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Истяков_Ибрагим_Наилевич 

import cv2 

from roboarm import RoboARM 

import time 

arm,port = RoboARM.auto_connect(baudrate = 115200,tool_type = "gripper",ack_timeout = 

2.5,resp_timeout = 10) #roboruka 

 

statrast1,okrast = arm.vl53l0_init(i2c_id=0,addr = 0x29,timing_budget_us=100000,vcsel_pre = 

18,vcsel_final=14) #rasstoyanie 

statrast2 , d = arm.vl53l0_read() 

statrgb1 ,okrgb = arm.rgb_init(i2c_id= 1,addr= 0x29)#rgb 

arm.led_write("I",255,255,255,100) 

print(f" roboarm on {port}") 

def f(a,b,g,x,y,z): 

     

    arm.go_xyz(x,y,z,v = 40) 

    arm.angles_set(a,b,g,v = 40) 

 

 

arm.gripper_set(65,-2) 

time.sleep(3) 

f(128,77,-71,43,-127,26) 

f(132,71,-55,91,-122,23) 

f(139,61,-44,131,-130,22) 

arm.gripper_set(9,-2) 

f(136,68,-29,144,-81,20) 

arm.gripper_set(12,-2) 

f(135,76,-13,143,-33,15) 

f(131,82,-13,120,-28,18) 

f(134,77,19,133,48,19) 

f(134,70,26,141,70,20) 

arm.gripper_set(-29,-2) 



f(142,69,45,121,121,20) 

arm.gripper_set(2,-2) 

f(135,62,45,125,126,24) 

f(135,67,71,54,158,17) 

f(153,53,74,55,206,14) 

arm.gripper_set(10,-2) 

arm.gripper_set(10,18) 

import cv2 

from roboarm import RoboARM 

import time 

arm,port = RoboARM.auto_connect(baudrate = 115200,tool_type = "gripper",ack_timeout = 

2.5,resp_timeout = 10) #roboruka 

 

statrast1,okrast = arm.vl53l0_init(i2c_id=0,addr = 0x29,timing_budget_us=100000,vcsel_pre = 

18,vcsel_final=14) #rasstoyanie 

statrast2 , d = arm.vl53l0_read() 

statrgb1 ,okrgb = arm.rgb_init(i2c_id= 1,addr= 0x29)#rgb 

arm.led_write("I",255,255,255,100) 

print(f" roboarm on {port}") 

def f(a,b,g,x,y,z): 

     

    arm.go_xyz(x,y,z,v = 40) 

    arm.angles_set(a,b,g,v = 40) 

 

 

arm.gripper_set(65,-2) 

time.sleep(3) 

f(128,77,-71,43,-127,26) 

f(132,71,-55,91,-122,23) 

f(139,61,-44,131,-130,22) 

arm.gripper_set(9,-2) 

f(136,68,-29,144,-81,20) 

arm.gripper_set(12,-2) 



f(135,76,-13,143,-33,15) 

f(131,82,-13,120,-28,18) 

f(134,77,19,133,48,19) 

f(134,70,26,141,70,20) 

arm.gripper_set(-29,-2) 

f(142,69,45,121,121,20) 

arm.gripper_set(2,-2) 

f(135,62,45,125,126,24) 

f(135,67,71,54,158,17) 

f(153,53,74,55,206,14) 

arm.gripper_set(10,-2) 

arm.gripper_set(10,18) 

 

import cv2 

from roboarm import RoboARM 

import numpy as np 

import time 

import math 

import sys 

import random 

 

 

# def iskyatfig(frame): 

#     max = 0 

 

arm,port = RoboARM.auto_connect(baudrate = 115200,tool_type = "gripper",ack_timeout = 

2.5,resp_timeout = 10) #roboruka 

arm.led_paint(255,255,255,100) 

def f(a,b,g,x,y,z): 

 

    arm.go_xyz(x,y,z,v = 60) 

    arm.angles_set(a,b,g,v = 60) 

 



statrast1,okrast = arm.vl53l0_init(i2c_id=0,addr = 0x29,timing_budget_us=100000,vcsel_pre = 

18,vcsel_final=14) #rasstoyanie 

 

 

f(135,35,16,215,67,78) 

 

 

 

statrast2 , d = arm.vl53l0_read() 

 

print(d) 

 

f(134,35,6,222,26,67) 

 

statrast3 , d2 = arm.vl53l0_read() 

 

s = str(int(((d-d2)/9.6))) 

print(s) 

 

arm.led_write(s,0,235,0,100)#зеленый  

import cv2 

from roboarm import RoboARM 

import time 

arm, port = RoboARM.auto_connect(baudrate=115200, tool_type="gripper", ack_timeout=2.5, 

resp_timeout=10) 

cap = cv2.VideoCapture(1) 

 

arm.led_paint(255,255,255,100) 

def classsus(): 

    gla = 0 

    for i in range(20): 

        ret, frame = cap.read() 

 



        if not ret: 

            print("Oshobochka") 

 

 

        gray = cv2.cvtColor(frame.copy(), cv2.COLOR_BGR2GRAY) 

        blur = cv2.GaussianBlur(gray, (5, 5), 0) 

        edg = cv2.Canny(blur, 30, 150) 

 

         

        countours, _ = cv2.findContours(edg.copy(), cv2.RETR_EXTERNAL, cv2.CHAIN_APPROX_SIMPLE) 

        areas = [] 

        for cnt in countours: 

            area = cv2.contourArea(cnt) 

 

            if area < 15: 

                continue 

            x, y, w, h = cv2.boundingRect(cnt) 

            fram2 = cv2.rectangle(frame, (x, y), (x + w, y + h), (255, 0, 0), 3) 

            cv2.imshow("Results", fram2) 

 

            areas.append([cnt, area, (x, y, w, h)]) 

        mx = max(areas, key=lambda x: x[1]) 

        cnt = mx[0] 

        ap_l = cv2.arcLength(cnt, True) 

        aprok = cv2.approxPolyDP(cnt, ap_l*0.01, True) 

        x = mx[2][0] 

        y = mx[2][1] 

        w = mx[2][2] 

        h = mx[2][3] 

        cx = x + w // 2 

        cy = y + h // 2 

        cv2.imshow("tosheshkaak", cv2.rectangle(frame.copy(), (cx, cy), (cx + 1, cy +1), (255, 255, 255))) 



        try: 

            l_c = list(frame[cx][cy]) 

        except: 

            l_c = [0, 0, 0] 

            print("Нофинг") 

        mx_c = max(l_c) 

        print(l_c) 

        mx_i = l_c.index(mx_c) 

        b = l_c[0] 

        g = l_c[1] 

        r = l_c[2] 

        if mx_i == 0: # b 

            b = 255 

            g = 0 

            r = 0 

        elif mx_i == 1: # g 

            b = 0 

            g = 255 

            r = 0 

        else: # r 

            b = 0 

            g = 0 

            r = 255 

 

    

        if len(aprok) == 3: 

            glav= ("polygon", [(0, 7), (7, 7), (3, 0)], r, g, b, 10) 

            print("Триугольнииииииик") 

        elif len(aprok) == 4: 

            try: 

                cv = frame[x + w][y] 

                cv = (int(cv[0]), int(cv[1]), int(cv[2])) 



            except: 

                cv = (255, 255, 255) 

            cv2.imshow("tochka2", cv2.rectangle(frame.copy(), (x + w, y), (x + w + 1, y + 1), cv)) 

            if cv[0] > 10 and cv[1] > 10 and cv[2] > 10: 

                glav= ("polygon", [(3, 0), (6, 3),  (3, 6), (0, 3)], r, g, b, 10) 

                print("Робббб") 

            else: 

                glav = ("rect", (0, 0, 4, 2), r, g, b, 10) 

                print("ПРямоуууголник") 

        else: 

            glav = ("circle", (3, 3, 2), r, g, b, 10) 

            print("Окружность") 

 

   

        if cv2.waitKey(1) & 0xFF == ord("q"): 

            break 

 

    arm.led_paint(0, 0, 0, 0) 

    return glav 

 

for i in range(3): 

    print("ГГГГГГГГГГГГГГГГГГГГГГГГ----") 

    gnt = int(input()) 

    if gnt == 1: 

        print("на") 

        z = classsus() 

        print(z) 

        arm.led_draw(z[0], z[1], z[2], z[3], z[4], z[5]) 

        time.sleep(5) 

 

         

     



         

 

             

cap.release() 

cv2.destroyAllWindows() 

arm.close() 

from roboarm import RoboARM 

import time 

arm,port = 

RoboARM.auto_connect(baudrate=115200,tool_type="gripper",ack_timeout=2.5,resp_timeout=10) 

print("ХМмммм",port) 

st,ok = arm.vl53l0_init(i2c_id=0,addr=0x29,timing_budget_us=100000,vcsel_pre=18,vcsel_final=14) 

 

 

 

print(st,ok) 

 

 

def OKAK(opusk): 

    time.sleep(1) 

    xod(0,0,60,50) 

 

 

    xod(-50,0,0,50) 

 

 

    _,(_,grip) = arm.gripper_get() 

    arm.gripper_set(12,grip) 

    time.sleep(2) 

    arm.angles_set(109,63,-14,v=50) 

    time.sleep(1) 

    if opusk==1: 

        xod(0,0,-35,50) 



    elif opusk==2: 

        xod(0,0,-25,50) 

    else: 

        xod(0,0,-15,50) 

 

 

def xod (x1,y1,z1,sp): 

    st,(x,y,z)= arm.get_xyz() 

    arm.go_xyz(x+x1,y+y1,z+z1,v=sp) 

    time.sleep(2) 

def idet(a,opusk): 

    time.sleep(3) 

    xod(0,0,100,50) 

 

    _,(rot,grip) = arm.gripper_get() 

    if a==1: 

        arm.gripper_set(-64,grip) 

        time.sleep(2) 

        arm.angles_set(131,38,-31,v=50) 

    elif a==2: 

        arm.gripper_set(-84,grip) 

        time.sleep(2) 

        arm.angles_set(122,45,-10,v=50) 

    else: 

        arm.gripper_set(-110,grip) 

        time.sleep(2) 

        arm.angles_set(120,46,13,v=50) 

    if opusk==1: 

        xod(0,0,-45,50) 

    elif opusk==2: 

        xod(0,0,-40,50) 

    else: 



        xod(0,0,-30,50) 

 

 

 

 

 

arm.gripper_set(-115,30) 

time.sleep(2) 

 

 

def chek(): 

    d=[] 

    for i in range (10): 

        _,c = arm.vl53l0_read() 

        d.append(c) 

        print(f"Вот столько миллиметров {c}") 

    return ((d[0]+d[1]+d[2]+d[3]+d[4]+d[5])//6 ) 

a=[] 

# arm.angles_set(134,48,20,v=50) 

# time.sleep(1) 

# a.append(round(106-chek())) 

# print(a) 

 

# arm.gripper_set(-90,30) 

# time.sleep(2) 

 

# xod(0,0,50,50) 

# xod(0,-80,0,50) 

 

# arm.angles_set(134,52,0,v=50) 

 

# time.sleep(1) 



 

# a.append(round(106-chek())) 

 

 

# print(a) 

 

# arm.gripper_set(-75,32) 

# time.sleep(2) 

 

# xod(0,0,50,50) 

# xod(0,-80,0,50) 

# arm.angles_set(138,48,-20,v=50) 

# time.sleep(1) 

# a.append(round(106-chek())) 

# print(a) 

# a=a[::-1] 

# fers=max(a) 

# pes=min(a) 

# for i in range (3): 

#     if fers==a[i]: 

#         fers=i+1 

#     elif pes==a[i]: 

#         pes=i+1 

#     else: 

#         ladash=i+1 

fers = int(input()) 

pes = int(input()) 

ladash = int(input()) 

print(fers,pes,ladash) 

time.sleep(2) 

if fers!=3: 

    xod(0,0,50,50) 



    if ladash==3: 

        idet(3,2) 

        status_gripper,(rot,grip) = arm.gripper_get() 

        arm.gripper_set(rot,-4) 

        time.sleep(3-1) 

        OKAK(2) 

    else: 

        idet(3,1) 

        status_gripper,(rot,grip) = arm.gripper_get() 

        arm.gripper_set(rot,-4) 

        time.sleep(2) 

        OKAK(1) 

    arm.gripper_set(12,36) 

     

    idet(fers,3) 

    status_gripper,(rot,grip) = arm.gripper_get() 

    arm.gripper_set(rot,-4) 

    idet(3,3) 

    status_gripper,(rot,grip) = arm.gripper_get() 

    arm.gripper_set(rot,36) 

    ferz=3 

 

if ladash==3: 

    if pes==2: 

        idet(2,1) 

        status_gripper,(rot,grip) = arm.gripper_get() 

        arm.gripper_set(rot,-4) 

        time.sleep(2) 

        idet(1,1) 

        status_gripper,(rot,grip) = arm.gripper_get() 

 

        arm.gripper_set(rot,36) 



 

 

    OKAK(2) 

 

 

 

    status_gripper,(rot,grip) = arm.gripper_get() 

 

 

 

 

 

    arm.gripper_set(rot,0) 

    idet(2,2) 

 

    status_gripper,(rot,grip) = arm.gripper_get() 

    arm.gripper_set(rot,36) 

 

 

 

 

    ladash=2 

    pes=1 

elif ladash==2 and pes!=1: 

 

    OKAK(1) 

    status_gripper,(rot,grip) = arm.gripper_get() 

    arm.gripper_set(rot,grip+2) 

    idet(1,1) 

    status_gripper,(rot,grip) = arm.gripper_get() 

 

    arm.gripper_set(rot,36) 



 

elif ladash==1: 

    if pes==2: 

        idet(2,1) 

 

 

 

        status_gripper,(rot,grip) = arm.gripper_get() 

        arm.gripper_set(rot,1) 

 

 

        OKAK(1) 

        status_gripper,(rot,grip) = arm.gripper_get() 

 

        arm.gripper_set(rot,36) 

 

        idet(1,2) 

        status_gripper,(rot,grip) = arm.gripper_get() 

        arm.gripper_set(rot,1) 

 

        idet(2,2) 

 

        status_gripper,(rot,grip) = arm.gripper_get() 

 

        arm.gripper_set(rot,36) 

 

 

 

        OKAK(2-1) 

 

        status_gripper,(rot,grip) = arm.gripper_get() 

 



 

        arm.gripper_set(rot,4) 

 

        idet(1,1) 

 

        status_gripper,(rot,grip) = arm.gripper_get() 

 

        arm.gripper_set(rot,36) 

 

    else: 

        idet(1,2) 

 

        status_gripper,(rot,grip) = arm.gripper_get() 

 

 

        arm.gripper_set(rot,7) 

        idet(2,2) 

 

        status_gripper,(rot,grip) = arm.gripper_get() 

 

 

        arm.gripper_set(rot,36) 

        OKAK(1) 

 

        status_gripper,(rot,grip) = arm.gripper_get() 

 

 

 

        arm.gripper_set(rot,4) 

        idet(1,1) 

 

        status_gripper,(rot,grip) = arm.gripper_get() 



 

        arm.gripper_set(rot,36) 

    ladash=2 

    pes=1 

import cv2 

from roboarm import RoboARM 

import time 

arm, port = RoboARM.auto_connect(baudrate=115200, tool_type="gripper", ack_timeout=2.5, 

resp_timeout=10) 

def f(a,b,g,x,y,z): 

    arm.go_xyz(x,y,z, v = 60) 

    arm.angles_set(a,b,g,v = 60) 

 

statrast1,okrast = arm.vl53l0_init(i2c_id=0,addr = 0x29,timing_budget_us=100000,vcsel_pre = 

18,vcsel_final=14) #rasstoyanie 

 

_ , d = arm.vl53l0_read() 

 

print(d) 

#1 - маленький 

# 2 = болбшой 

# 3 -самый большой 

 

arm.gripper_set(72,16) 

arm.gripper_set(72,-4) 

time.sleep(10) 

arm.angles_set(120,69,9,v = 60) 

arm.angles_set(123,69,54,v = 60) 

arm.angles_set(137,83,55, v = 60) 

arm.gripper_set(72,16) 

arm.angles_set(130,58,54,v = 40) 

time.sleep(3) 

arm.angles_set(136,69,35,v  =40) 



arm.gripper_set(47,16) 

arm.angles_set(139,73,35,v = 40) 

arm.gripper_set(4,16) 

time.sleep(4) 

arm.gripper_set(4,-5) 

time.sleep(4) 

arm.angles_set(124,60,34,v = 40) 

arm.angles_set(125,60,52,v = 40) 

arm.gripper_set(11,-5) 

arm.angles_set(129,64,52,v = 40) 

arm.gripper_set(11,17) 

time.sleep(4) 

arm.angles_set(113,50,21,v = 40) 

time.sleep(4) 

arm.angles_set(119,54,24,v = 40) 

arm.angles_set(123,69,27,v = 40) 

arm.gripper_set(54,20) 

arm.angles_set(138,78,27,v = 40) 

arm.gripper_set(50,-5) 

time.sleep(3) 

arm.angles_set(113,61,27,v = 40) 

arm.angles_set(113,61,52,v = 40) 

 

arm.angles_set(121,54,50,v = 40) 

arm.gripper_set(49,17) 

arm.angles_set(106,46,50,v = 40) 

arm.angles_set(117,66,21,v =40) 

arm.angles_set(138,81,19,v = 40) 

arm.gripper_set(64,-5) 

arm.angles_set(106,57,22, v = 40) 

arm.angles_set(103,50,49,v = 40) 

arm.angles_set(112,50,49,v = 40) 



arm.gripper_set(64,16) 

arm.close() 

9-11 

Андреев Александр 

import time 

import math 

 

 

class robot(): 

    def __init__(self): 

        self.LM = brick.motor("M3") 

        self.RM = brick.motor("M4") 

        self.LE = brick.encoder("E3") 

        self.RE = brick.encoder("E4") 

        self.LS = brick.sensor("A5") 

        self.RS = brick.sensor("A6") 

        self.display = brick.display() 

        self.DistSens = brick.sensor("A2") 

 

        self.grab_servo = brick.motor("S2") 

        self.lift_servo = brick.motor("S1") 

 

        self.GRAB_OPEN = -90  # максимальное открытие 

        self.GRAB_CLOSE = 90  # максимальное закрытие 

        self.GRAB_GRIP_FORCE = 30  # дополнительное усилие при захвате груза 

 

        self.L = 19  # расстояние между колесами 

        self.Diam = 7.1  # диаметр колеса 

        self.BaseSpeed = 70 

        self.BaseTurnSpeed = 80  # базовая скорость поворота 

        self.pi = math.pi 

 



        self.LB = 0  # черный цвет левого датчика 

        self.LW = 100  # белый цвет левого датчика 

        self.RB = 0  # черный цвет правого датчика 

        self.RW = 100  # белый цвет правого датчика 

         

        brick.display().clear() 

        self.Istorage = 0 

 

    def calibrate(self, LB, LW, RB, RW): 

        self.LB, self.LW = LB, LW 

        self.RB, self.RW = RB, RW 

 

    def get_gray(self, sensor_type="L"): 

        if sensor_type == "L": 

            val = self.LS.read() 

            return (val - self.LB) * 100 / (self.LW - self.LB) 

        else: 

            val = self.RS.read() 

            return (val - self.RB) * 100 / (self.RW - self.RB) 

 

    def relice(self): 

        """ 

        Открыть захват 

        """ 

        print("Открытие захвата...") 

        self.grab_servo.setPower(self.GRAB_OPEN) 

        script.wait(200) 

        print(f"Захват открыт") 

 

    def grab(self, check_load=True): 

        """ 

        Закрыть захват 



        """ 

        print("Закрытие захвата...") 

        self.grab_servo.setPower(self.GRAB_CLOSE) 

        script.wait(200) 

        print(f"Захват закрыт") 

         

    def centerLine(self): 

      print('Центруемся по линии!') 

      kp = 1 

      i = 0 

      while i < 50: 

          i += 1 

          l_val = self.get_gray("L") 

          r_val = self.get_gray("R") 

 

          err = r_val - l_val 

          correction = err * kp 

 

          self.LM.setPower(correction) 

          self.RM.setPower(-correction) 

 

           

 

      self.LM.brake() 

      self.RM.brake() 

      print('Центрирован') 

     

    def up(self): 

      print("Поднять захват") 

      self.lift_servo.setPower(-90) 

      script.wait(500) 

      print("Поднят") 



       

    def down(self): 

      print("Опустить захват") 

      self.lift_servo.setPower(80) 

      script.wait(500) 

      print("Поднят") 

 

    def moveEnc(self, distance: float, speed: int = None): 

        """ 

        Прямо на энкодерах 

        """ 

        kP = 2 

        if speed is None: 

            speed = self.BaseSpeed 

 

        if distance < 0: 

            speed = -abs(speed) 

        else: 

            speed = abs(speed) 

        start_left = self.LE.read() 

        start_right = self.RE.read() 

 

        target_enc = abs(distance) / (self.pi * self.Diam) * 360 

 

        while True: 

            current_left = self.LE.read() - start_left 

            current_right = self.RE.read() - start_right 

 

            if abs(current_left) >= target_enc: 

                break 

 

            err = current_left - current_right 



 

            self.LM.setPower(speed - err * kP) 

            self.RM.setPower(speed + err * kP) 

 

        self.LM.brake() 

        self.RM.brake() 

         

    def PIEnc(self, distance, speed = None): 

      kP = 1.7 

      kI = 0.055 

      if speed is None: 

          speed = self.BaseSpeed 

 

      if distance < 0: 

          speed = -abs(speed) 

      else: 

          speed = abs(speed) 

      start_left = self.LE.read() 

      start_right = self.RE.read() 

 

      target_enc = abs(distance) / (self.pi * self.Diam) * 360 

 

      while True: 

          current_left = self.LE.read() - start_left 

          current_right = self.RE.read() - start_right 

 

          if abs(current_left) >= target_enc: 

              break 

 

          err = current_left - current_right 

          self.Istorage += err 

 



          self.LM.setPower(speed - err * kP - self.Istorage * kI) 

          self.RM.setPower(speed + err * kP + self.Istorage * kI) 

 

      self.LM.brake() 

      self.RM.brake() 

 

    def turn(self, degrees: float, speed: int = None): 

        print(f"Поворот на {degrees} градусов...") 

        if speed is None: 

            speed = self.BaseTurnSpeed 

             

 

        self.LE.reset() 

        self.RE.reset() 

 

        turn_radius = self.L / 2 

        arc_length = math.radians(abs(degrees)) * turn_radius 

        target_enc = arc_length / (self.pi * self.Diam) * 360 

 

        if degrees > 0: 

            left_speed = speed 

            right_speed = -speed 

        else: 

            left_speed = -speed 

            right_speed = speed 

 

        while abs(self.LE.read()) < target_enc: 

            self.LM.setPower(left_speed) 

            self.RM.setPower(right_speed) 

 

        self.LM.brake() 

        self.RM.brake() 



        print(f"Выполнен!") 

 

    def arc(self, radius: float, deg: int, speed: int = None): 

        print(f'Едем по окружности радиус {radius}, на {deg} градусов') 

        if speed is None: 

            speed = self.BaseSpeed 

 

        self.LE.reset() 

        self.RE.reset() 

 

        distL = (radius - self.L/2) * math.radians(abs(deg)) 

        distR = (radius + self.L/2) * math.radians(abs(deg)) 

 

        if deg > 0: 

            target_enc = distR / (self.pi * self.Diam) * 360 

            speedL = speed * (distL / distR) 

            speedR = speed 

        else: 

            target_enc = abs(distL) / (self.pi * self.Diam) * 360 

            speedL = speed 

            speedR = speed * (distR / distL) 

 

        while abs(self.RE.read()) < target_enc: 

            self.LM.setPower(int(speedL)) 

            self.RM.setPower(int(speedR)) 

 

        self.LM.brake() 

        self.RM.brake() 

 

    def Text(self, text, x, y, size=50): 

        self.display.addLabel(text, x, y, size) 

        self.display.redraw() 



         

    def follow_dist(self, dist): 

        print(f'Едем по линии {dist} см!') 

        target_enc = abs(dist) / (self.pi * self.Diam) * 360 

        kp = 1.5 

        self.LE.reset() 

 

        while self.LE.read() < target_enc: 

            l_val = self.get_gray("L") 

            r_val = self.get_gray("R") 

 

            err = r_val - l_val 

            correction = err * kp 

 

            self.LM.setPower(self.BaseSpeed + correction) 

            self.RM.setPower(self.BaseSpeed - correction) 

 

        self.LM.brake() 

        self.RM.brake() 

        print('Доехали') 

 

    def follow_line(self, stopType=1): 

        print('Едем по линии!') 

        kp = 1.5 

 

        while True: 

            l_val = self.get_gray("L") 

            r_val = self.get_gray("R") 

 

            err = r_val - l_val 

            correction = err * kp 

 



            self.LM.setPower(self.BaseSpeed + correction) 

            self.RM.setPower(self.BaseSpeed - correction) 

 

            if (stopType == 1 and l_val > 30 and r_val > 30): 

                self.moveEnc(16) 

                break 

 

        self.LM.brake() 

        self.RM.brake() 

        print('Доехали') 

 

 

 

def main2(rb:robot): 

  rb.relice() 

  rb.down() 

  rb.follow_line() 

  rb.grab() 

  rb.turn(-85) 

  rb.relice() 

  rb.up() 

  rb.centerLine() 

  rb.turn(90) 

  rb.centerLine() 

   

  rb.follow_line() 

  rb.turn(-90) 

  rb.centerLine() 

   

  rb.centerLine() 

  Y = "" 

  for i in range(3): 



    rb.follow_line() 

    rb.follow_dist(12) 

    if rb.DistSens.read() < 20: 

      Y = f"1{Y}" 

      rb.moveEnc(7) 

      if i == 0: 

        rb.turn(-75) 

      elif i == 2: 

        rb.turn(-92) 

      else: 

        rb.turn(-75) 

      rb.moveEnc(-5) 

      rb.relice() 

      rb.down() 

      rb.moveEnc(52) 

      rb.up() 

      rb.moveEnc(-47) 

      if i == 0: 

        rb.turn(77) 

      elif i == 2: 

        rb.turn(95) 

      else: 

        rb.turn(76) 

       

      rb.centerLine() 

    else: 

      Y = f"0{Y}" 

  Y = f"{Y}{'1' if Y.count('1') == 1 else '0'}" 

  rb.follow_line() 

  rb.Text(f"Y: {Y}", 10, 10) 

  rb.follow_line() 

  script.wait(2000) 



   

  rb.turn(-90) 

  rb.follow_line() 

  rb.turn(-60) 

  rb.centerLine() 

  rb.follow_line() 

  rb.turn(60) 

  rb.centerLine() 

  rb.follow_line() 

  rb.turn(60) 

  rb.centerLine() 

  rb.follow_line() 

  rb.turn(-60) 

  rb.centerLine() 

  rb.follow_line() 

   

   

def test(rb): 

  rb.centerLine() 

  rb.moveEnc(-20) 

  rb.centerLine() 

  rb.turn(-90) 

  X = "" 

  rb.PIEnc(78) 

  for i in range(3): 

    if brick.sensor("D1").read() <= 20: 

      rb.down() 

      rb.turn(90) 

      rb.turn(-80) 

      X = f"{X}1" 

    else: 

      X = f"{X}0" 



    rb.PIEnc(20) 

     

  rb.PIEnc(78) 

       

  if X.count("1") < 2: 

    X = f"{X}1" 

  else: 

    X = f"{X}0" 

  rb.up() 

  rb.Text(f"X: {X}", 10, 70, 50) 

  rb.turn(70) 

  rb.follow_line() 

  rb.centerLine() 

  

   

   

 

class Program(): 

    def execMain(self): 

        rb = robot() 

         

        main2(rb) 

        test(rb) 

         

        script.wait(100000) 

 

        brick.stop() 

 

 

def main(): 

    program = Program() 

    program.execMain() 



 

 

if __name__ == '__main__': 

    main() 

 

import time 

import math 

 

 

class robot(): 

    def __init__(self): 

        self.LM = brick.motor("M3") 

        self.RM = brick.motor("M4") 

        self.LE = brick.encoder("E3") 

        self.RE = brick.encoder("E4") 

        self.LS = brick.sensor("A5") 

        self.RS = brick.sensor("A6") 

        self.display = brick.display() 

        self.IKDist = brick.sensor("A2") 

        self.UZDist = brick.sensor("D1") 

 

        self.grab_servo = brick.motor("S2") 

        self.lift_servo = brick.motor("S1") 

 

        self.GRAB_OPEN = -90  # максимальное открытие 

        self.GRAB_CLOSE = 90  # максимальное закрытие 

        self.GRAB_GRIP_FORCE = 30  # дополнительное усилие при захвате груза 

 

        self.L = 19  # расстояние между колесами 

        self.Diam = 7.1  # диаметр колеса 

        self.BaseSpeed = 70 

        self.BaseTurnSpeed = 80  # базовая скорость поворота 



        self.pi = math.pi 

 

        self.LB = 0  # черный цвет левого датчика 

        self.LW = 100  # белый цвет левого датчика 

        self.RB = 0  # черный цвет правого датчика 

        self.RW = 100  # белый цвет правого датчика 

         

        brick.display().clear() 

        self.Istorage = 0 

 

    def calibrate(self, LB, LW, RB, RW): 

        self.LB, self.LW = LB, LW 

        self.RB, self.RW = RB, RW 

 

    def get_gray(self, sensor_type="L"): 

        if sensor_type == "L": 

            val = self.LS.read() 

            return (val - self.LB) * 100 / (self.LW - self.LB) 

        else: 

            val = self.RS.read() 

            return (val - self.RB) * 100 / (self.RW - self.RB) 

 

    def relice(self): 

        self.grab_servo.setPower(self.GRAB_OPEN) 

        script.wait(200) 

 

    def grab(self, check_load=True): 

        self.grab_servo.setPower(self.GRAB_CLOSE) 

        script.wait(200) 

         

    def centerLine(self): 

      print('Центруемся по линии!') 



      kp = 1 

      i = 0 

      while i < 50: 

          i += 1 

          l_val = self.get_gray("L") 

          r_val = self.get_gray("R") 

 

          err = r_val - l_val 

          correction = err * kp 

 

          self.LM.setPower(correction) 

          self.RM.setPower(-correction) 

 

           

 

      self.LM.brake() 

      self.RM.brake() 

      print('Центрирован') 

     

    def up(self): 

      print("Поднять захват") 

      self.lift_servo.setPower(-90) 

      script.wait(500) 

      print("Поднят") 

       

    def down(self): 

      print("Опустить захват") 

      self.lift_servo.setPower(80) 

      script.wait(500) 

      print("Поднят") 

 

    def moveEnc(self, distance: float, speed: int = None): 



        """ 

        Прямо на энкодерах 

        """ 

        kP = 2 

        if speed is None: 

            speed = self.BaseSpeed 

 

        if distance < 0: 

            speed = -abs(speed) 

        else: 

            speed = abs(speed) 

        start_left = self.LE.read() 

        start_right = self.RE.read() 

 

        target_enc = abs(distance) / (self.pi * self.Diam) * 360 

 

        while True: 

            current_left = self.LE.read() - start_left 

            current_right = self.RE.read() - start_right 

 

            if abs(current_left) >= target_enc: 

                break 

 

            err = current_left - current_right 

 

            self.LM.setPower(speed - err * kP) 

            self.RM.setPower(speed + err * kP) 

 

        self.LM.brake() 

        self.RM.brake() 

         

    def PIEnc(self, distance, speed = None): 



      kP = 1.4 

      kI = 0.06 

      if speed is None: 

          speed = self.BaseSpeed 

 

      if distance < 0: 

          speed = -abs(speed) 

      else: 

          speed = abs(speed) 

      start_left = self.LE.read() 

      start_right = self.RE.read() 

 

      target_enc = abs(distance) / (self.pi * self.Diam) * 360 

 

      while True: 

          current_left = self.LE.read() - start_left 

          current_right = self.RE.read() - start_right 

 

          if abs(current_left) >= target_enc: 

              break 

 

          err = current_left - current_right 

          self.Istorage += err 

 

          self.LM.setPower(speed - err * kP - self.Istorage * kI - 1) 

          self.RM.setPower(speed + err * kP + self.Istorage * kI) 

 

      self.LM.brake() 

      self.RM.brake() 

 

    def turn(self, degrees: float, speed: int = None): 

        if speed is None: 



            speed = self.BaseTurnSpeed 

             

 

        self.LE.reset() 

        self.RE.reset() 

 

        turn_radius = self.L / 2 

        arc_length = math.radians(abs(degrees)) * turn_radius 

        target_enc = arc_length / (self.pi * self.Diam) * 360 

 

        if degrees < 0: 

            left_speed = speed 

            right_speed = -speed 

        else: 

            degrees += 5 

            left_speed = -speed 

            right_speed = speed 

 

        while abs(self.LE.read()) < target_enc: 

            self.LM.setPower(left_speed) 

            self.RM.setPower(right_speed) 

 

        self.LM.brake() 

        self.RM.brake() 

 

    def arc(self, radius: float, deg: int, speed: int = None): 

        if speed is None: 

            speed = self.BaseSpeed 

 

        self.LE.reset() 

        self.RE.reset() 

 



        distL = (radius - self.L/2) * math.radians(abs(deg)) 

        distR = (radius + self.L/2) * math.radians(abs(deg)) 

 

        if deg > 0: 

            target_enc = distR / (self.pi * self.Diam) * 360 

            speedL = speed * (distL / distR) 

            speedR = speed 

        else: 

            target_enc = abs(distL) / (self.pi * self.Diam) * 360 

            speedL = speed 

            speedR = speed * (distR / distL) 

 

        while abs(self.RE.read()) < target_enc: 

            self.LM.setPower(int(speedL)) 

            self.RM.setPower(int(speedR)) 

 

        self.LM.brake() 

        self.RM.brake() 

 

    def Text(self, text, x, y, size=50): 

        self.display.addLabel(text, x, y, size) 

        self.display.redraw() 

         

    def follow_dist(self, dist): 

        target_enc = abs(dist) / (self.pi * self.Diam) * 360 

        kp = 1.5 

        self.LE.reset() 

 

        while self.LE.read() < target_enc: 

            l_val = self.get_gray("L") 

            r_val = self.get_gray("R") 

 



            err = r_val - l_val 

            correction = err * kp 

 

            self.LM.setPower(self.BaseSpeed + correction) 

            self.RM.setPower(self.BaseSpeed - correction) 

 

        self.LM.brake() 

        self.RM.brake() 

        print('Доехали') 

 

    def follow_line(self, stopType=1): 

        kp = 1.5 

 

        while True: 

            l_val = self.get_gray("L") 

            r_val = self.get_gray("R") 

 

            err = r_val - l_val 

            correction = err * kp 

 

            self.LM.setPower(self.BaseSpeed + correction) 

            self.RM.setPower(self.BaseSpeed - correction) 

 

            if (stopType and l_val > 30 and r_val > 30): 

              if stopType == 1: 

                self.moveEnc(16) 

              break 

 

        self.LM.brake() 

        self.RM.brake() 

    def GyroMove(self, dist): 

      gyroData = brick.gyroscope().read() 



      angle = gyroData[6]/1000 

      target_enc = abs(dist) / (self.pi * self.Diam) * 360 

      self.LE.reset() 

       

      while abs(self.LE.read()) < target_enc: 

        gyroData = brick.gyroscope().read() 

        rawAngle = gyroData[6]/1000 

        err = rawAngle - angle 

        C = err * 3 

        self.RM.setPower(self.BaseSpeed + C) 

        self.LM.setPower(self.BaseSpeed - C) 

      

      self.RM.powerOff() 

      self.LM.powerOff() 

       

def BToI(Bin): 

  return int(Bin, 2) 

 

 

def mainP(rb): 

  rb.Text("SOUTHWEST: 13", 0, 0, 25) 

  script.wait(5000) 

  rb.relice() 

  rb.down() 

  rb.follow_line() 

  rb.grab() 

  rb.turn(60) 

  rb.follow_line() 

  rb.turn(30) 

  rb.centerLine() 

  rb.moveEnc(20) 

  rb.relice() 



  rb.moveEnc(-20) 

  rb.turn(90) 

  rb.turn(60) 

  rb.up() 

  rb.follow_line() 

   

  rb.turn(120) 

  rb.down() 

  rb.follow_line() 

  rb.grab() 

  rb.turn(60) 

  rb.follow_line() 

  rb.turn(30) 

  rb.centerLine() 

  rb.moveEnc(20) 

  rb.relice() 

  rb.up() 

   

  rb.moveEnc(-20) 

  rb.turn(90) 

  rb.turn(60) 

  rb.follow_line() 

   

  rb.turn(120) 

  rb.down() 

  rb.follow_line() 

  rb.grab() 

  rb.turn(120) 

  rb.follow_line() 

  rb.turn(-30) 

  rb.centerLine() 

  rb.moveEnc(20) 



  rb.relice() 

  rb.up() 

   

  rb.moveEnc(-20) 

  rb.turn(-90) 

  rb.centerLine() 

  rb.turn(-60) 

  rb.follow_line() 

  rb.turn(60) 

  rb.centerLine() 

   

  rb.follow_line() 

   

  rb.turn(90) 

  rb.centerLine() 

   

def test(rb): 

  rb.follow_line() 

  rb.moveEnc(1) 

  rb.turn(100) 

  rb.follow_line(2) 

   

  rb.moveEnc(7) 

  b3, b4 = rb.RS.read() < 30, rb.LS.read() < 30 

  rb.moveEnc(3) 

  b1, b2 = rb.RS.read() < 30, rb.LS.read() < 30 

  rb.moveEnc(16) 

  itg = "".join(map(str, map(int, [b1, b2, b3, b4]))) 

  znach = 0 

  if itg[3] == "1": 

    znach += 1 

  elif itg[2] == "1": 



    znach += 2 

  elif itg[1] == "1": 

    znach += 4 

  elif itg[0] == "1": 

    znach += 8 

  rb.Text("SOUTHEAST:" + str(znach), 0, 26, 25) 

  rb.Text(str(rb.IKDist.read()), 0, 60) 

  rb.follow_line() 

  rb.turn(-110) 

  rb.down() 

  rb.relice() 

  rb.follow_line(2) 

  rb.grab() 

  rb.turn(190) 

  rb.centerLine() 

  rb.follow_line() 

  rb.turn(-10) 

  rb.relice() 

  rb.up() 

  rb.turn(-80) 

  rb.follow_line() 

   

  rb.turn(10) 

  rb.moveEnc(5) 

  rb.follow_line() 

  script.wait(5000) 

  rb.Text("SOUTHEAST:" + str(znach + 8), 0, 26, 25) 

  for i in range(16): 

    rb.Text("EAST:" + str(i), 0, 52, 25) 

    script.wait(5000) 

  for i in range(16): 

    rb.Text("WEST:" + str(i), 0, 78, 25) 



    script.wait(5000) 

   

   

   

 

class Program(): 

    def execMain(self): 

        rb = robot() 

         

        mainP(rb) 

        test(rb) 

         

        script.wait(100000) 

 

        brick.stop() 

 

 

def main(): 

    program = Program() 

    program.execMain() 

 

 

if __name__ == '__main__': 

    main() 

 

Белов Роман 

var __interpretation_started_timestamp__; 

var pi = 3.141592653589793; 

 

var WHEEL_DIAM = 0.09; 

var HALF_TRACK = 0.115; 

 



var BLACK_TH = 20; 

 

var WALL_TARGET_CM = 30; 

var WALL_DETECT_CM = 60; 

 

var BASE_SPEED = 55; 

var BASE_LINE = 65; 

var BASE_WALL = 55; 

 

var K_LINE = 0.3; 

var K_DIST = 1.2; 

var K_ANGLE = 1.0; 

var K_STRAIGHT = 0.35; 

 

var MAX_TURN = 40; 

var DT = 10; 

 

var LOST_TURN = 25; 

var CROSS_STABLE = 5; 

var WALL_LINE_STABLE = 3; 

var WALL_NO_DATA = 80; 

 

var motor_L = "M4"; 

var motor_R = "M3"; 

 

var encoder_L = "E4"; 

var encoder_R = "E3"; 

 

var line_L = "A5"; 

var line_R = "A6"; 

 

var dist_side = "D2"; 



var dist_diag = "A2"; 

 

function clamp(x, lo, hi) { 

 if (lo === undefined) { 

  lo = -100; 

 } 

 if (hi === undefined) { 

  hi = 100; 

 } 

 return Math.max(lo, Math.min(hi, x)); 

} 

 

function setMotors(pL, pR) { 

 brick.motor(motor_L).setPower(-clamp(Math.round(pL))); 

 brick.motor(motor_R).setPower(clamp(Math.round(pR))); 

} 

 

function stopMotors(powerOff) { 

 if (powerOff === undefined) { 

  powerOff = true; 

 } 

 

 brick.motor(motor_L).setPower(0); 

 brick.motor(motor_R).setPower(0); 

 script.wait(DT); 

 

 if (powerOff) { 

  brick.motor(motor_L).powerOff(); 

  brick.motor(motor_R).powerOff(); 

  script.wait(DT); 

 } 

} 



 

function readLine() { 

 return [ 

  brick.sensor(line_L).read(), 

  brick.sensor(line_R).read() 

 ]; 

} 

 

function readWall() { 

 return [ 

  brick.sensor(dist_side).read(), 

  brick.sensor(dist_diag).read() 

 ]; 

} 

 

function resetEncoders() { 

 brick.encoder(encoder_L).reset(); 

 brick.encoder(encoder_R).reset(); 

 script.wait(DT); 

} 

 

function readEncoders() { 

 return [ 

  brick.encoder(encoder_L).read(), 

  brick.encoder(encoder_R).read() 

 ]; 

} 

 

function avgEncAbs(eL, eR) { 

 return (Math.abs(eL) + Math.abs(eR)) / 2.0; 

} 

 



function mmToWheelDeg(mm) { 

 return (Math.abs(mm) / 1000.0) / (pi * WHEEL_DIAM) * 360.0; 

} 

 

function seesLine(l, r) { 

 return l > BLACK_TH || r > BLACK_TH; 

} 

 

function isCross(l, r) { 

 return l > BLACK_TH && r > BLACK_TH; 

} 

 

// -------------------- 

// LOW FUNC 

// -------------------- 

 

function forwardWithAlign(mm, power) { 

 if (power === undefined) { 

  power = BASE_SPEED; 

 } 

 

 power = Math.abs(power); 

 

 var targetDeg = mmToWheelDeg(mm); 

 var base = mm >= 0 ? power : -power; 

 

 resetEncoders(); 

 

 while (true) { 

  var enc = readEncoders(); 

  var eL = enc[0]; 

  var eR = enc[1]; 



 

  if (avgEncAbs(eL, eR) >= targetDeg) { 

   break; 

  } 

 

  var turn = clamp((eL - eR) * K_STRAIGHT, -MAX_TURN, MAX_TURN); 

  setMotors(base - turn, base + turn); 

  script.wait(DT); 

 } 

 

 stopMotors(true); 

} 

 

function turnByDegrees(deg, power) { 

 if (power === undefined) { 

  power = BASE_SPEED; 

 } 

 

 power = Math.abs(power); 

 

 var wheelDeg = Math.abs(deg) * (HALF_TRACK / WHEEL_DIAM) * 2.0; 

 var dir = deg >= 0 ? 1 : -1; 

 

 resetEncoders(); 

 

 while (true) { 

  var enc = readEncoders(); 

  var eL = enc[0]; 

  var eR = enc[1]; 

 

  if (avgEncAbs(eL, eR) >= wheelDeg) { 

   break; 



  } 

 

  setMotors(dir * power, -dir * power); 

  script.wait(DT); 

 } 

 

 stopMotors(true); 

} 

 

function lineToCross(power) { 

 if (power === undefined) { 

  power = BASE_LINE; 

 } 

 

 power = Math.abs(power); 

 

 var stable = 0; 

 var lastTurn = 0; 

 

 while (true) { 

  var line = readLine(); 

  var l = line[0]; 

  var r = line[1]; 

 

  if (isCross(l, r)) { 

   stable += 1; 

  } else { 

   stable = 0; 

  } 

 

  if (stable >= CROSS_STABLE) { 

   break; 



  } 

 

  var turn; 

  if (seesLine(l, r)) { 

   turn = clamp(K_LINE * (r - l), -MAX_TURN, MAX_TURN); 

   lastTurn = turn; 

  } else { 

   turn = clamp(lastTurn !== 0 ? lastTurn : LOST_TURN, -MAX_TURN, MAX_TURN); 

  } 

 

  setMotors(power + turn, power - turn); 

  script.wait(DT); 

 } 

 

 stopMotors(true); 

} 

 

function lineByDegrees(targetDeg, power) { 

 if (power === undefined) { 

  power = BASE_LINE; 

 } 

 

 power = Math.abs(power); 

 targetDeg = Math.abs(targetDeg); 

 

 var lastTurn = 0; 

 

 resetEncoders(); 

 

 while (true) { 

  var enc = readEncoders(); 

  var eL = enc[0]; 



  var eR = enc[1]; 

 

  if (avgEncAbs(eL, eR) >= targetDeg) { 

   break; 

  } 

 

  var line = readLine(); 

  var l = line[0]; 

  var r = line[1]; 

 

  var turn; 

  if (seesLine(l, r)) { 

   turn = clamp(K_LINE * (r - l), -MAX_TURN, MAX_TURN); 

   lastTurn = turn; 

  } else { 

   turn = clamp(lastTurn !== 0 ? lastTurn : LOST_TURN, -MAX_TURN, MAX_TURN); 

  } 

 

  setMotors(power + turn, power - turn); 

  script.wait(DT); 

 } 

 

 stopMotors(true); 

} 

 

function wallToLine(power) { 

 if (power === undefined) { 

  power = BASE_WALL; 

 } 

 

 power = Math.abs(power); 

 



 var lineStable = 0; 

 

 while (true) { 

  var wall = readWall(); 

  var d1 = wall[0]; 

  var d2 = wall[1]; 

 

  if (d1 <= 0) { 

   d1 = WALL_NO_DATA; 

  } 

  if (d2 <= 0) { 

   d2 = WALL_NO_DATA; 

  } 

 

  var errDist = d1 - WALL_TARGET_CM; 

  var errAng = d2 - d1 * WALL_RATIO; 

  var turn = clamp(K_DIST * errDist + K_ANGLE * errAng, -MAX_TURN, MAX_TURN); 

 

  setMotors(power + turn, power - turn); 

 

  var line = readLine(); 

  var l = line[0]; 

  var r = line[1]; 

 

  if (l > BLACK_TH || r > BLACK_TH) { 

   lineStable += 1; 

  } else { 

   lineStable = 0; 

  } 

 

  if (lineStable >= WALL_LINE_STABLE) { 

   break; 



  } 

 

  script.wait(DT); 

 } 

 

 stopMotors(true); 

} 

 

// -------------------- 

// END FUNC 

// -------------------- 

 

function turn90(dir, power) { 

 if (dir === undefined) { 

  dir = 1; 

 } 

 turnByDegrees(90 * dir, power); 

} 

 

function turnDeg(deg, power) { 

 turnByDegrees(deg, power); 

} 

 

function forward(mm, power) { 

 forwardWithAlign(mm, power); 

} 

 

function lineCross(power) { 

 lineToCross(power); 

} 

 

function lineDeg(encoderDeg, power) { 



 lineByDegrees(encoderDeg, power); 

} 

 

function wallLine(power) { 

 wallToLine(power); 

} 

 

function wheelLine() { 

 forward(150); 

} 

 

var main = function () { 

 __interpretation_started_timestamp__ = Date.now(); 

  

 brick.display().clear(); 

 brick.display().addLabel("Тест экрана", 20, 0) 

 brick.display().redraw(); 

 stopMotors(true); 

 script.wait(200); 

 

 /*turn90(-1); // Лево 

 turn90(1); // Право*/ 

 

 /*a = [0, 0, 0, 0] 

  

 lineCross(50); 

 script.wait(500); 

 var value = brick.sensor(dist_side).read() 

 brick.display().addLabel(value, 20, 20) 

 brick.display().redraw(); 

 script.wait(500); 

  



 lineCross(50); 

 script.wait(500); 

 var value = brick.sensor(dist_side).read() 

 brick.display().addLabel(value, 20, 50) 

 brick.display().redraw(); 

 if (value < 50) { 

  a[0] = 1; 

 } 

 script.wait(500); 

  

 lineCross(50); 

 script.wait(500); 

 var value = brick.sensor(dist_side).read() 

 brick.display().addLabel(value, 20, 80) 

 brick.display().redraw(); 

 if (value < 50) { 

  a[1] = 1; 

 } 

 script.wait(500); 

  

 lineCross(50); 

 script.wait(500); 

 var value = brick.sensor(dist_side).read() 

 brick.display().addLabel(value, 20, 110) 

 brick.display().redraw(); 

 if (value < 50) { 

  a[2] = 1; 

 } 

 script.wait(500); 

  

 a[3] = (a[0] + a[1] + a[2]) % 2; 

   



 brick.display().addLabel("Y" + a[0] + a[1] + a[2] + a[3], 20, 170) 

 brick.display().redraw(); 

  

 lineCross(50); 

 script.wait(500); 

 var value = brick.sensor(dist_side).read() 

 brick.display().addLabel(value, 20, 140) 

 brick.display().redraw(); 

 script.wait(500); 

  

 wheelLine(); 

 script.wait(500); 

  

 turn90(-1); 

 script.wait(200); 

 lineCross(50); 

 turnByDegrees(3); 

 forward(50)*/ 

 lineCross(50); 

 wheelLine(); 

 script.wait(500); 

  

 turnDeg(-85); 

 setMotors(100, 90); 

 script.wait(14000); 

 stopMotors(); 

  

 forward(-200); 

  

 turn90(-1); 

 forward(200); 

  



 turnDeg(-105); 

 setMotors(100, 90); 

 script.wait(14000); 

 stopMotors(); 

 return; 

} 

 

main(); 

var __interpretation_started_timestamp__; 

var pi = 3.141592653589793; 

 

var WHEEL_DIAM = 0.09; 

var HALF_TRACK = 0.115; 

 

var BLACK_TH = 30; 

 

var WALL_TARGET_CM = 30; 

var WALL_DETECT_CM = 60; 

 

var BASE_SPEED = 75; 

var BASE_LINE = 65; 

var BASE_WALL = 55; 

 

var K_BAD_LINE = 1.2; 

var K_LINE = 0.1; 

var K_DIST = 0.9; 

var K_ANGLE = 1.0; 

var K_STRAIGHT = 0.35; 

 

var MAX_TURN = 40; 

var DT = 10; 

 



var LOST_TURN = 25; 

var CROSS_STABLE = 5; 

var WALL_LINE_STABLE = 3; 

var WALL_NO_DATA = 80; 

 

var motor_L = "M4"; 

var motor_R = "M3"; 

 

var encoder_L = "E4"; 

var encoder_R = "E3"; 

 

var line_L = "A5"; 

var line_R = "A6"; 

 

var dist_side = "D2"; 

var dist_diag = "A2"; 

 

function clamp(x, lo, hi) { 

 if (lo === undefined) { 

  lo = -100; 

 } 

 if (hi === undefined) { 

  hi = 100; 

 } 

 return Math.max(lo, Math.min(hi, x)); 

} 

 

function setMotors(pL, pR) { 

 brick.motor(motor_L).setPower(-clamp(Math.round(pL))); 

 brick.motor(motor_R).setPower(clamp(Math.round(pR))); 

} 

 



function stopMotors(powerOff) { 

 if (powerOff === undefined) { 

  powerOff = true; 

 } 

 

 brick.motor(motor_L).setPower(0); 

 brick.motor(motor_R).setPower(0); 

 script.wait(DT); 

 

 if (powerOff) { 

  brick.motor(motor_L).powerOff(); 

  brick.motor(motor_R).powerOff(); 

  script.wait(DT); 

 } 

} 

 

function readLine() { 

 return [ 

  brick.sensor(line_L).read(), 

  brick.sensor(line_R).read() 

 ]; 

} 

 

function readWall() { 

 return [ 

  brick.sensor(dist_side).read(), 

  brick.sensor(dist_diag).read() 

 ]; 

} 

 

function resetEncoders() { 

 brick.encoder(encoder_L).reset(); 



 brick.encoder(encoder_R).reset(); 

 script.wait(DT); 

} 

 

function readEncoders() { 

 return [ 

  brick.encoder(encoder_L).read(), 

  brick.encoder(encoder_R).read() 

 ]; 

} 

 

function avgEncAbs(eL, eR) { 

 return (Math.abs(eL) + Math.abs(eR)) / 2.0; 

} 

 

function mmToWheelDeg(mm) { 

 return (Math.abs(mm) / 1000.0) / (pi * WHEEL_DIAM) * 360.0; 

} 

 

function seesLine(l, r) { 

 return l > BLACK_TH || r > BLACK_TH; 

} 

 

function isCross(l, r) { 

 return l > BLACK_TH && r > BLACK_TH; 

} 

 

// -------------------- 

// LOW FUNC 

// -------------------- 

 

function forwardWithAlign(mm, power) { 



 if (power === undefined) { 

  power = BASE_SPEED; 

 } 

 

 power = Math.abs(power); 

 

 var targetDeg = mmToWheelDeg(mm); 

 var base = mm >= 0 ? power : -power; 

 

 resetEncoders(); 

 

 while (true) { 

  var enc = readEncoders(); 

  var eL = enc[0]; 

  var eR = enc[1]; 

 

  if (avgEncAbs(eL, eR) >= targetDeg) { 

   break; 

  } 

 

  var turn = clamp((eL - eR) * K_STRAIGHT, -MAX_TURN, MAX_TURN); 

  setMotors(base - turn, base + turn); 

  script.wait(DT); 

 } 

 

 stopMotors(true); 

} 

 

function turnByDegrees(deg, power) { 

 if (power === undefined) { 

  power = BASE_SPEED; 

 } 



 

 power = Math.abs(power); 

 

 var wheelDeg = Math.abs(deg) * (HALF_TRACK / WHEEL_DIAM) * 2.0; 

 var dir = deg >= 0 ? 1 : -1; 

 

 resetEncoders(); 

 

 while (true) { 

  var enc = readEncoders(); 

  var eL = enc[0]; 

  var eR = enc[1]; 

 

  if (avgEncAbs(eL, eR) >= wheelDeg) { 

   break; 

  } 

 

  setMotors(dir * power, -dir * power); 

  script.wait(DT); 

 } 

 

 stopMotors(true); 

} 

 

function lineToCross(power) { 

 if (power === undefined) { 

  power = BASE_LINE; 

 } 

  

 resetEncoders(); 

 

 power = Math.abs(power); 



 

 var stable = 0; 

 var lastTurn = 0; 

 

 while (true) { 

  var line = readLine(); 

  var l = line[0]; 

  var r = line[1]; 

   

  var enc = readEncoders(); 

  var eL = enc[0]; 

  var eR = enc[1]; 

 

  if (isCross(l, r)) { 

   stable += 1; 

   if (avgEncAbs(eL, eR) >= 100) { 

    break; 

   } 

  } else { 

   stable = 0; 

  } 

 

  if (stable >= CROSS_STABLE) { 

   break; 

  } 

 

  var turn; 

  if (seesLine(l, r)) { 

   turn = clamp(K_LINE * (r - l), -MAX_TURN, MAX_TURN); 

   lastTurn = turn; 

  } else { 

   turn = clamp(lastTurn !== 0 ? lastTurn : LOST_TURN, -MAX_TURN, MAX_TURN); 



  } 

 

  setMotors(power + turn, power - turn); 

  script.wait(DT); 

 } 

 

 stopMotors(true); 

} 

 

function lineByDegrees(targetDeg, power) { 

 if (power === undefined) { 

  power = BASE_LINE; 

 } 

 

 power = Math.abs(power); 

 targetDeg = Math.abs(targetDeg); 

 

 var lastTurn = 0; 

 

 resetEncoders(); 

 

 while (true) { 

  var enc = readEncoders(); 

  var eL = enc[0]; 

  var eR = enc[1]; 

 

  if (avgEncAbs(eL, eR) >= targetDeg) { 

   break; 

  } 

 

  var line = readLine(); 

  var l = line[0]; 



  var r = line[1]; 

 

  var turn; 

  if (seesLine(l, r)) { 

   turn = clamp(K_LINE * (r - l), -MAX_TURN, MAX_TURN); 

   lastTurn = turn; 

  } else { 

   turn = clamp(lastTurn !== 0 ? lastTurn : LOST_TURN, -MAX_TURN, MAX_TURN); 

  } 

 

  setMotors(power + turn, power - turn); 

  script.wait(DT); 

 } 

 

 stopMotors(true); 

} 

 

function wallToLine(power) { 

 if (power === undefined) { 

  power = BASE_WALL; 

 } 

 

 power = Math.abs(power); 

 

 var lineStable = 0; 

 

 while (true) { 

  var wall = readWall(); 

  var d1 = wall[0]; 

  var d2 = wall[1]; 

 

  if (d1 <= 0) { 



   d1 = WALL_NO_DATA; 

  } 

  if (d2 <= 0) { 

   d2 = WALL_NO_DATA; 

  } 

 

  var errDist = d1 - WALL_TARGET_CM; 

  var errAng = d2 - d1 * WALL_RATIO; 

  var turn = clamp(K_DIST * errDist + K_ANGLE * errAng, -MAX_TURN, MAX_TURN); 

 

  setMotors(power + turn, power - turn); 

 

  var line = readLine(); 

  var l = line[0]; 

  var r = line[1]; 

 

  if (l > BLACK_TH || r > BLACK_TH) { 

   lineStable += 1; 

  } else { 

   lineStable = 0; 

  } 

 

  if (lineStable >= WALL_LINE_STABLE) { 

   break; 

  } 

 

  script.wait(DT); 

 } 

 

 stopMotors(true); 

} 

 



// -------------------- 

// END FUNC 

// -------------------- 

 

function turn90(dir, power) { 

 if (dir === undefined) { 

  dir = 1; 

 } 

 turnByDegrees(90 * dir, power); 

} 

 

function turnDeg(deg, power) { 

 turnByDegrees(deg, power); 

} 

 

function forward(mm, power) { 

 forwardWithAlign(mm, power); 

} 

 

function lineCross(power) { 

 lineToCross(power); 

} 

 

function lineBadCross(power) { 

 c = K_LINE; 

 K_LINE = K_BAD_LINE; 

 lineToCross(power); 

 K_LINE = c; 

} 

 

function lineDeg(encoderDeg, power) { 

 lineByDegrees(encoderDeg, power); 



} 

 

function lineBadDeg(encoderDeg, power) { 

 c = K_LINE; 

 K_LINE = K_BAD_LINE; 

 lineByDegrees(encoderDeg, power); 

 K_LINE = c; 

} 

 

 

function wallLine(power) { 

 wallToLine(power); 

} 

 

function wheelLine() { 

 forward(180); 

} 

 

function wheelLineOnLine() { 

 lineDeg(255); 

} 

 

function start() { 

 a = [0, 0, 0, 0, 0, 0] 

  

  

 for (var i = 0; i < 5; i++) { 

  lineCross(60); 

  script.wait(200); 

  var value = brick.sensor(dist_side).read() 

  if (value < 50) { 

   a[i] = 1; 



  } 

  script.wait(200); 

  wheelLineOnLine() 

 } 

  

 script.wait(200); 

  

 turn90(-1); 

 script.wait(200); 

  

 return a; 

} 

 

function scanCode(dir) { 

 lineDeg(80); 

 script.wait(200); 

 forward(60); 

 var line = readLine(); 

 var l = line[0]; 

 var r = line[1]; 

  

 a = [0, 0, 0, 0] 

 if (l < BLACK_TH) a[0] = 1; 

 if (r < BLACK_TH) a[3] = 1; 

  

  

 forward(40); 

 var line = readLine(); 

 var l = line[0]; 

 var r = line[1]; 

  

 if (l < BLACK_TH) a[1] = 1; 



 if (r < BLACK_TH) a[2] = 1; 

   

 ans = 8 * a[0] + 4 * a[1] + 2 * a[2] + 1 * a[3] 

 if (dir == -1) { 

  b = [a[2], a[3], a[0], a[1]] 

  ans = 8 * b[0] + 4 * b[1] + 2 * b[2] + 1 * b[3] 

 } 

  

 forward(150); 

  

 return ans; 

} 

 

var main = function () { 

 __interpretation_started_timestamp__ = Date.now(); 

  

 brick.display().clear(); 

 brick.display().addLabel("День 2", 20, 0, 30) 

 brick.display().redraw(); 

 stopMotors(true); 

 script.wait(200); 

  

 var rr = start(); 

 brick.display().addLabel("WEST:" + (8 * rr[1] + 4 * rr[2] + 2 * rr[3] + 1 * rr[4]), 20, 30, 25) 

 brick.display().addLabel("WEST:" + (8 * rr[3] + 4 * rr[2] + 2 * rr[1] + 1 * rr[0]), 20, 60, 25) 

 brick.display().redraw(); 

  

 brick.display().addLabel("SOUTHWEST:" + 13, 20, 90, 25) 

 brick.display().redraw(); 

 script.wait(15000); 

    

 res = scanCode(1); 



 script.wait(200); 

 

 turnByDegrees(10); 

 forward(700); 

 turnByDegrees(-45); 

 forward(100); 

 turnByDegrees(-57); 

 forward(810); 

 forward(-810); 

 turnByDegrees(110); 

 forward(850); 

 turnByDegrees(-20); 

 forward(280); 

 lineCross(); 

 wheelLineOnLine(); 

 turn90(-2); 

 turnByDegrees(-7); 

 res = scanCode(-1); 

 brick.display().addLabel("SOUTHEAST " + res, 20, 120, 25) 

 brick.display().redraw(); 

 forward(100); 

 turn90(2); 

 forward(400); 

  

 script.wait(5000); 

   

 turnDeg(-85); 

 setMotors(100, 90); 

 script.wait(8000); 

 stopMotors(); 

  

 forward(-300); 



 setMotors(80, 100); 

 script.wait(1500); 

 setMotors(100, 90); 

 script.wait(1000); 

 stopMotors(); 

  

 forward(-150); 

  

 turnByDegrees(-75); 

 

 forward(700); 

 turnByDegrees(-70); 

 forward(850); 

 script.wait(200); 

 forward(-850); 

 turnByDegrees(70); 

  

  

  

 forward(500); 

 turnByDegrees(-45); 

 forward(100); 

 turnByDegrees(-40); 

 forward(730); 

 script.wait(200); 

 forward(-850); 

 turnByDegrees(95); 

  

 forward(500); 

 turnByDegrees(-40); 

 forward(100); 

 turnByDegrees(-85); 



 forward(800); 

 script.wait(200); 

 forward(-800); 

 turnByDegrees(125); 

  

  

 setMotors(100, 80); 

 script.wait(3500); 

 stopMotors(); 

  

 brick.display().clear(); 

  

 for (var i = 0; i < 16; i++) { 

  brick.display().addLabel("EAST " + i, 20, 120, 25) 

  brick.display().redraw(); 

  script.wait(5000); 

 } 

  

  

 return; 

} 

 

main(); 

Каржавин Егор 

import sys 

import time 

import time as tm 

import random 

import math 

 

 

# ============================================================ 



# БАЗОВЫЕ УСТРОЙСТВА 

# ============================================================ 

 

mLeft = brick.motor("M4").setPower 

mRight = brick.motor("M3").setPower 

 

_rawLeft = brick.sensor("A5").read 

_rawRight = brick.sensor("A6").read 

_rawCenter = brick.sensor("A4").read 

 

distR = brick.sensor("D1").read 

distF = brick.sensor("D2").read 

 

leftIK = brick.sensor("A2").read 

rightIK = brick.sensor("A3").read 

 

encLeft = brick.encoder("E4").read 

encRight = brick.encoder("E3").read 

 

 

 

 

# ============================================================ 

# КОНСТАНТЫ 

# ============================================================ 

 

WHEEL_DIAMETER = 0.075 

WHEEL_BASE = 0.18 

TICKS_PER_REV = 360 

 

LINE_SPEED = 40 

TURN_SPEED = 60 



WALL_SPEED = 50 

COLOR_SPEED = 50 

 

CROSS_SHIFT = 0.07 

CROSS_THRESHOLD = 20 

LINE_THRESHOLD = 30 

CENTER_THRESHOLD = 50 

WALL_TARGET = 30 

 

HARD_STOP_POWER = 25 

HARD_STOP_TIME = 40 

MAZE_FRONT_THRESHOLD = 70 

 

# ============================================================ 

# нормализация ДАТЧИКОВ ЛИНИИ 

# ============================================================ 

 

line_left_min = 0 

line_left_max = 100 

 

line_right_min = 0 

line_right_max = 100 

 

line_center_min = 100 

line_center_max = 0 

 

# Нормализация значения датчика линии в диапазон 0..100 

def normalize_line(val, vmin, vmax): 

 

    if vmax <= vmin: 

        return 0 

 



    norm = (val - vmin) * 100 / (vmax - vmin) 

 

    if norm < 0: 

        norm = 0 

    if norm > 100: 

        norm = 100 

 

    # инверсия: 100 на белом 

    norm = 100 - norm 

 

    return norm 

 

def senLeft(): 

    return normalize_line(_rawLeft(), line_left_min, line_left_max) 

 

 

def senRight(): 

    return normalize_line(_rawRight(), line_right_min, line_right_max) 

 

 

def senCenter(): 

    return normalize_line(_rawCenter(), line_center_min, line_center_max) 

     

# Алиасы для совместимости с уже написанными функциями. 

leftLine = senLeft 

rightLine = senRight 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ РЕГУЛЯТОРОВ 

# ============================================================ 

 

last_err = 0 



err_sum = 0 

 

last_err_w = 0 

err_sum_w = 0 

 

last_err_c = 0 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ КАЛИБРОВКИ ЦВЕТА 

# ============================================================ 

 

left_light = 0 

right_light = 0 

center_light = 0 

color_side = 1 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ ОДОМЕТРИИ 

# ============================================================ 

 

x = -0.0475 

y = 0.0 

theta = 0.0 

last_enc_left = 0 

last_enc_right = 0 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ ЛАБИРИНТА 

# ============================================================ 



 

cellX = 3 

cellY = 2 

cellOrient = 0 

 

 

# ============================================================ 

# ОБЩИЕ ВСПОМОГАТЕЛЬНЫЕ ФУНКЦИИ 

# ============================================================ 

 

# Полностью остановить оба мотора. 

def stop(): 

    mLeft(0) 

    mRight(0) 

 

 

# Сбросить оба энкодера колес. 

def reset_encoders(): 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

 

 

# Сбросить энкодер по порту. 

def reset_encoder(port): 

    brick.encoder(port).reset() 

 

 

# Сбросить ПИД-состояние регулятора движения по линии. 

def reset_reg(): 

    global last_err, err_sum 

    last_err = 0 

    err_sum = 0 



 

 

# Сбросить ПИД-состояние регулятора движения вдоль стены. 

def reset_wall_reg(): 

    global last_err_w, err_sum_w 

    last_err_w = 0 

    err_sum_w = 0 

 

 

# Сбросить состояние регулятора движения по границе цветов. 

def reset_color_reg(): 

    global last_err_c 

    last_err_c = 0 

 

 

# Подготовить моторы к движению. 

def prepare_motors(): 

    stop() 

    script.wait(30) 

 

 

# Жесткая остановка коротким реверсом. 

def hard_stop(left_prev=0, right_prev=0, brake_power=HARD_STOP_POWER, 

brake_time=HARD_STOP_TIME): 

    left_brake = 0 

    right_brake = 0 

 

    if left_prev > 5: 

        left_brake = -brake_power 

    elif left_prev < -5: 

        left_brake = brake_power 

 

    if right_prev > 5: 



        right_brake = -brake_power 

    elif right_prev < -5: 

        right_brake = brake_power 

 

    mLeft(left_brake) 

    mRight(right_brake) 

    script.wait(brake_time) 

    stop() 

    brick.motor("M4").powerOff() 

    brick.motor("M3").powerOff() 

 

 

# Остановить моторы выбранным способом: 

# 0 - не выключать, 

# 1 - жесткая остановка с реверсом, 

# 2 - обычная остановка, 

# 3 - powerOff без реверса. 

def stop_m(stop_type=1, left_prev=0, right_prev=0): 

    if stop_type == 0: 

        return 

    elif stop_type == 1: 

        hard_stop(left_prev, right_prev) 

    elif stop_type == 2: 

        stop() 

    else: 

        brick.motor("M4").powerOff() 

        brick.motor("M3").powerOff() 

 

 

# Считать средний энкодер и отдельно путь каждого колеса от старта. 

def get_enc_data(start_left, start_right): 

    enc_l = encLeft() - start_left 



    enc_r = encRight() - start_right 

    cur_enc = (abs(enc_l) + abs(enc_r)) / 2 

    return cur_enc, enc_l, enc_r 

 

 

# Проехать прямо заданное количество энкодеров без коррекции. 

def forward(v=50, encs=150, stop_type=1): 

    start_enc = encRight() 

    mLeft(v) 

    mRight(v) 

 

    while abs(encRight() - start_enc) < abs(encs): 

        script.wait(10) 

 

    stop_m(stop_type, v, v) 

 

 

# Проехать прямо заданную дистанцию в метрах без коррекции. 

def sync_dist(dist, speed=LINE_SPEED, stop_type=1): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        mLeft(speed) 

        mRight(speed) 



        script.wait(10) 

 

    stop_m(stop_type, speed, speed) 

 

 

# ============================================================ 

# ДВИЖЕНИЕ БЕЗ ЛИНИИ ПО ЭНКОДЕРАМ 

# ============================================================ 

 

# Ехать по энкодерам дугой. 

def drive_arc(deg, vb, vc, start_distance=150, stop_distance=150, stop_type=1): 

    prepare_motors() 

 

    deg = abs(deg) 

    start_left = encLeft() 

    start_right = encRight() 

 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    kp = 0.45 

    kd = 0.0 

 

    if abs(vc) > 0.001: 

        rat = abs(float(vb) / float(vc)) 

    else: 

        rat = 1.0 

 

    kb_r = 0 

    kc_r = 0 

 



    if abs(vb) > 15: 

        kb_r = 1 if vb > 0 else -1 

    if abs(vc) > 15: 

        kc_r = 1 if vc > 0 else -1 

 

    while start_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= start_distance or cur_enc >= deg: 

            break 

 

        if kb_r != 0: 

            vb_temp = 25 * kb_r + cur_enc / start_distance * (vb - 25 * kb_r) 

        else: 

            vb_temp = 0 

 

        if kc_r != 0: 

            vc_temp = 25 * kc_r + cur_enc / start_distance * (vc - 25 * kc_r) 

        else: 

            vc_temp = 0 

 

        if abs(vc) > 0.001: 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb_temp - upr * kb_r / 2 * rat 

        right_cmd = vc_temp + upr * kc_r / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 



 

        err_old = err 

        script.wait(10) 

 

    while True: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc > deg - stop_distance: 

            break 

 

        if abs(vc) > 0.001: 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb - upr * kb_r * rat 

        right_cmd = vc + upr * kc_r 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while stop_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= deg: 

            break 

 

        temp_enc = stop_distance - (deg - cur_enc) 

 



        if kb_r != 0: 

            vb_temp = vb - temp_enc / stop_distance * (vb - 25 * kb_r) 

        else: 

            vb_temp = 0 

 

        if kc_r != 0: 

            vc_temp = vc - temp_enc / stop_distance * (vc - 25 * kc_r) 

        else: 

            vc_temp = 0 

 

        if abs(vc) > 0.001: 

            if abs(vc_temp) > 0.001: 

                rat = abs(float(vb_temp) / float(vc_temp)) 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb_temp - upr * kb_r / 2 * rat 

        right_cmd = vc_temp + upr * kc_r / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    stop_m(stop_type, left_cmd, right_cmd) 

 

 

# Ехать прямо по энкодерам. 



def drive_enc(deg, v, start_distance=150, stop_distance=150, stop_type=1): 

    prepare_motors() 

    reset_encoders() 

    deg = abs(deg) 

    start_left = encLeft() 

    start_right = encRight() 

 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    if abs(v) < 50: 

        kp = 1.1 

        kd = 1.0 

    else: 

        kp = 0.6 

        kd = 0.5 

 

    while start_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= start_distance or cur_enc >= deg: 

            break 

 

        if v > 0: 

            v_temp = 20 + cur_enc / start_distance * (v - 20) 

        else: 

            v_temp = -20 + cur_enc / start_distance * (v + 20) 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v_temp + upr / 2 



        right_cmd = v_temp - upr / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while True: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc > deg - stop_distance: 

            break 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v - upr 

        right_cmd = v + upr 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while stop_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= deg: 

            break 

 

        temp_enc = stop_distance - (deg - cur_enc) 

 



        if v > 0: 

            v_temp = v - temp_enc / stop_distance * (v - 15) 

        else: 

            v_temp = v - temp_enc / stop_distance * (v + 15) 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v_temp + upr / 2 

        right_cmd = v_temp - upr / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    stop_m(stop_type, left_cmd, right_cmd) 

 

 

# Проехать прямо заданное расстояние в сантиметрах. 

def drive_cm(cm, v, stop_type=1): 

    dist = abs(cm) / 100.0 

    motor_deg = dist * 360 / (math.pi * WHEEL_DIAMETER) 

    drive_enc(motor_deg, v, 150, 150, stop_type) 

 

 

# Повернуть робота на заданный угол. 

# mode: 

# "2w"   - двумя колесами, 

# "1w_l" - только левым колесом, 

# "1w_r" - только правым колесом. 



def turn_deg(mode="2w", degrees=90, v=40, stop_type=1): 

    if degrees == 0: 

        return 

 

    side = 1 if degrees > 0 else -1 

    degrees = abs(degrees) 

    v = abs(v) 

 

    robot_len = WHEEL_BASE 

    wheel_d = WHEEL_DIAMETER 

 

    if mode == "2w": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, v * side, -v * side, 150, 150, stop_type) 

 

    elif mode == "1w_l": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, v * side, 0, 150, 150, stop_type) 

 

    elif mode == "1w_r": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, 0, v * side, 150, 150, stop_type) 

 

 

# Проехать дугу заданной длины и радиуса. 

# dist   - длина дуги в метрах 

# radius - радиус дуги в метрах 

# положительный radius -> поворот направо 

# отрицательный radius -> поворот налево 

def drive_arc_radius(dist, radius, v=50, stop_type=1): 

    if radius == 0: 

        sync_dist(dist, v, stop_type) 



        return 

 

    deg = abs(dist) * 360 / (math.pi * WHEEL_DIAMETER) 

 

    half_base = WHEEL_BASE / 2.0 

    r = abs(radius) 

 

    r_left = r - half_base 

    r_right = r + half_base 

 

    if r_left < 0: 

        r_left = 0 

 

    ratio = r_left / r_right if r_right > 0 else 0 

 

    if radius > 0: 

        vb = v * ratio 

        vc = v 

    else: 

        vb = v 

        vc = v * ratio 

 

    drive_arc(deg, vb, vc, 150, 150, stop_type) 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ПО ЛИНИИ 

# ============================================================ 

 

# ПД-регулятор для движения по линии по двум датчикам. 

def pdReg(speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6): 

    global last_err, err_sum 



 

    err = senLeft() - senRight() 

    err_sum += err 

    upr = err * kP + err_sum * kI + (err - last_err) * kD 

     

    if(upr>30): 

      upr = 30 

    if upr<(-30): 

      upr = -30 

       

 

    mLeft(speed + upr) 

    mRight(speed - upr) 

 

    last_err = err 

  

 

# Проехать по линии заданное число энкодеров. 

def line_enc(encs, speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6): 

    start_enc = encRight() 

    while abs(encRight() - start_enc) < abs(encs): 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# Проехать по линии заданную дистанцию в метрах. 

def line_dist(dist, speed=LINE_SPEED, kP=1.0, kI=0.0, kD=0.0): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 



    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

 

    stop() 

 

 

# Довернуть робота, пока правый датчик снова не увидит линию. 

def rotate_to_line(v=TURN_SPEED, line_threshold=LINE_THRESHOLD): 

    mLeft(-v) 

    mRight(v) 

    script.wait(1000) 

 

    while senRight() < line_threshold: 

        script.wait(10) 

 

    stop() 

 

 

# Ехать по линии до перекрестка. 

def line_to_cross(speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.7, cross_threshold=CROSS_THRESHOLD): 

    while senLeft() > cross_threshold or senRight() > cross_threshold: 

        pdReg(speed, kP, kI, kD) 

        print("left: "+str(senLeft())+" right: "+str(senRight())) 

        script.wait(5) 

    stop() 



 

 

# Проехать заданное число перекрестков по линии. 

def line_cross(n_cross=1, speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6): 

    for i in range(n_cross): 

        line_to_cross(speed, kP, kI, kD) 

        line_dist(CROSS_SHIFT, speed, kP, kI, kD) 

 

        """if i + 1 < n_cross: 

            rotate_to_line()""" 

 

    stop() 

 

 

# Ехать по линии до ее конца. 

def line_to_end(speed=LINE_SPEED, kP=0.9, kI=0.0, kD=0.0, end_threshold=5): 

    reset_reg() 

    while senLeft() + senRight() > end_threshold: 

        pdReg(speed, kP, kI, kD) 

        script.wait(5) 

    stop() 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ВДОЛЬ СТЕНЫ 

# ============================================================ 

 

# ПД-регулятор для движения вдоль стены по переднему дальномеру. 

def pdWall(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1): 

    global last_err_w, err_sum_w 

 

    err = distF() - target 



    err_sum_w += err 

    upr = err * kP + err_sum_w * kI + (err - last_err_w) * kD 

 

    mLeft(speed + upr) 

    mRight(speed - upr) 

 

    last_err_w = err 

 

 

# Ехать вдоль стены до появления линии под центральным датчиком. 

def wall_to_line(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1, 

center_threshold=CENTER_THRESHOLD): 

    reset_wall_reg() 

    while senCenter() < center_threshold: 

        pdWall(speed, target, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# Ехать по линии до обнаружения стены. 

def line_wall(speed=LINE_SPEED, kP=0.9, kI=0.0, kD=0.0, dist_threshold=30, shift=200): 

    line_enc(200, speed, kP, kI, kD) 

 

    while True: 

        pdReg(speed, kP, kI, kD) 

        if distR() < dist_threshold: 

            line_enc(shift, speed, kP, kI, kD) 

            break 

        script.wait(10) 

 

    stop() 

 

 



# Ехать вдоль стены до заданного количества перекрестков. 

def wall_to_cross(n_cross=1, speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1, 

cross_threshold=70, shift=220): 

    reset_wall_reg() 

    cross_found = 0 

 

    while True: 

        pdWall(speed, target, kP, kI, kD) 

 

        if senLeft() + senRight() > cross_threshold: 

            sync_dist(CROSS_SHIFT, speed) 

            cross_found += 1 

 

            if cross_found >= n_cross: 

                break 

 

            forward(speed, shift) 

 

        script.wait(10) 

 

    stop() 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ПО ГРАНИЦЕ ЦВЕТОВ 

# ============================================================ 

 

# Усредненно измерить яркости датчиков для калибровки перед стартом. 

def calibrate_color(n=20, delay=10): 

    global left_light, right_light, center_light 

 

    sum_left = 0 

    sum_right = 0 



    sum_center = 0 

 

    for i in range(n): 

        sum_left += senLeft() 

        sum_right += senRight() 

        sum_center += senCenter() 

        script.wait(delay) 

 

    left_light = sum_left / n 

    right_light = sum_right / n 

    center_light = sum_center / n 

 

 

# Определить, с какой стороны от границы находится нужный цвет. 

def change_color_side(diff=5): 

    global color_side 

 

    if left_light < right_light - diff: 

        color_side = 1 

    elif left_light > right_light + diff: 

        color_side = -1 

    else: 

        color_side = 1 

 

 

# Регулятор движения по границе двух цветов. 

def pdColor(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    global last_err_c 

 

    err_left = senCenter() - left_light 

    err_right = right_light - senCenter() 

    err = abs(err_left) - abs(err_right) 



    err *= color_side 

 

    upr = err * kP + (err - last_err_c) * kD 

 

    mLeft(speed - upr) 

    mRight(speed + upr) 

 

    last_err_c = err 

 

 

# Проехать по границе цветов заданное число энкодеров. 

def color_enc(encs, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_enc = encRight() 

    while abs(encRight() - start_enc) < abs(encs): 

        pdColor(speed, kP, kD) 

        script.wait(10) 

    stop() 

 

 

# Проехать по границе цветов заданную дистанцию в метрах. 

def color_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 



        pdColor(speed, kP, kD) 

        script.wait(10) 

 

    stop() 

 

 

# Бесконечно ехать по границе цветов. 

def color_forever(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    while True: 

        pdColor(speed, kP, kD) 

        script.wait(10) 

 

 

# Готовое решение задачи движения по границе цветов. 

def solve_color_task(): 

    calibrate_color() 

    change_color_side() 

    reset_color_reg() 

    color_forever() 

 

 

# ============================================================ 

# ОДОМЕТРИЯ 

# ============================================================ 

 

# Сбросить координаты и привязать одометрию к текущим энкодерам. 

def reset_odometry(start_x=-0.0475, start_y=0.0, start_theta=0.0): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    x = start_x 

    y = start_y 

    theta = start_theta 



    last_enc_left = encLeft() 

    last_enc_right = encRight() 

 

 

# Обновить x, y, theta по текущим значениям энкодеров. 

def update_odometry(): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    now_left = encLeft() 

    now_right = encRight() 

 

    delta_left = now_left - last_enc_left 

    delta_right = now_right - last_enc_right 

 

    dist_left = math.pi * WHEEL_DIAMETER * delta_left / TICKS_PER_REV 

    dist_right = math.pi * WHEEL_DIAMETER * delta_right / TICKS_PER_REV 

 

    delta_s = (dist_left + dist_right) / 2.0 

    delta_theta = (dist_right - dist_left) / WHEEL_BASE 

 

    if abs(delta_theta) < 0.000001: 

        dx = delta_s * math.cos(theta) 

        dy = delta_s * math.sin(theta) 

    else: 

        avg_theta = theta + delta_theta / 2.0 

        dx = delta_s * math.cos(avg_theta) 

        dy = delta_s * math.sin(avg_theta) 

 

    x += dx 

    y += dy 

    theta += delta_theta 

    theta = math.atan2(math.sin(theta), math.cos(theta)) 



 

    last_enc_left = now_left 

    last_enc_right = now_right 

 

    return x, y, theta 

 

 

# Вернуть текущий радиус от стартовой точки. 

def odo_radius(): 

    return math.sqrt(x * x + y * y) 

 

 

# Ехать по границе цветов и одновременно обновлять одометрию. 

def pdColorOdo(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    pdColor(speed, kP, kD) 

    update_odometry() 

 

 

# Проехать по границе цветов с контролем пройденного пути по координатам. 

def color_odo_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_x = x 

    start_y = y 

 

    while math.sqrt((x - start_x) ** 2 + (y - start_y) ** 2) < dist: 

        pdColorOdo(speed, kP, kD) 

        script.wait(10) 

 

    stop() 

 

 

# Ехать по границе цветов, пока радиус не достигнет нужного значения. 

def color_odo_until_radius(radius, speed=COLOR_SPEED, kP=0.9, kD=0.0, inside=True): 



    if inside: 

        while odo_radius() < radius: 

            pdColorOdo(speed, kP, kD) 

            script.wait(10) 

    else: 

        while odo_radius() > radius: 

            pdColorOdo(speed, kP, kD) 

            script.wait(10) 

 

    stop() 

 

 

# ============================================================ 

# ЛАБИРИНТ 

# ============================================================ 

 

# Проверить наличие прохода справа по ИК-датчику. 

def wall_right(): 

    return rightIK() > 70 

 

 

# Проверить наличие прохода спереди. 

# Если отдельного фронтального ИК нет, используем передний дальномер. 

def wall_front(): 

    return distF() > MAZE_FRONT_THRESHOLD 

 

 

# Повернуть в лабиринте направо. 

def maze_turn_right(): 

    mRight(-40) 

    mLeft(40) 

    script.wait(700) 



    stop() 

 

 

# Повернуть в лабиринте налево. 

def maze_turn_left(): 

    mRight(40) 

    mLeft(-40) 

    script.wait(700) 

    stop() 

 

 

# Обновить координаты клетки после проезда в соседнюю клетку. 

def update_cell(): 

    global cellX, cellY, cellOrient 

 

    if cellOrient == 0: 

        cellX += 1 

    elif cellOrient == 1: 

        cellY += 1 

    elif cellOrient == 2: 

        cellX -= 1 

    elif cellOrient == 3: 

        cellY -= 1 

 

 

# Доехать по линии до следующей клетки лабиринта. 

def maze_go_to_next_cell(): 

    while leftLine() + rightLine() < 60: 

        pdReg() 

        script.wait(10) 

 

    line_dist(0.145) 



    update_cell() 

 

 

# Решение задачи лабиринта по правилу правой руки. 

#def solve_maze(): 

#    global cellX, cellY 

# 

#    while not (cellX == 5 and cellY == 2): 

#        if wall_right(): 

#            maze_turn_right() 

#            maze_go_to_next_cell() 

#        elif wall_front(): 

#            maze_go_to_next_cell() 

#        else: 

#            maze_turn_left() 

# 

#    stop() 

 

 

# ============================================================ 

# КАМЕРА 

# БЛОК ОСТАВЛЕН БЕЗ ИЗМЕНЕНИЙ 

# ============================================================ 

 

aruco_3x3_dict = { 

    1: [0, 0, 0, 0, 0, 0, 0, 0, 1], 

    2: [0, 0, 0, 0, 0, 0, 0, 1, 0], 

    3: [0, 0, 0, 0, 0, 0, 0, 1, 1], 

    5: [0, 0, 0, 0, 0, 0, 1, 0, 1], 

    6: [0, 0, 0, 0, 0, 0, 1, 1, 0], 

    7: [0, 0, 0, 0, 0, 0, 1, 1, 1], 

    10: [0, 0, 0, 0, 0, 1, 0, 1, 0], 



    11: [0, 0, 0, 0, 0, 1, 0, 1, 1], 

    12: [0, 0, 0, 0, 0, 1, 1, 0, 0], 

    13: [0, 0, 0, 0, 0, 1, 1, 0, 1], 

    14: [0, 0, 0, 0, 0, 1, 1, 1, 0], 

    15: [0, 0, 0, 0, 0, 1, 1, 1, 1], 

    17: [0, 0, 0, 0, 1, 0, 0, 0, 1], 

    18: [0, 0, 0, 0, 1, 0, 0, 1, 0], 

    19: [0, 0, 0, 0, 1, 0, 0, 1, 1], 

    21: [0, 0, 0, 0, 1, 0, 1, 0, 1], 

    22: [0, 0, 0, 0, 1, 0, 1, 1, 0], 

    23: [0, 0, 0, 0, 1, 0, 1, 1, 1], 

    26: [0, 0, 0, 0, 1, 1, 0, 1, 0], 

    27: [0, 0, 0, 0, 1, 1, 0, 1, 1], 

    28: [0, 0, 0, 0, 1, 1, 1, 0, 0], 

    29: [0, 0, 0, 0, 1, 1, 1, 0, 1], 

    30: [0, 0, 0, 0, 1, 1, 1, 1, 0], 

    31: [0, 0, 0, 0, 1, 1, 1, 1, 1], 

    33: [0, 0, 0, 1, 0, 0, 0, 0, 1], 

    35: [0, 0, 0, 1, 0, 0, 0, 1, 1], 

    37: [0, 0, 0, 1, 0, 0, 1, 0, 1], 

    39: [0, 0, 0, 1, 0, 0, 1, 1, 1], 

    41: [0, 0, 0, 1, 0, 1, 0, 0, 1], 

    42: [0, 0, 0, 1, 0, 1, 0, 1, 0], 

    43: [0, 0, 0, 1, 0, 1, 0, 1, 1], 

    44: [0, 0, 0, 1, 0, 1, 1, 0, 0], 

    45: [0, 0, 0, 1, 0, 1, 1, 0, 1], 

    46: [0, 0, 0, 1, 0, 1, 1, 1, 0], 

    47: [0, 0, 0, 1, 0, 1, 1, 1, 1], 

    49: [0, 0, 0, 1, 1, 0, 0, 0, 1], 

    51: [0, 0, 0, 1, 1, 0, 0, 1, 1], 

    53: [0, 0, 0, 1, 1, 0, 1, 0, 1], 

    55: [0, 0, 0, 1, 1, 0, 1, 1, 1], 



    57: [0, 0, 0, 1, 1, 1, 0, 0, 1], 

    58: [0, 0, 0, 1, 1, 1, 0, 1, 0], 

    59: [0, 0, 0, 1, 1, 1, 0, 1, 1], 

    60: [0, 0, 0, 1, 1, 1, 1, 0, 0], 

    61: [0, 0, 0, 1, 1, 1, 1, 0, 1], 

    62: [0, 0, 0, 1, 1, 1, 1, 1, 0], 

    63: [0, 0, 0, 1, 1, 1, 1, 1, 1], 

    69: [0, 0, 1, 0, 0, 0, 1, 0, 1], 

    70: [0, 0, 1, 0, 0, 0, 1, 1, 0], 

    71: [0, 0, 1, 0, 0, 0, 1, 1, 1], 

    76: [0, 0, 1, 0, 0, 1, 1, 0, 0], 

    77: [0, 0, 1, 0, 0, 1, 1, 0, 1], 

    78: [0, 0, 1, 0, 0, 1, 1, 1, 0], 

    79: [0, 0, 1, 0, 0, 1, 1, 1, 1], 

    85: [0, 0, 1, 0, 1, 0, 1, 0, 1], 

    86: [0, 0, 1, 0, 1, 0, 1, 1, 0], 

    87: [0, 0, 1, 0, 1, 0, 1, 1, 1], 

    92: [0, 0, 1, 0, 1, 1, 1, 0, 0], 

    93: [0, 0, 1, 0, 1, 1, 1, 0, 1], 

    94: [0, 0, 1, 0, 1, 1, 1, 1, 0], 

    95: [0, 0, 1, 0, 1, 1, 1, 1, 1], 

    97: [0, 0, 1, 1, 0, 0, 0, 0, 1], 

    98: [0, 0, 1, 1, 0, 0, 0, 1, 0], 

    99: [0, 0, 1, 1, 0, 0, 0, 1, 1], 

    101: [0, 0, 1, 1, 0, 0, 1, 0, 1], 

    102: [0, 0, 1, 1, 0, 0, 1, 1, 0], 

    103: [0, 0, 1, 1, 0, 0, 1, 1, 1], 

    105: [0, 0, 1, 1, 0, 1, 0, 0, 1], 

    106: [0, 0, 1, 1, 0, 1, 0, 1, 0], 

    107: [0, 0, 1, 1, 0, 1, 0, 1, 1], 

    109: [0, 0, 1, 1, 0, 1, 1, 0, 1], 

    110: [0, 0, 1, 1, 0, 1, 1, 1, 0], 



    111: [0, 0, 1, 1, 0, 1, 1, 1, 1], 

    113: [0, 0, 1, 1, 1, 0, 0, 0, 1], 

    114: [0, 0, 1, 1, 1, 0, 0, 1, 0], 

    115: [0, 0, 1, 1, 1, 0, 0, 1, 1], 

    117: [0, 0, 1, 1, 1, 0, 1, 0, 1], 

    118: [0, 0, 1, 1, 1, 0, 1, 1, 0], 

    119: [0, 0, 1, 1, 1, 0, 1, 1, 1], 

    121: [0, 0, 1, 1, 1, 1, 0, 0, 1], 

    122: [0, 0, 1, 1, 1, 1, 0, 1, 0], 

    123: [0, 0, 1, 1, 1, 1, 0, 1, 1], 

    125: [0, 0, 1, 1, 1, 1, 1, 0, 1], 

    126: [0, 0, 1, 1, 1, 1, 1, 1, 0], 

    127: [0, 0, 1, 1, 1, 1, 1, 1, 1], 

    141: [0, 1, 0, 0, 0, 1, 1, 0, 1], 

    142: [0, 1, 0, 0, 0, 1, 1, 1, 0], 

    143: [0, 1, 0, 0, 0, 1, 1, 1, 1], 

    157: [0, 1, 0, 0, 1, 1, 1, 0, 1], 

    158: [0, 1, 0, 0, 1, 1, 1, 1, 0], 

    159: [0, 1, 0, 0, 1, 1, 1, 1, 1], 

    171: [0, 1, 0, 1, 0, 1, 0, 1, 1], 

    173: [0, 1, 0, 1, 0, 1, 1, 0, 1], 

    175: [0, 1, 0, 1, 0, 1, 1, 1, 1], 

    187: [0, 1, 0, 1, 1, 1, 0, 1, 1], 

    189: [0, 1, 0, 1, 1, 1, 1, 0, 1], 

    191: [0, 1, 0, 1, 1, 1, 1, 1, 1], 

    197: [0, 1, 1, 0, 0, 0, 1, 0, 1], 

    199: [0, 1, 1, 0, 0, 0, 1, 1, 1], 

    205: [0, 1, 1, 0, 0, 1, 1, 0, 1], 

    206: [0, 1, 1, 0, 0, 1, 1, 1, 0], 

    207: [0, 1, 1, 0, 0, 1, 1, 1, 1], 

    213: [0, 1, 1, 0, 1, 0, 1, 0, 1], 

    215: [0, 1, 1, 0, 1, 0, 1, 1, 1], 



    221: [0, 1, 1, 0, 1, 1, 1, 0, 1], 

    222: [0, 1, 1, 0, 1, 1, 1, 1, 0], 

    223: [0, 1, 1, 0, 1, 1, 1, 1, 1], 

    229: [0, 1, 1, 1, 0, 0, 1, 0, 1], 

    231: [0, 1, 1, 1, 0, 0, 1, 1, 1], 

    237: [0, 1, 1, 1, 0, 1, 1, 0, 1], 

    239: [0, 1, 1, 1, 0, 1, 1, 1, 1], 

    245: [0, 1, 1, 1, 1, 0, 1, 0, 1], 

    247: [0, 1, 1, 1, 1, 0, 1, 1, 1], 

    253: [0, 1, 1, 1, 1, 1, 1, 0, 1], 

    255: [0, 1, 1, 1, 1, 1, 1, 1, 1], 

    327: [1, 0, 1, 0, 0, 0, 1, 1, 1], 

    335: [1, 0, 1, 0, 0, 1, 1, 1, 1], 

    343: [1, 0, 1, 0, 1, 0, 1, 1, 1], 

    351: [1, 0, 1, 0, 1, 1, 1, 1, 1], 

    367: [1, 0, 1, 1, 0, 1, 1, 1, 1], 

    383: [1, 0, 1, 1, 1, 1, 1, 1, 1] 

} 

# для полного 160 120 

size_x=105-55 

size_y=156-5 

 

 

def grayScale(sPic): 

    bufPic = [] 

    #script.removeFile("output.txt") 

    for i in range(len(sPic)): 

        p = sPic[i] 

        r = (p & 0xff0000) >> 16 

        g = (p & 0xff00) >> 8 

        b = (p & 0xff) 

        p = r * 0.299 + g * 0.587 + b * 0.114 



        bufPic.append(p) 

        #script.writeToFile("output.txt", str(p)+" ") 

    #print(*bufPic) 

    return bufPic 

   

   

   

   

def read_image_from_file(filename): 

    """ 

    #Границы для изображения на 90см: x(42, 74) y(70, 102) 

    Границы для изображения 60 см: х(50, 81) у(50, 101) 

    Границы для изображения 30 см: х(20, 101) у(50, 131) 

    Считываем данные из файла формата: 

      1) номер теста (int) 

      2) width height (int int) 

      3) height строк по width чисел 0-255 

    Возвращаем 2D-массив яркостей (градаций серого) размером [height][width]. 

    """ 

    tokens=filename 

    # tokens теперь список всех чисел файла (строки разбиты по пробелам). 

    total_width=160 

    total_height=120 

    # Первое число — номер теста (например, 1): 

    index = 0 

    

     

    # Создаём матрицу под итоговые пиксели в градациях серого 

    image = [[0]*total_width for _ in range(total_height)] 

     

    # Считываем все пиксели, применяем формулу перевода в grayscale 

    #gray = 0.299*R + 0.587*G + 0.114*B 



    # Для удобства и скорости округлим в int сразу 

    for row in range(total_height): 

        for col in range(total_width): 

            # R = int(tokens[index]);   index += 1 

            # G = int(tokens[index]);   index += 1 

            # B = int(tokens[index]);   index += 1 

            # gray_value = int(0.299*R + 0.587*G + 0.114*B) 

 

            image[row][col] = int(float(tokens[index])) 

            index += 1 

 

    true_image = [[0] * (size_y) for _ in range(size_x)] 

    x = 0 

    y = 0 

    for row in range(55, 105): 

        for col in range(5, 156): 

            true_image[x][y] = image[row][col] 

            y += 1 

        x+=1 

        y=0 

    #print(image) 

     

    # закоментить если надо фул изо 

    

     

    return true_image 

     

 

def gaussian_blur_3x3(image): 

    """ 

    Применяем Гауссово размытие 3x3 к изображению (2D-матрица). 

    Используем классическую маску: 



        [1 2 1] 

        [2 4 2] 

        [1 2 1] 

    Делим на 16. 

    Для упрощения: пиксели на границах просто копируем без размытия 

    (или можно аккуратно обрабатывать края). 

    Возвращаем новую 2D-матрицу таких же размеров. 

    """ 

    height = len(image) 

    width = len(image[0]) if height > 0 else 0 

     

    # Гауссова маска 3x3 

    kernel = [ 

        [1, 2, 1], 

        [2, 4, 2], 

        [1, 2, 1] 

    ] 

    kernel_sum = 16 

     

     

    for i in range(size_x): 

      for j in range(size_y): 

        image[i][j] = 0xffffff if image[i][j] > 100 else 0 

    return image  

 

def clear(bw_image): 

    global size_x, size_y 

    i = 0 

    j = 0 

    while True: 

        if sum(bw_image[i][j:]) > size_y * 0.3: 

 



            for k in range(size_y): 

                bw_image[i][k] = 1 

        else: 

            break 

        i += 1 

    i = size_x-1 

    j = 0 

    while True: 

        if sum(bw_image[i][j:]) > size_y * 0.3: 

 

            for k in range(size_y): 

                bw_image[i][k] = 1 

        else: 

            break 

        i -= 1 

    i = 0 

    j = 0 

    print("=") 

     

     

    return bw_image 

 

def to_black_and_white(image, threshold=125): 

    """ 

    Бинаризация изображения (2D-матрица) с порогом threshold. 

    Значения < threshold -> 0 (чёрный), иначе -> 1 (белый). 

    """ 

    height = len(image) 

    width = len(image[0]) if height > 0 else 0 

     

    bw_image = [[0]*width for _ in range(height)] 

     



    for row in range(height): 

        for col in range(width): 

            if image[row][col] < threshold: 

                bw_image[row][col] = 0 

            else: 

                bw_image[row][col] = 1 

    #bw_image=clear(bw_image)             

    return bw_image 

 

 

def find_top_left_corner(bw_image): 

    """ 

    Ищем угол рамки, видимый при движении по диагоналям из (0,0). 

    bw_image: 2D-массив, где 0 = чёрный, 255 = белый. 

    Возвращает (row, col). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    # Максимальное возможное значение "суммы индексов" = (height-1) + (width-1) 

    max_d = (height - 1) + (width - 1) 

     

    # Перебираем "слои" (d = i + j) 

    for d in range(max_d + 1): 

        # Для каждого d перебираем i от 0 до d 

        for i in range(d + 1): 

            j = d - i 

            # Проверяем, не вышли ли за границы 

            if i < height and j < width: 

                if bw_image[i][j] == 0: 

                    return (j, i) # (x, y) 

    # Если ничего не нашли (что маловероятно при условии, что угол существует), 



    # вернём None или бросим исключение 

    return None 

 

def find_top_right_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (0, width-1) вглубь. 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            # Вместо j = d - i, теперь нужно отнимать от правого края 

            j = (width - 1) - (d - i) 

            if i < height and 0 <= j < width: 

                if bw_image[i][j] == 0: 

                    return (j, i) # (x, y) 

    return None 

 

def find_bottom_left_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (height-1, 0). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 



            # i идёт от 0 вверх, но нам нужен row = (height-1) - i (снизу вверх) 

            row = (height - 1) - i 

            col = d - i 

            if row >= 0 and col < width and row < height: 

                if bw_image[row][col] == 0: 

                    return (col, row) # (x, y) 

    return None 

 

def find_bottom_right_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (height-1, width-1). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            row = (height - 1) - i 

            col = (width - 1) - (d - i) 

            if row >= 0 and col >= 0 and row < height and col < width: 

                if bw_image[row][col] == 0: 

                    return (col, row) # (x, y) 

    return None 

 

def find_corners_diagonal(bw_image): 

    """ 

    Находим все 4 угла рамки, используя диагональные проходы 

    из каждого угла изображения. 

    Возвращает список [(r_tl, c_tl), (r_tr, c_tr), (r_bl, c_bl), (r_br, c_br)]. 

    """ 



    c_tl = find_top_left_corner(bw_image) 

    c_tr = find_top_right_corner(bw_image) 

    c_bl = find_bottom_left_corner(bw_image) 

    c_br = find_bottom_right_corner(bw_image) 

     

    return [c_tl, c_tr, c_bl, c_br] 

 

 

def get_sub_cell_centers(corners): 

    """ 

    corners: список из 4 точек (x, y) в порядке: 

      0) верхний левый (TL) 

      1) верхний правый (TR) 

      2) нижний левый (BL) 

      3) нижний правый (BR) 

    Возвращаем список из 25 точек (x, y) — центров ячеек. 

    """ 

    # Распакуем углы для удобства чтения 

    (xtl, ytl) = corners[0]  # Top-Left 

    (xtr, ytr) = corners[1]  # Top-Right 

    (xbl, ybl) = corners[2]  # Bottom-Left 

    (xbr, ybr) = corners[3]  # Bottom-Right 

     

    centers = [] 

    # Проходим по i=0..4 (строки), j=0..4 (столбцы) 

    for i in range(5): 

        for j in range(5): 

            # r и c — доля от 0 до 1 

            r = (i + 0.5) / 5.0 

            c = (j + 0.5) / 5.0 

             

            # Линейная интерполяция по верхней границе: top = TL*(1-c) + TR*c 



            top_x = xtl*(1 - c) + xtr*c 

            top_y = ytl*(1 - c) + ytr*c 

             

            # Линейная интерполяция по нижней границе: bottom = BL*(1-c) + BR*c 

            bot_x = xbl*(1 - c) + xbr*c 

            bot_y = ybl*(1 - c) + ybr*c 

             

            # Теперь интерполяция по вертикали между top и bottom 

            center_x =int (top_x*(1 - r) + bot_x*r) 

            center_y = int ( top_y*(1 - r) + bot_y*r) 

             

            centers.append((center_x, center_y)) 

     

    return centers 

 

 

def get_3x3_matrix(image, centers_5x5): 

    """ 

    Из 5×5 центров берём внутренние 3×3. 

    Возвращаем матрицу (список из 3 списков, по 3 элемента) с битами 0 или 1. 

     

    image[row][col] — яркость (0..255). 

    centers_5x5[k] = (x, y)  (учтите, что x=col, y=row). 

    """ 

    mat_3x3 = [] 

    for i in range(1, 4):  # строки 1..3 

        row_bits = [] 

        for j in range(1, 4):  # столбцы 1..3 

            (x, y) = centers_5x5[i*5 + j] 

            # Берем координаты 

            pix_val = image[y][x] 

            bit = pix_val 



            row_bits.append(bit) 

        mat_3x3.append(row_bits) 

    return mat_3x3 

 

def rotate_3x3_90(mat): 

    """ 

    Поворачивает матрицу mat (3×3) на 90 градусов по часовой стрелке. 

    Возвращает новую 3×3 матрицу. 

    """ 

    n = 3 

    rotated = [[0]*n for _ in range(n)] 

    for r in range(n): 

        for c in range(n): 

            rotated[r][c] = mat[n-1-c][r] 

    return rotated 

 

def flatten_3x3(mat): 

    """ 

    Превращаем 3×3 матрицу в список из 9 элементов (построчно). 

    """ 

    # mat[r][c], r=0..2, c=0..2 

    arr = [] 

    for r in range(3): 

        for c in range(3): 

            arr.append(mat[r][c]) 

    return arr 

 

def decode_aruco_3x3(mat_3x3, aruco_dict): 

    """ 

    Проверяем 4 поворота (0,90,180,270). 

    mat_3x3: матрица 3×3 с битами 0/1. 

    aruco_dict: словарь {key_id: [9 бит], ...}. 



    Возвращаем key_id, если нашли совпадение, иначе None. 

    """ 

    # 0° (без поворота) 

    mat0 = mat_3x3 

    arr0 = flatten_3x3(mat0) 

     

    # 90° 

    mat90 = rotate_3x3_90(mat0) 

    arr90 = flatten_3x3(mat90) 

     

    # 180° 

    mat180 = rotate_3x3_90(mat90) 

    arr180 = flatten_3x3(mat180) 

     

    # 270° 

    mat270 = rotate_3x3_90(mat180) 

    arr270 = flatten_3x3(mat270) 

     

    # Сформируем список всех вариантов 

    candidates = [arr0, arr90, arr180, arr270] 

    #print(candidates) 

     

    # Для каждого кандидата проверяем, есть ли в словаре 

    for candidate in candidates: 

        for key_id, pattern in aruco_dict.items(): 

            if candidate == pattern: 

                return key_id  # нашли совпадение 

     

    # Если ничего не подошло 

    return None 

 

 



def plot_3x3_on_axis(ax, mat_3x3, title=''): 

    """ 

    Рисуем 3×3 матрицу бит (0 или 1) на заданной оси ax. 

    """ 

    # Координаты «углов» клеток: 0..3 по каждой оси (чтобы было 3 клетки) 

    X = [0, 1, 2, 3] 

    Y = [0, 1, 2, 3] 

     

    # Переводим мат_3x3 (0/1) в float для pcolormesh 

    color_data = [] 

    for row in mat_3x3: 

        color_data.append([float(v) for v in row]) 

     

    # Рисуем сетку клеток 

    c = ax.pcolormesh(X, Y, color_data, cmap='gray', vmin=0, vmax=1, 

                      edgecolors='black', linewidth=1) 

     

    # Добавим текст в центр каждой клетки 

    for i in range(3): 

        for j in range(3): 

            val = mat_3x3[i][j] 

            ax.text(j+0.5, i+0.5, str(val), 

                    ha='center', va='center', 

                    color='red', fontsize=14) 

     

    # Инвертируем ось Y, чтобы i=0 была сверху 

    ax.invert_yaxis() 

    # Клетки квадратные 

    ax.set_aspect('equal') 

     

    # Уберём подписи на осях 

    ax.set_xticks([]) 



    ax.set_yticks([]) 

     

    ax.set_title(title) 

 

def parse_xy_values(bits_9): 

    """ 

    Из списка 9 бит (bits_9) берём: 

      - первые 4 бита (индексы 0..3) -> X1, Y1 (каждый по 2 бита) 

      - следующие 4 бита (индексы 4..7) -> X2, Y2 

    Возвращаем (X1, Y1, X2, Y2). 

    """ 

    X1 = (bits_9[8] << 1) + bits_9[7]  # биты [0..1] 

    Y1 = (bits_9[6] << 1) + bits_9[5]  # биты [2..3] 

    X2 = (bits_9[4] << 1) + bits_9[3]  # биты [4..5] 

    Y2 = (bits_9[2] << 1) + bits_9[1]  # биты [6..7] 

    return (X1, Y1, X2, Y2) 

 

def camera(): 

    # 1. Считываем изображение из файла и переводим в градации серого 

    filename = getPhoto() 

    img_gray=grayScale(filename) 

    image = read_image_from_file(img_gray) 

     

    # 2. Отобразим исходное (серое) изображение для проверки 

    #show_image(image_gray, title='Исходное изображение (grayscale)',value_max=255) 

     

    # 3. Применим Гауссово размытие 3x3 

    blurred = gaussian_blur_3x3(image) 

    #show_image(blurred, title='После Гауссова размытия 3x3', value_max=255) 

     

    # 4. Применим бинаризацию с порогом 125 

    bw_image = to_black_and_white(blurred, threshold=125) 



    #show_image(bw_image, title='Итоговое чёрно-белое изображение (threshold=125)', 

value_max=1) 

 

    # 5. Ищем углы 

    corners = find_corners_diagonal(bw_image) 

     

    # 6. Отображаем результат поиска углов 

    #show_corners(bw_image, corners,1) 

    #print (corners) 

 

    # 7. Получаем список центров 25 ячеек 

    centers_5x5 = get_sub_cell_centers(corners) 

    #print(centers_5x5) 

 

    # 8. Отображаем центры ячеек 

    #show_cell_centers(bw_image, centers_5x5,1) 

     

    # 9. Получаем 3×3 матрицу (биты) 

    mat_3x3 = get_3x3_matrix(bw_image, centers_5x5) 

    #print(mat_3x3) 

    #show_image(mat_3x3, title='Матрица Артаг 3*3', value_max=1) 

    #show_mat_3x3_as_grid(mat_3x3) 

    #show_all_rotations(mat_3x3) 

 

    # 10. Проверяем по словарю 

    found_key = decode_aruco_3x3(mat_3x3, aruco_3x3_dict) 

    bits_9=aruco_3x3_dict[found_key] 

    X1, Y1, X2, Y2=parse_xy_values(bits_9) 

 

    if found_key is not None: 

        brick.display().clear() 

        brick.display().addLabel(X1, 10, 10) 

        brick.display().addLabel(Y1, 30, 10) 



        brick.display().addLabel(X2, 50, 10) 

        brick.display().addLabel(Y2, 70, 10) 

        brick.display().redraw() 

        script.wait(2000) 

        print("Найден ключ в словаре:", found_key) 

    else: 

        print("1, 1") 

    return X1, Y1, X2, Y2 

#====================================================================================

============================================= 

 

def center_color(img, window): 

    x = len(img) // 2 

    y = len(img[0]) // 2 

    zone = [i[y - window // 2: y + window // 2] for i in img[x - window // 2: x + window // 2]] 

    count = 0 

    red = 0 

    green = 0 

    blue = 0 

    for i in range(len(zone)): 

        for j in range(len(zone[i])): 

            pixel = zone[i][j] 

            red += (pixel & 0xff0000) >> 16 

            green += (pixel & 0xff00) >> 8 

            blue += (pixel & 0xff) 

            #print(pixel) 

            count += 1 

    #print(red, green, blue) 

    return (red // count , green // count, blue // count) 

   

 

def get_color(): 

    photo = getPhoto() 



    #print(len(photo)) 

    array = read_image_from_file(photo) 

    color = center_color(array, 10) 

    print(color, end = "  ") 

    if color[0] > color[1] and color[0] > color[2] and color[1] < 100: 

        return 0 

    elif color[1] > color[0] and color[1] > color[2]: 

        return 2 

    elif color[2] > color[0] and color[2] > color[1]: 

        return 3 

    else: 

        return 1 

 

 

 

 

# ============================================================ 

# ТОЧКА ВХОДА 

# ============================================================ 

 

def main(): 

    # line_cross(4) 

    # solve_wall_task() 

    # solve_color_task() 

    # solve_color_odo_task() 

    # solve_maze() 

    """while True: 

      pdReg() 

       

      # print("left: "+str(_rawLeft())+" right: "+str(_rawRight())) 

      print("left: "+str(senLeft())+" right: "+str(senRight()))""" 

     



    """brick.motor("S1").setPower(80) 

    script.wait(2000) 

    brick.motor("S1").brake() 

    script.wait(1000) 

    brick.motor("S2").setPower(-90) 

    script.wait(1000) 

    brick.motor("S2").brake()  

     

    line_cross(1) 

     

    script.wait(1000) 

    brick.motor("S2").setPower(90) 

    script.wait(1000) 

    brick.motor("S2").brake()  

     

    turn_deg() 

     

    drive_enc(360,40,0,0,1) 

     

    turn_deg("2w",-15) 

     

    brick.motor("S2").setPower(-40) 

    script.wait(2000) 

    brick.motor("S2").brake() 

    script.wait(1000) 

    brick.motor("S1").setPower(-90) 

    script.wait(1000) 

    brick.motor("S1").brake()   

     

    turn_deg("2w",15) 

     

    drive_enc(360,-40,0,0,1) 



     

    turn_deg("2w",-90) 

     

    line_cross(1) 

     

    turn_deg("2w",90)""" 

     

#    line_cross(1) 

     

    otv = [0,0,0,0] 

    sum = 0 

    for i in range(3): 

      line_cross(1) 

      drive_enc(320,40,0,0,1) 

      script.wait(1000) 

      if distF()<20: 

        otv[i] = 1 

        sum = sum+1 

        turn_deg("2w",-90) 

        drive_enc(100,-40,0,0,1) 

         

#        turn_deg("2w",10) 

        brick.motor("S2").setPower(-90) 

        script.wait(1000) 

        brick.motor("S2").brake() 

        script.wait(1000) 

        brick.motor("S1").setPower(80) 

        script.wait(2000) 

        brick.motor("S1").brake() 

         

        drive_enc(940,40,0,0,1) 

         



        brick.motor("S2").setPower(90) 

        script.wait(1000) 

        brick.motor("S2").brake() 

         

        brick.motor("S2").setPower(-90) 

        script.wait(1000) 

        brick.motor("S2").brake() 

         

        drive_enc(840,-40,0,0,1) 

#        turn_deg("2w",-10) 

         

        brick.motor("S1").setPower(-90) 

        script.wait(1000) 

        brick.motor("S1").brake()  

         

        turn_deg("2w",90) 

         

      script.wait(1000) 

     

    otv[3] = sum%2  

    brick.display().clear() 

    brick.display().addLabel('Y: '+str(otv), 1, 1, 20) 

    brick.display().redraw() 

     

    line_cross(2) 

     

    script.wait(5000) 

     

    turn_deg("2w",-90) 

     

    brick.motor("S1").setPower(80) 

    script.wait(2000) 



    brick.motor("S1").brake() 

    script.wait(1000) 

    brick.motor("S2").setPower(-90) 

    script.wait(1000) 

    brick.motor("S2").brake() 

     

    line_cross(1) 

     

    brick.motor("S2").setPower(90) 

    script.wait(1000) 

    brick.motor("S2").brake() 

     

    script.wait(100) 

     

    turn_deg("2w",-90) 

     

    script.wait(100) 

     

    drive_enc(360,45,0,0,1) 

     

    turn_deg("2w",-15) 

     

    brick.motor("S2").setPower(-90) 

    script.wait(2000) 

    brick.motor("S2").brake() 

    script.wait(1000) 

    brick.motor("S1").setPower(-90) 

    script.wait(1000) 

    brick.motor("S1").brake()   

     

    turn_deg("2w",15) 

     



    drive_enc(360,-45,0,0,1) 

     

    turn_deg("2w",90) 

     

    line_cross(1) 

     

    stop() 

    brick.stop() 

 

 

if __name__ == '__main__': 

    main() 

import sys 

import time 

import time as tm 

import random 

import math 

 

 

# ============================================================ 

# БАЗОВЫЕ УСТРОЙСТВА 

# ============================================================ 

 

mLeft = brick.motor("M4").setPower 

mRight = brick.motor("M3").setPower 

 

_rawLeft = brick.sensor("A5").read 

_rawRight = brick.sensor("A6").read 

_rawCenter = brick.sensor("A4").read 

 

distR = brick.sensor("D1").read 

distF = brick.sensor("D2").read 



 

leftIK = brick.sensor("A2").read 

rightIK = brick.sensor("A1").read 

 

encLeft = brick.encoder("E4").read 

encRight = brick.encoder("E3").read 

 

 

 

 

# ============================================================ 

# КОНСТАНТЫ 

# ============================================================ 

 

WHEEL_DIAMETER = 0.075 

WHEEL_BASE = 0.18 

TICKS_PER_REV = 360 

 

LINE_SPEED = 40 

TURN_SPEED = 60 

WALL_SPEED = 50 

COLOR_SPEED = 50 

 

CROSS_SHIFT = 0.072 

CROSS_THRESHOLD = 20 

LINE_THRESHOLD = 30 

CENTER_THRESHOLD = 50 

WALL_TARGET = 30 

 

HARD_STOP_POWER = 25 

HARD_STOP_TIME = 40 

MAZE_FRONT_THRESHOLD = 70 



 

# ============================================================ 

# нормализация ДАТЧИКОВ ЛИНИИ 

# ============================================================ 

 

line_left_min = 0 

line_left_max = 100 

 

line_right_min = 0 

line_right_max = 100 

 

line_center_min = 100 

line_center_max = 0 

 

# Нормализация значения датчика линии в диапазон 0..100 

def normalize_line(val, vmin, vmax): 

 

    if vmax <= vmin: 

        return 0 

 

    norm = (val - vmin) * 100 / (vmax - vmin) 

 

    if norm < 0: 

        norm = 0 

    if norm > 100: 

        norm = 100 

 

    # инверсия: 100 на белом 

    norm = 100 - norm 

 

    return norm 

 



def senLeft(): 

    return normalize_line(_rawLeft(), line_left_min, line_left_max) 

 

 

def senRight(): 

    return normalize_line(_rawRight(), line_right_min, line_right_max) 

 

 

def senCenter(): 

    return normalize_line(_rawCenter(), line_center_min, line_center_max) 

     

# Алиасы для совместимости с уже написанными функциями. 

leftLine = senLeft 

rightLine = senRight 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ РЕГУЛЯТОРОВ 

# ============================================================ 

 

last_err = 0 

err_sum = 0 

 

last_err_w = 0 

err_sum_w = 0 

 

last_err_c = 0 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ КАЛИБРОВКИ ЦВЕТА 

# ============================================================ 

 



left_light = 0 

right_light = 0 

center_light = 0 

color_side = 1 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ ОДОМЕТРИИ 

# ============================================================ 

 

x = -0.0475 

y = 0.0 

theta = 0.0 

last_enc_left = 0 

last_enc_right = 0 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ ЛАБИРИНТА 

# ============================================================ 

 

cellX = 3 

cellY = 2 

cellOrient = 0 

 

 

# ============================================================ 

# ОБЩИЕ ВСПОМОГАТЕЛЬНЫЕ ФУНКЦИИ 

# ============================================================ 

 

# Полностью остановить оба мотора. 

def stop(): 



    mLeft(0) 

    mRight(0) 

 

 

# Сбросить оба энкодера колес. 

def reset_encoders(): 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

 

 

# Сбросить энкодер по порту. 

def reset_encoder(port): 

    brick.encoder(port).reset() 

 

 

# Сбросить ПИД-состояние регулятора движения по линии. 

def reset_reg(): 

    global last_err, err_sum 

    last_err = 0 

    err_sum = 0 

 

 

# Сбросить ПИД-состояние регулятора движения вдоль стены. 

def reset_wall_reg(): 

    global last_err_w, err_sum_w 

    last_err_w = 0 

    err_sum_w = 0 

 

 

# Сбросить состояние регулятора движения по границе цветов. 

def reset_color_reg(): 

    global last_err_c 



    last_err_c = 0 

 

 

# Подготовить моторы к движению. 

def prepare_motors(): 

    stop() 

    script.wait(30) 

 

 

# Жесткая остановка коротким реверсом. 

def hard_stop(left_prev=0, right_prev=0, brake_power=HARD_STOP_POWER, 

brake_time=HARD_STOP_TIME): 

    left_brake = 0 

    right_brake = 0 

 

    if left_prev > 5: 

        left_brake = -brake_power 

    elif left_prev < -5: 

        left_brake = brake_power 

 

    if right_prev > 5: 

        right_brake = -brake_power 

    elif right_prev < -5: 

        right_brake = brake_power 

 

    mLeft(left_brake) 

    mRight(right_brake) 

    script.wait(brake_time) 

    stop() 

    brick.motor("M4").powerOff() 

    brick.motor("M3").powerOff() 

 

 



# Остановить моторы выбранным способом: 

# 0 - не выключать, 

# 1 - жесткая остановка с реверсом, 

# 2 - обычная остановка, 

# 3 - powerOff без реверса. 

def stop_m(stop_type=1, left_prev=0, right_prev=0): 

    if stop_type == 0: 

        return 

    elif stop_type == 1: 

        hard_stop(left_prev, right_prev) 

    elif stop_type == 2: 

        stop() 

    else: 

        brick.motor("M4").powerOff() 

        brick.motor("M3").powerOff() 

 

 

# Считать средний энкодер и отдельно путь каждого колеса от старта. 

def get_enc_data(start_left, start_right): 

    enc_l = encLeft() - start_left 

    enc_r = encRight() - start_right 

    cur_enc = (abs(enc_l) + abs(enc_r)) / 2 

    return cur_enc, enc_l, enc_r 

 

 

# Проехать прямо заданное количество энкодеров без коррекции. 

def forward(v=50, encs=150, stop_type=1): 

    start_enc = encRight() 

    mLeft(v) 

    mRight(v) 

 

    while abs(encRight() - start_enc) < abs(encs): 



        script.wait(10) 

 

    stop_m(stop_type, v, v) 

 

 

# Проехать прямо заданную дистанцию в метрах без коррекции. 

def sync_dist(dist, speed=LINE_SPEED, stop_type=1): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        mLeft(speed) 

        mRight(speed) 

        script.wait(10) 

 

    stop_m(stop_type, speed, speed) 

 

 

# ============================================================ 

# ДВИЖЕНИЕ БЕЗ ЛИНИИ ПО ЭНКОДЕРАМ 

# ============================================================ 

 

# Ехать по энкодерам дугой. 

def drive_arc(deg, vb, vc, start_distance=150, stop_distance=150, stop_type=1): 

    prepare_motors() 



 

    deg = abs(deg) 

    start_left = encLeft() 

    start_right = encRight() 

 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    kp = 0.45 

    kd = 0.0 

 

    if abs(vc) > 0.001: 

        rat = abs(float(vb) / float(vc)) 

    else: 

        rat = 1.0 

 

    kb_r = 0 

    kc_r = 0 

 

    if abs(vb) > 15: 

        kb_r = 1 if vb > 0 else -1 

    if abs(vc) > 15: 

        kc_r = 1 if vc > 0 else -1 

 

    while start_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= start_distance or cur_enc >= deg: 

            break 

 

        if kb_r != 0: 

            vb_temp = 25 * kb_r + cur_enc / start_distance * (vb - 25 * kb_r) 



        else: 

            vb_temp = 0 

 

        if kc_r != 0: 

            vc_temp = 25 * kc_r + cur_enc / start_distance * (vc - 25 * kc_r) 

        else: 

            vc_temp = 0 

 

        if abs(vc) > 0.001: 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb_temp - upr * kb_r / 2 * rat 

        right_cmd = vc_temp + upr * kc_r / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while True: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc > deg - stop_distance: 

            break 

 

        if abs(vc) > 0.001: 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 



        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb - upr * kb_r * rat 

        right_cmd = vc + upr * kc_r 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while stop_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= deg: 

            break 

 

        temp_enc = stop_distance - (deg - cur_enc) 

 

        if kb_r != 0: 

            vb_temp = vb - temp_enc / stop_distance * (vb - 25 * kb_r) 

        else: 

            vb_temp = 0 

 

        if kc_r != 0: 

            vc_temp = vc - temp_enc / stop_distance * (vc - 25 * kc_r) 

        else: 

            vc_temp = 0 

 

        if abs(vc) > 0.001: 

            if abs(vc_temp) > 0.001: 



                rat = abs(float(vb_temp) / float(vc_temp)) 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb_temp - upr * kb_r / 2 * rat 

        right_cmd = vc_temp + upr * kc_r / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    stop_m(stop_type, left_cmd, right_cmd) 

 

 

# Ехать прямо по энкодерам. 

def drive_enc(deg, v, start_distance=150, stop_distance=150, stop_type=1): 

    prepare_motors() 

    reset_encoders() 

    deg = abs(deg) 

    start_left = encLeft() 

    start_right = encRight() 

 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    if abs(v) < 50: 



        kp = 1.1 

        kd = 1.0 

    else: 

        kp = 0.6 

        kd = 0.5 

 

    while start_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= start_distance or cur_enc >= deg: 

            break 

 

        if v > 0: 

            v_temp = 20 + cur_enc / start_distance * (v - 20) 

        else: 

            v_temp = -20 + cur_enc / start_distance * (v + 20) 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v_temp + upr / 2 

        right_cmd = v_temp - upr / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while True: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc > deg - stop_distance: 

            break 



 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v - upr 

        right_cmd = v + upr 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while stop_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= deg: 

            break 

 

        temp_enc = stop_distance - (deg - cur_enc) 

 

        if v > 0: 

            v_temp = v - temp_enc / stop_distance * (v - 15) 

        else: 

            v_temp = v - temp_enc / stop_distance * (v + 15) 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v_temp + upr / 2 

        right_cmd = v_temp - upr / 2 

 

        mLeft(left_cmd) 



        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    stop_m(stop_type, left_cmd, right_cmd) 

 

 

# Проехать прямо заданное расстояние в сантиметрах. 

def drive_cm(cm, v, stop_type=1): 

    dist = abs(cm) / 100.0 

    motor_deg = dist * 360 / (math.pi * WHEEL_DIAMETER) 

    drive_enc(motor_deg, v, 150, 150, stop_type) 

 

 

# Повернуть робота на заданный угол. 

# mode: 

# "2w"   - двумя колесами, 

# "1w_l" - только левым колесом, 

# "1w_r" - только правым колесом. 

def turn_deg(mode="2w", degrees=90, v=40, stop_type=1): 

    if degrees == 0: 

        return 

 

    side = 1 if degrees > 0 else -1 

    degrees = abs(degrees) 

    v = abs(v) 

 

    robot_len = WHEEL_BASE 

    wheel_d = WHEEL_DIAMETER 

 

    if mode == "2w": 



        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, v * side, -v * side, 150, 150, stop_type) 

 

    elif mode == "1w_l": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, v * side, 0, 150, 150, stop_type) 

 

    elif mode == "1w_r": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, 0, v * side, 150, 150, stop_type) 

 

 

# Проехать дугу заданной длины и радиуса. 

# dist   - длина дуги в метрах 

# radius - радиус дуги в метрах 

# положительный radius -> поворот направо 

# отрицательный radius -> поворот налево 

def drive_arc_radius(dist, radius, v=50, stop_type=1): 

    if radius == 0: 

        sync_dist(dist, v, stop_type) 

        return 

 

    deg = abs(dist) * 360 / (math.pi * WHEEL_DIAMETER) 

 

    half_base = WHEEL_BASE / 2.0 

    r = abs(radius) 

 

    r_left = r - half_base 

    r_right = r + half_base 

 

    if r_left < 0: 

        r_left = 0 



 

    ratio = r_left / r_right if r_right > 0 else 0 

 

    if radius > 0: 

        vb = v * ratio 

        vc = v 

    else: 

        vb = v 

        vc = v * ratio 

 

    drive_arc(deg, vb, vc, 150, 150, stop_type) 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ПО ЛИНИИ 

# ============================================================ 

 

# ПД-регулятор для движения по линии по двум датчикам. 

def pdReg(speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6): 

    global last_err, err_sum 

 

    err = senLeft() - senRight() 

    err_sum += err 

    upr = err * kP + err_sum * kI + (err - last_err) * kD 

     

    if(upr>30): 

      upr = 30 

    if upr<(-30): 

      upr = -30 

       

 

    mLeft(speed + upr) 



    mRight(speed - upr) 

 

    last_err = err 

  

 

# Проехать по линии заданное число энкодеров. 

def line_enc(encs, speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6): 

    start_enc = encRight() 

    while abs(encRight() - start_enc) < abs(encs): 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# Проехать по линии заданную дистанцию в метрах. 

def line_dist(dist, speed=LINE_SPEED, kP=1.0, kI=0.0, kD=0.0): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

 

    stop() 

 



 

# Довернуть робота, пока правый датчик снова не увидит линию. 

def rotate_to_line(v=TURN_SPEED, line_threshold=LINE_THRESHOLD): 

    mLeft(-v) 

    mRight(v) 

    script.wait(1000) 

 

    while senRight() < line_threshold: 

        script.wait(10) 

 

    stop() 

 

 

# Ехать по линии до перекрестка. 

def line_to_cross(speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.7, cross_threshold=CROSS_THRESHOLD): 

    while senLeft() > cross_threshold or senRight() > cross_threshold: 

        pdReg(speed, kP, kI, kD) 

        print("left: "+str(senLeft())+" right: "+str(senRight())) 

        script.wait(5) 

    stop() 

 

 

# Проехать заданное число перекрестков по линии. 

def line_cross(n_cross=1, speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6): 

    for i in range(n_cross): 

        line_to_cross(speed, kP, kI, kD) 

        line_dist(CROSS_SHIFT, speed, kP, kI, kD) 

 

        """if i + 1 < n_cross: 

            rotate_to_line()""" 

 

    stop() 



 

 

# Ехать по линии до ее конца. 

def line_to_end(speed=LINE_SPEED, kP=0.9, kI=0.0, kD=0.0, end_threshold=5): 

    reset_reg() 

    while senLeft() + senRight() > end_threshold: 

        pdReg(speed, kP, kI, kD) 

        script.wait(5) 

    stop() 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ВДОЛЬ СТЕНЫ 

# ============================================================ 

 

# ПД-регулятор для движения вдоль стены по переднему дальномеру. 

def pdWall(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1): 

    global last_err_w, err_sum_w 

 

    err = distF() - target 

    err_sum_w += err 

    upr = err * kP + err_sum_w * kI + (err - last_err_w) * kD 

 

    mLeft(speed + upr) 

    mRight(speed - upr) 

 

    last_err_w = err 

 

 

# Ехать вдоль стены до появления линии под центральным датчиком. 

def wall_to_line(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1, 

center_threshold=CENTER_THRESHOLD): 

    reset_wall_reg() 



    while senCenter() < center_threshold: 

        pdWall(speed, target, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# Ехать по линии до обнаружения стены. 

def line_wall(speed=LINE_SPEED, kP=0.9, kI=0.0, kD=0.0, dist_threshold=30, shift=200): 

    line_enc(200, speed, kP, kI, kD) 

 

    while True: 

        pdReg(speed, kP, kI, kD) 

        if distR() < dist_threshold: 

            line_enc(shift, speed, kP, kI, kD) 

            break 

        script.wait(10) 

 

    stop() 

 

 

# Ехать вдоль стены до заданного количества перекрестков. 

def wall_to_cross(n_cross=1, speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1, 

cross_threshold=70, shift=220): 

    reset_wall_reg() 

    cross_found = 0 

 

    while True: 

        pdWall(speed, target, kP, kI, kD) 

 

        if senLeft() + senRight() > cross_threshold: 

            sync_dist(CROSS_SHIFT, speed) 

            cross_found += 1 

 



            if cross_found >= n_cross: 

                break 

 

            forward(speed, shift) 

 

        script.wait(10) 

 

    stop() 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ПО ГРАНИЦЕ ЦВЕТОВ 

# ============================================================ 

 

# Усредненно измерить яркости датчиков для калибровки перед стартом. 

def calibrate_color(n=20, delay=10): 

    global left_light, right_light, center_light 

 

    sum_left = 0 

    sum_right = 0 

    sum_center = 0 

 

    for i in range(n): 

        sum_left += senLeft() 

        sum_right += senRight() 

        sum_center += senCenter() 

        script.wait(delay) 

 

    left_light = sum_left / n 

    right_light = sum_right / n 

    center_light = sum_center / n 

 



 

# Определить, с какой стороны от границы находится нужный цвет. 

def change_color_side(diff=5): 

    global color_side 

 

    if left_light < right_light - diff: 

        color_side = 1 

    elif left_light > right_light + diff: 

        color_side = -1 

    else: 

        color_side = 1 

 

 

# Регулятор движения по границе двух цветов. 

def pdColor(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    global last_err_c 

 

    err_left = senCenter() - left_light 

    err_right = right_light - senCenter() 

    err = abs(err_left) - abs(err_right) 

    err *= color_side 

 

    upr = err * kP + (err - last_err_c) * kD 

 

    mLeft(speed - upr) 

    mRight(speed + upr) 

 

    last_err_c = err 

 

 

# Проехать по границе цветов заданное число энкодеров. 

def color_enc(encs, speed=COLOR_SPEED, kP=0.9, kD=0.0): 



    start_enc = encRight() 

    while abs(encRight() - start_enc) < abs(encs): 

        pdColor(speed, kP, kD) 

        script.wait(10) 

    stop() 

 

 

# Проехать по границе цветов заданную дистанцию в метрах. 

def color_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        pdColor(speed, kP, kD) 

        script.wait(10) 

 

    stop() 

 

 

# Бесконечно ехать по границе цветов. 

def color_forever(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    while True: 

        pdColor(speed, kP, kD) 

        script.wait(10) 

 



 

# Готовое решение задачи движения по границе цветов. 

def solve_color_task(): 

    calibrate_color() 

    change_color_side() 

    reset_color_reg() 

    color_forever() 

 

 

# ============================================================ 

# ОДОМЕТРИЯ 

# ============================================================ 

 

# Сбросить координаты и привязать одометрию к текущим энкодерам. 

def reset_odometry(start_x=-0.0475, start_y=0.0, start_theta=0.0): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    x = start_x 

    y = start_y 

    theta = start_theta 

    last_enc_left = encLeft() 

    last_enc_right = encRight() 

 

 

# Обновить x, y, theta по текущим значениям энкодеров. 

def update_odometry(): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    now_left = encLeft() 

    now_right = encRight() 

 

    delta_left = now_left - last_enc_left 



    delta_right = now_right - last_enc_right 

 

    dist_left = math.pi * WHEEL_DIAMETER * delta_left / TICKS_PER_REV 

    dist_right = math.pi * WHEEL_DIAMETER * delta_right / TICKS_PER_REV 

 

    delta_s = (dist_left + dist_right) / 2.0 

    delta_theta = (dist_right - dist_left) / WHEEL_BASE 

 

    if abs(delta_theta) < 0.000001: 

        dx = delta_s * math.cos(theta) 

        dy = delta_s * math.sin(theta) 

    else: 

        avg_theta = theta + delta_theta / 2.0 

        dx = delta_s * math.cos(avg_theta) 

        dy = delta_s * math.sin(avg_theta) 

 

    x += dx 

    y += dy 

    theta += delta_theta 

    theta = math.atan2(math.sin(theta), math.cos(theta)) 

 

    last_enc_left = now_left 

    last_enc_right = now_right 

 

    return x, y, theta 

 

 

# Вернуть текущий радиус от стартовой точки. 

def odo_radius(): 

    return math.sqrt(x * x + y * y) 

 

 



# Ехать по границе цветов и одновременно обновлять одометрию. 

def pdColorOdo(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    pdColor(speed, kP, kD) 

    update_odometry() 

 

 

# Проехать по границе цветов с контролем пройденного пути по координатам. 

def color_odo_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_x = x 

    start_y = y 

 

    while math.sqrt((x - start_x) ** 2 + (y - start_y) ** 2) < dist: 

        pdColorOdo(speed, kP, kD) 

        script.wait(10) 

 

    stop() 

 

 

# Ехать по границе цветов, пока радиус не достигнет нужного значения. 

def color_odo_until_radius(radius, speed=COLOR_SPEED, kP=0.9, kD=0.0, inside=True): 

    if inside: 

        while odo_radius() < radius: 

            pdColorOdo(speed, kP, kD) 

            script.wait(10) 

    else: 

        while odo_radius() > radius: 

            pdColorOdo(speed, kP, kD) 

            script.wait(10) 

 

    stop() 

 

 



# ============================================================ 

# ЛАБИРИНТ 

# ============================================================ 

 

# Проверить наличие прохода справа по ИК-датчику. 

def wall_right(): 

    return rightIK() > 70 

 

 

# Проверить наличие прохода спереди. 

# Если отдельного фронтального ИК нет, используем передний дальномер. 

def wall_front(): 

    return distF() > MAZE_FRONT_THRESHOLD 

 

 

# Повернуть в лабиринте направо. 

def maze_turn_right(): 

    mRight(-40) 

    mLeft(40) 

    script.wait(700) 

    stop() 

 

 

# Повернуть в лабиринте налево. 

def maze_turn_left(): 

    mRight(40) 

    mLeft(-40) 

    script.wait(700) 

    stop() 

 

 

# Обновить координаты клетки после проезда в соседнюю клетку. 



def update_cell(): 

    global cellX, cellY, cellOrient 

 

    if cellOrient == 0: 

        cellX += 1 

    elif cellOrient == 1: 

        cellY += 1 

    elif cellOrient == 2: 

        cellX -= 1 

    elif cellOrient == 3: 

        cellY -= 1 

 

 

# Доехать по линии до следующей клетки лабиринта. 

def maze_go_to_next_cell(): 

    while leftLine() + rightLine() < 60: 

        pdReg() 

        script.wait(10) 

 

    line_dist(0.145) 

    update_cell() 

 

 

# Решение задачи лабиринта по правилу правой руки. 

#def solve_maze(): 

#    global cellX, cellY 

# 

#    while not (cellX == 5 and cellY == 2): 

#        if wall_right(): 

#            maze_turn_right() 

#            maze_go_to_next_cell() 

#        elif wall_front(): 



#            maze_go_to_next_cell() 

#        else: 

#            maze_turn_left() 

# 

#    stop() 

 

 

# ============================================================ 

# КАМЕРА 

# БЛОК ОСТАВЛЕН БЕЗ ИЗМЕНЕНИЙ 

# ============================================================ 

 

aruco_3x3_dict = { 

    1: [0, 0, 0, 0, 0, 0, 0, 0, 1], 

    2: [0, 0, 0, 0, 0, 0, 0, 1, 0], 

    3: [0, 0, 0, 0, 0, 0, 0, 1, 1], 

    5: [0, 0, 0, 0, 0, 0, 1, 0, 1], 

    6: [0, 0, 0, 0, 0, 0, 1, 1, 0], 

    7: [0, 0, 0, 0, 0, 0, 1, 1, 1], 

    10: [0, 0, 0, 0, 0, 1, 0, 1, 0], 

    11: [0, 0, 0, 0, 0, 1, 0, 1, 1], 

    12: [0, 0, 0, 0, 0, 1, 1, 0, 0], 

    13: [0, 0, 0, 0, 0, 1, 1, 0, 1], 

    14: [0, 0, 0, 0, 0, 1, 1, 1, 0], 

    15: [0, 0, 0, 0, 0, 1, 1, 1, 1], 

    17: [0, 0, 0, 0, 1, 0, 0, 0, 1], 

    18: [0, 0, 0, 0, 1, 0, 0, 1, 0], 

    19: [0, 0, 0, 0, 1, 0, 0, 1, 1], 

    21: [0, 0, 0, 0, 1, 0, 1, 0, 1], 

    22: [0, 0, 0, 0, 1, 0, 1, 1, 0], 

    23: [0, 0, 0, 0, 1, 0, 1, 1, 1], 

    26: [0, 0, 0, 0, 1, 1, 0, 1, 0], 



    27: [0, 0, 0, 0, 1, 1, 0, 1, 1], 

    28: [0, 0, 0, 0, 1, 1, 1, 0, 0], 

    29: [0, 0, 0, 0, 1, 1, 1, 0, 1], 

    30: [0, 0, 0, 0, 1, 1, 1, 1, 0], 

    31: [0, 0, 0, 0, 1, 1, 1, 1, 1], 

    33: [0, 0, 0, 1, 0, 0, 0, 0, 1], 

    35: [0, 0, 0, 1, 0, 0, 0, 1, 1], 

    37: [0, 0, 0, 1, 0, 0, 1, 0, 1], 

    39: [0, 0, 0, 1, 0, 0, 1, 1, 1], 

    41: [0, 0, 0, 1, 0, 1, 0, 0, 1], 

    42: [0, 0, 0, 1, 0, 1, 0, 1, 0], 

    43: [0, 0, 0, 1, 0, 1, 0, 1, 1], 

    44: [0, 0, 0, 1, 0, 1, 1, 0, 0], 

    45: [0, 0, 0, 1, 0, 1, 1, 0, 1], 

    46: [0, 0, 0, 1, 0, 1, 1, 1, 0], 

    47: [0, 0, 0, 1, 0, 1, 1, 1, 1], 

    49: [0, 0, 0, 1, 1, 0, 0, 0, 1], 

    51: [0, 0, 0, 1, 1, 0, 0, 1, 1], 

    53: [0, 0, 0, 1, 1, 0, 1, 0, 1], 

    55: [0, 0, 0, 1, 1, 0, 1, 1, 1], 

    57: [0, 0, 0, 1, 1, 1, 0, 0, 1], 

    58: [0, 0, 0, 1, 1, 1, 0, 1, 0], 

    59: [0, 0, 0, 1, 1, 1, 0, 1, 1], 

    60: [0, 0, 0, 1, 1, 1, 1, 0, 0], 

    61: [0, 0, 0, 1, 1, 1, 1, 0, 1], 

    62: [0, 0, 0, 1, 1, 1, 1, 1, 0], 

    63: [0, 0, 0, 1, 1, 1, 1, 1, 1], 

    69: [0, 0, 1, 0, 0, 0, 1, 0, 1], 

    70: [0, 0, 1, 0, 0, 0, 1, 1, 0], 

    71: [0, 0, 1, 0, 0, 0, 1, 1, 1], 

    76: [0, 0, 1, 0, 0, 1, 1, 0, 0], 

    77: [0, 0, 1, 0, 0, 1, 1, 0, 1], 



    78: [0, 0, 1, 0, 0, 1, 1, 1, 0], 

    79: [0, 0, 1, 0, 0, 1, 1, 1, 1], 

    85: [0, 0, 1, 0, 1, 0, 1, 0, 1], 

    86: [0, 0, 1, 0, 1, 0, 1, 1, 0], 

    87: [0, 0, 1, 0, 1, 0, 1, 1, 1], 

    92: [0, 0, 1, 0, 1, 1, 1, 0, 0], 

    93: [0, 0, 1, 0, 1, 1, 1, 0, 1], 

    94: [0, 0, 1, 0, 1, 1, 1, 1, 0], 

    95: [0, 0, 1, 0, 1, 1, 1, 1, 1], 

    97: [0, 0, 1, 1, 0, 0, 0, 0, 1], 

    98: [0, 0, 1, 1, 0, 0, 0, 1, 0], 

    99: [0, 0, 1, 1, 0, 0, 0, 1, 1], 

    101: [0, 0, 1, 1, 0, 0, 1, 0, 1], 

    102: [0, 0, 1, 1, 0, 0, 1, 1, 0], 

    103: [0, 0, 1, 1, 0, 0, 1, 1, 1], 

    105: [0, 0, 1, 1, 0, 1, 0, 0, 1], 

    106: [0, 0, 1, 1, 0, 1, 0, 1, 0], 

    107: [0, 0, 1, 1, 0, 1, 0, 1, 1], 

    109: [0, 0, 1, 1, 0, 1, 1, 0, 1], 

    110: [0, 0, 1, 1, 0, 1, 1, 1, 0], 

    111: [0, 0, 1, 1, 0, 1, 1, 1, 1], 

    113: [0, 0, 1, 1, 1, 0, 0, 0, 1], 

    114: [0, 0, 1, 1, 1, 0, 0, 1, 0], 

    115: [0, 0, 1, 1, 1, 0, 0, 1, 1], 

    117: [0, 0, 1, 1, 1, 0, 1, 0, 1], 

    118: [0, 0, 1, 1, 1, 0, 1, 1, 0], 

    119: [0, 0, 1, 1, 1, 0, 1, 1, 1], 

    121: [0, 0, 1, 1, 1, 1, 0, 0, 1], 

    122: [0, 0, 1, 1, 1, 1, 0, 1, 0], 

    123: [0, 0, 1, 1, 1, 1, 0, 1, 1], 

    125: [0, 0, 1, 1, 1, 1, 1, 0, 1], 

    126: [0, 0, 1, 1, 1, 1, 1, 1, 0], 



    127: [0, 0, 1, 1, 1, 1, 1, 1, 1], 

    141: [0, 1, 0, 0, 0, 1, 1, 0, 1], 

    142: [0, 1, 0, 0, 0, 1, 1, 1, 0], 

    143: [0, 1, 0, 0, 0, 1, 1, 1, 1], 

    157: [0, 1, 0, 0, 1, 1, 1, 0, 1], 

    158: [0, 1, 0, 0, 1, 1, 1, 1, 0], 

    159: [0, 1, 0, 0, 1, 1, 1, 1, 1], 

    171: [0, 1, 0, 1, 0, 1, 0, 1, 1], 

    173: [0, 1, 0, 1, 0, 1, 1, 0, 1], 

    175: [0, 1, 0, 1, 0, 1, 1, 1, 1], 

    187: [0, 1, 0, 1, 1, 1, 0, 1, 1], 

    189: [0, 1, 0, 1, 1, 1, 1, 0, 1], 

    191: [0, 1, 0, 1, 1, 1, 1, 1, 1], 

    197: [0, 1, 1, 0, 0, 0, 1, 0, 1], 

    199: [0, 1, 1, 0, 0, 0, 1, 1, 1], 

    205: [0, 1, 1, 0, 0, 1, 1, 0, 1], 

    206: [0, 1, 1, 0, 0, 1, 1, 1, 0], 

    207: [0, 1, 1, 0, 0, 1, 1, 1, 1], 

    213: [0, 1, 1, 0, 1, 0, 1, 0, 1], 

    215: [0, 1, 1, 0, 1, 0, 1, 1, 1], 

    221: [0, 1, 1, 0, 1, 1, 1, 0, 1], 

    222: [0, 1, 1, 0, 1, 1, 1, 1, 0], 

    223: [0, 1, 1, 0, 1, 1, 1, 1, 1], 

    229: [0, 1, 1, 1, 0, 0, 1, 0, 1], 

    231: [0, 1, 1, 1, 0, 0, 1, 1, 1], 

    237: [0, 1, 1, 1, 0, 1, 1, 0, 1], 

    239: [0, 1, 1, 1, 0, 1, 1, 1, 1], 

    245: [0, 1, 1, 1, 1, 0, 1, 0, 1], 

    247: [0, 1, 1, 1, 1, 0, 1, 1, 1], 

    253: [0, 1, 1, 1, 1, 1, 1, 0, 1], 

    255: [0, 1, 1, 1, 1, 1, 1, 1, 1], 

    327: [1, 0, 1, 0, 0, 0, 1, 1, 1], 



    335: [1, 0, 1, 0, 0, 1, 1, 1, 1], 

    343: [1, 0, 1, 0, 1, 0, 1, 1, 1], 

    351: [1, 0, 1, 0, 1, 1, 1, 1, 1], 

    367: [1, 0, 1, 1, 0, 1, 1, 1, 1], 

    383: [1, 0, 1, 1, 1, 1, 1, 1, 1] 

} 

# для полного 160 120 

size_x=105-55 

size_y=156-5 

 

 

def grayScale(sPic): 

    bufPic = [] 

    #script.removeFile("output.txt") 

    for i in range(len(sPic)): 

        p = sPic[i] 

        r = (p & 0xff0000) >> 16 

        g = (p & 0xff00) >> 8 

        b = (p & 0xff) 

        p = r * 0.299 + g * 0.587 + b * 0.114 

        bufPic.append(p) 

        #script.writeToFile("output.txt", str(p)+" ") 

    #print(*bufPic) 

    return bufPic 

   

   

   

   

def read_image_from_file(filename): 

    """ 

    #Границы для изображения на 90см: x(42, 74) y(70, 102) 

    Границы для изображения 60 см: х(50, 81) у(50, 101) 



    Границы для изображения 30 см: х(20, 101) у(50, 131) 

    Считываем данные из файла формата: 

      1) номер теста (int) 

      2) width height (int int) 

      3) height строк по width чисел 0-255 

    Возвращаем 2D-массив яркостей (градаций серого) размером [height][width]. 

    """ 

    tokens=filename 

    # tokens теперь список всех чисел файла (строки разбиты по пробелам). 

    total_width=160 

    total_height=120 

    # Первое число — номер теста (например, 1): 

    index = 0 

    

     

    # Создаём матрицу под итоговые пиксели в градациях серого 

    image = [[0]*total_width for _ in range(total_height)] 

     

    # Считываем все пиксели, применяем формулу перевода в grayscale 

    #gray = 0.299*R + 0.587*G + 0.114*B 

    # Для удобства и скорости округлим в int сразу 

    for row in range(total_height): 

        for col in range(total_width): 

            # R = int(tokens[index]);   index += 1 

            # G = int(tokens[index]);   index += 1 

            # B = int(tokens[index]);   index += 1 

            # gray_value = int(0.299*R + 0.587*G + 0.114*B) 

 

            image[row][col] = int(float(tokens[index])) 

            index += 1 

 

    true_image = [[0] * (size_y) for _ in range(size_x)] 



    x = 0 

    y = 0 

    for row in range(55, 105): 

        for col in range(5, 156): 

            true_image[x][y] = image[row][col] 

            y += 1 

        x+=1 

        y=0 

    #print(image) 

     

    # закоментить если надо фул изо 

    

     

    return true_image 

     

 

def gaussian_blur_3x3(image): 

    """ 

    Применяем Гауссово размытие 3x3 к изображению (2D-матрица). 

    Используем классическую маску: 

        [1 2 1] 

        [2 4 2] 

        [1 2 1] 

    Делим на 16. 

    Для упрощения: пиксели на границах просто копируем без размытия 

    (или можно аккуратно обрабатывать края). 

    Возвращаем новую 2D-матрицу таких же размеров. 

    """ 

    height = len(image) 

    width = len(image[0]) if height > 0 else 0 

     

    # Гауссова маска 3x3 



    kernel = [ 

        [1, 2, 1], 

        [2, 4, 2], 

        [1, 2, 1] 

    ] 

    kernel_sum = 16 

     

     

    for i in range(size_x): 

      for j in range(size_y): 

        image[i][j] = 0xffffff if image[i][j] > 100 else 0 

    return image  

 

def clear(bw_image): 

    global size_x, size_y 

    i = 0 

    j = 0 

    while True: 

        if sum(bw_image[i][j:]) > size_y * 0.3: 

 

            for k in range(size_y): 

                bw_image[i][k] = 1 

        else: 

            break 

        i += 1 

    i = size_x-1 

    j = 0 

    while True: 

        if sum(bw_image[i][j:]) > size_y * 0.3: 

 

            for k in range(size_y): 

                bw_image[i][k] = 1 



        else: 

            break 

        i -= 1 

    i = 0 

    j = 0 

    print("=") 

     

     

    return bw_image 

 

def to_black_and_white(image, threshold=125): 

    """ 

    Бинаризация изображения (2D-матрица) с порогом threshold. 

    Значения < threshold -> 0 (чёрный), иначе -> 1 (белый). 

    """ 

    height = len(image) 

    width = len(image[0]) if height > 0 else 0 

     

    bw_image = [[0]*width for _ in range(height)] 

     

    for row in range(height): 

        for col in range(width): 

            if image[row][col] < threshold: 

                bw_image[row][col] = 0 

            else: 

                bw_image[row][col] = 1 

    #bw_image=clear(bw_image)             

    return bw_image 

 

 

def find_top_left_corner(bw_image): 

    """ 



    Ищем угол рамки, видимый при движении по диагоналям из (0,0). 

    bw_image: 2D-массив, где 0 = чёрный, 255 = белый. 

    Возвращает (row, col). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    # Максимальное возможное значение "суммы индексов" = (height-1) + (width-1) 

    max_d = (height - 1) + (width - 1) 

     

    # Перебираем "слои" (d = i + j) 

    for d in range(max_d + 1): 

        # Для каждого d перебираем i от 0 до d 

        for i in range(d + 1): 

            j = d - i 

            # Проверяем, не вышли ли за границы 

            if i < height and j < width: 

                if bw_image[i][j] == 0: 

                    return (j, i) # (x, y) 

    # Если ничего не нашли (что маловероятно при условии, что угол существует), 

    # вернём None или бросим исключение 

    return None 

 

def find_top_right_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (0, width-1) вглубь. 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     



    for d in range(max_d + 1): 

        for i in range(d + 1): 

            # Вместо j = d - i, теперь нужно отнимать от правого края 

            j = (width - 1) - (d - i) 

            if i < height and 0 <= j < width: 

                if bw_image[i][j] == 0: 

                    return (j, i) # (x, y) 

    return None 

 

def find_bottom_left_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (height-1, 0). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            # i идёт от 0 вверх, но нам нужен row = (height-1) - i (снизу вверх) 

            row = (height - 1) - i 

            col = d - i 

            if row >= 0 and col < width and row < height: 

                if bw_image[row][col] == 0: 

                    return (col, row) # (x, y) 

    return None 

 

def find_bottom_right_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (height-1, width-1). 

    """ 



    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            row = (height - 1) - i 

            col = (width - 1) - (d - i) 

            if row >= 0 and col >= 0 and row < height and col < width: 

                if bw_image[row][col] == 0: 

                    return (col, row) # (x, y) 

    return None 

 

def find_corners_diagonal(bw_image): 

    """ 

    Находим все 4 угла рамки, используя диагональные проходы 

    из каждого угла изображения. 

    Возвращает список [(r_tl, c_tl), (r_tr, c_tr), (r_bl, c_bl), (r_br, c_br)]. 

    """ 

    c_tl = find_top_left_corner(bw_image) 

    c_tr = find_top_right_corner(bw_image) 

    c_bl = find_bottom_left_corner(bw_image) 

    c_br = find_bottom_right_corner(bw_image) 

     

    return [c_tl, c_tr, c_bl, c_br] 

 

 

def get_sub_cell_centers(corners): 

    """ 

    corners: список из 4 точек (x, y) в порядке: 

      0) верхний левый (TL) 



      1) верхний правый (TR) 

      2) нижний левый (BL) 

      3) нижний правый (BR) 

    Возвращаем список из 25 точек (x, y) — центров ячеек. 

    """ 

    # Распакуем углы для удобства чтения 

    (xtl, ytl) = corners[0]  # Top-Left 

    (xtr, ytr) = corners[1]  # Top-Right 

    (xbl, ybl) = corners[2]  # Bottom-Left 

    (xbr, ybr) = corners[3]  # Bottom-Right 

     

    centers = [] 

    # Проходим по i=0..4 (строки), j=0..4 (столбцы) 

    for i in range(5): 

        for j in range(5): 

            # r и c — доля от 0 до 1 

            r = (i + 0.5) / 5.0 

            c = (j + 0.5) / 5.0 

             

            # Линейная интерполяция по верхней границе: top = TL*(1-c) + TR*c 

            top_x = xtl*(1 - c) + xtr*c 

            top_y = ytl*(1 - c) + ytr*c 

             

            # Линейная интерполяция по нижней границе: bottom = BL*(1-c) + BR*c 

            bot_x = xbl*(1 - c) + xbr*c 

            bot_y = ybl*(1 - c) + ybr*c 

             

            # Теперь интерполяция по вертикали между top и bottom 

            center_x =int (top_x*(1 - r) + bot_x*r) 

            center_y = int ( top_y*(1 - r) + bot_y*r) 

             

            centers.append((center_x, center_y)) 



     

    return centers 

 

 

def get_3x3_matrix(image, centers_5x5): 

    """ 

    Из 5×5 центров берём внутренние 3×3. 

    Возвращаем матрицу (список из 3 списков, по 3 элемента) с битами 0 или 1. 

     

    image[row][col] — яркость (0..255). 

    centers_5x5[k] = (x, y)  (учтите, что x=col, y=row). 

    """ 

    mat_3x3 = [] 

    for i in range(1, 4):  # строки 1..3 

        row_bits = [] 

        for j in range(1, 4):  # столбцы 1..3 

            (x, y) = centers_5x5[i*5 + j] 

            # Берем координаты 

            pix_val = image[y][x] 

            bit = pix_val 

            row_bits.append(bit) 

        mat_3x3.append(row_bits) 

    return mat_3x3 

 

def rotate_3x3_90(mat): 

    """ 

    Поворачивает матрицу mat (3×3) на 90 градусов по часовой стрелке. 

    Возвращает новую 3×3 матрицу. 

    """ 

    n = 3 

    rotated = [[0]*n for _ in range(n)] 

    for r in range(n): 



        for c in range(n): 

            rotated[r][c] = mat[n-1-c][r] 

    return rotated 

 

def flatten_3x3(mat): 

    """ 

    Превращаем 3×3 матрицу в список из 9 элементов (построчно). 

    """ 

    # mat[r][c], r=0..2, c=0..2 

    arr = [] 

    for r in range(3): 

        for c in range(3): 

            arr.append(mat[r][c]) 

    return arr 

 

def decode_aruco_3x3(mat_3x3, aruco_dict): 

    """ 

    Проверяем 4 поворота (0,90,180,270). 

    mat_3x3: матрица 3×3 с битами 0/1. 

    aruco_dict: словарь {key_id: [9 бит], ...}. 

    Возвращаем key_id, если нашли совпадение, иначе None. 

    """ 

    # 0° (без поворота) 

    mat0 = mat_3x3 

    arr0 = flatten_3x3(mat0) 

     

    # 90° 

    mat90 = rotate_3x3_90(mat0) 

    arr90 = flatten_3x3(mat90) 

     

    # 180° 

    mat180 = rotate_3x3_90(mat90) 



    arr180 = flatten_3x3(mat180) 

     

    # 270° 

    mat270 = rotate_3x3_90(mat180) 

    arr270 = flatten_3x3(mat270) 

     

    # Сформируем список всех вариантов 

    candidates = [arr0, arr90, arr180, arr270] 

    #print(candidates) 

     

    # Для каждого кандидата проверяем, есть ли в словаре 

    for candidate in candidates: 

        for key_id, pattern in aruco_dict.items(): 

            if candidate == pattern: 

                return key_id  # нашли совпадение 

     

    # Если ничего не подошло 

    return None 

 

 

def plot_3x3_on_axis(ax, mat_3x3, title=''): 

    """ 

    Рисуем 3×3 матрицу бит (0 или 1) на заданной оси ax. 

    """ 

    # Координаты «углов» клеток: 0..3 по каждой оси (чтобы было 3 клетки) 

    X = [0, 1, 2, 3] 

    Y = [0, 1, 2, 3] 

     

    # Переводим мат_3x3 (0/1) в float для pcolormesh 

    color_data = [] 

    for row in mat_3x3: 

        color_data.append([float(v) for v in row]) 



     

    # Рисуем сетку клеток 

    c = ax.pcolormesh(X, Y, color_data, cmap='gray', vmin=0, vmax=1, 

                      edgecolors='black', linewidth=1) 

     

    # Добавим текст в центр каждой клетки 

    for i in range(3): 

        for j in range(3): 

            val = mat_3x3[i][j] 

            ax.text(j+0.5, i+0.5, str(val), 

                    ha='center', va='center', 

                    color='red', fontsize=14) 

     

    # Инвертируем ось Y, чтобы i=0 была сверху 

    ax.invert_yaxis() 

    # Клетки квадратные 

    ax.set_aspect('equal') 

     

    # Уберём подписи на осях 

    ax.set_xticks([]) 

    ax.set_yticks([]) 

     

    ax.set_title(title) 

 

def parse_xy_values(bits_9): 

    """ 

    Из списка 9 бит (bits_9) берём: 

      - первые 4 бита (индексы 0..3) -> X1, Y1 (каждый по 2 бита) 

      - следующие 4 бита (индексы 4..7) -> X2, Y2 

    Возвращаем (X1, Y1, X2, Y2). 

    """ 

    X1 = (bits_9[8] << 1) + bits_9[7]  # биты [0..1] 



    Y1 = (bits_9[6] << 1) + bits_9[5]  # биты [2..3] 

    X2 = (bits_9[4] << 1) + bits_9[3]  # биты [4..5] 

    Y2 = (bits_9[2] << 1) + bits_9[1]  # биты [6..7] 

    return (X1, Y1, X2, Y2) 

 

def camera(): 

    # 1. Считываем изображение из файла и переводим в градации серого 

    filename = getPhoto() 

    img_gray=grayScale(filename) 

    image = read_image_from_file(img_gray) 

     

    # 2. Отобразим исходное (серое) изображение для проверки 

    #show_image(image_gray, title='Исходное изображение (grayscale)',value_max=255) 

     

    # 3. Применим Гауссово размытие 3x3 

    blurred = gaussian_blur_3x3(image) 

    #show_image(blurred, title='После Гауссова размытия 3x3', value_max=255) 

     

    # 4. Применим бинаризацию с порогом 125 

    bw_image = to_black_and_white(blurred, threshold=125) 

    #show_image(bw_image, title='Итоговое чёрно-белое изображение (threshold=125)', 

value_max=1) 

 

    # 5. Ищем углы 

    corners = find_corners_diagonal(bw_image) 

     

    # 6. Отображаем результат поиска углов 

    #show_corners(bw_image, corners,1) 

    #print (corners) 

 

    # 7. Получаем список центров 25 ячеек 

    centers_5x5 = get_sub_cell_centers(corners) 

    #print(centers_5x5) 



 

    # 8. Отображаем центры ячеек 

    #show_cell_centers(bw_image, centers_5x5,1) 

     

    # 9. Получаем 3×3 матрицу (биты) 

    mat_3x3 = get_3x3_matrix(bw_image, centers_5x5) 

    #print(mat_3x3) 

    #show_image(mat_3x3, title='Матрица Артаг 3*3', value_max=1) 

    #show_mat_3x3_as_grid(mat_3x3) 

    #show_all_rotations(mat_3x3) 

 

    # 10. Проверяем по словарю 

    found_key = decode_aruco_3x3(mat_3x3, aruco_3x3_dict) 

    bits_9=aruco_3x3_dict[found_key] 

    X1, Y1, X2, Y2=parse_xy_values(bits_9) 

 

    if found_key is not None: 

        brick.display().clear() 

        brick.display().addLabel(X1, 10, 10) 

        brick.display().addLabel(Y1, 30, 10) 

        brick.display().addLabel(X2, 50, 10) 

        brick.display().addLabel(Y2, 70, 10) 

        brick.display().redraw() 

        script.wait(2000) 

        print("Найден ключ в словаре:", found_key) 

    else: 

        print("1, 1") 

    return X1, Y1, X2, Y2 

#====================================================================================

============================================= 

 

def center_color(img, window): 

    x = len(img) // 2 



    y = len(img[0]) // 2 

    zone = [i[y - window // 2: y + window // 2] for i in img[x - window // 2: x + window // 2]] 

    count = 0 

    red = 0 

    green = 0 

    blue = 0 

    for i in range(len(zone)): 

        for j in range(len(zone[i])): 

            pixel = zone[i][j] 

            red += (pixel & 0xff0000) >> 16 

            green += (pixel & 0xff00) >> 8 

            blue += (pixel & 0xff) 

            #print(pixel) 

            count += 1 

    #print(red, green, blue) 

    return (red // count , green // count, blue // count) 

   

 

def get_color(): 

    photo = getPhoto() 

    #print(len(photo)) 

    array = read_image_from_file(photo) 

    color = center_color(array, 10) 

    print(color, end = "  ") 

    if color[0] > color[1] and color[0] > color[2] and color[1] < 100: 

        return 0 

    elif color[1] > color[0] and color[1] > color[2]: 

        return 2 

    elif color[2] > color[0] and color[2] > color[1]: 

        return 3 

    else: 

        return 1 



 

 

 

 

# ============================================================ 

# ТОЧКА ВХОДА 

# ============================================================ 

 

def main(): 

    # line_cross(4) 

    # solve_wall_task() 

    # solve_color_task() 

    # solve_color_odo_task() 

    # solve_maze() 

    """while True: 

      pdReg() 

       

      # print("left: "+str(_rawLeft())+" right: "+str(_rawRight())) 

      print("left: "+str(senLeft())+" right: "+str(senRight()))""" 

     

    """brick.motor("S1").setPower(80) 

    script.wait(2000) 

    brick.motor("S1").brake() 

    script.wait(1000) 

    brick.motor("S2").setPower(-90) 

    script.wait(1000) 

    brick.motor("S2").brake()  

     

    line_cross(1) 

     

    script.wait(1000) 

    brick.motor("S2").setPower(90) 



    script.wait(1000) 

    brick.motor("S2").brake()  

     

    turn_deg() 

     

    drive_enc(360,40,0,0,1) 

     

    turn_deg("2w",-15) 

     

    brick.motor("S2").setPower(-40) 

    script.wait(2000) 

    brick.motor("S2").brake() 

    script.wait(1000) 

    brick.motor("S1").setPower(-90) 

    script.wait(1000) 

    brick.motor("S1").brake()   

     

    turn_deg("2w",15) 

     

    drive_enc(360,-40,0,0,1) 

     

    turn_deg("2w",-90) 

     

    line_cross(1) 

     

    turn_deg("2w",90)""" 

     

#    line_cross(1) 

 

 

    line_to_cross(40) 

    drive_enc(75,40,0,0,1) 



    script.wait(500) 

    south_east = '' 

     

    if senLeft()<80: 

      south_east+='0' 

    else: 

      south_east+='1' 

     

    if senRight()<80: 

      south_east+='0' 

    else: 

      south_east+='1' 

       

    drive_enc(45,40,0,0,1) 

     

    script.wait(500) 

     

    if senRight()<80: 

      south_east+='0' 

    else: 

      south_east+='1' 

       

    if senLeft()<80: 

      south_east+='0' 

    else: 

      south_east+='1' 

     

    test = '' 

    test += south_east[2] 

    test += south_east[1] 

    test += south_east[0] 

    test += south_east[3] 



       

    r_south_east = south_east[::-1] 

    otv = int(test,2) 

     

    brick.display().clear() 

    brick.display().addLabel('South_east: '+str(otv), 1, 1, 20) 

    brick.display().addLabel('South_EAST_code: '+south_east, 1, 20, 20) 

    brick.display().addLabel('r_South_EAST_code: '+test, 1, 40, 20) 

    brick.display().redraw() 

     

    turn_deg("2w",180) 

     

    line_cross(1) 

     

    turn_deg("2w",180) 

     

    script.wait(7000) 

 

 

    reset_encoders() 

    """line_enc(100) 

    drive_enc(220,40,0,0,0)""" 

    drive_enc(100,-40,0,0,1) 

    line_cross(1) 

    drive_enc(10,-40,0,0,1) 

    turn_deg("2w",90) 

     

    reset_encoders() 

     

    drive_enc(950,45,0,0,1) 

     

    north = 1 



    east_code = '' 

     

    script.wait(1000) 

    if distF()<20: 

      north = 0 

       

    for i in range(5): 

      script.wait(1000) 

      if rightIK() < 18: 

        east_code += '1' 

      else: 

        east_code += '0' 

      drive_enc(300,45,0,0,1) 

       

       

    drive_enc(370,45,0,0,1) 

    r_east_code = east_code 

    if north == 1: 

      r_east_code = east_code[::-1] 

     

#    r_west_code = ''.join(str(bit) for bit in west_code) 

    otv = int(r_east_code,2) 

     

    brick.display().clear() 

    brick.display().addLabel('EAST_code: '+east_code, 1, 40, 20) 

    brick.display().addLabel('WIND_north: '+str(north), 1, 20, 20) 

    brick.display().addLabel('EAST: '+str(otv), 1, 1, 20) 

    brick.display().addLabel('EAST_r_code: '+r_east_code, 1, 60, 20) 

    brick.display().redraw() 

     

     

     



    line_cross(1) 

     

     

    turn_deg("2w",87) 

     

    drive_enc(100,-45,0,0,1) 

    line_cross(1) 

     

    script.wait(7000) 

     

    turn_deg("2w",180) 

     

     

     

    brick.motor("S1").setPower(80) 

    script.wait(2000) 

    brick.motor("S1").brake() 

    script.wait(1000) 

    brick.motor("S2").setPower(-90) 

    script.wait(1000) 

    brick.motor("S2").brake() 

     

    line_cross(2) 

     

    brick.motor("S2").setPower(30) 

    script.wait(1000) 

    brick.motor("S2").brake() 

     

    turn_deg("2w",-90) 

     

    drive_enc(900,45,0,0,1) 

     



    turn_deg("2w",-20) 

     

    brick.motor("S2").setPower(-90) 

    script.wait(1000) 

    brick.motor("S2").brake() 

     

    turn_deg("2w",30) 

     

    drive_enc(90,45,0,0,1) 

     

    drive_enc(90,-45,0,0,1) 

    turn_deg("2w",-30) 

     

    brick.motor("S1").setPower(-80) 

    script.wait(2000) 

    brick.motor("S1").brake() 

     

    turn_deg("2w",20) 

     

    drive_enc(900,-45,0,0,1) 

     

    turn_deg("2w",90) 

     

     

     

    brick.motor("S1").setPower(80) 

    script.wait(2000) 

    brick.motor("S1").brake() 

    script.wait(1000) 

    brick.motor("S2").setPower(-90) 

    script.wait(1000) 

    brick.motor("S2").brake() 



     

    line_cross(1) 

     

    brick.motor("S2").setPower(50) 

    script.wait(1000) 

    brick.motor("S2").brake() 

     

    turn_deg("2w",-90) 

     

    drive_enc(900,45,0,0,1) 

     

    turn_deg("2w",-50) 

     

    brick.motor("S2").setPower(-90) 

    script.wait(1000) 

    brick.motor("S2").brake() 

     

    drive_enc(90,45,0,0,1) 

     

    drive_enc(90,-45,0,0,1) 

     

    brick.motor("S1").setPower(-80) 

    script.wait(2000) 

    brick.motor("S1").brake() 

     

    turn_deg("2w",50) 

     

    drive_enc(900,-45,0,0,1) 

     

    turn_deg("2w",90) 

     

     



    line_cross(1) 

     

     

    turn_deg("2w",-90) 

     

    brick.display().clear() 

    brick.display().addLabel('SOUTH_WEST: 13', 1, 1, 20) 

    brick.display().redraw() 

     

    script.wait(7000) 

     

     

    west_code = '' 

    for i in range(5): 

      reset_encoders() 

      line_enc(315) 

      script.wait(1000) 

      if distF()<20: 

        west_code += '1' 

      else: 

        west_code += '0' 

      line_cross(1) 

     

    r_west_code = west_code 

    if north == 0: 

      r_west_code = west_code[::-1] 

     

 

    otv = int(r_west_code,2) 

     

    brick.display().clear() 

    brick.display().addLabel('WEST_code: '+west_code, 1, 40, 20) 



    brick.display().addLabel('WIND_north: '+str(north), 1, 20, 20) 

    brick.display().addLabel('WEST: '+str(otv), 1, 1, 20) 

    brick.display().addLabel('WEST_r_code: '+r_west_code, 1, 60, 20) 

    brick.display().redraw() 

     

    

     

    script.wait(7000) 

     

    turn_deg("2w",-90) 

     

    line_cross(1) 

    drive_enc(230,45,0,0,1) 

    line_cross(1) 

     

    turn_deg("2w",90) 

     

    brick.motor("S1").setPower(80) 

    script.wait(2000) 

    brick.motor("S1").brake() 

    script.wait(1000) 

    brick.motor("S2").setPower(-90) 

    script.wait(1000) 

    brick.motor("S2").brake() 

     

    line_enc(315) 

     

    brick.motor("S2").setPower(90) 

    script.wait(1000) 

    brick.motor("S2").brake() 

     

    turn_deg("2w",180) 



     

    line_cross(1) 

     

    drive_enc(200,45,0,0,1) 

     

    turn_deg("2w",-20) 

     

    brick.motor("S2").setPower(-90) 

    script.wait(1000) 

    brick.motor("S2").brake() 

    brick.motor("S1").setPower(-80) 

    script.wait(2000) 

    brick.motor("S1").brake() 

     

    turn_deg("2w",20) 

     

    drive_enc(200,-45,0,0,1) 

     

    turn_deg("2w",90) 

     

    line_cross(1) 

    drive_enc(200,45,0,0,1) 

    line_cross(1) 

     

    stop() 

    brick.stop() 

 

 

if __name__ == '__main__': 

    main() 

import sys 

import time 



import time as tm 

import random 

import math 

 

 

# ============================================================ 

# БАЗОВЫЕ УСТРОЙСТВА 

# ============================================================ 

 

mLeft = brick.motor("M4").setPower 

mRight = brick.motor("M3").setPower 

 

_rawLeft = brick.sensor("A5").read 

_rawRight = brick.sensor("A6").read 

_rawCenter = brick.sensor("A4").read 

 

distR = brick.sensor("D1").read 

distF = brick.sensor("D2").read 

 

leftIK = brick.sensor("A2").read 

rightIK = brick.sensor("A3").read 

 

encLeft = brick.encoder("E4").read 

encRight = brick.encoder("E3").read 

 

 

 

 

# ============================================================ 

# КОНСТАНТЫ 

# ============================================================ 

 



WHEEL_DIAMETER = 0.075 

WHEEL_BASE = 0.18 

TICKS_PER_REV = 360 

 

LINE_SPEED = 40 

TURN_SPEED = 40 

WALL_SPEED = 50 

COLOR_SPEED = 50 

 

CROSS_SHIFT = 0.07 

CROSS_THRESHOLD = 20 

LINE_THRESHOLD = 30 

CENTER_THRESHOLD = 50 

WALL_TARGET = 30 

 

HARD_STOP_POWER = 25 

HARD_STOP_TIME = 40 

MAZE_FRONT_THRESHOLD = 70 

 

# ============================================================ 

# нормализация ДАТЧИКОВ ЛИНИИ 

# ============================================================ 

 

line_left_min = 0 

line_left_max = 100 

 

line_right_min = 0 

line_right_max = 100 

 

line_center_min = 100 

line_center_max = 0 

 



# Нормализация значения датчика линии в диапазон 0..100 

def normalize_line(val, vmin, vmax): 

 

    if vmax <= vmin: 

        return 0 

 

    norm = (val - vmin) * 100 / (vmax - vmin) 

 

    if norm < 0: 

        norm = 0 

    if norm > 100: 

        norm = 100 

 

    # инверсия: 100 на белом 

    norm = 100 - norm 

 

    return norm 

 

def senLeft(): 

    return normalize_line(_rawLeft(), line_left_min, line_left_max) 

 

 

def senRight(): 

    return normalize_line(_rawRight(), line_right_min, line_right_max) 

 

 

def senCenter(): 

    return normalize_line(_rawCenter(), line_center_min, line_center_max) 

     

# Алиасы для совместимости с уже написанными функциями. 

leftLine = senLeft 

rightLine = senRight 



 

# ============================================================ 

# ПЕРЕМЕННЫЕ РЕГУЛЯТОРОВ 

# ============================================================ 

 

last_err = 0 

err_sum = 0 

 

last_err_w = 0 

err_sum_w = 0 

 

last_err_c = 0 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ КАЛИБРОВКИ ЦВЕТА 

# ============================================================ 

 

left_light = 0 

right_light = 0 

center_light = 0 

color_side = 1 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ ОДОМЕТРИИ 

# ============================================================ 

 

x = -0.0475 

y = 0.0 

theta = 0.0 

last_enc_left = 0 



last_enc_right = 0 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ ЛАБИРИНТА 

# ============================================================ 

 

cellX = 3 

cellY = 2 

cellOrient = 0 

 

 

# ============================================================ 

# ОБЩИЕ ВСПОМОГАТЕЛЬНЫЕ ФУНКЦИИ 

# ============================================================ 

 

# Полностью остановить оба мотора. 

def stop(): 

    mLeft(0) 

    mRight(0) 

 

 

# Сбросить оба энкодера колес. 

def reset_encoders(): 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

 

 

# Сбросить энкодер по порту. 

def reset_encoder(port): 

    brick.encoder(port).reset() 

 



 

# Сбросить ПИД-состояние регулятора движения по линии. 

def reset_reg(): 

    global last_err, err_sum 

    last_err = 0 

    err_sum = 0 

 

 

# Сбросить ПИД-состояние регулятора движения вдоль стены. 

def reset_wall_reg(): 

    global last_err_w, err_sum_w 

    last_err_w = 0 

    err_sum_w = 0 

 

 

# Сбросить состояние регулятора движения по границе цветов. 

def reset_color_reg(): 

    global last_err_c 

    last_err_c = 0 

 

 

# Подготовить моторы к движению. 

def prepare_motors(): 

    stop() 

    script.wait(30) 

 

 

# Жесткая остановка коротким реверсом. 

def hard_stop(left_prev=0, right_prev=0, brake_power=HARD_STOP_POWER, 

brake_time=HARD_STOP_TIME): 

    left_brake = 0 

    right_brake = 0 

 



    if left_prev > 5: 

        left_brake = -brake_power 

    elif left_prev < -5: 

        left_brake = brake_power 

 

    if right_prev > 5: 

        right_brake = -brake_power 

    elif right_prev < -5: 

        right_brake = brake_power 

 

    mLeft(left_brake) 

    mRight(right_brake) 

    script.wait(brake_time) 

    stop() 

    brick.motor("M4").powerOff() 

    brick.motor("M3").powerOff() 

 

 

# Остановить моторы выбранным способом: 

# 0 - не выключать, 

# 1 - жесткая остановка с реверсом, 

# 2 - обычная остановка, 

# 3 - powerOff без реверса. 

def stop_m(stop_type=1, left_prev=0, right_prev=0): 

    if stop_type == 0: 

        return 

    elif stop_type == 1: 

        hard_stop(left_prev, right_prev) 

    elif stop_type == 2: 

        stop() 

    else: 

        brick.motor("M4").powerOff() 



        brick.motor("M3").powerOff() 

 

 

# Считать средний энкодер и отдельно путь каждого колеса от старта. 

def get_enc_data(start_left, start_right): 

    enc_l = encLeft() - start_left 

    enc_r = encRight() - start_right 

    cur_enc = (abs(enc_l) + abs(enc_r)) / 2 

    return cur_enc, enc_l, enc_r 

 

 

# Проехать прямо заданное количество энкодеров без коррекции. 

def forward(v=50, encs=150, stop_type=1): 

    start_enc = encRight() 

    mLeft(v) 

    mRight(v) 

 

    while abs(encRight() - start_enc) < abs(encs): 

        script.wait(10) 

 

    stop_m(stop_type, v, v) 

 

 

# Проехать прямо заданную дистанцию в метрах без коррекции. 

def sync_dist(dist, speed=LINE_SPEED, stop_type=1): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 



        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        mLeft(speed) 

        mRight(speed) 

        script.wait(10) 

 

    stop_m(stop_type, speed, speed) 

 

 

# ============================================================ 

# ДВИЖЕНИЕ БЕЗ ЛИНИИ ПО ЭНКОДЕРАМ 

# ============================================================ 

 

# Ехать по энкодерам дугой. 

def drive_arc(deg, vb, vc, start_distance=150, stop_distance=150, stop_type=1): 

    prepare_motors() 

 

    deg = abs(deg) 

    start_left = encLeft() 

    start_right = encRight() 

 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    kp = 0.45 

    kd = 0.0 

 

    if abs(vc) > 0.001: 

        rat = abs(float(vb) / float(vc)) 



    else: 

        rat = 1.0 

 

    kb_r = 0 

    kc_r = 0 

 

    if abs(vb) > 15: 

        kb_r = 1 if vb > 0 else -1 

    if abs(vc) > 15: 

        kc_r = 1 if vc > 0 else -1 

 

    while start_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= start_distance or cur_enc >= deg: 

            break 

 

        if kb_r != 0: 

            vb_temp = 25 * kb_r + cur_enc / start_distance * (vb - 25 * kb_r) 

        else: 

            vb_temp = 0 

 

        if kc_r != 0: 

            vc_temp = 25 * kc_r + cur_enc / start_distance * (vc - 25 * kc_r) 

        else: 

            vc_temp = 0 

 

        if abs(vc) > 0.001: 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 



 

        left_cmd = vb_temp - upr * kb_r / 2 * rat 

        right_cmd = vc_temp + upr * kc_r / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while True: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc > deg - stop_distance: 

            break 

 

        if abs(vc) > 0.001: 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb - upr * kb_r * rat 

        right_cmd = vc + upr * kc_r 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while stop_distance > 0: 



        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= deg: 

            break 

 

        temp_enc = stop_distance - (deg - cur_enc) 

 

        if kb_r != 0: 

            vb_temp = vb - temp_enc / stop_distance * (vb - 25 * kb_r) 

        else: 

            vb_temp = 0 

 

        if kc_r != 0: 

            vc_temp = vc - temp_enc / stop_distance * (vc - 25 * kc_r) 

        else: 

            vc_temp = 0 

 

        if abs(vc) > 0.001: 

            if abs(vc_temp) > 0.001: 

                rat = abs(float(vb_temp) / float(vc_temp)) 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb_temp - upr * kb_r / 2 * rat 

        right_cmd = vc_temp + upr * kc_r / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 



        script.wait(10) 

 

    stop_m(stop_type, left_cmd, right_cmd) 

 

 

# Ехать прямо по энкодерам. 

def drive_enc(deg, v, start_distance=150, stop_distance=150, stop_type=1): 

    prepare_motors() 

    reset_encoders() 

    deg = abs(deg) 

    start_left = encLeft() 

    start_right = encRight() 

 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    if abs(v) < 50: 

        kp = 1.1 

        kd = 1.0 

    else: 

        kp = 0.6 

        kd = 0.5 

 

    while start_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= start_distance or cur_enc >= deg: 

            break 

 

        if v > 0: 

            v_temp = 20 + cur_enc / start_distance * (v - 20) 

        else: 



            v_temp = -20 + cur_enc / start_distance * (v + 20) 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v_temp + upr / 2 

        right_cmd = v_temp - upr / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while True: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc > deg - stop_distance: 

            break 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v - upr 

        right_cmd = v + upr 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while stop_distance > 0: 



        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= deg: 

            break 

 

        temp_enc = stop_distance - (deg - cur_enc) 

 

        if v > 0: 

            v_temp = v - temp_enc / stop_distance * (v - 15) 

        else: 

            v_temp = v - temp_enc / stop_distance * (v + 15) 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v_temp + upr / 2 

        right_cmd = v_temp - upr / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    stop_m(stop_type, left_cmd, right_cmd) 

 

 

# Проехать прямо заданное расстояние в сантиметрах. 

def drive_cm(cm, v, stop_type=1): 

    dist = abs(cm) / 100.0 

    motor_deg = dist * 360 / (math.pi * WHEEL_DIAMETER) 

    drive_enc(motor_deg, v, 150, 150, stop_type) 

 



 

# Повернуть робота на заданный угол. 

# mode: 

# "2w"   - двумя колесами, 

# "1w_l" - только левым колесом, 

# "1w_r" - только правым колесом. 

def turn_deg(mode="2w", degrees=90, v=40, stop_type=1): 

    if degrees == 0: 

        return 

 

    side = 1 if degrees > 0 else -1 

    degrees = abs(degrees) 

    v = abs(v) 

 

    robot_len = WHEEL_BASE 

    wheel_d = WHEEL_DIAMETER 

 

    if mode == "2w": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, v * side, -v * side, 150, 150, stop_type) 

 

    elif mode == "1w_l": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, v * side, 0, 150, 150, stop_type) 

 

    elif mode == "1w_r": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, 0, v * side, 150, 150, stop_type) 

 

 

# Проехать дугу заданной длины и радиуса. 

# dist   - длина дуги в метрах 



# radius - радиус дуги в метрах 

# положительный radius -> поворот направо 

# отрицательный radius -> поворот налево 

def drive_arc_radius(dist, radius, v=50, stop_type=1): 

    if radius == 0: 

        sync_dist(dist, v, stop_type) 

        return 

 

    deg = abs(dist) * 360 / (math.pi * WHEEL_DIAMETER) 

 

    half_base = WHEEL_BASE / 2.0 

    r = abs(radius) 

 

    r_left = r - half_base 

    r_right = r + half_base 

 

    if r_left < 0: 

        r_left = 0 

 

    ratio = r_left / r_right if r_right > 0 else 0 

 

    if radius > 0: 

        vb = v * ratio 

        vc = v 

    else: 

        vb = v 

        vc = v * ratio 

 

    drive_arc(deg, vb, vc, 150, 150, stop_type) 

 

 

# ============================================================ 



# ДВИЖЕНИЕ ПО ЛИНИИ 

# ============================================================ 

 

# ПД-регулятор для движения по линии по двум датчикам. 

def pdReg(speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6): 

    global last_err, err_sum 

 

    err = senLeft() - senRight() 

    err_sum += err 

    upr = err * kP + err_sum * kI + (err - last_err) * kD 

     

    if(upr>30): 

      upr = 30 

    if upr<(-30): 

      upr = -30 

       

 

    mLeft(speed + upr) 

    mRight(speed - upr) 

 

    last_err = err 

  

 

# Проехать по линии заданное число энкодеров. 

def line_enc(encs, speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6): 

    start_enc = encRight() 

    while abs(encRight() - start_enc) < abs(encs): 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 



# Проехать по линии заданную дистанцию в метрах. 

def line_dist(dist, speed=LINE_SPEED, kP=1.0, kI=0.0, kD=0.0): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

 

    stop() 

 

 

# Довернуть робота, пока правый датчик снова не увидит линию. 

def rotate_to_line(v=TURN_SPEED, line_threshold=LINE_THRESHOLD): 

    mLeft(-v) 

    mRight(v) 

    script.wait(1000) 

 

    while senRight() < line_threshold: 

        script.wait(10) 

 

    stop() 

 

 

# Ехать по линии до перекрестка. 



def line_to_cross(speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6, cross_threshold=CROSS_THRESHOLD): 

    while senLeft() > cross_threshold or senRight() > cross_threshold: 

        pdReg(speed, kP, kI, kD) 

        print("left: "+str(senLeft())+" right: "+str(senRight())) 

        script.wait(5) 

    stop() 

 

 

# Проехать заданное число перекрестков по линии. 

def line_cross(n_cross=1, speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6): 

    for i in range(n_cross): 

        line_to_cross(speed, kP, kI, kD) 

        line_dist(CROSS_SHIFT, speed, kP, kI, kD) 

 

        """if i + 1 < n_cross: 

            rotate_to_line()""" 

 

    stop() 

 

 

# Ехать по линии до ее конца. 

def line_to_end(speed=LINE_SPEED, kP=0.9, kI=0.0, kD=0.0, end_threshold=5): 

    reset_reg() 

    while senLeft() + senRight() > end_threshold: 

        pdReg(speed, kP, kI, kD) 

        script.wait(5) 

    stop() 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ВДОЛЬ СТЕНЫ 

# ============================================================ 



 

# ПД-регулятор для движения вдоль стены по переднему дальномеру. 

def pdWall(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1): 

    global last_err_w, err_sum_w 

 

    err = distF() - target 

    err_sum_w += err 

    upr = err * kP + err_sum_w * kI + (err - last_err_w) * kD 

 

    mLeft(speed + upr) 

    mRight(speed - upr) 

 

    last_err_w = err 

 

 

# Ехать вдоль стены до появления линии под центральным датчиком. 

def wall_to_line(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1, 

center_threshold=CENTER_THRESHOLD): 

    reset_wall_reg() 

    while senCenter() < center_threshold: 

        pdWall(speed, target, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# Ехать по линии до обнаружения стены. 

def line_wall(speed=LINE_SPEED, kP=0.9, kI=0.0, kD=0.0, dist_threshold=30, shift=200): 

    line_enc(200, speed, kP, kI, kD) 

 

    while True: 

        pdReg(speed, kP, kI, kD) 

        if distR() < dist_threshold: 

            line_enc(shift, speed, kP, kI, kD) 



            break 

        script.wait(10) 

 

    stop() 

 

 

# Ехать вдоль стены до заданного количества перекрестков. 

def wall_to_cross(n_cross=1, speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1, 

cross_threshold=70, shift=220): 

    reset_wall_reg() 

    cross_found = 0 

 

    while True: 

        pdWall(speed, target, kP, kI, kD) 

 

        if senLeft() + senRight() > cross_threshold: 

            sync_dist(CROSS_SHIFT, speed) 

            cross_found += 1 

 

            if cross_found >= n_cross: 

                break 

 

            forward(speed, shift) 

 

        script.wait(10) 

 

    stop() 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ПО ГРАНИЦЕ ЦВЕТОВ 

# ============================================================ 

 



# Усредненно измерить яркости датчиков для калибровки перед стартом. 

def calibrate_color(n=20, delay=10): 

    global left_light, right_light, center_light 

 

    sum_left = 0 

    sum_right = 0 

    sum_center = 0 

 

    for i in range(n): 

        sum_left += senLeft() 

        sum_right += senRight() 

        sum_center += senCenter() 

        script.wait(delay) 

 

    left_light = sum_left / n 

    right_light = sum_right / n 

    center_light = sum_center / n 

 

 

# Определить, с какой стороны от границы находится нужный цвет. 

def change_color_side(diff=5): 

    global color_side 

 

    if left_light < right_light - diff: 

        color_side = 1 

    elif left_light > right_light + diff: 

        color_side = -1 

    else: 

        color_side = 1 

 

 

# Регулятор движения по границе двух цветов. 



def pdColor(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    global last_err_c 

 

    err_left = senCenter() - left_light 

    err_right = right_light - senCenter() 

    err = abs(err_left) - abs(err_right) 

    err *= color_side 

 

    upr = err * kP + (err - last_err_c) * kD 

 

    mLeft(speed - upr) 

    mRight(speed + upr) 

 

    last_err_c = err 

 

 

# Проехать по границе цветов заданное число энкодеров. 

def color_enc(encs, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_enc = encRight() 

    while abs(encRight() - start_enc) < abs(encs): 

        pdColor(speed, kP, kD) 

        script.wait(10) 

    stop() 

 

 

# Проехать по границе цветов заданную дистанцию в метрах. 

def color_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 



        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        pdColor(speed, kP, kD) 

        script.wait(10) 

 

    stop() 

 

 

# Бесконечно ехать по границе цветов. 

def color_forever(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    while True: 

        pdColor(speed, kP, kD) 

        script.wait(10) 

 

 

# Готовое решение задачи движения по границе цветов. 

def solve_color_task(): 

    calibrate_color() 

    change_color_side() 

    reset_color_reg() 

    color_forever() 

 

 

# ============================================================ 

# ОДОМЕТРИЯ 

# ============================================================ 

 

# Сбросить координаты и привязать одометрию к текущим энкодерам. 



def reset_odometry(start_x=-0.0475, start_y=0.0, start_theta=0.0): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    x = start_x 

    y = start_y 

    theta = start_theta 

    last_enc_left = encLeft() 

    last_enc_right = encRight() 

 

 

# Обновить x, y, theta по текущим значениям энкодеров. 

def update_odometry(): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    now_left = encLeft() 

    now_right = encRight() 

 

    delta_left = now_left - last_enc_left 

    delta_right = now_right - last_enc_right 

 

    dist_left = math.pi * WHEEL_DIAMETER * delta_left / TICKS_PER_REV 

    dist_right = math.pi * WHEEL_DIAMETER * delta_right / TICKS_PER_REV 

 

    delta_s = (dist_left + dist_right) / 2.0 

    delta_theta = (dist_right - dist_left) / WHEEL_BASE 

 

    if abs(delta_theta) < 0.000001: 

        dx = delta_s * math.cos(theta) 

        dy = delta_s * math.sin(theta) 

    else: 

        avg_theta = theta + delta_theta / 2.0 

        dx = delta_s * math.cos(avg_theta) 



        dy = delta_s * math.sin(avg_theta) 

 

    x += dx 

    y += dy 

    theta += delta_theta 

    theta = math.atan2(math.sin(theta), math.cos(theta)) 

 

    last_enc_left = now_left 

    last_enc_right = now_right 

 

    return x, y, theta 

 

 

# Вернуть текущий радиус от стартовой точки. 

def odo_radius(): 

    return math.sqrt(x * x + y * y) 

 

 

# Ехать по границе цветов и одновременно обновлять одометрию. 

def pdColorOdo(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    pdColor(speed, kP, kD) 

    update_odometry() 

 

 

# Проехать по границе цветов с контролем пройденного пути по координатам. 

def color_odo_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_x = x 

    start_y = y 

 

    while math.sqrt((x - start_x) ** 2 + (y - start_y) ** 2) < dist: 

        pdColorOdo(speed, kP, kD) 

        script.wait(10) 



 

    stop() 

 

 

# Ехать по границе цветов, пока радиус не достигнет нужного значения. 

def color_odo_until_radius(radius, speed=COLOR_SPEED, kP=0.9, kD=0.0, inside=True): 

    if inside: 

        while odo_radius() < radius: 

            pdColorOdo(speed, kP, kD) 

            script.wait(10) 

    else: 

        while odo_radius() > radius: 

            pdColorOdo(speed, kP, kD) 

            script.wait(10) 

 

    stop() 

 

 

# ============================================================ 

# ЛАБИРИНТ 

# ============================================================ 

 

# Проверить наличие прохода справа по ИК-датчику. 

def wall_right(): 

    return rightIK() > 70 

 

 

# Проверить наличие прохода спереди. 

# Если отдельного фронтального ИК нет, используем передний дальномер. 

def wall_front(): 

    return distF() > MAZE_FRONT_THRESHOLD 

 



 

# Повернуть в лабиринте направо. 

def maze_turn_right(): 

    mRight(-40) 

    mLeft(40) 

    script.wait(700) 

    stop() 

 

 

# Повернуть в лабиринте налево. 

def maze_turn_left(): 

    mRight(40) 

    mLeft(-40) 

    script.wait(700) 

    stop() 

 

 

# Обновить координаты клетки после проезда в соседнюю клетку. 

def update_cell(): 

    global cellX, cellY, cellOrient 

 

    if cellOrient == 0: 

        cellX += 1 

    elif cellOrient == 1: 

        cellY += 1 

    elif cellOrient == 2: 

        cellX -= 1 

    elif cellOrient == 3: 

        cellY -= 1 

 

 

# Доехать по линии до следующей клетки лабиринта. 



def maze_go_to_next_cell(): 

    while leftLine() + rightLine() < 60: 

        pdReg() 

        script.wait(10) 

 

    line_dist(0.145) 

    update_cell() 

 

 

# Решение задачи лабиринта по правилу правой руки. 

#def solve_maze(): 

#    global cellX, cellY 

# 

#    while not (cellX == 5 and cellY == 2): 

#        if wall_right(): 

#            maze_turn_right() 

#            maze_go_to_next_cell() 

#        elif wall_front(): 

#            maze_go_to_next_cell() 

#        else: 

#            maze_turn_left() 

# 

#    stop() 

 

 

# ============================================================ 

# КАМЕРА 

# БЛОК ОСТАВЛЕН БЕЗ ИЗМЕНЕНИЙ 

# ============================================================ 

 

aruco_3x3_dict = { 

    1: [0, 0, 0, 0, 0, 0, 0, 0, 1], 



    2: [0, 0, 0, 0, 0, 0, 0, 1, 0], 

    3: [0, 0, 0, 0, 0, 0, 0, 1, 1], 

    5: [0, 0, 0, 0, 0, 0, 1, 0, 1], 

    6: [0, 0, 0, 0, 0, 0, 1, 1, 0], 

    7: [0, 0, 0, 0, 0, 0, 1, 1, 1], 

    10: [0, 0, 0, 0, 0, 1, 0, 1, 0], 

    11: [0, 0, 0, 0, 0, 1, 0, 1, 1], 

    12: [0, 0, 0, 0, 0, 1, 1, 0, 0], 

    13: [0, 0, 0, 0, 0, 1, 1, 0, 1], 

    14: [0, 0, 0, 0, 0, 1, 1, 1, 0], 

    15: [0, 0, 0, 0, 0, 1, 1, 1, 1], 

    17: [0, 0, 0, 0, 1, 0, 0, 0, 1], 

    18: [0, 0, 0, 0, 1, 0, 0, 1, 0], 

    19: [0, 0, 0, 0, 1, 0, 0, 1, 1], 

    21: [0, 0, 0, 0, 1, 0, 1, 0, 1], 

    22: [0, 0, 0, 0, 1, 0, 1, 1, 0], 

    23: [0, 0, 0, 0, 1, 0, 1, 1, 1], 

    26: [0, 0, 0, 0, 1, 1, 0, 1, 0], 

    27: [0, 0, 0, 0, 1, 1, 0, 1, 1], 

    28: [0, 0, 0, 0, 1, 1, 1, 0, 0], 

    29: [0, 0, 0, 0, 1, 1, 1, 0, 1], 

    30: [0, 0, 0, 0, 1, 1, 1, 1, 0], 

    31: [0, 0, 0, 0, 1, 1, 1, 1, 1], 

    33: [0, 0, 0, 1, 0, 0, 0, 0, 1], 

    35: [0, 0, 0, 1, 0, 0, 0, 1, 1], 

    37: [0, 0, 0, 1, 0, 0, 1, 0, 1], 

    39: [0, 0, 0, 1, 0, 0, 1, 1, 1], 

    41: [0, 0, 0, 1, 0, 1, 0, 0, 1], 

    42: [0, 0, 0, 1, 0, 1, 0, 1, 0], 

    43: [0, 0, 0, 1, 0, 1, 0, 1, 1], 

    44: [0, 0, 0, 1, 0, 1, 1, 0, 0], 

    45: [0, 0, 0, 1, 0, 1, 1, 0, 1], 



    46: [0, 0, 0, 1, 0, 1, 1, 1, 0], 

    47: [0, 0, 0, 1, 0, 1, 1, 1, 1], 

    49: [0, 0, 0, 1, 1, 0, 0, 0, 1], 

    51: [0, 0, 0, 1, 1, 0, 0, 1, 1], 

    53: [0, 0, 0, 1, 1, 0, 1, 0, 1], 

    55: [0, 0, 0, 1, 1, 0, 1, 1, 1], 

    57: [0, 0, 0, 1, 1, 1, 0, 0, 1], 

    58: [0, 0, 0, 1, 1, 1, 0, 1, 0], 

    59: [0, 0, 0, 1, 1, 1, 0, 1, 1], 

    60: [0, 0, 0, 1, 1, 1, 1, 0, 0], 

    61: [0, 0, 0, 1, 1, 1, 1, 0, 1], 

    62: [0, 0, 0, 1, 1, 1, 1, 1, 0], 

    63: [0, 0, 0, 1, 1, 1, 1, 1, 1], 

    69: [0, 0, 1, 0, 0, 0, 1, 0, 1], 

    70: [0, 0, 1, 0, 0, 0, 1, 1, 0], 

    71: [0, 0, 1, 0, 0, 0, 1, 1, 1], 

    76: [0, 0, 1, 0, 0, 1, 1, 0, 0], 

    77: [0, 0, 1, 0, 0, 1, 1, 0, 1], 

    78: [0, 0, 1, 0, 0, 1, 1, 1, 0], 

    79: [0, 0, 1, 0, 0, 1, 1, 1, 1], 

    85: [0, 0, 1, 0, 1, 0, 1, 0, 1], 

    86: [0, 0, 1, 0, 1, 0, 1, 1, 0], 

    87: [0, 0, 1, 0, 1, 0, 1, 1, 1], 

    92: [0, 0, 1, 0, 1, 1, 1, 0, 0], 

    93: [0, 0, 1, 0, 1, 1, 1, 0, 1], 

    94: [0, 0, 1, 0, 1, 1, 1, 1, 0], 

    95: [0, 0, 1, 0, 1, 1, 1, 1, 1], 

    97: [0, 0, 1, 1, 0, 0, 0, 0, 1], 

    98: [0, 0, 1, 1, 0, 0, 0, 1, 0], 

    99: [0, 0, 1, 1, 0, 0, 0, 1, 1], 

    101: [0, 0, 1, 1, 0, 0, 1, 0, 1], 

    102: [0, 0, 1, 1, 0, 0, 1, 1, 0], 



    103: [0, 0, 1, 1, 0, 0, 1, 1, 1], 

    105: [0, 0, 1, 1, 0, 1, 0, 0, 1], 

    106: [0, 0, 1, 1, 0, 1, 0, 1, 0], 

    107: [0, 0, 1, 1, 0, 1, 0, 1, 1], 

    109: [0, 0, 1, 1, 0, 1, 1, 0, 1], 

    110: [0, 0, 1, 1, 0, 1, 1, 1, 0], 

    111: [0, 0, 1, 1, 0, 1, 1, 1, 1], 

    113: [0, 0, 1, 1, 1, 0, 0, 0, 1], 

    114: [0, 0, 1, 1, 1, 0, 0, 1, 0], 

    115: [0, 0, 1, 1, 1, 0, 0, 1, 1], 

    117: [0, 0, 1, 1, 1, 0, 1, 0, 1], 

    118: [0, 0, 1, 1, 1, 0, 1, 1, 0], 

    119: [0, 0, 1, 1, 1, 0, 1, 1, 1], 

    121: [0, 0, 1, 1, 1, 1, 0, 0, 1], 

    122: [0, 0, 1, 1, 1, 1, 0, 1, 0], 

    123: [0, 0, 1, 1, 1, 1, 0, 1, 1], 

    125: [0, 0, 1, 1, 1, 1, 1, 0, 1], 

    126: [0, 0, 1, 1, 1, 1, 1, 1, 0], 

    127: [0, 0, 1, 1, 1, 1, 1, 1, 1], 

    141: [0, 1, 0, 0, 0, 1, 1, 0, 1], 

    142: [0, 1, 0, 0, 0, 1, 1, 1, 0], 

    143: [0, 1, 0, 0, 0, 1, 1, 1, 1], 

    157: [0, 1, 0, 0, 1, 1, 1, 0, 1], 

    158: [0, 1, 0, 0, 1, 1, 1, 1, 0], 

    159: [0, 1, 0, 0, 1, 1, 1, 1, 1], 

    171: [0, 1, 0, 1, 0, 1, 0, 1, 1], 

    173: [0, 1, 0, 1, 0, 1, 1, 0, 1], 

    175: [0, 1, 0, 1, 0, 1, 1, 1, 1], 

    187: [0, 1, 0, 1, 1, 1, 0, 1, 1], 

    189: [0, 1, 0, 1, 1, 1, 1, 0, 1], 

    191: [0, 1, 0, 1, 1, 1, 1, 1, 1], 

    197: [0, 1, 1, 0, 0, 0, 1, 0, 1], 



    199: [0, 1, 1, 0, 0, 0, 1, 1, 1], 

    205: [0, 1, 1, 0, 0, 1, 1, 0, 1], 

    206: [0, 1, 1, 0, 0, 1, 1, 1, 0], 

    207: [0, 1, 1, 0, 0, 1, 1, 1, 1], 

    213: [0, 1, 1, 0, 1, 0, 1, 0, 1], 

    215: [0, 1, 1, 0, 1, 0, 1, 1, 1], 

    221: [0, 1, 1, 0, 1, 1, 1, 0, 1], 

    222: [0, 1, 1, 0, 1, 1, 1, 1, 0], 

    223: [0, 1, 1, 0, 1, 1, 1, 1, 1], 

    229: [0, 1, 1, 1, 0, 0, 1, 0, 1], 

    231: [0, 1, 1, 1, 0, 0, 1, 1, 1], 

    237: [0, 1, 1, 1, 0, 1, 1, 0, 1], 

    239: [0, 1, 1, 1, 0, 1, 1, 1, 1], 

    245: [0, 1, 1, 1, 1, 0, 1, 0, 1], 

    247: [0, 1, 1, 1, 1, 0, 1, 1, 1], 

    253: [0, 1, 1, 1, 1, 1, 1, 0, 1], 

    255: [0, 1, 1, 1, 1, 1, 1, 1, 1], 

    327: [1, 0, 1, 0, 0, 0, 1, 1, 1], 

    335: [1, 0, 1, 0, 0, 1, 1, 1, 1], 

    343: [1, 0, 1, 0, 1, 0, 1, 1, 1], 

    351: [1, 0, 1, 0, 1, 1, 1, 1, 1], 

    367: [1, 0, 1, 1, 0, 1, 1, 1, 1], 

    383: [1, 0, 1, 1, 1, 1, 1, 1, 1] 

} 

# для полного 160 120 

size_x=105-55 

size_y=156-5 

 

 

def grayScale(sPic): 

    bufPic = [] 

    #script.removeFile("output.txt") 



    for i in range(len(sPic)): 

        p = sPic[i] 

        r = (p & 0xff0000) >> 16 

        g = (p & 0xff00) >> 8 

        b = (p & 0xff) 

        p = r * 0.299 + g * 0.587 + b * 0.114 

        bufPic.append(p) 

        #script.writeToFile("output.txt", str(p)+" ") 

    #print(*bufPic) 

    return bufPic 

   

   

   

   

def read_image_from_file(filename): 

    """ 

    #Границы для изображения на 90см: x(42, 74) y(70, 102) 

    Границы для изображения 60 см: х(50, 81) у(50, 101) 

    Границы для изображения 30 см: х(20, 101) у(50, 131) 

    Считываем данные из файла формата: 

      1) номер теста (int) 

      2) width height (int int) 

      3) height строк по width чисел 0-255 

    Возвращаем 2D-массив яркостей (градаций серого) размером [height][width]. 

    """ 

    tokens=filename 

    # tokens теперь список всех чисел файла (строки разбиты по пробелам). 

    total_width=160 

    total_height=120 

    # Первое число — номер теста (например, 1): 

    index = 0 

    



     

    # Создаём матрицу под итоговые пиксели в градациях серого 

    image = [[0]*total_width for _ in range(total_height)] 

     

    # Считываем все пиксели, применяем формулу перевода в grayscale 

    #gray = 0.299*R + 0.587*G + 0.114*B 

    # Для удобства и скорости округлим в int сразу 

    for row in range(total_height): 

        for col in range(total_width): 

            # R = int(tokens[index]);   index += 1 

            # G = int(tokens[index]);   index += 1 

            # B = int(tokens[index]);   index += 1 

            # gray_value = int(0.299*R + 0.587*G + 0.114*B) 

 

            image[row][col] = int(float(tokens[index])) 

            index += 1 

 

    true_image = [[0] * (size_y) for _ in range(size_x)] 

    x = 0 

    y = 0 

    for row in range(55, 105): 

        for col in range(5, 156): 

            true_image[x][y] = image[row][col] 

            y += 1 

        x+=1 

        y=0 

    #print(image) 

     

    # закоментить если надо фул изо 

    

     

    return true_image 



     

 

def gaussian_blur_3x3(image): 

    """ 

    Применяем Гауссово размытие 3x3 к изображению (2D-матрица). 

    Используем классическую маску: 

        [1 2 1] 

        [2 4 2] 

        [1 2 1] 

    Делим на 16. 

    Для упрощения: пиксели на границах просто копируем без размытия 

    (или можно аккуратно обрабатывать края). 

    Возвращаем новую 2D-матрицу таких же размеров. 

    """ 

    height = len(image) 

    width = len(image[0]) if height > 0 else 0 

     

    # Гауссова маска 3x3 

    kernel = [ 

        [1, 2, 1], 

        [2, 4, 2], 

        [1, 2, 1] 

    ] 

    kernel_sum = 16 

     

     

    for i in range(size_x): 

      for j in range(size_y): 

        image[i][j] = 0xffffff if image[i][j] > 100 else 0 

    return image  

 

def clear(bw_image): 



    global size_x, size_y 

    i = 0 

    j = 0 

    while True: 

        if sum(bw_image[i][j:]) > size_y * 0.3: 

 

            for k in range(size_y): 

                bw_image[i][k] = 1 

        else: 

            break 

        i += 1 

    i = size_x-1 

    j = 0 

    while True: 

        if sum(bw_image[i][j:]) > size_y * 0.3: 

 

            for k in range(size_y): 

                bw_image[i][k] = 1 

        else: 

            break 

        i -= 1 

    i = 0 

    j = 0 

    print("=") 

     

     

    return bw_image 

 

def to_black_and_white(image, threshold=125): 

    """ 

    Бинаризация изображения (2D-матрица) с порогом threshold. 

    Значения < threshold -> 0 (чёрный), иначе -> 1 (белый). 



    """ 

    height = len(image) 

    width = len(image[0]) if height > 0 else 0 

     

    bw_image = [[0]*width for _ in range(height)] 

     

    for row in range(height): 

        for col in range(width): 

            if image[row][col] < threshold: 

                bw_image[row][col] = 0 

            else: 

                bw_image[row][col] = 1 

    #bw_image=clear(bw_image)             

    return bw_image 

 

 

def find_top_left_corner(bw_image): 

    """ 

    Ищем угол рамки, видимый при движении по диагоналям из (0,0). 

    bw_image: 2D-массив, где 0 = чёрный, 255 = белый. 

    Возвращает (row, col). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    # Максимальное возможное значение "суммы индексов" = (height-1) + (width-1) 

    max_d = (height - 1) + (width - 1) 

     

    # Перебираем "слои" (d = i + j) 

    for d in range(max_d + 1): 

        # Для каждого d перебираем i от 0 до d 

        for i in range(d + 1): 



            j = d - i 

            # Проверяем, не вышли ли за границы 

            if i < height and j < width: 

                if bw_image[i][j] == 0: 

                    return (j, i) # (x, y) 

    # Если ничего не нашли (что маловероятно при условии, что угол существует), 

    # вернём None или бросим исключение 

    return None 

 

def find_top_right_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (0, width-1) вглубь. 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            # Вместо j = d - i, теперь нужно отнимать от правого края 

            j = (width - 1) - (d - i) 

            if i < height and 0 <= j < width: 

                if bw_image[i][j] == 0: 

                    return (j, i) # (x, y) 

    return None 

 

def find_bottom_left_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (height-1, 0). 

    """ 

    height = len(bw_image) 



    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            # i идёт от 0 вверх, но нам нужен row = (height-1) - i (снизу вверх) 

            row = (height - 1) - i 

            col = d - i 

            if row >= 0 and col < width and row < height: 

                if bw_image[row][col] == 0: 

                    return (col, row) # (x, y) 

    return None 

 

def find_bottom_right_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (height-1, width-1). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            row = (height - 1) - i 

            col = (width - 1) - (d - i) 

            if row >= 0 and col >= 0 and row < height and col < width: 

                if bw_image[row][col] == 0: 

                    return (col, row) # (x, y) 

    return None 

 



def find_corners_diagonal(bw_image): 

    """ 

    Находим все 4 угла рамки, используя диагональные проходы 

    из каждого угла изображения. 

    Возвращает список [(r_tl, c_tl), (r_tr, c_tr), (r_bl, c_bl), (r_br, c_br)]. 

    """ 

    c_tl = find_top_left_corner(bw_image) 

    c_tr = find_top_right_corner(bw_image) 

    c_bl = find_bottom_left_corner(bw_image) 

    c_br = find_bottom_right_corner(bw_image) 

     

    return [c_tl, c_tr, c_bl, c_br] 

 

 

def get_sub_cell_centers(corners): 

    """ 

    corners: список из 4 точек (x, y) в порядке: 

      0) верхний левый (TL) 

      1) верхний правый (TR) 

      2) нижний левый (BL) 

      3) нижний правый (BR) 

    Возвращаем список из 25 точек (x, y) — центров ячеек. 

    """ 

    # Распакуем углы для удобства чтения 

    (xtl, ytl) = corners[0]  # Top-Left 

    (xtr, ytr) = corners[1]  # Top-Right 

    (xbl, ybl) = corners[2]  # Bottom-Left 

    (xbr, ybr) = corners[3]  # Bottom-Right 

     

    centers = [] 

    # Проходим по i=0..4 (строки), j=0..4 (столбцы) 

    for i in range(5): 



        for j in range(5): 

            # r и c — доля от 0 до 1 

            r = (i + 0.5) / 5.0 

            c = (j + 0.5) / 5.0 

             

            # Линейная интерполяция по верхней границе: top = TL*(1-c) + TR*c 

            top_x = xtl*(1 - c) + xtr*c 

            top_y = ytl*(1 - c) + ytr*c 

             

            # Линейная интерполяция по нижней границе: bottom = BL*(1-c) + BR*c 

            bot_x = xbl*(1 - c) + xbr*c 

            bot_y = ybl*(1 - c) + ybr*c 

             

            # Теперь интерполяция по вертикали между top и bottom 

            center_x =int (top_x*(1 - r) + bot_x*r) 

            center_y = int ( top_y*(1 - r) + bot_y*r) 

             

            centers.append((center_x, center_y)) 

     

    return centers 

 

 

def get_3x3_matrix(image, centers_5x5): 

    """ 

    Из 5×5 центров берём внутренние 3×3. 

    Возвращаем матрицу (список из 3 списков, по 3 элемента) с битами 0 или 1. 

     

    image[row][col] — яркость (0..255). 

    centers_5x5[k] = (x, y)  (учтите, что x=col, y=row). 

    """ 

    mat_3x3 = [] 

    for i in range(1, 4):  # строки 1..3 



        row_bits = [] 

        for j in range(1, 4):  # столбцы 1..3 

            (x, y) = centers_5x5[i*5 + j] 

            # Берем координаты 

            pix_val = image[y][x] 

            bit = pix_val 

            row_bits.append(bit) 

        mat_3x3.append(row_bits) 

    return mat_3x3 

 

def rotate_3x3_90(mat): 

    """ 

    Поворачивает матрицу mat (3×3) на 90 градусов по часовой стрелке. 

    Возвращает новую 3×3 матрицу. 

    """ 

    n = 3 

    rotated = [[0]*n for _ in range(n)] 

    for r in range(n): 

        for c in range(n): 

            rotated[r][c] = mat[n-1-c][r] 

    return rotated 

 

def flatten_3x3(mat): 

    """ 

    Превращаем 3×3 матрицу в список из 9 элементов (построчно). 

    """ 

    # mat[r][c], r=0..2, c=0..2 

    arr = [] 

    for r in range(3): 

        for c in range(3): 

            arr.append(mat[r][c]) 

    return arr 



 

def decode_aruco_3x3(mat_3x3, aruco_dict): 

    """ 

    Проверяем 4 поворота (0,90,180,270). 

    mat_3x3: матрица 3×3 с битами 0/1. 

    aruco_dict: словарь {key_id: [9 бит], ...}. 

    Возвращаем key_id, если нашли совпадение, иначе None. 

    """ 

    # 0° (без поворота) 

    mat0 = mat_3x3 

    arr0 = flatten_3x3(mat0) 

     

    # 90° 

    mat90 = rotate_3x3_90(mat0) 

    arr90 = flatten_3x3(mat90) 

     

    # 180° 

    mat180 = rotate_3x3_90(mat90) 

    arr180 = flatten_3x3(mat180) 

     

    # 270° 

    mat270 = rotate_3x3_90(mat180) 

    arr270 = flatten_3x3(mat270) 

     

    # Сформируем список всех вариантов 

    candidates = [arr0, arr90, arr180, arr270] 

    #print(candidates) 

     

    # Для каждого кандидата проверяем, есть ли в словаре 

    for candidate in candidates: 

        for key_id, pattern in aruco_dict.items(): 

            if candidate == pattern: 



                return key_id  # нашли совпадение 

     

    # Если ничего не подошло 

    return None 

 

 

def plot_3x3_on_axis(ax, mat_3x3, title=''): 

    """ 

    Рисуем 3×3 матрицу бит (0 или 1) на заданной оси ax. 

    """ 

    # Координаты «углов» клеток: 0..3 по каждой оси (чтобы было 3 клетки) 

    X = [0, 1, 2, 3] 

    Y = [0, 1, 2, 3] 

     

    # Переводим мат_3x3 (0/1) в float для pcolormesh 

    color_data = [] 

    for row in mat_3x3: 

        color_data.append([float(v) for v in row]) 

     

    # Рисуем сетку клеток 

    c = ax.pcolormesh(X, Y, color_data, cmap='gray', vmin=0, vmax=1, 

                      edgecolors='black', linewidth=1) 

     

    # Добавим текст в центр каждой клетки 

    for i in range(3): 

        for j in range(3): 

            val = mat_3x3[i][j] 

            ax.text(j+0.5, i+0.5, str(val), 

                    ha='center', va='center', 

                    color='red', fontsize=14) 

     

    # Инвертируем ось Y, чтобы i=0 была сверху 



    ax.invert_yaxis() 

    # Клетки квадратные 

    ax.set_aspect('equal') 

     

    # Уберём подписи на осях 

    ax.set_xticks([]) 

    ax.set_yticks([]) 

     

    ax.set_title(title) 

 

def parse_xy_values(bits_9): 

    """ 

    Из списка 9 бит (bits_9) берём: 

      - первые 4 бита (индексы 0..3) -> X1, Y1 (каждый по 2 бита) 

      - следующие 4 бита (индексы 4..7) -> X2, Y2 

    Возвращаем (X1, Y1, X2, Y2). 

    """ 

    X1 = (bits_9[8] << 1) + bits_9[7]  # биты [0..1] 

    Y1 = (bits_9[6] << 1) + bits_9[5]  # биты [2..3] 

    X2 = (bits_9[4] << 1) + bits_9[3]  # биты [4..5] 

    Y2 = (bits_9[2] << 1) + bits_9[1]  # биты [6..7] 

    return (X1, Y1, X2, Y2) 

 

def camera(): 

    # 1. Считываем изображение из файла и переводим в градации серого 

    filename = getPhoto() 

    img_gray=grayScale(filename) 

    image = read_image_from_file(img_gray) 

     

    # 2. Отобразим исходное (серое) изображение для проверки 

    #show_image(image_gray, title='Исходное изображение (grayscale)',value_max=255) 

     



    # 3. Применим Гауссово размытие 3x3 

    blurred = gaussian_blur_3x3(image) 

    #show_image(blurred, title='После Гауссова размытия 3x3', value_max=255) 

     

    # 4. Применим бинаризацию с порогом 125 

    bw_image = to_black_and_white(blurred, threshold=125) 

    #show_image(bw_image, title='Итоговое чёрно-белое изображение (threshold=125)', 

value_max=1) 

 

    # 5. Ищем углы 

    corners = find_corners_diagonal(bw_image) 

     

    # 6. Отображаем результат поиска углов 

    #show_corners(bw_image, corners,1) 

    #print (corners) 

 

    # 7. Получаем список центров 25 ячеек 

    centers_5x5 = get_sub_cell_centers(corners) 

    #print(centers_5x5) 

 

    # 8. Отображаем центры ячеек 

    #show_cell_centers(bw_image, centers_5x5,1) 

     

    # 9. Получаем 3×3 матрицу (биты) 

    mat_3x3 = get_3x3_matrix(bw_image, centers_5x5) 

    #print(mat_3x3) 

    #show_image(mat_3x3, title='Матрица Артаг 3*3', value_max=1) 

    #show_mat_3x3_as_grid(mat_3x3) 

    #show_all_rotations(mat_3x3) 

 

    # 10. Проверяем по словарю 

    found_key = decode_aruco_3x3(mat_3x3, aruco_3x3_dict) 

    bits_9=aruco_3x3_dict[found_key] 



    X1, Y1, X2, Y2=parse_xy_values(bits_9) 

 

    if found_key is not None: 

        brick.display().clear() 

        brick.display().addLabel(X1, 10, 10) 

        brick.display().addLabel(Y1, 30, 10) 

        brick.display().addLabel(X2, 50, 10) 

        brick.display().addLabel(Y2, 70, 10) 

        brick.display().redraw() 

        script.wait(2000) 

        print("Найден ключ в словаре:", found_key) 

    else: 

        print("1, 1") 

    return X1, Y1, X2, Y2 

#====================================================================================

============================================= 

 

def center_color(img, window): 

    x = len(img) // 2 

    y = len(img[0]) // 2 

    zone = [i[y - window // 2: y + window // 2] for i in img[x - window // 2: x + window // 2]] 

    count = 0 

    red = 0 

    green = 0 

    blue = 0 

    for i in range(len(zone)): 

        for j in range(len(zone[i])): 

            pixel = zone[i][j] 

            red += (pixel & 0xff0000) >> 16 

            green += (pixel & 0xff00) >> 8 

            blue += (pixel & 0xff) 

            #print(pixel) 

            count += 1 



    #print(red, green, blue) 

    return (red // count , green // count, blue // count) 

   

 

def get_color(): 

    photo = getPhoto() 

    #print(len(photo)) 

    array = read_image_from_file(photo) 

    color = center_color(array, 10) 

    print(color, end = "  ") 

    if color[0] > color[1] and color[0] > color[2] and color[1] < 100: 

        return 0 

    elif color[1] > color[0] and color[1] > color[2]: 

        return 2 

    elif color[2] > color[0] and color[2] > color[1]: 

        return 3 

    else: 

        return 1 

 

 

 

 

# ============================================================ 

# ТОЧКА ВХОДА 

# ============================================================ 

 

def main(): 

    # line_cross(4) 

    # solve_wall_task() 

    # solve_color_task() 

    # solve_color_odo_task() 

    # solve_maze() 



    """while True: 

      pdReg() 

       

      # print("left: "+str(_rawLeft())+" right: "+str(_rawRight())) 

      print("left: "+str(senLeft())+" right: "+str(senRight()))""" 

       

    brick.motor("S1").setPower(-90) 

    script.wait(2000) 

    brick.motor("S1").brake() 

    script.wait(1000) 

    brick.motor("S2").setPower(-40) 

    script.wait(1000) 

    brick.motor("S2").brake()   

    line_cross(1) 

     

    brick.motor("S1").setPower(80) 

    script.wait(2000) 

    brick.motor("S1").brake() 

    script.wait(1000) 

    brick.motor("S2").setPower(90) 

    script.wait(1000) 

    brick.motor("S2").brake()  

     

    turn_deg() 

     

    drive_enc(180,40,0,0,1) 

     

    turn_deg("2w",-15) 

    turn_deg("2w",15) 

     

    drive_enc(180,-40,0,0,1) 

    stop() 



    brick.stop() 

 

 

if __name__ == '__main__': 

    main() 

 

Козлов Тимофей 

import sys 

import time 

import random 

import math 

 

class Program(): 

  __interpretation_started_timestamp__ = time.time() * 1000 

 

  pi = 3.141592653589793 

  diam = 0.0070 

  L=0.0182/2 

 

  min1 = 0 

  max1 = 85 

  min2 = 0 

  max2 = 94 

     

  errOld = 0 

  s1 = 0 

  s2 = 0 

   

  y = [0, 0, 0, 0] 

  x = [0, 0, 0, 0] 

  def turnDeg(self, speed, deg): 

      x=(self.L*deg)//(self.Diam/2) 



      brick.encoder(E3).reset() 

      brick.encoder(E4).reset() 

      while brick.encoder(E3).read()<x: 

          brick.motor(M3).setPower(speed) 

          brick.motor(M4).setPower(-1*speed) 

      brick.motor("M3").powerOff() 

      brick.motor("M4").powerOff() 

 

  def getNormA6(self): 

    return (brick.sensor("A6").read() - self.min1) / (self.max1 - self.min1) * 100 

  def getNormA4(self): 

    return (brick.sensor("A4").read() - self.min2) / (self.max2 - self.min2) * 100 

 

  def PD(self, speed): 

      self.s1 = self.getNormA6() 

      self.s2 = self.getNormA4() 

      self.err = self.s1 - self.s2 

      self.up = self.err * 0.3 + (self.err - self.errOld) * 0.35 

      self.errOld = self.err 

      brick.motor("M3").setPower(45+self.up) 

      brick.motor("M4").setPower(45-self.up) 

      script.wait(10) 

       

  def PD2(self, speed): 

      self.s1 = self.getNormA6() 

      self.s2 = self.getNormA4() 

      self.err = self.s1 - self.s2 

      self.up = self.err * 0.25 + (self.err - self.errOld) * 0.3 

      self.errOld = self.err 

      brick.motor("M3").setPower(45+self.up) 

      brick.motor("M4").setPower(45-self.up) 

      script.wait(10) 



  def distance_PD(self, speed, dist): 

    self.s1 = brick.sensor("A1").read() 

    self.err = self.s1 - dist 

    self.up = self.err * 0.25 + (self.err - self.errOld) * 0.3 

    self.errOld = self.err 

    brick.motor("M3").setPower(45+self.up) 

    brick.motor("M4").setPower(45-self.up) 

    script.wait(10) 

     

  def distance_PD_back(self, speed, dist): 

    self.s1 = brick.sensor("A1").read() 

    self.err = self.s1 - dist 

    self.up = self.err * 0.4 + (self.err - self.errOld) * 0.7 

    self.errOld = self.err 

    brick.motor("M3").setPower(-45-self.up) 

    brick.motor("M4").setPower(-45+self.up) 

    script.wait(10) 

 

  def resetEnc(self): 

      brick.encoder("E1").reset() 

      brick.encoder("E2").reset() 

      brick.encoder("E3").reset() 

      brick.encoder("E4").reset() 

 

  def getEncoder(self, port): 

      return brick.encoder("E" + str(port)).read() 

 

  def turnGyro(self, rotAngle, dir,sen=1): 

      gyro=Gyroscope() 

      d=self.diam 

      self.resetEnc() 

      V = 100  



      #  32.75 - 90 градусов 

      #  35.5 - 180 градусов 

      #  36.25 - 270 градусов 

      #  37.5 - 360 градусов 

      if rotAngle == 90: 

          en = rotAngle*34.2/d 

      elif rotAngle == 180: 

          en = rotAngle*36.25/d 

      elif rotAngle == 270: 

          en = rotAngle*36.75/d 

      elif rotAngle == 360: 

          en = rotAngle*37.25/d 

      direction = gyro.readRaw() 

      beta = direction + rotAngle   

      eps = 2 

      print(direction, rotAngle, beta, abs(beta - direction), abs(beta - direction) < eps) 

      kp = 3.5 

 

      while True: 

          err = beta - direction 

          u = kp * err 

          if dir == 1: 

              brick.motor("M3").setPower(-V) 

              brick.motor("M4").setPower(V) 

          else: 

              brick.motor("M3").setPower(V) 

              brick.motor("M4").setPower(-V) 

          direction = gyro.readRaw() 

          print(direction, err, u) 

          if abs(beta - direction) < eps: 

              stop_all(100) 

              break 



          elif (abs(self.getEncoder(3)) + abs(self.getEncoder(4))) / 2 > en and sen == 1: 

              stop_all(100) 

              break 

          script.wait(10)   

  def RotateToLine(self, dir): 

      if dir==-1: 

          brick.motor("M3").setPower(50) 

          brick.motor("M4").setPower(-50) 

          script.wait(500) 

          s6 = self.getNormA6() 

          while s6<30: 

              s6 = self.getNormA6() 

              print(s6) 

          script.wait(70) 

          brick.motor("M4").powerOff() 

          brick.motor("M3").powerOff() 

      else: 

          brick.motor("M3").setPower(-50) 

          brick.motor("M4").setPower(50) 

          script.wait(500) 

          s4 = self.getNormA4() 

          while s4<30: 

              s4 = self.getNormA4() 

              print(s4) 

          script.wait(70) 

          brick.motor("M4").powerOff() 

          brick.motor("M3").powerOff() 

 

  def line_cross(self, speed): 

      while (self.s1+self.s2)//2<65: 

          self.PD(speed) 

      self.line_encoder(40, 230) 



      brick.motor("M3").powerOff() 

      brick.motor("M4").powerOff() 

       

  def line_cross2(self, speed): 

      while (self.s1+self.s2)//2<65: 

          self.PD2(speed) 

      self.line_encoder(40, 230) 

      brick.motor("M3").powerOff() 

      brick.motor("M4").powerOff() 

 

  def line_encoder(self, speed, encoder): 

      brick.encoder(E3).reset() 

      brick.encoder(E4).reset() 

      while (brick.encoder(E3).read()+brick.encoder(E4).read())//2<=encoder: 

          self.PD(speed) 

      brick.motor("M3").powerOff() 

      brick.motor("M4").powerOff() 

       

  def dist_encoder(self, speed, encoder, dist): 

    brick.encoder(E3).reset() 

    brick.encoder(E4).reset() 

    while (brick.encoder(E3).read()+brick.encoder(E4).read())//2<=encoder: 

        self.distance_PD(speed, dist) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

 

  def ride_deg(self, speed, encoder): 

    brick.encoder(E4).reset() 

    self.additional = -10 if speed > 0 else 10 

    while abs(brick.encoder(E4).read())<=encoder: 

      brick.motor("M3").setPower(speed + self.additional) 

      brick.motor("M4").setPower(speed) 



    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

 

  def rotLeftSimple(self): 

    brick.encoder(E3).reset() 

    brick.encoder(E4).reset() 

    while (brick.encoder(E3).read() < 250): 

      brick.motor("M3").setPower(50) 

      brick.motor("M4").setPower(-50) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

  def rotRightSimple(self): 

    brick.encoder(E3).reset() 

    brick.encoder(E4).reset() 

    while (brick.encoder(E4).read() < 250): 

      brick.motor("M3").setPower(-50) 

      brick.motor("M4").setPower(50) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

         

  def look_zapad_and_do(self, i): 

    self.line_encoder(50, 150) 

#    self.ride_deg(40, 290) 

    script.wait(500) 

    self.s1 = brick.sensor("A1").read() 

    brick.encoder(E3).reset() 

    self.additional = -7 

    while (self.s1 < 50 and brick.encoder(E3).read() < 400): 

      self.s1 = brick.sensor("A1").read() 

      brick.motor("M3").setPower(45 + self.additional) 

      brick.motor("M4").setPower(45) 

    brick.motor("M3").powerOff() 



    brick.motor("M4").powerOff() 

    if (self.s1 > 50): 

      self.y[i] = 1 

      self.rotRightSimple() 

      self.ride_deg(70, 500) 

       

      if i == 2: 

        brick.encoder(E3).reset() 

        while abs(brick.encoder(E3).read())<=200: 

          brick.motor("M3").setPower(60) 

        brick.motor("M3").powerOff() 

        brick.motor("M4").powerOff() 

      elif i == 0: 

        brick.encoder(E4).reset() 

        while abs(brick.encoder(E4).read())<=200: 

          brick.motor("M4").setPower(60) 

        brick.motor("M3").powerOff() 

        brick.motor("M4").powerOff() 

       

      self.ride_deg(70, 800) 

      self.ride_deg(-70, 800) 

       

      if i == 2: 

        brick.encoder(E3).reset() 

        while abs(brick.encoder(E3).read())<=200: 

          brick.motor("M3").setPower(-60) 

        brick.motor("M3").powerOff() 

        brick.motor("M4").powerOff() 

      elif i == 0: 

        brick.encoder(E4).reset() 

        while abs(brick.encoder(E4).read())<= 200: 

          brick.motor("M4").setPower(-60) 



        brick.motor("M3").powerOff() 

        brick.motor("M4").powerOff() 

       

      """self.ride_deg(70, 800) 

      self.ride_deg(-70, 800)""" 

      self.ride_deg(-70, 500) 

      self.RotateToLine(-1) 

     

  def Zahvat1(self): 

    brick.motor("S2").setPower(-45) 

    script.wait(500) 

    brick.motor("S1").setPower(90) 

    script.wait(900) 

  def Zahvat2 (self): 

    brick.motor("S2").setPower(90) 

    script.wait(500) 

    brick.motor("S1").setPower(-90) 

    script.wait(900) 

     

  def Zahvat3 (self): 

    brick.motor("S1").setPower(90) 

    script.wait(900) 

    brick.motor("S2").setPower(-90) 

    script.wait(500) 

     

     

  def execMain(self): 

     

     

    brick.encoder(E3).reset() 

    brick.encoder(E4).reset() 

    while (brick.sensor("D1").read() > 15): 



      self.distance_PD(50, 80) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.enc = brick.encoder(E3).read() 

#    brick.display().addLabel(f"{self.enc}", 20, 120, 50) 

#    brick.display().redraw() 

     

    if (self.enc < 1800): 

      self.x[2] = 1 

    elif (self.enc > 1800 and self.enc < 1800+500): 

      self.x[1] = 1 

    else: 

      self.x[0] = 1 

    self.ride_deg(-60, 180) 

    self.Zahvat1() 

    self.ride_deg(60, 180) 

    self.Zahvat2() 

     

    while (brick.sensor("D1").read() > 15 and (self.getNormA6() + self.getNormA4() < 100)): 

      self.distance_PD(50, 80) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.enc = brick.encoder(E3).read() 

     

    if (self.getNormA6() + self.getNormA4() >= 100 ): 

      self.x[3] = 1 

    elif (self.enc < 1800): 

      self.x[2] = 1 

    elif (self.enc > 1800 and self.enc < 1800+500): 

      self.x[1] = 1 



    elif  (self.enc > 1800+500 and self.enc < 1800+500+700): 

      self.x[0] = 1 

    else: 

      self.x[3] = 1 

     

    self.ride_deg(-60, 75) 

    while (self.getNormA6() + self.getNormA4() < 100): 

      self.distance_PD(50, 80) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.enc = brick.encoder(E3).read() 

     

    brick.display().addLabel(f"X:{self.x[0]}{self.x[1]}{self.x[2]}{self.x[3]}", 20, 60, 50) 

    brick.display().redraw() 

    script.wait(7000) 

     

     

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=200: 

      brick.motor("M4").setPower(-60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    brick.encoder(E3).reset() 

    while abs(brick.encoder(E3).read())<=200: 

      brick.motor("M3").setPower(-60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

     

    self.ride_deg(-90, self.enc + 500) 



     

    self.ride_deg(70, 200) 

     

    brick.encoder(E3).reset() 

    while abs(brick.encoder(E3).read())<=300: 

      brick.motor("M3").setPower(80) 

      brick.motor("M4").setPower(-80) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

     

     

    

     

    self.RotateToLine(-1) 

#     

#    while True: 

##      print(brick.sensor("D1").read()) 

#      script.wait(50) 

#  

 

    self.line_cross(50) 

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=700: 

      brick.motor("M4").setPower(60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

    self.ride_deg(60, 600) 

     

    self.ride_deg(-60, 600) 

#    brick.encoder(E4).reset() 

#    while abs(brick.encoder(E4).read())<=300: 



#      brick.motor("M4").setPower(-60) 

#    brick.motor("M3").powerOff() 

#    brick.motor("M4").powerOff() 

    

    

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=200: 

      brick.motor("M4").setPower(60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

    self.ride_deg(60, 550) 

    self.Zahvat3() 

     

    self.ride_deg(-60, 550) 

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=700+200: 

      brick.motor("M4").setPower(-60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.Zahvat2() 

     

    self.line_cross(50) 

     

     

    self.RotateToLine(1) 

     

    self.line_cross2(50) 

    self.look_zapad_and_do(2) 

    self.line_cross2(50) 

    self.look_zapad_and_do(1) 

    self.line_cross2(50) 



    self.look_zapad_and_do(0) 

    self.line_cross2(50) 

    self.line_cross2(50) 

     

    self.yes_flags = 0 

    for self.i in self.y: 

      if self.i == 1: self.yes_flags += 1 

    if self.yes_flags < 2: 

      self.y[3] = 1 

     

    brick.display().addLabel(f"Y:{self.y[0]}{self.y[1]}{self.y[2]}{self.y[3]}", 20, 20, 50) 

    brick.display().redraw() 

    script.wait(7000) 

     

#    self.RotateToLine(1) 

#    self.line_cross(50) 

#    self.RotateToLine(1) 

#    self.line_cross(50) 

#    self.RotateToLine(-1) 

#    self.line_cross(50) 

#    self.RotateToLine(-1) 

#    self.line_cross(50) 

#    self.RotateToLine(1) 

#    self.line_cross(50) 

     

#    self.dist_encoder(50, 500, 50) 

     

    brick.stop() 

    return 

 

def main(): 

  program = Program() 



  program.execMain() 

 

if __name__ == '__main__': 

  main() 

import sys 

import time 

import random 

import math 

 

class Program(): 

  __interpretation_started_timestamp__ = time.time() * 1000 

 

  pi = 3.141592653589793 

  diam = 0.0070 

  L=0.0182/2 

 

  min1 = 0 

  max1 = 89 

  min2 = 0 

  max2 = 99 

     

  errOld = 0 

  s1 = 0 

  s2 = 0 

   

  EAST = [0, 0, 0, 0, 0, 0] 

  WEST = [0, 0, 0, 0, 0, 0] 

  SOUTHEAST = [1, 1, 1, 1, 0] 

  SOUTHWEST = [1, 1, 0, 1, 13] 

   

  def turnDeg(self, speed, deg): 

      x=(self.L*deg)//(self.Diam/2) 



      brick.encoder(E3).reset() 

      brick.encoder(E4).reset() 

      while brick.encoder(E3).read()<x: 

          brick.motor(M3).setPower(speed) 

          brick.motor(M4).setPower(-1*speed) 

      brick.motor("M3").powerOff() 

      brick.motor("M4").powerOff() 

 

  def getNormA6(self): 

    return (brick.sensor("A6").read() - self.min1) / (self.max1 - self.min1) * 100 

  def getNormA4(self): 

    return (brick.sensor("A4").read() - self.min2) / (self.max2 - self.min2) * 100 

 

  def PD(self, speed): 

      self.s1 = self.getNormA6() 

      self.s2 = self.getNormA4() 

      self.err = self.s1 - self.s2 

      self.up = self.err * 0.2754 + (self.err - self.errOld) * 0.3 

      self.errOld = self.err 

      brick.motor("M3").setPower(45+self.up) 

      brick.motor("M4").setPower(45-self.up) 

      script.wait(10) 

       

  def PD2(self, speed): 

      self.s1 = self.getNormA6() 

      self.s2 = self.getNormA4() 

      self.err = self.s1 - self.s2 

      self.up = self.err * 0.26 + (self.err - self.errOld) * 0.25 

      self.errOld = self.err 

      brick.motor("M3").setPower(37+self.up) 

      brick.motor("M4").setPower(37-self.up) 

      script.wait(10) 



  def distance_PD(self, speed, dist): 

    self.s1 = brick.sensor("A1").read() 

    self.err = self.s1 - dist 

    self.up = self.err * 0.25 + (self.err - self.errOld) * 0.3 

    self.errOld = self.err 

    brick.motor("M3").setPower(45+self.up) 

    brick.motor("M4").setPower(45-self.up) 

    script.wait(10) 

     

  def distance_PD_back(self, speed, dist): 

    self.s1 = brick.sensor("A1").read() 

    self.err = self.s1 - dist 

    self.up = self.err * 0.4 + (self.err - self.errOld) * 0.7 

    self.errOld = self.err 

    brick.motor("M3").setPower(-45-self.up) 

    brick.motor("M4").setPower(-45+self.up) 

    script.wait(10) 

 

  def resetEnc(self): 

      brick.encoder("E1").reset() 

      brick.encoder("E2").reset() 

      brick.encoder("E3").reset() 

      brick.encoder("E4").reset() 

 

  def getEncoder(self, port): 

      return brick.encoder("E" + str(port)).read() 

 

  def turnGyro(self, rotAngle, dir,sen=1): 

      gyro=Gyroscope() 

      d=self.diam 

      self.resetEnc() 

      V = 100  



      #  32.75 - 90 градусов 

      #  35.5 - 180 градусов 

      #  36.25 - 270 градусов 

      #  37.5 - 360 градусов 

      if rotAngle == 90: 

          en = rotAngle*34.2/d 

      elif rotAngle == 180: 

          en = rotAngle*36.25/d 

      elif rotAngle == 270: 

          en = rotAngle*36.75/d 

      elif rotAngle == 360: 

          en = rotAngle*37.25/d 

      direction = gyro.readRaw() 

      beta = direction + rotAngle   

      eps = 2 

      print(direction, rotAngle, beta, abs(beta - direction), abs(beta - direction) < eps) 

      kp = 3.5 

 

      while True: 

          err = beta - direction 

          u = kp * err 

          if dir == 1: 

              brick.motor("M3").setPower(-V) 

              brick.motor("M4").setPower(V) 

          else: 

              brick.motor("M3").setPower(V) 

              brick.motor("M4").setPower(-V) 

          direction = gyro.readRaw() 

          print(direction, err, u) 

          if abs(beta - direction) < eps: 

              stop_all(100) 

              break 



          elif (abs(self.getEncoder(3)) + abs(self.getEncoder(4))) / 2 > en and sen == 1: 

              stop_all(100) 

              break 

          script.wait(10)   

  def RotateToLine(self, dir): 

      if dir==-1: 

          brick.motor("M3").setPower(50) 

          brick.motor("M4").setPower(-50) 

          script.wait(500) 

          s6 = self.getNormA6() 

          while s6<30: 

            brick.motor("M3").setPower(50) 

            brick.motor("M4").setPower(-50) 

            s6 = self.getNormA6() 

            print(s6) 

          script.wait(70) 

          brick.motor("M4").brake() 

          brick.motor("M3").brake() 

      else: 

          brick.motor("M3").setPower(-50) 

          brick.motor("M4").setPower(50) 

          script.wait(500) 

          s4 = self.getNormA4() 

          while s4<30: 

            brick.motor("M3").setPower(-50) 

            brick.motor("M4").setPower(50) 

            s4 = self.getNormA4() 

            print(s4) 

          script.wait(70) 

          brick.motor("M4").brake() 

          brick.motor("M3").brake() 

 



  def line_cross(self, speed): 

      self.errOld = 0 

      while (self.s1+self.s2)//2<70: 

          self.PD(speed) 

      self.line_encoder2(40, 230) 

      brick.motor("M3").brake() 

      brick.motor("M4").brake() 

   

  def line_cross_without_ride(self, speed, stop=False): 

    self.errOld = 0 

    while (self.s1+self.s2)//2<70: 

        self.PD(speed) 

    if stop: 

      brick.motor("M3").brake() 

      brick.motor("M4").brake() 

       

  def line_cross2(self, speed): 

      self.errOld = 0 

      while (self.s1+self.s2)//2<70: 

          self.PD2(speed) 

      self.line_encoder2(40, 230) 

      brick.motor("M3").powerOff() 

      brick.motor("M4").powerOff() 

 

  def line_encoder(self, speed, encoder, stop=True): 

      self.errOld = 0 

      brick.encoder(E3).reset() 

      brick.encoder(E4).reset() 

      while (brick.encoder(E3).read()+brick.encoder(E4).read())//2<=encoder: 

          self.PD(speed) 

      if stop: 

        brick.motor("M3").powerOff() 



        brick.motor("M4").powerOff() 

  def line_encoder2(self, speed, encoder, stop=True): 

      self.errOld = 0 

      brick.encoder(E3).reset() 

      brick.encoder(E4).reset() 

      while (brick.encoder(E3).read()+brick.encoder(E4).read())//2<=encoder: 

          self.PD2(speed) 

      if stop: 

        brick.motor("M3").powerOff() 

        brick.motor("M4").powerOff() 

       

  def dist_encoder(self, speed, encoder, dist): 

    brick.encoder(E3).reset() 

    brick.encoder(E4).reset() 

    while (brick.encoder(E3).read()+brick.encoder(E4).read())//2<=encoder: 

        self.distance_PD(speed, dist) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

 

  def ride_deg(self, speed, encoder): 

    brick.encoder(E4).reset() 

    self.additional = -10 if speed > 0 else 10 

    while abs(brick.encoder(E4).read())<=encoder: 

      brick.motor("M3").setPower(speed + self.additional) 

      brick.motor("M4").setPower(speed) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

 

  def rotLeftSimple(self): 

    brick.encoder(E3).reset() 

    brick.encoder(E4).reset() 

    while (brick.encoder(E3).read() < 250): 



      brick.motor("M3").setPower(50) 

      brick.motor("M4").setPower(-50) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

  def rotRightSimple(self): 

    brick.encoder(E3).reset() 

    brick.encoder(E4).reset() 

    while (brick.encoder(E4).read() < 250): 

      brick.motor("M3").setPower(-50) 

      brick.motor("M4").setPower(50) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

         

  def look_zapad_and_do(self, i): 

    self.line_encoder(50, 100) 

#    self.ride_deg(40, 290) 

    script.wait(500) 

    self.s1 = brick.sensor("A1").read() 

    brick.encoder(E3).reset() 

#    self.Zahvat1() 

#    self.Zahvat2() 

    while (self.s1 < 50 and brick.encoder(E3).read() < 400): 

      self.s1 = brick.sensor("A1").read() 

      if (self.s1 > 50): 

        self.WEST[i] = 1 

#        self.Zahvat1() 

#        self.Zahvat2() 

      self.PD2(50) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

       

  def Zahvat1(self): 



    brick.motor("S2").setPower(-45) 

    script.wait(500) 

    brick.motor("S1").setPower(90) 

    script.wait(900) 

  def Zahvat2 (self): 

    brick.motor("S2").setPower(90) 

    script.wait(500) 

    brick.motor("S1").setPower(-90) 

    script.wait(900) 

     

  def Zahvat3 (self): 

    brick.motor("S1").setPower(90) 

    script.wait(900) 

    brick.motor("S2").setPower(-90) 

    script.wait(500) 

     

     

     

  def Zahvat4 (self): 

    brick.motor("S1").setPower(-90) 

    script.wait(900) 

    brick.motor("S2").setPower(-45) 

    script.wait(500) 

     

     

     

  def BinToDec(self, bin): 

    self.answ = 0 

    for num, i in enumerate(str(bin)): 

      self.answ += (2 ** (len(str(bin)) - num - 1)) * int(i) 

    return self.answ 

     



  def rideFollow(self, speed, enc): 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

     

    errOld = 0 

    while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < enc: 

      err = brick.encoder("E3").read() - brick.encoder("E4").read() 

      up = err * 0.15 + (err-errOld)*0.3 

      brick.motor("M3").setPower(speed-up) 

      brick.motor("M4").setPower(speed+up) 

      script.wait(5) 

      err = errOld 

    brick.motor("M3").brake() 

    brick.motor("M4").brake() 

     

  def execMain(self): 

#    self.RotateToLine(-1) 

    print(self.BinToDec(1101)) 

    self.was_cube_south = False 

     

     

    

#    self.line_encoder(50, 140, False) 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

     

    errOld = 0 

    while self.getNormA4() + self.getNormA6() < 60: 

      err = brick.encoder("E3").read() - brick.encoder("E4").read() 

      up = err * 0.1 + (err-errOld)*0.3 

      brick.motor("M3").setPower(50-up) 

      brick.motor("M4").setPower(50+up) 



      script.wait(5) 

      err = errOld 

     

    self.rideFollow(60, 100) 

     

    self.SOUTHEAST[1] = 0 if self.getNormA4() > 15 else 1 

    self.SOUTHEAST[2] = 0 if self.getNormA6() > 15 else 1 

     

    self.rideFollow(60, 35) 

    self.SOUTHEAST[0] = 0 if self.getNormA4() > 15 else 1 

    self.SOUTHEAST[3] = 0 if self.getNormA6() > 15 else 1 

     

    self.SOUTHEAST[4] = 

self.BinToDec(f'{self.SOUTHEAST[0]}{self.SOUTHEAST[1]}{self.SOUTHEAST[2]}{self.SOUTHEAST[3]}') 

     

    self.rideFollow(-90, 700) 

    brick.display().addLabel(f"SOUTHEAST:{self.SOUTHEAST[4]}", 20, 80, 20) 

    brick.display().addLabel(f"SOUTHWEST:13", 20, 100, 20) 

    brick.display().redraw() 

    script.wait(12000) 

       

    self.rideFollow(60, 900) 

#    self.line_cross2(50) 

   

    self.was_cube_south = False 

    while (self.s1+self.s2)//2<80: 

        self.PD2(60) 

        if brick.sensor("A1").read() > 30: self.was_cube_south = True 

    self.line_encoder(40, 230) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

    brick.display().addLabel(f"{self.was_cube_south}", 20, 150, 20) 

    brick.display().redraw() 



       

    self.RotateToLine(-1) 

     

    self.Zahvat1() 

    self.line_cross_without_ride(50, True) 

    self.Zahvat2() 

#    self.ride_deg(-60, 250) 

    brick.motor("M3").setPower(-50) 

    brick.motor("M4").setPower(50) 

    script.wait(500) 

    self.RotateToLine(1) 

    

    

     

    self.line_encoder(50, 150) 

    self.line_cross(50) 

     

    brick.encoder(E3).reset() 

    while abs(brick.encoder(E3).read())<=180: 

      brick.motor("M3").setPower(60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.rideFollow(60, 100) 

    self.Zahvat3() 

    self.Zahvat1() 

     

    self.rideFollow(-60, 100) 

    brick.encoder(E3).reset() 

    while abs(brick.encoder(E3).read())<=180: 

      brick.motor("M3").setPower(-60) 

    brick.motor("M3").powerOff() 



    brick.motor("M4").powerOff() 

     

    self.RotateToLine(-1) 

    self.Zahvat2() 

     

    self.line_encoder2(50, 1600) 

     

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=200: 

      brick.motor("M4").setPower(60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.rideFollow(60, 500) 

    self.line_encoder(60, 150) 

    self.line_cross(60) 

     

#    self.was_cube_south = True      #DELME DELME DELME !!! 

    self.RotateToLine(1) 

     

    if self.was_cube_south: 

      self.look_zapad_and_do(0) 

      self.line_cross2(50) 

      self.look_zapad_and_do(1) 

      self.line_cross2(50) 

      self.look_zapad_and_do(2) 

      self.line_cross2(50) 

      self.look_zapad_and_do(3) 

      self.line_cross2(50) 

      self.look_zapad_and_do(4) 

      self.line_cross2(50) 

    else: 



      self.look_zapad_and_do(4) 

      self.line_cross2(50) 

      self.look_zapad_and_do(3) 

      self.line_cross2(50) 

      self.look_zapad_and_do(2) 

      self.line_cross2(50) 

      self.look_zapad_and_do(1) 

      self.line_cross2(50) 

      self.look_zapad_and_do(0) 

      self.line_cross2(50) 

     

    self.WEST[5] = 

self.BinToDec(f'{self.WEST[0]}{self.WEST[1]}{self.WEST[2]}{self.WEST[3]}{self.WEST[4]}') 

     

    brick.display().addLabel(f"WEST:{self.WEST[5]}", 20, 60, 20) 

#    

brick.display().addLabel(f"WEST:{self.WEST[0]}{self.WEST[1]}{self.WEST[2]}{self.WEST[3]}{self.WEST[4]}"

, 20, 40, 20) 

    brick.display().redraw() 

    script.wait(7000) 

     

     

    self.RotateToLine(1) 

     

    self.Zahvat1() 

    self.line_cross_without_ride(50, True) 

    self.rideFollow(50, 230) 

     

    self.Zahvat2() 

    self.RotateToLine(1) 

    self.line_encoder(50, 50) 

    self.line_cross(50) 

     



    self.line_encoder(50, 120) 

     

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=150: 

      brick.motor("M4").setPower(60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.Zahvat3() 

    self.Zahvat1() 

    self.Zahvat4() 

     

    self.rideFollow(-60, 120) 

     

    self.RotateToLine(-1) 

    self.RotateToLine(-1) 

     

    self.Zahvat1() 

    self.line_cross_without_ride(50, True) 

    self.Zahvat2() 

    self.rideFollow(50, 230) 

     

    self.RotateToLine(1) 

    self.RotateToLine(1) 

     

    self.line_encoder(50, 50) 

    self.line_cross(50) 

    self.line_encoder(50, 120) 

     

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=150: 

      brick.motor("M4").setPower(60) 



    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.Zahvat3() 

    self.Zahvat1() 

    self.Zahvat4() 

     

    self.rideFollow(-60, 120) 

     

    self.RotateToLine(-1) 

    self.RotateToLine(-1) 

     

    self.Zahvat1() 

    self.line_cross_without_ride(50, True) 

    self.Zahvat2() 

    self.rideFollow(40, 230) 

     

    self.RotateToLine(1) 

    self.RotateToLine(1) 

    self.RotateToLine(1) 

     

    self.line_encoder(50, 700) 

#    self.line_cross(50) 

    self.rideFollow(50, 120) 

#    self.line_encoder(50, 120) 

    """ 

    brick.encoder(E3).reset() 

    while abs(brick.encoder(E3).read())<=150: 

      brick.motor("M3").setPower(60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

    """ 



    self.Zahvat3() 

    self.Zahvat1() 

    self.Zahvat4() 

     

    self.rideFollow(-60, 120) 

     

    self.RotateToLine(-1) 

    self.RotateToLine(-1) 

     

     

    self.line_cross_without_ride(50, True) 

    self.rideFollow(40, 230) 

    self.RotateToLine(1) 

     

    self.line_encoder2(50, 400) 

    self.line_cross(50) 

     

    while True: script.wait(30) 

    """ 

    brick.encoder(E3).reset() 

    brick.encoder(E4).reset() 

    while (brick.sensor("D1").read() > 15): 

      self.distance_PD(50, 80) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.enc = brick.encoder(E3).read() 

#    brick.display().addLabel(f"{self.enc}", 20, 120, 50) 

#    brick.display().redraw() 

     

    if (self.enc < 1800): 

      self.x[2] = 1 



    elif (self.enc > 1800 and self.enc < 1800+500): 

      self.x[1] = 1 

    else: 

      self.x[0] = 1 

    self.ride_deg(-60, 180) 

    self.Zahvat1() 

    self.ride_deg(60, 180) 

    self.Zahvat2() 

     

    while (brick.sensor("D1").read() > 15 and (self.getNormA6() + self.getNormA4() < 100)): 

      self.distance_PD(50, 80) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.enc = brick.encoder(E3).read() 

     

    if (self.getNormA6() + self.getNormA4() >= 100 ): 

      self.x[3] = 1 

    elif (self.enc < 1800): 

      self.x[2] = 1 

    elif (self.enc > 1800 and self.enc < 1800+500): 

      self.x[1] = 1 

    elif  (self.enc > 1800+500 and self.enc < 1800+500+700): 

      self.x[0] = 1 

    else: 

      self.x[3] = 1 

     

    self.ride_deg(-60, 75) 

    while (self.getNormA6() + self.getNormA4() < 100): 

      self.distance_PD(50, 80) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 



     

    self.enc = brick.encoder(E3).read() 

     

    brick.display().addLabel(f"X:{self.x[0]}{self.x[1]}{self.x[2]}{self.x[3]}", 20, 60, 50) 

    brick.display().redraw() 

    script.wait(7000) 

     

     

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=200: 

      brick.motor("M4").setPower(-60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    brick.encoder(E3).reset() 

    while abs(brick.encoder(E3).read())<=200: 

      brick.motor("M3").setPower(-60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

     

    self.ride_deg(-90, self.enc + 500) 

     

    self.ride_deg(70, 200) 

     

    brick.encoder(E3).reset() 

    while abs(brick.encoder(E3).read())<=300: 

      brick.motor("M3").setPower(80) 

      brick.motor("M4").setPower(-80) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     



     

     

    

     

    self.RotateToLine(-1) 

#     

#    while True: 

##      print(brick.sensor("D1").read()) 

#      script.wait(50) 

#  

 

    self.line_cross(50) 

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=700: 

      brick.motor("M4").setPower(60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

    self.ride_deg(60, 600) 

     

    self.ride_deg(-60, 600) 

#    brick.encoder(E4).reset() 

#    while abs(brick.encoder(E4).read())<=300: 

#      brick.motor("M4").setPower(-60) 

#    brick.motor("M3").powerOff() 

#    brick.motor("M4").powerOff() 

    

    

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=200: 

      brick.motor("M4").setPower(60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 



    self.ride_deg(60, 550) 

    self.Zahvat3() 

     

    self.ride_deg(-60, 550) 

    brick.encoder(E4).reset() 

    while abs(brick.encoder(E4).read())<=700+200: 

      brick.motor("M4").setPower(-60) 

    brick.motor("M3").powerOff() 

    brick.motor("M4").powerOff() 

     

    self.Zahvat2() 

     

    self.line_cross(50) 

     

     

    self.RotateToLine(1) 

     

    self.line_cross2(50) 

    self.look_zapad_and_do(2) 

    self.line_cross2(50) 

    self.look_zapad_and_do(1) 

    self.line_cross2(50) 

    self.look_zapad_and_do(0) 

    self.line_cross2(50) 

    self.line_cross2(50) 

     

    self.yes_flags = 0 

    for self.i in self.y: 

      if self.i == 1: self.yes_flags += 1 

    if self.yes_flags < 2: 

      self.y[3] = 1 

     



    brick.display().addLabel(f"Y:{self.y[0]}{self.y[1]}{self.y[2]}{self.y[3]}", 20, 20, 50) 

    brick.display().redraw() 

    script.wait(7000) 

     

#    self.RotateToLine(1) 

#    self.line_cross(50) 

#    self.RotateToLine(1) 

#    self.line_cross(50) 

#    self.RotateToLine(-1) 

#    self.line_cross(50) 

#    self.RotateToLine(-1) 

#    self.line_cross(50) 

#    self.RotateToLine(1) 

#    self.line_cross(50) 

    """ 

#    self.dist_encoder(50, 500, 50) 

     

    brick.stop() 

    return 

 

def main(): 

  program = Program() 

  program.execMain() 

 

if __name__ == '__main__': 

  main() 

 

Логинов Сергей 

 

import sys 

import time 

import time as tm 



import random 

import math 

 

 

# ============================================================ 

# БАЗОВЫЕ УСТРОЙСТВА 

# ============================================================ 

 

mLeft = brick.motor("M4").setPower 

mRight = brick.motor("M3").setPower 

 

_rawLeft = brick.sensor("A5").read 

_rawRight = brick.sensor("A6").read 

_rawCenter = brick.sensor("A4").read 

 

distR = brick.sensor("D1").read 

distF = brick.sensor("D2").read 

 

leftIK = brick.sensor("A2").read 

rightIK = brick.sensor("A3").read 

 

encLeft = brick.encoder("E3").read 

encRight = brick.encoder("E4").read 

 

 

 

 

# ============================================================ 

# КОНСТАНТЫ 

# ============================================================ 

 

WHEEL_DIAMETER = 0.075 



WHEEL_BASE = 0.180 

TICKS_PER_REV = 360 

 

LINE_SPEED = 40 

TURN_SPEED = 40 

WALL_SPEED = 50 

COLOR_SPEED = 50 

 

CROSS_SHIFT = 0.08 

CROSS_THRESHOLD = 60 

LINE_THRESHOLD = 30 

CENTER_THRESHOLD = 50 

WALL_TARGET = 30 

 

HARD_STOP_POWER = 25 

HARD_STOP_TIME = 40 

MAZE_FRONT_THRESHOLD = 70 

 

# ============================================================ 

# нормализация ДАТЧИКОВ ЛИНИИ 

# ============================================================ 

 

line_left_min = 0 

line_left_max = 100 

 

line_right_min = 0 

line_right_max = 100 

 

line_center_min = 100 

line_center_max = 0 

 

# Нормализация значения датчика линии в диапазон 0..100 



def normalize_line(val, vmin, vmax): 

 

    if vmax <= vmin: 

        return 0 

 

    norm = (val - vmin) * 100 / (vmax - vmin) 

 

    if norm < 0: 

        norm = 0 

    if norm > 100: 

        norm = 100 

 

    # инверсия: 100 на белом 

    norm = 100 - norm 

 

    return norm 

 

def senLeft(): 

    return normalize_line(_rawLeft(), line_left_min, line_left_max) 

 

 

def senRight(): 

    return normalize_line(_rawRight(), line_right_min, line_right_max) 

 

 

def senCenter(): 

    return normalize_line(_rawCenter(), line_center_min, line_center_max) 

     

# Алиасы для совместимости с уже написанными функциями. 

leftLine = senLeft 

rightLine = senRight 

 



# ============================================================ 

# ПЕРЕМЕННЫЕ РЕГУЛЯТОРОВ 

# ============================================================ 

 

last_err = 0 

err_sum = 0 

 

last_err_w = 0 

err_sum_w = 0 

 

last_err_c = 0 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ КАЛИБРОВКИ ЦВЕТА 

# ============================================================ 

 

left_light = 0 

right_light = 0 

center_light = 0 

color_side = 1 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ ОДОМЕТРИИ 

# ============================================================ 

 

x = -0.0475 

y = 0.0 

theta = 0.0 

last_enc_left = 0 

last_enc_right = 0 



 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ ЛАБИРИНТА 

# ============================================================ 

 

cellX = 3 

cellY = 2 

cellOrient = 0 

 

 

# ============================================================ 

# ОБЩИЕ ВСПОМОГАТЕЛЬНЫЕ ФУНКЦИИ 

# ============================================================ 

 

# Полностью остановить оба мотора. 

def stop(): 

    mLeft(0) 

    mRight(0) 

 

 

# Сбросить оба энкодера колес. 

def reset_encoders(): 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

 

 

# Сбросить энкодер по порту. 

def reset_encoder(port): 

    brick.encoder(port).reset() 

 

 



# Сбросить ПИД-состояние регулятора движения по линии. 

def reset_reg(): 

    global last_err, err_sum 

    last_err = 0 

    err_sum = 0 

 

 

# Сбросить ПИД-состояние регулятора движения вдоль стены. 

def reset_wall_reg(): 

    global last_err_w, err_sum_w 

    last_err_w = 0 

    err_sum_w = 0 

 

 

# Сбросить состояние регулятора движения по границе цветов. 

def reset_color_reg(): 

    global last_err_c 

    last_err_c = 0 

 

 

# Подготовить моторы к движению. 

def prepare_motors(): 

    stop() 

    script.wait(30) 

 

 

# Жесткая остановка коротким реверсом. 

def hard_stop(left_prev=0, right_prev=0, brake_power=HARD_STOP_POWER, 

brake_time=HARD_STOP_TIME): 

    left_brake = 0 

    right_brake = 0 

 

    if left_prev > 5: 



        left_brake = -brake_power 

    elif left_prev < -5: 

        left_brake = brake_power 

 

    if right_prev > 5: 

        right_brake = -brake_power 

    elif right_prev < -5: 

        right_brake = brake_power 

 

    mLeft(left_brake) 

    mRight(right_brake) 

    script.wait(brake_time) 

    stop() 

    brick.motor("M4").powerOff() 

    brick.motor("M3").powerOff() 

 

 

# Остановить моторы выбранным способом: 

# 0 - не выключать, 

# 1 - жесткая остановка с реверсом, 

# 2 - обычная остановка, 

# 3 - powerOff без реверса. 

def stop_m(stop_type=1, left_prev=0, right_prev=0): 

    if stop_type == 0: 

        return 

    elif stop_type == 1: 

        hard_stop(left_prev, right_prev) 

    elif stop_type == 2: 

        stop() 

    else: 

        brick.motor("M4").powerOff() 

        brick.motor("M3").powerOff() 



 

 

# Считать средний энкодер и отдельно путь каждого колеса от старта. 

def get_enc_data(start_left, start_right): 

    enc_l = encLeft() - start_left 

    enc_r = encRight() - start_right 

    cur_enc = (abs(enc_l) + abs(enc_r)) / 2 

    return cur_enc, enc_l, enc_r 

 

 

# Проехать прямо заданное количество энкодеров без коррекции. 

def forward(v=50, encs=150, stop_type=1): 

    start_enc = encRight() 

    mLeft(v) 

    mRight(v) 

 

    while abs(encRight() - start_enc) < abs(encs): 

        script.wait(10) 

 

    stop_m(stop_type, v, v) 

 

 

# Проехать прямо заданную дистанцию в метрах без коррекции. 

def sync_dist(dist, speed=LINE_SPEED, stop_type=1): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 



        if path_enc >= need_enc: 

            break 

 

        mLeft(speed) 

        mRight(speed) 

        script.wait(10) 

 

    stop_m(stop_type, speed, speed) 

 

 

# ============================================================ 

# ДВИЖЕНИЕ БЕЗ ЛИНИИ ПО ЭНКОДЕРАМ 

# ============================================================ 

 

# Ехать по энкодерам дугой. 

def drive_arc(deg, vb, vc, start_distance=150, stop_distance=150, stop_type=1): 

    prepare_motors() 

 

    deg = abs(deg) 

    start_left = encLeft() 

    start_right = encRight() 

 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    kp = 0.45 

    kd = 0.0 

 

    if abs(vc) > 0.001: 

        rat = abs(float(vb) / float(vc)) 

    else: 



        rat = 1.0 

 

    kb_r = 0 

    kc_r = 0 

 

    if abs(vb) > 15: 

        kb_r = 1 if vb > 0 else -1 

    if abs(vc) > 15: 

        kc_r = 1 if vc > 0 else -1 

 

    while start_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= start_distance or cur_enc >= deg: 

            break 

 

        if kb_r != 0: 

            vb_temp = 25 * kb_r + cur_enc / start_distance * (vb - 25 * kb_r) 

        else: 

            vb_temp = 0 

 

        if kc_r != 0: 

            vc_temp = 25 * kc_r + cur_enc / start_distance * (vc - 25 * kc_r) 

        else: 

            vc_temp = 0 

 

        if abs(vc) > 0.001: 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 



        left_cmd = vb_temp - upr * kb_r / 2 * rat 

        right_cmd = vc_temp + upr * kc_r / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while True: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc > deg - stop_distance: 

            break 

 

        if abs(vc) > 0.001: 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb - upr * kb_r * rat 

        right_cmd = vc + upr * kc_r 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while stop_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 



        if cur_enc >= deg: 

            break 

 

        temp_enc = stop_distance - (deg - cur_enc) 

 

        if kb_r != 0: 

            vb_temp = vb - temp_enc / stop_distance * (vb - 25 * kb_r) 

        else: 

            vb_temp = 0 

 

        if kc_r != 0: 

            vc_temp = vc - temp_enc / stop_distance * (vc - 25 * kc_r) 

        else: 

            vc_temp = 0 

 

        if abs(vc) > 0.001: 

            if abs(vc_temp) > 0.001: 

                rat = abs(float(vb_temp) / float(vc_temp)) 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb_temp - upr * kb_r / 2 * rat 

        right_cmd = vc_temp + upr * kc_r / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 



 

    stop_m(stop_type, left_cmd, right_cmd) 

 

 

# Ехать прямо по энкодерам. 

def drive_enc(deg, v, start_distance=150, stop_distance=150, stop_type=1): 

    prepare_motors() 

    reset_encoders() 

    deg = abs(deg) 

    start_left = encLeft() 

    start_right = encRight() 

 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    if abs(v) < 50: 

        kp = 1.1 

        kd = 1.0 

    else: 

        kp = 0.6 

        kd = 0.5 

 

    while start_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= start_distance or cur_enc >= deg: 

            break 

 

        if v > 0: 

            v_temp = 20 + cur_enc / start_distance * (v - 20) 

        else: 

            v_temp = -20 + cur_enc / start_distance * (v + 20) 



 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v_temp + upr / 2 

        right_cmd = v_temp - upr / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while True: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc > deg - stop_distance: 

            break 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v + upr 

        right_cmd = v - upr 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while stop_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 



        if cur_enc >= deg: 

            break 

 

        temp_enc = stop_distance - (deg - cur_enc) 

 

        if v > 0: 

            v_temp = v - temp_enc / stop_distance * (v - 15) 

        else: 

            v_temp = v - temp_enc / stop_distance * (v + 15) 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v_temp + upr / 2 

        right_cmd = v_temp - upr / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    stop_m(stop_type, left_cmd, right_cmd) 

 

 

# Проехать прямо заданное расстояние в сантиметрах. 

def drive_cm(cm, v, stop_type=1): 

    dist = abs(cm) / 100.0 

    motor_deg = dist * 360 / (math.pi * WHEEL_DIAMETER) 

    drive_enc(motor_deg, v, 0, 0, stop_type) 

 

 



# Повернуть робота на заданный угол. 

# mode: 

# "2w"   - двумя колесами, 

# "1w_l" - только левым колесом, 

# "1w_r" - только правым колесом. 

def turn_deg(mode="2w", degrees=90, v=40, stop_type=1): 

    if degrees == 0: 

        return 

 

    side = 1 if degrees > 0 else -1 

    degrees = abs(degrees) 

    v = abs(v) 

 

    robot_len = WHEEL_BASE 

    wheel_d = WHEEL_DIAMETER 

 

    if mode == "2w": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, v * side, -v * side, 150, 150, stop_type) 

 

    elif mode == "1w_l": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, v * side, 0, 150, 150, stop_type) 

 

    elif mode == "1w_r": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, 0, v * side, 150, 150, stop_type) 

 

 

# Проехать дугу заданной длины и радиуса. 

# dist   - длина дуги в метрах 

# radius - радиус дуги в метрах 



# положительный radius -> поворот направо 

# отрицательный radius -> поворот налево 

def drive_arc_radius(dist, radius, v=50, stop_type=1): 

    if radius == 0: 

        sync_dist(dist, v, stop_type) 

        return 

 

    deg = abs(dist) * 360 / (math.pi * WHEEL_DIAMETER) 

 

    half_base = WHEEL_BASE / 2.0 

    r = abs(radius) 

 

    r_left = r - half_base 

    r_right = r + half_base 

 

    if r_left < 0: 

        r_left = 0 

 

    ratio = r_left / r_right if r_right > 0 else 0 

 

    if radius > 0: 

        vb = v * ratio 

        vc = v 

    else: 

        vb = v 

        vc = v * ratio 

 

    drive_arc(deg, vb, vc, 150, 150, stop_type) 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ПО ЛИНИИ 



# ============================================================ 

 

# ПД-регулятор для движения по линии по двум датчикам. 

def pdReg(speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.0): 

    global last_err, err_sum 

 

    err = senLeft() - senRight() 

    err_sum += err 

    upr = err * kP + err_sum * kI + (err - last_err) * kD 

 

    mLeft(speed + upr) 

    mRight(speed - upr) 

 

    last_err = err 

  

 

# Проехать по линии заданное число энкодеров. 

def line_enc(encs, speed=LINE_SPEED, kP=1.0, kI=0.0, kD=0.0): 

    start_enc = encRight() 

    while abs(encRight() - start_enc) < abs(encs): 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# Проехать по линии заданную дистанцию в метрах. 

def line_dist(dist, speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.0): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 



        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

 

    stop_m(1, speed, speed) 

 

 

# Довернуть робота, пока правый датчик снова не увидит линию. 

def rotate_to_line(v=TURN_SPEED, line_threshold=LINE_THRESHOLD): 

    mLeft(-v) 

    mRight(v) 

    script.wait(1000) 

 

    while senRight() < line_threshold: 

        script.wait(10) 

 

    stop() 

 

 

# Ехать по линии до перекрестка. 

def line_to_cross(speed=LINE_SPEED, kP=0.2, kI=0.0, kD=0.0, cross_threshold=CROSS_THRESHOLD): 

    while senLeft() > cross_threshold or senRight() > cross_threshold: 

        print(senRight(), senLeft()) 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

    stop() 

 



 

# Проехать заданное число перекрестков по линии. 

def line_cross(n_cross=1, speed=LINE_SPEED, kP=0.2, kI=0.0, kD=0.0): 

    for i in range(n_cross): 

        line_to_cross(speed, kP, kI, kD) 

        line_dist(CROSS_SHIFT, speed, kP, kI, kD) 

 

        if i + 1 < n_cross: 

            rotate_to_line() 

 

    stop() 

 

 

# Ехать по линии до ее конца. 

def line_to_end(speed=LINE_SPEED, kP=0.9, kI=0.0, kD=0.0, end_threshold=5): 

    reset_reg() 

    while senLeft() + senRight() > end_threshold: 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ВДОЛЬ СТЕНЫ 

# ============================================================ 

 

# ПД-регулятор для движения вдоль стены по переднему дальномеру. 

def pdWall(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1): 

    global last_err_w, err_sum_w 

 

    err = distF() - target 

    err_sum_w += err 



    upr = err * kP + err_sum_w * kI + (err - last_err_w) * kD 

 

    mLeft(speed + upr) 

    mRight(speed - upr) 

 

    last_err_w = err 

 

 

# Ехать вдоль стены до появления линии под центральным датчиком. 

def wall_to_line(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1, 

center_threshold=CENTER_THRESHOLD): 

    reset_wall_reg() 

    while senCenter() < center_threshold: 

        pdWall(speed, target, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# Ехать по линии до обнаружения стены. 

def line_wall(speed=LINE_SPEED, kP=0.9, kI=0.0, kD=0.0, dist_threshold=30, shift=200): 

    line_enc(200, speed, kP, kI, kD) 

 

    while True: 

        pdReg(speed, kP, kI, kD) 

        if distR() < dist_threshold: 

            line_enc(shift, speed, kP, kI, kD) 

            break 

        script.wait(10) 

 

    stop() 

 

 

# Ехать вдоль стены до заданного количества перекрестков. 



def wall_to_cross(n_cross=1, speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1, 

cross_threshold=70, shift=220): 

    reset_wall_reg() 

    cross_found = 0 

 

    while True: 

        pdWall(speed, target, kP, kI, kD) 

 

        if senLeft() + senRight() > cross_threshold: 

            sync_dist(CROSS_SHIFT, speed) 

            cross_found += 1 

 

            if cross_found >= n_cross: 

                break 

 

            forward(speed, shift) 

 

        script.wait(10) 

 

    stop() 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ПО ГРАНИЦЕ ЦВЕТОВ 

# ============================================================ 

 

# Усредненно измерить яркости датчиков для калибровки перед стартом. 

def calibrate_color(n=20, delay=10): 

    global left_light, right_light, center_light 

 

    sum_left = 0 

    sum_right = 0 

    sum_center = 0 



 

    for i in range(n): 

        sum_left += senLeft() 

        sum_right += senRight() 

        sum_center += senCenter() 

        script.wait(delay) 

 

    left_light = sum_left / n 

    right_light = sum_right / n 

    center_light = sum_center / n 

 

 

# Определить, с какой стороны от границы находится нужный цвет. 

def change_color_side(diff=5): 

    global color_side 

 

    if left_light < right_light - diff: 

        color_side = 1 

    elif left_light > right_light + diff: 

        color_side = -1 

    else: 

        color_side = 1 

 

 

# Регулятор движения по границе двух цветов. 

def pdColor(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    global last_err_c 

 

    err_left = senCenter() - left_light 

    err_right = right_light - senCenter() 

    err = abs(err_left) - abs(err_right) 

    err *= color_side 



 

    upr = err * kP + (err - last_err_c) * kD 

 

    mLeft(speed - upr) 

    mRight(speed + upr) 

 

    last_err_c = err 

 

 

# Проехать по границе цветов заданное число энкодеров. 

def color_enc(encs, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_enc = encRight() 

    while abs(encRight() - start_enc) < abs(encs): 

        pdColor(speed, kP, kD) 

        script.wait(10) 

    stop() 

 

 

# Проехать по границе цветов заданную дистанцию в метрах. 

def color_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        pdColor(speed, kP, kD) 



        script.wait(10) 

 

    stop() 

 

 

# Бесконечно ехать по границе цветов. 

def color_forever(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    while True: 

        pdColor(speed, kP, kD) 

        script.wait(10) 

 

 

# Готовое решение задачи движения по границе цветов. 

def solve_color_task(): 

    calibrate_color() 

    change_color_side() 

    reset_color_reg() 

    color_forever() 

 

 

# ============================================================ 

# ОДОМЕТРИЯ 

# ============================================================ 

 

# Сбросить координаты и привязать одометрию к текущим энкодерам. 

def reset_odometry(start_x=-0.0475, start_y=0.0, start_theta=0.0): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    x = start_x 

    y = start_y 

    theta = start_theta 

    last_enc_left = encLeft() 



    last_enc_right = encRight() 

 

 

# Обновить x, y, theta по текущим значениям энкодеров. 

def update_odometry(): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    now_left = encLeft() 

    now_right = encRight() 

 

    delta_left = now_left - last_enc_left 

    delta_right = now_right - last_enc_right 

 

    dist_left = math.pi * WHEEL_DIAMETER * delta_left / TICKS_PER_REV 

    dist_right = math.pi * WHEEL_DIAMETER * delta_right / TICKS_PER_REV 

 

    delta_s = (dist_left + dist_right) / 2.0 

    delta_theta = (dist_right - dist_left) / WHEEL_BASE 

 

    if abs(delta_theta) < 0.000001: 

        dx = delta_s * math.cos(theta) 

        dy = delta_s * math.sin(theta) 

    else: 

        avg_theta = theta + delta_theta / 2.0 

        dx = delta_s * math.cos(avg_theta) 

        dy = delta_s * math.sin(avg_theta) 

 

    x += dx 

    y += dy 

    theta += delta_theta 

    theta = math.atan2(math.sin(theta), math.cos(theta)) 

 



    last_enc_left = now_left 

    last_enc_right = now_right 

 

    return x, y, theta 

 

 

# Вернуть текущий радиус от стартовой точки. 

def odo_radius(): 

    return math.sqrt(x * x + y * y) 

 

 

# Ехать по границе цветов и одновременно обновлять одометрию. 

def pdColorOdo(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    pdColor(speed, kP, kD) 

    update_odometry() 

 

 

# Проехать по границе цветов с контролем пройденного пути по координатам. 

def color_odo_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_x = x 

    start_y = y 

 

    while math.sqrt((x - start_x) ** 2 + (y - start_y) ** 2) < dist: 

        pdColorOdo(speed, kP, kD) 

        script.wait(10) 

 

    stop() 

 

 

# Ехать по границе цветов, пока радиус не достигнет нужного значения. 

def color_odo_until_radius(radius, speed=COLOR_SPEED, kP=0.9, kD=0.0, inside=True): 

    if inside: 



        while odo_radius() < radius: 

            pdColorOdo(speed, kP, kD) 

            script.wait(10) 

    else: 

        while odo_radius() > radius: 

            pdColorOdo(speed, kP, kD) 

            script.wait(10) 

 

    stop() 

 

 

# ============================================================ 

# ЛАБИРИНТ 

# ============================================================ 

 

# Проверить наличие прохода справа по ИК-датчику. 

def wall_right(): 

    return rightIK() > 70 

 

 

# Проверить наличие прохода спереди. 

# Если отдельного фронтального ИК нет, используем передний дальномер. 

def wall_front(): 

    return distF() > MAZE_FRONT_THRESHOLD 

 

 

# Повернуть в лабиринте направо. 

def maze_turn_right(): 

    mRight(-40) 

    mLeft(40) 

    script.wait(700) 

    stop() 



 

 

# Повернуть в лабиринте налево. 

def maze_turn_left(): 

    mRight(40) 

    mLeft(-40) 

    script.wait(700) 

    stop() 

 

 

# Обновить координаты клетки после проезда в соседнюю клетку. 

def update_cell(): 

    global cellX, cellY, cellOrient 

 

    if cellOrient == 0: 

        cellX += 1 

    elif cellOrient == 1: 

        cellY += 1 

    elif cellOrient == 2: 

        cellX -= 1 

    elif cellOrient == 3: 

        cellY -= 1 

 

 

# Доехать по линии до следующей клетки лабиринта. 

def maze_go_to_next_cell(): 

    while leftLine() + rightLine() < 60: 

        pdReg() 

        script.wait(10) 

 

    line_dist(0.145) 

    update_cell() 



 

 

# Решение задачи лабиринта по правилу правой руки. 

#def solve_maze(): 

#    global cellX, cellY 

# 

#    while not (cellX == 5 and cellY == 2): 

#        if wall_right(): 

#            maze_turn_right() 

#            maze_go_to_next_cell() 

#        elif wall_front(): 

#            maze_go_to_next_cell() 

#        else: 

#            maze_turn_left() 

# 

#    stop() 

 

 

# ============================================================ 

# КАМЕРА 

# БЛОК ОСТАВЛЕН БЕЗ ИЗМЕНЕНИЙ 

# ============================================================ 

 

aruco_3x3_dict = { 

    1: [0, 0, 0, 0, 0, 0, 0, 0, 1], 

    2: [0, 0, 0, 0, 0, 0, 0, 1, 0], 

    3: [0, 0, 0, 0, 0, 0, 0, 1, 1], 

    5: [0, 0, 0, 0, 0, 0, 1, 0, 1], 

    6: [0, 0, 0, 0, 0, 0, 1, 1, 0], 

    7: [0, 0, 0, 0, 0, 0, 1, 1, 1], 

    10: [0, 0, 0, 0, 0, 1, 0, 1, 0], 

    11: [0, 0, 0, 0, 0, 1, 0, 1, 1], 



    12: [0, 0, 0, 0, 0, 1, 1, 0, 0], 

    13: [0, 0, 0, 0, 0, 1, 1, 0, 1], 

    14: [0, 0, 0, 0, 0, 1, 1, 1, 0], 

    15: [0, 0, 0, 0, 0, 1, 1, 1, 1], 

    17: [0, 0, 0, 0, 1, 0, 0, 0, 1], 

    18: [0, 0, 0, 0, 1, 0, 0, 1, 0], 

    19: [0, 0, 0, 0, 1, 0, 0, 1, 1], 

    21: [0, 0, 0, 0, 1, 0, 1, 0, 1], 

    22: [0, 0, 0, 0, 1, 0, 1, 1, 0], 

    23: [0, 0, 0, 0, 1, 0, 1, 1, 1], 

    26: [0, 0, 0, 0, 1, 1, 0, 1, 0], 

    27: [0, 0, 0, 0, 1, 1, 0, 1, 1], 

    28: [0, 0, 0, 0, 1, 1, 1, 0, 0], 

    29: [0, 0, 0, 0, 1, 1, 1, 0, 1], 

    30: [0, 0, 0, 0, 1, 1, 1, 1, 0], 

    31: [0, 0, 0, 0, 1, 1, 1, 1, 1], 

    33: [0, 0, 0, 1, 0, 0, 0, 0, 1], 

    35: [0, 0, 0, 1, 0, 0, 0, 1, 1], 

    37: [0, 0, 0, 1, 0, 0, 1, 0, 1], 

    39: [0, 0, 0, 1, 0, 0, 1, 1, 1], 

    41: [0, 0, 0, 1, 0, 1, 0, 0, 1], 

    42: [0, 0, 0, 1, 0, 1, 0, 1, 0], 

    43: [0, 0, 0, 1, 0, 1, 0, 1, 1], 

    44: [0, 0, 0, 1, 0, 1, 1, 0, 0], 

    45: [0, 0, 0, 1, 0, 1, 1, 0, 1], 

    46: [0, 0, 0, 1, 0, 1, 1, 1, 0], 

    47: [0, 0, 0, 1, 0, 1, 1, 1, 1], 

    49: [0, 0, 0, 1, 1, 0, 0, 0, 1], 

    51: [0, 0, 0, 1, 1, 0, 0, 1, 1], 

    53: [0, 0, 0, 1, 1, 0, 1, 0, 1], 

    55: [0, 0, 0, 1, 1, 0, 1, 1, 1], 

    57: [0, 0, 0, 1, 1, 1, 0, 0, 1], 



    58: [0, 0, 0, 1, 1, 1, 0, 1, 0], 

    59: [0, 0, 0, 1, 1, 1, 0, 1, 1], 

    60: [0, 0, 0, 1, 1, 1, 1, 0, 0], 

    61: [0, 0, 0, 1, 1, 1, 1, 0, 1], 

    62: [0, 0, 0, 1, 1, 1, 1, 1, 0], 

    63: [0, 0, 0, 1, 1, 1, 1, 1, 1], 

    69: [0, 0, 1, 0, 0, 0, 1, 0, 1], 

    70: [0, 0, 1, 0, 0, 0, 1, 1, 0], 

    71: [0, 0, 1, 0, 0, 0, 1, 1, 1], 

    76: [0, 0, 1, 0, 0, 1, 1, 0, 0], 

    77: [0, 0, 1, 0, 0, 1, 1, 0, 1], 

    78: [0, 0, 1, 0, 0, 1, 1, 1, 0], 

    79: [0, 0, 1, 0, 0, 1, 1, 1, 1], 

    85: [0, 0, 1, 0, 1, 0, 1, 0, 1], 

    86: [0, 0, 1, 0, 1, 0, 1, 1, 0], 

    87: [0, 0, 1, 0, 1, 0, 1, 1, 1], 

    92: [0, 0, 1, 0, 1, 1, 1, 0, 0], 

    93: [0, 0, 1, 0, 1, 1, 1, 0, 1], 

    94: [0, 0, 1, 0, 1, 1, 1, 1, 0], 

    95: [0, 0, 1, 0, 1, 1, 1, 1, 1], 

    97: [0, 0, 1, 1, 0, 0, 0, 0, 1], 

    98: [0, 0, 1, 1, 0, 0, 0, 1, 0], 

    99: [0, 0, 1, 1, 0, 0, 0, 1, 1], 

    101: [0, 0, 1, 1, 0, 0, 1, 0, 1], 

    102: [0, 0, 1, 1, 0, 0, 1, 1, 0], 

    103: [0, 0, 1, 1, 0, 0, 1, 1, 1], 

    105: [0, 0, 1, 1, 0, 1, 0, 0, 1], 

    106: [0, 0, 1, 1, 0, 1, 0, 1, 0], 

    107: [0, 0, 1, 1, 0, 1, 0, 1, 1], 

    109: [0, 0, 1, 1, 0, 1, 1, 0, 1], 

    110: [0, 0, 1, 1, 0, 1, 1, 1, 0], 

    111: [0, 0, 1, 1, 0, 1, 1, 1, 1], 



    113: [0, 0, 1, 1, 1, 0, 0, 0, 1], 

    114: [0, 0, 1, 1, 1, 0, 0, 1, 0], 

    115: [0, 0, 1, 1, 1, 0, 0, 1, 1], 

    117: [0, 0, 1, 1, 1, 0, 1, 0, 1], 

    118: [0, 0, 1, 1, 1, 0, 1, 1, 0], 

    119: [0, 0, 1, 1, 1, 0, 1, 1, 1], 

    121: [0, 0, 1, 1, 1, 1, 0, 0, 1], 

    122: [0, 0, 1, 1, 1, 1, 0, 1, 0], 

    123: [0, 0, 1, 1, 1, 1, 0, 1, 1], 

    125: [0, 0, 1, 1, 1, 1, 1, 0, 1], 

    126: [0, 0, 1, 1, 1, 1, 1, 1, 0], 

    127: [0, 0, 1, 1, 1, 1, 1, 1, 1], 

    141: [0, 1, 0, 0, 0, 1, 1, 0, 1], 

    142: [0, 1, 0, 0, 0, 1, 1, 1, 0], 

    143: [0, 1, 0, 0, 0, 1, 1, 1, 1], 

    157: [0, 1, 0, 0, 1, 1, 1, 0, 1], 

    158: [0, 1, 0, 0, 1, 1, 1, 1, 0], 

    159: [0, 1, 0, 0, 1, 1, 1, 1, 1], 

    171: [0, 1, 0, 1, 0, 1, 0, 1, 1], 

    173: [0, 1, 0, 1, 0, 1, 1, 0, 1], 

    175: [0, 1, 0, 1, 0, 1, 1, 1, 1], 

    187: [0, 1, 0, 1, 1, 1, 0, 1, 1], 

    189: [0, 1, 0, 1, 1, 1, 1, 0, 1], 

    191: [0, 1, 0, 1, 1, 1, 1, 1, 1], 

    197: [0, 1, 1, 0, 0, 0, 1, 0, 1], 

    199: [0, 1, 1, 0, 0, 0, 1, 1, 1], 

    205: [0, 1, 1, 0, 0, 1, 1, 0, 1], 

    206: [0, 1, 1, 0, 0, 1, 1, 1, 0], 

    207: [0, 1, 1, 0, 0, 1, 1, 1, 1], 

    213: [0, 1, 1, 0, 1, 0, 1, 0, 1], 

    215: [0, 1, 1, 0, 1, 0, 1, 1, 1], 

    221: [0, 1, 1, 0, 1, 1, 1, 0, 1], 



    222: [0, 1, 1, 0, 1, 1, 1, 1, 0], 

    223: [0, 1, 1, 0, 1, 1, 1, 1, 1], 

    229: [0, 1, 1, 1, 0, 0, 1, 0, 1], 

    231: [0, 1, 1, 1, 0, 0, 1, 1, 1], 

    237: [0, 1, 1, 1, 0, 1, 1, 0, 1], 

    239: [0, 1, 1, 1, 0, 1, 1, 1, 1], 

    245: [0, 1, 1, 1, 1, 0, 1, 0, 1], 

    247: [0, 1, 1, 1, 1, 0, 1, 1, 1], 

    253: [0, 1, 1, 1, 1, 1, 1, 0, 1], 

    255: [0, 1, 1, 1, 1, 1, 1, 1, 1], 

    327: [1, 0, 1, 0, 0, 0, 1, 1, 1], 

    335: [1, 0, 1, 0, 0, 1, 1, 1, 1], 

    343: [1, 0, 1, 0, 1, 0, 1, 1, 1], 

    351: [1, 0, 1, 0, 1, 1, 1, 1, 1], 

    367: [1, 0, 1, 1, 0, 1, 1, 1, 1], 

    383: [1, 0, 1, 1, 1, 1, 1, 1, 1] 

} 

# для полного 160 120 

size_x=105-55 

size_y=156-5 

 

 

def grayScale(sPic): 

    bufPic = [] 

    #script.removeFile("output.txt") 

    for i in range(len(sPic)): 

        p = sPic[i] 

        r = (p & 0xff0000) >> 16 

        g = (p & 0xff00) >> 8 

        b = (p & 0xff) 

        p = r * 0.299 + g * 0.587 + b * 0.114 

        bufPic.append(p) 



        #script.writeToFile("output.txt", str(p)+" ") 

    #print(*bufPic) 

    return bufPic 

   

   

   

   

def read_image_from_file(filename): 

    """ 

    #Границы для изображения на 90см: x(42, 74) y(70, 102) 

    Границы для изображения 60 см: х(50, 81) у(50, 101) 

    Границы для изображения 30 см: х(20, 101) у(50, 131) 

    Считываем данные из файла формата: 

      1) номер теста (int) 

      2) width height (int int) 

      3) height строк по width чисел 0-255 

    Возвращаем 2D-массив яркостей (градаций серого) размером [height][width]. 

    """ 

    tokens=filename 

    # tokens теперь список всех чисел файла (строки разбиты по пробелам). 

    total_width=160 

    total_height=120 

    # Первое число — номер теста (например, 1): 

    index = 0 

    

     

    # Создаём матрицу под итоговые пиксели в градациях серого 

    image = [[0]*total_width for _ in range(total_height)] 

     

    # Считываем все пиксели, применяем формулу перевода в grayscale 

    #gray = 0.299*R + 0.587*G + 0.114*B 

    # Для удобства и скорости округлим в int сразу 



    for row in range(total_height): 

        for col in range(total_width): 

            # R = int(tokens[index]);   index += 1 

            # G = int(tokens[index]);   index += 1 

            # B = int(tokens[index]);   index += 1 

            # gray_value = int(0.299*R + 0.587*G + 0.114*B) 

 

            image[row][col] = int(float(tokens[index])) 

            index += 1 

 

    true_image = [[0] * (size_y) for _ in range(size_x)] 

    x = 0 

    y = 0 

    for row in range(55, 105): 

        for col in range(5, 156): 

            true_image[x][y] = image[row][col] 

            y += 1 

        x+=1 

        y=0 

    #print(image) 

     

    # закоментить если надо фул изо 

    

     

    return true_image 

     

 

def gaussian_blur_3x3(image): 

    """ 

    Применяем Гауссово размытие 3x3 к изображению (2D-матрица). 

    Используем классическую маску: 

        [1 2 1] 



        [2 4 2] 

        [1 2 1] 

    Делим на 16. 

    Для упрощения: пиксели на границах просто копируем без размытия 

    (или можно аккуратно обрабатывать края). 

    Возвращаем новую 2D-матрицу таких же размеров. 

    """ 

    height = len(image) 

    width = len(image[0]) if height > 0 else 0 

     

    # Гауссова маска 3x3 

    kernel = [ 

        [1, 2, 1], 

        [2, 4, 2], 

        [1, 2, 1] 

    ] 

    kernel_sum = 16 

     

     

    for i in range(size_x): 

      for j in range(size_y): 

        image[i][j] = 0xffffff if image[i][j] > 100 else 0 

    return image  

 

def clear(bw_image): 

    global size_x, size_y 

    i = 0 

    j = 0 

    while True: 

        if sum(bw_image[i][j:]) > size_y * 0.3: 

 

            for k in range(size_y): 



                bw_image[i][k] = 1 

        else: 

            break 

        i += 1 

    i = size_x-1 

    j = 0 

    while True: 

        if sum(bw_image[i][j:]) > size_y * 0.3: 

 

            for k in range(size_y): 

                bw_image[i][k] = 1 

        else: 

            break 

        i -= 1 

    i = 0 

    j = 0 

    print("=") 

     

     

    return bw_image 

 

def to_black_and_white(image, threshold=125): 

    """ 

    Бинаризация изображения (2D-матрица) с порогом threshold. 

    Значения < threshold -> 0 (чёрный), иначе -> 1 (белый). 

    """ 

    height = len(image) 

    width = len(image[0]) if height > 0 else 0 

     

    bw_image = [[0]*width for _ in range(height)] 

     

    for row in range(height): 



        for col in range(width): 

            if image[row][col] < threshold: 

                bw_image[row][col] = 0 

            else: 

                bw_image[row][col] = 1 

    #bw_image=clear(bw_image)             

    return bw_image 

 

 

def find_top_left_corner(bw_image): 

    """ 

    Ищем угол рамки, видимый при движении по диагоналям из (0,0). 

    bw_image: 2D-массив, где 0 = чёрный, 255 = белый. 

    Возвращает (row, col). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    # Максимальное возможное значение "суммы индексов" = (height-1) + (width-1) 

    max_d = (height - 1) + (width - 1) 

     

    # Перебираем "слои" (d = i + j) 

    for d in range(max_d + 1): 

        # Для каждого d перебираем i от 0 до d 

        for i in range(d + 1): 

            j = d - i 

            # Проверяем, не вышли ли за границы 

            if i < height and j < width: 

                if bw_image[i][j] == 0: 

                    return (j, i) # (x, y) 

    # Если ничего не нашли (что маловероятно при условии, что угол существует), 

    # вернём None или бросим исключение 



    return None 

 

def find_top_right_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (0, width-1) вглубь. 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            # Вместо j = d - i, теперь нужно отнимать от правого края 

            j = (width - 1) - (d - i) 

            if i < height and 0 <= j < width: 

                if bw_image[i][j] == 0: 

                    return (j, i) # (x, y) 

    return None 

 

def find_bottom_left_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (height-1, 0). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            # i идёт от 0 вверх, но нам нужен row = (height-1) - i (снизу вверх) 



            row = (height - 1) - i 

            col = d - i 

            if row >= 0 and col < width and row < height: 

                if bw_image[row][col] == 0: 

                    return (col, row) # (x, y) 

    return None 

 

def find_bottom_right_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (height-1, width-1). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            row = (height - 1) - i 

            col = (width - 1) - (d - i) 

            if row >= 0 and col >= 0 and row < height and col < width: 

                if bw_image[row][col] == 0: 

                    return (col, row) # (x, y) 

    return None 

 

def find_corners_diagonal(bw_image): 

    """ 

    Находим все 4 угла рамки, используя диагональные проходы 

    из каждого угла изображения. 

    Возвращает список [(r_tl, c_tl), (r_tr, c_tr), (r_bl, c_bl), (r_br, c_br)]. 

    """ 

    c_tl = find_top_left_corner(bw_image) 



    c_tr = find_top_right_corner(bw_image) 

    c_bl = find_bottom_left_corner(bw_image) 

    c_br = find_bottom_right_corner(bw_image) 

     

    return [c_tl, c_tr, c_bl, c_br] 

 

 

def get_sub_cell_centers(corners): 

    """ 

    corners: список из 4 точек (x, y) в порядке: 

      0) верхний левый (TL) 

      1) верхний правый (TR) 

      2) нижний левый (BL) 

      3) нижний правый (BR) 

    Возвращаем список из 25 точек (x, y) — центров ячеек. 

    """ 

    # Распакуем углы для удобства чтения 

    (xtl, ytl) = corners[0]  # Top-Left 

    (xtr, ytr) = corners[1]  # Top-Right 

    (xbl, ybl) = corners[2]  # Bottom-Left 

    (xbr, ybr) = corners[3]  # Bottom-Right 

     

    centers = [] 

    # Проходим по i=0..4 (строки), j=0..4 (столбцы) 

    for i in range(5): 

        for j in range(5): 

            # r и c — доля от 0 до 1 

            r = (i + 0.5) / 5.0 

            c = (j + 0.5) / 5.0 

             

            # Линейная интерполяция по верхней границе: top = TL*(1-c) + TR*c 

            top_x = xtl*(1 - c) + xtr*c 



            top_y = ytl*(1 - c) + ytr*c 

             

            # Линейная интерполяция по нижней границе: bottom = BL*(1-c) + BR*c 

            bot_x = xbl*(1 - c) + xbr*c 

            bot_y = ybl*(1 - c) + ybr*c 

             

            # Теперь интерполяция по вертикали между top и bottom 

            center_x =int (top_x*(1 - r) + bot_x*r) 

            center_y = int ( top_y*(1 - r) + bot_y*r) 

             

            centers.append((center_x, center_y)) 

     

    return centers 

 

 

def get_3x3_matrix(image, centers_5x5): 

    """ 

    Из 5×5 центров берём внутренние 3×3. 

    Возвращаем матрицу (список из 3 списков, по 3 элемента) с битами 0 или 1. 

     

    image[row][col] — яркость (0..255). 

    centers_5x5[k] = (x, y)  (учтите, что x=col, y=row). 

    """ 

    mat_3x3 = [] 

    for i in range(1, 4):  # строки 1..3 

        row_bits = [] 

        for j in range(1, 4):  # столбцы 1..3 

            (x, y) = centers_5x5[i*5 + j] 

            # Берем координаты 

            pix_val = image[y][x] 

            bit = pix_val 

            row_bits.append(bit) 



        mat_3x3.append(row_bits) 

    return mat_3x3 

 

def rotate_3x3_90(mat): 

    """ 

    Поворачивает матрицу mat (3×3) на 90 градусов по часовой стрелке. 

    Возвращает новую 3×3 матрицу. 

    """ 

    n = 3 

    rotated = [[0]*n for _ in range(n)] 

    for r in range(n): 

        for c in range(n): 

            rotated[r][c] = mat[n-1-c][r] 

    return rotated 

 

def flatten_3x3(mat): 

    """ 

    Превращаем 3×3 матрицу в список из 9 элементов (построчно). 

    """ 

    # mat[r][c], r=0..2, c=0..2 

    arr = [] 

    for r in range(3): 

        for c in range(3): 

            arr.append(mat[r][c]) 

    return arr 

 

def decode_aruco_3x3(mat_3x3, aruco_dict): 

    """ 

    Проверяем 4 поворота (0,90,180,270). 

    mat_3x3: матрица 3×3 с битами 0/1. 

    aruco_dict: словарь {key_id: [9 бит], ...}. 

    Возвращаем key_id, если нашли совпадение, иначе None. 



    """ 

    # 0° (без поворота) 

    mat0 = mat_3x3 

    arr0 = flatten_3x3(mat0) 

     

    # 90° 

    mat90 = rotate_3x3_90(mat0) 

    arr90 = flatten_3x3(mat90) 

     

    # 180° 

    mat180 = rotate_3x3_90(mat90) 

    arr180 = flatten_3x3(mat180) 

     

    # 270° 

    mat270 = rotate_3x3_90(mat180) 

    arr270 = flatten_3x3(mat270) 

     

    # Сформируем список всех вариантов 

    candidates = [arr0, arr90, arr180, arr270] 

    #print(candidates) 

     

    # Для каждого кандидата проверяем, есть ли в словаре 

    for candidate in candidates: 

        for key_id, pattern in aruco_dict.items(): 

            if candidate == pattern: 

                return key_id  # нашли совпадение 

     

    # Если ничего не подошло 

    return None 

 

 

def plot_3x3_on_axis(ax, mat_3x3, title=''): 



    """ 

    Рисуем 3×3 матрицу бит (0 или 1) на заданной оси ax. 

    """ 

    # Координаты «углов» клеток: 0..3 по каждой оси (чтобы было 3 клетки) 

    X = [0, 1, 2, 3] 

    Y = [0, 1, 2, 3] 

     

    # Переводим мат_3x3 (0/1) в float для pcolormesh 

    color_data = [] 

    for row in mat_3x3: 

        color_data.append([float(v) for v in row]) 

     

    # Рисуем сетку клеток 

    c = ax.pcolormesh(X, Y, color_data, cmap='gray', vmin=0, vmax=1, 

                      edgecolors='black', linewidth=1) 

     

    # Добавим текст в центр каждой клетки 

    for i in range(3): 

        for j in range(3): 

            val = mat_3x3[i][j] 

            ax.text(j+0.5, i+0.5, str(val), 

                    ha='center', va='center', 

                    color='red', fontsize=14) 

     

    # Инвертируем ось Y, чтобы i=0 была сверху 

    ax.invert_yaxis() 

    # Клетки квадратные 

    ax.set_aspect('equal') 

     

    # Уберём подписи на осях 

    ax.set_xticks([]) 

    ax.set_yticks([]) 



     

    ax.set_title(title) 

 

def parse_xy_values(bits_9): 

    """ 

    Из списка 9 бит (bits_9) берём: 

      - первые 4 бита (индексы 0..3) -> X1, Y1 (каждый по 2 бита) 

      - следующие 4 бита (индексы 4..7) -> X2, Y2 

    Возвращаем (X1, Y1, X2, Y2). 

    """ 

    X1 = (bits_9[8] << 1) + bits_9[7]  # биты [0..1] 

    Y1 = (bits_9[6] << 1) + bits_9[5]  # биты [2..3] 

    X2 = (bits_9[4] << 1) + bits_9[3]  # биты [4..5] 

    Y2 = (bits_9[2] << 1) + bits_9[1]  # биты [6..7] 

    return (X1, Y1, X2, Y2) 

 

def camera(): 

    # 1. Считываем изображение из файла и переводим в градации серого 

    filename = getPhoto() 

    img_gray=grayScale(filename) 

    image = read_image_from_file(img_gray) 

     

    # 2. Отобразим исходное (серое) изображение для проверки 

    #show_image(image_gray, title='Исходное изображение (grayscale)',value_max=255) 

     

    # 3. Применим Гауссово размытие 3x3 

    blurred = gaussian_blur_3x3(image) 

    #show_image(blurred, title='После Гауссова размытия 3x3', value_max=255) 

     

    # 4. Применим бинаризацию с порогом 125 

    bw_image = to_black_and_white(blurred, threshold=125) 

    #show_image(bw_image, title='Итоговое чёрно-белое изображение (threshold=125)', 

value_max=1) 



 

    # 5. Ищем углы 

    corners = find_corners_diagonal(bw_image) 

     

    # 6. Отображаем результат поиска углов 

    #show_corners(bw_image, corners,1) 

    #print (corners) 

 

    # 7. Получаем список центров 25 ячеек 

    centers_5x5 = get_sub_cell_centers(corners) 

    #print(centers_5x5) 

 

    # 8. Отображаем центры ячеек 

    #show_cell_centers(bw_image, centers_5x5,1) 

     

    # 9. Получаем 3×3 матрицу (биты) 

    mat_3x3 = get_3x3_matrix(bw_image, centers_5x5) 

    #print(mat_3x3) 

    #show_image(mat_3x3, title='Матрица Артаг 3*3', value_max=1) 

    #show_mat_3x3_as_grid(mat_3x3) 

    #show_all_rotations(mat_3x3) 

 

    # 10. Проверяем по словарю 

    found_key = decode_aruco_3x3(mat_3x3, aruco_3x3_dict) 

    bits_9=aruco_3x3_dict[found_key] 

    X1, Y1, X2, Y2=parse_xy_values(bits_9) 

 

    if found_key is not None: 

        brick.display().clear() 

        brick.display().addLabel(X1, 10, 10) 

        brick.display().addLabel(Y1, 30, 10) 

        brick.display().addLabel(X2, 50, 10) 



        brick.display().addLabel(Y2, 70, 10) 

        brick.display().redraw() 

        script.wait(2000) 

        print("Найден ключ в словаре:", found_key) 

    else: 

        print("1, 1") 

    return X1, Y1, X2, Y2 

#====================================================================================

============================================= 

 

def center_color(img, window): 

    x = len(img) // 2 

    y = len(img[0]) // 2 

    zone = [i[y - window // 2: y + window // 2] for i in img[x - window // 2: x + window // 2]] 

    count = 0 

    red = 0 

    green = 0 

    blue = 0 

    for i in range(len(zone)): 

        for j in range(len(zone[i])): 

            pixel = zone[i][j] 

            red += (pixel & 0xff0000) >> 16 

            green += (pixel & 0xff00) >> 8 

            blue += (pixel & 0xff) 

            #print(pixel) 

            count += 1 

    #print(red, green, blue) 

    return (red // count , green // count, blue // count) 

   

 

def get_color(): 

    photo = getPhoto() 

    #print(len(photo)) 



    array = read_image_from_file(photo) 

    color = center_color(array, 10) 

    print(color, end = "  ") 

    if color[0] > color[1] and color[0] > color[2] and color[1] < 100: 

        return 0 

    elif color[1] > color[0] and color[1] > color[2]: 

        return 2 

    elif color[2] > color[0] and color[2] > color[1]: 

        return 3 

    else: 

        return 1 

 

 

 

 

# ============================================================ 

# ТОЧКА ВХОДА 

# ============================================================ 

 

def main(): 

    # line_cross(4) 

    # solve_wall_task() 

    # solve_color_task() 

    # solve_color_odo_task() 

    # solve_maze() 

    zapad = [0, 0, 0] 

    brick.motor("S2").setPower(-30) 

    for i in range(3):       

        line_cross() 

        script.wait(300) 

        line_dist(0.21, LINE_SPEED, 0.2, 0, 0) 

        script.wait(200) 



         

        brick.display().clear() 

        brick.display().addLabel(str(distR()), 20, 10, 40) 

        if distR() < 10: 

            zapad[i] = 1 

        brick.display().redraw() 

        script.wait(1000) 

         

        if zapad[i]: 

           

            turn_deg("2w", -90, 40, 1) 

            drive_cm(8, -50, 1) 

            brick.motor("S1").setPower(100) 

            script.wait(500) 

             

            drive_cm(58, 50, 1) 

            if i == 0: 

                turn_deg("2w", 30, 40, 1) 

                brick.motor("S1").setPower(-100) 

                script.wait(500) 

                turn_deg("2w", -30, 40, 1) 

            else: 

                turn_deg("2w", -30, 40, 1) 

                brick.motor("S1").setPower(-100) 

                script.wait(500) 

                turn_deg("2w", 30, 40, 1) 

             

             

            drive_cm(50, -50, 1) 

            turn_deg("2w", 90, 40, 1) 

     

     



     

    line_cross() 

    line_cross() 

    if sum(zapad) == 2: 

        zapad.append(0) 

    else: 

        zapad.append(1) 

    brick.display().clear() 

    brick.display().addLabel("Y: ", 10, 10, 20) 

    for i in range(4): 

        brick.display().addLabel(str(zapad[i]), 30 + 20 * (i + 1), 10, 20) 

    brick.display().redraw() 

    script.wait(5000) 

     

    turn_deg("2w", -90, 40, 1) 

    brick.motor("S1").setPower(100) 

    line_cross(1, 40, 0.5, 0, 0.5) 

    brick.motor("S2").setPower(120) 

    script.wait(500) 

    brick.motor("S1").setPower(-100) 

    script.wait(500) 

    turn_deg("2w", -90, 40, 1) 

    drive_cm(30, 50, 1) 

    brick.motor("S1").setPower(100) 

    script.wait(500) 

    brick.motor("S2").setPower(-30) 

    script.wait(500) 

    drive_cm(30, -50, 1) 

    turn_deg("2w", 90, 40, 1) 

    line_cross(1, 40, 0.5, 0, 0.5) 

    stop() 

    brick.stop() 



 

 

if __name__ == '__main__': 

    main() 

 

import sys 

import time 

import time as tm 

import random 

import math 

 

 

# ============================================================ 

# БАЗОВЫЕ УСТРОЙСТВА 

# ============================================================ 

 

mLeft = brick.motor("M4").setPower 

mRight = brick.motor("M3").setPower 

 

_rawLeft = brick.sensor("A5").read 

_rawRight = brick.sensor("A6").read 

_rawCenter = brick.sensor("A4").read 

 

distL = brick.sensor("D1").read 

distR = brick.sensor("A1").read 

 

leftIK = brick.sensor("A2").read 

rightIK = brick.sensor("A3").read 

 

encLeft = brick.encoder("E3").read 

encRight = brick.encoder("E4").read 

 



 

 

 

# ============================================================ 

# КОНСТАНТЫ 

# ============================================================ 

 

WHEEL_DIAMETER = 0.075 

WHEEL_BASE = 0.180 

TICKS_PER_REV = 360 

 

LINE_SPEED = 40 

TURN_SPEED = 40 

WALL_SPEED = 50 

COLOR_SPEED = 50 

 

CROSS_SHIFT = 0.1 

CROSS_THRESHOLD = 40 

LINE_THRESHOLD = 30 

CENTER_THRESHOLD = 50 

WALL_TARGET = 30 

 

HARD_STOP_POWER = 25 

HARD_STOP_TIME = 40 

MAZE_FRONT_THRESHOLD = 70 

 

# ============================================================ 

# нормализация ДАТЧИКОВ ЛИНИИ 

# ============================================================ 

 

line_left_min = 0 

line_left_max = 100 



 

line_right_min = 0 

line_right_max = 80 

 

line_center_min = 100 

line_center_max = 0 

 

# Нормализация значения датчика линии в диапазон 0..100 

def normalize_line(val, vmin, vmax): 

 

    if vmax <= vmin: 

        return 0 

 

    norm = (val - vmin) * 100 / (vmax - vmin) 

 

    if norm < 0: 

        norm = 0 

    if norm > 100: 

        norm = 100 

 

    # инверсия: 100 на белом 

    norm = 100 - norm 

 

    return norm 

 

def senLeft(): 

    return normalize_line(_rawLeft(), line_left_min, line_left_max) 

 

 

def senRight(): 

    return normalize_line(_rawRight(), line_right_min, line_right_max) 

 



 

def senCenter(): 

    return normalize_line(_rawCenter(), line_center_min, line_center_max) 

     

# Алиасы для совместимости с уже написанными функциями. 

leftLine = senLeft 

rightLine = senRight 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ РЕГУЛЯТОРОВ 

# ============================================================ 

 

last_err = 0 

err_sum = 0 

 

last_err_w = 0 

err_sum_w = 0 

 

last_err_c = 0 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ КАЛИБРОВКИ ЦВЕТА 

# ============================================================ 

 

left_light = 0 

right_light = 0 

center_light = 0 

color_side = 1 

 

 

# ============================================================ 



# ПЕРЕМЕННЫЕ ОДОМЕТРИИ 

# ============================================================ 

 

x = -0.0475 

y = 0.0 

theta = 0.0 

last_enc_left = 0 

last_enc_right = 0 

 

 

# ============================================================ 

# ПЕРЕМЕННЫЕ ЛАБИРИНТА 

# ============================================================ 

 

cellX = 3 

cellY = 2 

cellOrient = 0 

 

 

# ============================================================ 

# ОБЩИЕ ВСПОМОГАТЕЛЬНЫЕ ФУНКЦИИ 

# ============================================================ 

 

# Полностью остановить оба мотора. 

def stop(): 

    mLeft(0) 

    mRight(0) 

 

 

# Сбросить оба энкодера колес. 

def reset_encoders(): 

    brick.encoder("E3").reset() 



    brick.encoder("E4").reset() 

 

 

# Сбросить энкодер по порту. 

def reset_encoder(port): 

    brick.encoder(port).reset() 

 

 

# Сбросить ПИД-состояние регулятора движения по линии. 

def reset_reg(): 

    global last_err, err_sum 

    last_err = 0 

    err_sum = 0 

 

 

# Сбросить ПИД-состояние регулятора движения вдоль стены. 

def reset_wall_reg(): 

    global last_err_w, err_sum_w 

    last_err_w = 0 

    err_sum_w = 0 

 

 

# Сбросить состояние регулятора движения по границе цветов. 

def reset_color_reg(): 

    global last_err_c 

    last_err_c = 0 

 

 

# Подготовить моторы к движению. 

def prepare_motors(): 

    stop() 

    script.wait(30) 



 

 

# Жесткая остановка коротким реверсом. 

def hard_stop(left_prev=0, right_prev=0, brake_power=HARD_STOP_POWER, 

brake_time=HARD_STOP_TIME): 

    left_brake = 0 

    right_brake = 0 

 

    if left_prev > 5: 

        left_brake = -brake_power 

    elif left_prev < -5: 

        left_brake = brake_power 

 

    if right_prev > 5: 

        right_brake = -brake_power 

    elif right_prev < -5: 

        right_brake = brake_power 

 

    mLeft(left_brake) 

    mRight(right_brake) 

    script.wait(brake_time) 

    stop() 

    brick.motor("M4").powerOff() 

    brick.motor("M3").powerOff() 

 

 

# Остановить моторы выбранным способом: 

# 0 - не выключать, 

# 1 - жесткая остановка с реверсом, 

# 2 - обычная остановка, 

# 3 - powerOff без реверса. 

def stop_m(stop_type=1, left_prev=0, right_prev=0): 

    if stop_type == 0: 



        return 

    elif stop_type == 1: 

        hard_stop(left_prev, right_prev) 

    elif stop_type == 2: 

        stop() 

    else: 

        brick.motor("M4").powerOff() 

        brick.motor("M3").powerOff() 

 

 

# Считать средний энкодер и отдельно путь каждого колеса от старта. 

def get_enc_data(start_left, start_right): 

    enc_l = encLeft() - start_left 

    enc_r = encRight() - start_right 

    cur_enc = (abs(enc_l) + abs(enc_r)) / 2 

    return cur_enc, enc_l, enc_r 

 

 

# Проехать прямо заданное количество энкодеров без коррекции. 

def forward(v=50, encs=150, stop_type=1): 

    start_enc = encRight() 

    mLeft(v) 

    mRight(v) 

 

    while abs(encRight() - start_enc) < abs(encs): 

        script.wait(10) 

 

    stop_m(stop_type, v, v) 

 

 

# Проехать прямо заданную дистанцию в метрах без коррекции. 

def sync_dist(dist, speed=LINE_SPEED, stop_type=1): 



    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        mLeft(speed) 

        mRight(speed) 

        script.wait(10) 

 

    stop_m(stop_type, speed, speed) 

 

 

# ============================================================ 

# ДВИЖЕНИЕ БЕЗ ЛИНИИ ПО ЭНКОДЕРАМ 

# ============================================================ 

 

def motor_time(v, t, stop_type=1): 

  mLeft(v) 

  mRight(v) 

  script.wait(t) 

  stop_m(1, v, v) 

 

# Ехать по энкодерам дугой. 

def drive_arc(deg, vb, vc, start_distance=150, stop_distance=150, stop_type=1): 

    prepare_motors() 

 



    deg = abs(deg) 

    start_left = encLeft() 

    start_right = encRight() 

 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    kp = 0.45 

    kd = 0.0 

 

    if abs(vc) > 0.001: 

        rat = abs(float(vb) / float(vc)) 

    else: 

        rat = 1.0 

 

    kb_r = 0 

    kc_r = 0 

 

    if abs(vb) > 15: 

        kb_r = 1 if vb > 0 else -1 

    if abs(vc) > 15: 

        kc_r = 1 if vc > 0 else -1 

 

    while start_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= start_distance or cur_enc >= deg: 

            break 

 

        if kb_r != 0: 

            vb_temp = 25 * kb_r + cur_enc / start_distance * (vb - 25 * kb_r) 

        else: 



            vb_temp = 0 

 

        if kc_r != 0: 

            vc_temp = 25 * kc_r + cur_enc / start_distance * (vc - 25 * kc_r) 

        else: 

            vc_temp = 0 

 

        if abs(vc) > 0.001: 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb_temp - upr * kb_r / 2 * rat 

        right_cmd = vc_temp + upr * kc_r / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while True: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc > deg - stop_distance: 

            break 

 

        if abs(vc) > 0.001: 

            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 



            err = 0 

            upr = 0 

 

        left_cmd = vb - upr * kb_r * rat 

        right_cmd = vc + upr * kc_r 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while stop_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= deg: 

            break 

 

        temp_enc = stop_distance - (deg - cur_enc) 

 

        if kb_r != 0: 

            vb_temp = vb - temp_enc / stop_distance * (vb - 25 * kb_r) 

        else: 

            vb_temp = 0 

 

        if kc_r != 0: 

            vc_temp = vc - temp_enc / stop_distance * (vc - 25 * kc_r) 

        else: 

            vc_temp = 0 

 

        if abs(vc) > 0.001: 

            if abs(vc_temp) > 0.001: 

                rat = abs(float(vb_temp) / float(vc_temp)) 



            err = enc_l * kb_r - enc_r * rat * kc_r 

            upr = kp * err + kd * (err - err_old) 

        else: 

            err = 0 

            upr = 0 

 

        left_cmd = vb_temp - upr * kb_r / 2 * rat 

        right_cmd = vc_temp + upr * kc_r / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    stop_m(stop_type, left_cmd, right_cmd) 

 

 

# Ехать прямо по энкодерам. 

def drive_enc(deg, v, start_distance=150, stop_distance=150, stop_type=1): 

    prepare_motors() 

    reset_encoders() 

    deg = abs(deg) 

    start_left = encLeft() 

    start_right = encRight() 

 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    if abs(v) < 50: 

        kp = 1.5 



        kd = 1.0 

    else: 

        kp = 0.8 

        kd = 0.6 

 

    while start_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= start_distance or cur_enc >= deg: 

            break 

 

        if v > 0: 

            v_temp = 20 + cur_enc / start_distance * (v - 20) 

        else: 

            v_temp = -20 + cur_enc / start_distance * (v + 20) 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v_temp + upr / 2 

        right_cmd = v_temp - upr / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while True: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc > deg - stop_distance: 

            break 

 



        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v + upr 

        right_cmd = v - upr 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 

        err_old = err 

        script.wait(10) 

 

    while stop_distance > 0: 

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if cur_enc >= deg: 

            break 

 

        temp_enc = stop_distance - (deg - cur_enc) 

 

        if v > 0: 

            v_temp = v - temp_enc / stop_distance * (v - 15) 

        else: 

            v_temp = v - temp_enc / stop_distance * (v + 15) 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v_temp + upr / 2 

        right_cmd = v_temp - upr / 2 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 



 

        err_old = err 

        script.wait(10) 

 

    stop_m(stop_type, left_cmd, right_cmd) 

 

 

# Проехать прямо заданное расстояние в сантиметрах. 

def drive_cm(cm, v, stop_type=1): 

    dist = abs(cm) / 100.0 

    motor_deg = dist * 360 / (math.pi * WHEEL_DIAMETER) 

    drive_enc(motor_deg, v, 0, 50, stop_type) 

 

 

# Повернуть робота на заданный угол. 

# mode: 

# "2w"   - двумя колесами, 

# "1w_l" - только левым колесом, 

# "1w_r" - только правым колесом. 

def turn_deg(mode="2w", degrees=90, v=40, stop_type=1): 

    if degrees == 0: 

        return 

 

    side = 1 if degrees > 0 else -1 

    degrees = abs(degrees) 

    v = abs(v) 

 

    robot_len = WHEEL_BASE 

    wheel_d = WHEEL_DIAMETER 

 

    if mode == "2w": 

        motor_deg = robot_len * degrees / wheel_d 



        drive_arc(motor_deg, v * side, -v * side, 150, 150, stop_type) 

 

    elif mode == "1w_l": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, v * side, 0, 150, 150, stop_type) 

 

    elif mode == "1w_r": 

        motor_deg = robot_len * degrees / wheel_d 

        drive_arc(motor_deg, 0, v * side, 150, 150, stop_type) 

 

 

# Проехать дугу заданной длины и радиуса. 

# dist   - длина дуги в метрах 

# radius - радиус дуги в метрах 

# положительный radius -> поворот направо 

# отрицательный radius -> поворот налево 

def drive_arc_radius(dist, radius, v=50, stop_type=1): 

    if radius == 0: 

        sync_dist(dist, v, stop_type) 

        return 

 

    deg = abs(dist) * 360 / (math.pi * WHEEL_DIAMETER) 

 

    half_base = WHEEL_BASE / 2.0 

    r = abs(radius) 

 

    r_left = r - half_base 

    r_right = r + half_base 

 

    if r_left < 0: 

        r_left = 0 

 



    ratio = r_left / r_right if r_right > 0 else 0 

 

    if radius > 0: 

        vb = v * ratio 

        vc = v 

    else: 

        vb = v 

        vc = v * ratio 

 

    drive_arc(deg, vb, vc, 150, 150, stop_type) 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ПО ЛИНИИ 

# ============================================================ 

 

# ПД-регулятор для движения по линии по двум датчикам. 

def pdReg(speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.0): 

    global last_err, err_sum 

 

    err = senLeft() - senRight() 

    err_sum += err 

    upr = err * kP + err_sum * kI + (err - last_err) * kD 

 

    mLeft(speed + upr) 

    mRight(speed - upr) 

 

    last_err = err 

  

 

# Проехать по линии заданное число энкодеров. 

def line_enc(encs, speed=LINE_SPEED, kP=1.0, kI=0.0, kD=0.0): 



    start_enc = encRight() 

    while abs(encRight() - start_enc) < abs(encs): 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# Проехать по линии заданную дистанцию в метрах. 

def line_dist(dist, speed=LINE_SPEED, kP=0.3, kI=0.0, kD=0.5): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

 

    stop_m(1, speed, speed) 

 

 

# Довернуть робота, пока правый датчик снова не увидит линию. 

def rotate_to_line(v=TURN_SPEED, line_threshold=LINE_THRESHOLD): 

    mLeft(-v) 

    mRight(v) 

    script.wait(1000) 

 



    while senRight() < line_threshold: 

        script.wait(10) 

 

    stop() 

 

 

# Ехать по линии до перекрестка. 

def line_to_cross(speed=LINE_SPEED, kP=0.2, kI=0.0, kD=0.0, cross_threshold=CROSS_THRESHOLD): 

    while senLeft() > cross_threshold or senRight() > cross_threshold: 

        print(senRight(), senLeft()) 

        pdReg(speed, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# Проехать заданное число перекрестков по линии. 

def line_cross(n_cross=1, speed=LINE_SPEED, kP=0.35, kI=0.00, kD=0.6): 

    for i in range(n_cross): 

        line_to_cross(speed, kP, kI, kD) 

        line_dist(CROSS_SHIFT, speed, 0.1, kI, 0.1) 

 

#        if i + 1 < n_cross: 

#            rotate_to_line() 

 

    stop() 

 

 

# Ехать по линии до ее конца. 

def line_to_end(speed=LINE_SPEED, kP=0.9, kI=0.0, kD=0.0, end_threshold=5): 

    reset_reg() 

    while senLeft() + senRight() > end_threshold: 

        pdReg(speed, kP, kI, kD) 



        script.wait(10) 

    stop() 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ВДОЛЬ СТЕНЫ 

# ============================================================ 

 

# ПД-регулятор для движения вдоль стены по переднему дальномеру. 

def pdWall(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1): 

    global last_err_w, err_sum_w 

 

    err = distF() - target 

    err_sum_w += err 

    upr = err * kP + err_sum_w * kI + (err - last_err_w) * kD 

 

    mLeft(speed + upr) 

    mRight(speed - upr) 

 

    last_err_w = err 

 

 

# Ехать вдоль стены до появления линии под центральным датчиком. 

def wall_to_line(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1, 

center_threshold=CENTER_THRESHOLD): 

    reset_wall_reg() 

    while senCenter() < center_threshold: 

        pdWall(speed, target, kP, kI, kD) 

        script.wait(10) 

    stop() 

 

 

# Ехать по линии до обнаружения стены. 



def line_wall(speed=LINE_SPEED, kP=0.9, kI=0.0, kD=0.0, dist_threshold=30, shift=200): 

    line_enc(200, speed, kP, kI, kD) 

 

    while True: 

        pdReg(speed, kP, kI, kD) 

        if distR() < dist_threshold: 

            line_enc(shift, speed, kP, kI, kD) 

            break 

        script.wait(10) 

 

    stop() 

 

 

# Ехать вдоль стены до заданного количества перекрестков. 

def wall_to_cross(n_cross=1, speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kI=0.0, kD=0.1, 

cross_threshold=70, shift=220): 

    reset_wall_reg() 

    cross_found = 0 

 

    while True: 

        pdWall(speed, target, kP, kI, kD) 

 

        if senLeft() + senRight() > cross_threshold: 

            sync_dist(CROSS_SHIFT, speed) 

            cross_found += 1 

 

            if cross_found >= n_cross: 

                break 

 

            forward(speed, shift) 

 

        script.wait(10) 

 



    stop() 

 

 

# ============================================================ 

# ДВИЖЕНИЕ ПО ГРАНИЦЕ ЦВЕТОВ 

# ============================================================ 

 

# Усредненно измерить яркости датчиков для калибровки перед стартом. 

def calibrate_color(n=20, delay=10): 

    global left_light, right_light, center_light 

 

    sum_left = 0 

    sum_right = 0 

    sum_center = 0 

 

    for i in range(n): 

        sum_left += senLeft() 

        sum_right += senRight() 

        sum_center += senCenter() 

        script.wait(delay) 

 

    left_light = sum_left / n 

    right_light = sum_right / n 

    center_light = sum_center / n 

 

 

# Определить, с какой стороны от границы находится нужный цвет. 

def change_color_side(diff=5): 

    global color_side 

 

    if left_light < right_light - diff: 

        color_side = 1 



    elif left_light > right_light + diff: 

        color_side = -1 

    else: 

        color_side = 1 

 

 

# Регулятор движения по границе двух цветов. 

def pdColor(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    global last_err_c 

 

    err_left = senCenter() - left_light 

    err_right = right_light - senCenter() 

    err = abs(err_left) - abs(err_right) 

    err *= color_side 

 

    upr = err * kP + (err - last_err_c) * kD 

 

    mLeft(speed - upr) 

    mRight(speed + upr) 

 

    last_err_c = err 

 

 

# Проехать по границе цветов заданное число энкодеров. 

def color_enc(encs, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_enc = encRight() 

    while abs(encRight() - start_enc) < abs(encs): 

        pdColor(speed, kP, kD) 

        script.wait(10) 

    stop() 

 

 



# Проехать по границе цветов заданную дистанцию в метрах. 

def color_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_left = encLeft() 

    start_right = encRight() 

    need_enc = abs((360 * dist) / (math.pi * WHEEL_DIAMETER)) 

 

    while True: 

        path_left = encLeft() - start_left 

        path_right = encRight() - start_right 

        path_enc = (abs(path_left) + abs(path_right)) / 2 

        if path_enc >= need_enc: 

            break 

 

        pdColor(speed, kP, kD) 

        script.wait(10) 

 

    stop() 

 

 

# Бесконечно ехать по границе цветов. 

def color_forever(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    while True: 

        pdColor(speed, kP, kD) 

        script.wait(10) 

 

 

# Готовое решение задачи движения по границе цветов. 

def solve_color_task(): 

    calibrate_color() 

    change_color_side() 

    reset_color_reg() 

    color_forever() 



 

 

# ============================================================ 

# ОДОМЕТРИЯ 

# ============================================================ 

 

# Сбросить координаты и привязать одометрию к текущим энкодерам. 

def reset_odometry(start_x=-0.0475, start_y=0.0, start_theta=0.0): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    x = start_x 

    y = start_y 

    theta = start_theta 

    last_enc_left = encLeft() 

    last_enc_right = encRight() 

 

 

# Обновить x, y, theta по текущим значениям энкодеров. 

def update_odometry(): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    now_left = encLeft() 

    now_right = encRight() 

 

    delta_left = now_left - last_enc_left 

    delta_right = now_right - last_enc_right 

 

    dist_left = math.pi * WHEEL_DIAMETER * delta_left / TICKS_PER_REV 

    dist_right = math.pi * WHEEL_DIAMETER * delta_right / TICKS_PER_REV 

 

    delta_s = (dist_left + dist_right) / 2.0 

    delta_theta = (dist_right - dist_left) / WHEEL_BASE 



 

    if abs(delta_theta) < 0.000001: 

        dx = delta_s * math.cos(theta) 

        dy = delta_s * math.sin(theta) 

    else: 

        avg_theta = theta + delta_theta / 2.0 

        dx = delta_s * math.cos(avg_theta) 

        dy = delta_s * math.sin(avg_theta) 

 

    x += dx 

    y += dy 

    theta += delta_theta 

    theta = math.atan2(math.sin(theta), math.cos(theta)) 

 

    last_enc_left = now_left 

    last_enc_right = now_right 

 

    return x, y, theta 

 

 

# Вернуть текущий радиус от стартовой точки. 

def odo_radius(): 

    return math.sqrt(x * x + y * y) 

 

 

# Ехать по границе цветов и одновременно обновлять одометрию. 

def pdColorOdo(speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    pdColor(speed, kP, kD) 

    update_odometry() 

 

 

# Проехать по границе цветов с контролем пройденного пути по координатам. 



def color_odo_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0): 

    start_x = x 

    start_y = y 

 

    while math.sqrt((x - start_x) ** 2 + (y - start_y) ** 2) < dist: 

        pdColorOdo(speed, kP, kD) 

        script.wait(10) 

 

    stop() 

 

 

# Ехать по границе цветов, пока радиус не достигнет нужного значения. 

def color_odo_until_radius(radius, speed=COLOR_SPEED, kP=0.9, kD=0.0, inside=True): 

    if inside: 

        while odo_radius() < radius: 

            pdColorOdo(speed, kP, kD) 

            script.wait(10) 

    else: 

        while odo_radius() > radius: 

            pdColorOdo(speed, kP, kD) 

            script.wait(10) 

 

    stop() 

 

 

# ============================================================ 

# ЛАБИРИНТ 

# ============================================================ 

 

# Проверить наличие прохода справа по ИК-датчику. 

def wall_right(): 

    return rightIK() > 70 



 

 

# Проверить наличие прохода спереди. 

# Если отдельного фронтального ИК нет, используем передний дальномер. 

def wall_front(): 

    return distF() > MAZE_FRONT_THRESHOLD 

 

 

# Повернуть в лабиринте направо. 

def maze_turn_right(): 

    mRight(-40) 

    mLeft(40) 

    script.wait(700) 

    stop() 

 

 

# Повернуть в лабиринте налево. 

def maze_turn_left(): 

    mRight(40) 

    mLeft(-40) 

    script.wait(700) 

    stop() 

 

 

# Обновить координаты клетки после проезда в соседнюю клетку. 

def update_cell(): 

    global cellX, cellY, cellOrient 

 

    if cellOrient == 0: 

        cellX += 1 

    elif cellOrient == 1: 

        cellY += 1 



    elif cellOrient == 2: 

        cellX -= 1 

    elif cellOrient == 3: 

        cellY -= 1 

 

 

# Доехать по линии до следующей клетки лабиринта. 

def maze_go_to_next_cell(): 

    while leftLine() + rightLine() < 60: 

        pdReg() 

        script.wait(10) 

 

    line_dist(0.145) 

    update_cell() 

 

 

# Решение задачи лабиринта по правилу правой руки. 

#def solve_maze(): 

#    global cellX, cellY 

# 

#    while not (cellX == 5 and cellY == 2): 

#        if wall_right(): 

#            maze_turn_right() 

#            maze_go_to_next_cell() 

#        elif wall_front(): 

#            maze_go_to_next_cell() 

#        else: 

#            maze_turn_left() 

# 

#    stop() 

 

 



# ============================================================ 

# КАМЕРА 

# БЛОК ОСТАВЛЕН БЕЗ ИЗМЕНЕНИЙ 

# ============================================================ 

 

aruco_3x3_dict = { 

    1: [0, 0, 0, 0, 0, 0, 0, 0, 1], 

    2: [0, 0, 0, 0, 0, 0, 0, 1, 0], 

    3: [0, 0, 0, 0, 0, 0, 0, 1, 1], 

    5: [0, 0, 0, 0, 0, 0, 1, 0, 1], 

    6: [0, 0, 0, 0, 0, 0, 1, 1, 0], 

    7: [0, 0, 0, 0, 0, 0, 1, 1, 1], 

    10: [0, 0, 0, 0, 0, 1, 0, 1, 0], 

    11: [0, 0, 0, 0, 0, 1, 0, 1, 1], 

    12: [0, 0, 0, 0, 0, 1, 1, 0, 0], 

    13: [0, 0, 0, 0, 0, 1, 1, 0, 1], 

    14: [0, 0, 0, 0, 0, 1, 1, 1, 0], 

    15: [0, 0, 0, 0, 0, 1, 1, 1, 1], 

    17: [0, 0, 0, 0, 1, 0, 0, 0, 1], 

    18: [0, 0, 0, 0, 1, 0, 0, 1, 0], 

    19: [0, 0, 0, 0, 1, 0, 0, 1, 1], 

    21: [0, 0, 0, 0, 1, 0, 1, 0, 1], 

    22: [0, 0, 0, 0, 1, 0, 1, 1, 0], 

    23: [0, 0, 0, 0, 1, 0, 1, 1, 1], 

    26: [0, 0, 0, 0, 1, 1, 0, 1, 0], 

    27: [0, 0, 0, 0, 1, 1, 0, 1, 1], 

    28: [0, 0, 0, 0, 1, 1, 1, 0, 0], 

    29: [0, 0, 0, 0, 1, 1, 1, 0, 1], 

    30: [0, 0, 0, 0, 1, 1, 1, 1, 0], 

    31: [0, 0, 0, 0, 1, 1, 1, 1, 1], 

    33: [0, 0, 0, 1, 0, 0, 0, 0, 1], 

    35: [0, 0, 0, 1, 0, 0, 0, 1, 1], 



    37: [0, 0, 0, 1, 0, 0, 1, 0, 1], 

    39: [0, 0, 0, 1, 0, 0, 1, 1, 1], 

    41: [0, 0, 0, 1, 0, 1, 0, 0, 1], 

    42: [0, 0, 0, 1, 0, 1, 0, 1, 0], 

    43: [0, 0, 0, 1, 0, 1, 0, 1, 1], 

    44: [0, 0, 0, 1, 0, 1, 1, 0, 0], 

    45: [0, 0, 0, 1, 0, 1, 1, 0, 1], 

    46: [0, 0, 0, 1, 0, 1, 1, 1, 0], 

    47: [0, 0, 0, 1, 0, 1, 1, 1, 1], 

    49: [0, 0, 0, 1, 1, 0, 0, 0, 1], 

    51: [0, 0, 0, 1, 1, 0, 0, 1, 1], 

    53: [0, 0, 0, 1, 1, 0, 1, 0, 1], 

    55: [0, 0, 0, 1, 1, 0, 1, 1, 1], 

    57: [0, 0, 0, 1, 1, 1, 0, 0, 1], 

    58: [0, 0, 0, 1, 1, 1, 0, 1, 0], 

    59: [0, 0, 0, 1, 1, 1, 0, 1, 1], 

    60: [0, 0, 0, 1, 1, 1, 1, 0, 0], 

    61: [0, 0, 0, 1, 1, 1, 1, 0, 1], 

    62: [0, 0, 0, 1, 1, 1, 1, 1, 0], 

    63: [0, 0, 0, 1, 1, 1, 1, 1, 1], 

    69: [0, 0, 1, 0, 0, 0, 1, 0, 1], 

    70: [0, 0, 1, 0, 0, 0, 1, 1, 0], 

    71: [0, 0, 1, 0, 0, 0, 1, 1, 1], 

    76: [0, 0, 1, 0, 0, 1, 1, 0, 0], 

    77: [0, 0, 1, 0, 0, 1, 1, 0, 1], 

    78: [0, 0, 1, 0, 0, 1, 1, 1, 0], 

    79: [0, 0, 1, 0, 0, 1, 1, 1, 1], 

    85: [0, 0, 1, 0, 1, 0, 1, 0, 1], 

    86: [0, 0, 1, 0, 1, 0, 1, 1, 0], 

    87: [0, 0, 1, 0, 1, 0, 1, 1, 1], 

    92: [0, 0, 1, 0, 1, 1, 1, 0, 0], 

    93: [0, 0, 1, 0, 1, 1, 1, 0, 1], 



    94: [0, 0, 1, 0, 1, 1, 1, 1, 0], 

    95: [0, 0, 1, 0, 1, 1, 1, 1, 1], 

    97: [0, 0, 1, 1, 0, 0, 0, 0, 1], 

    98: [0, 0, 1, 1, 0, 0, 0, 1, 0], 

    99: [0, 0, 1, 1, 0, 0, 0, 1, 1], 

    101: [0, 0, 1, 1, 0, 0, 1, 0, 1], 

    102: [0, 0, 1, 1, 0, 0, 1, 1, 0], 

    103: [0, 0, 1, 1, 0, 0, 1, 1, 1], 

    105: [0, 0, 1, 1, 0, 1, 0, 0, 1], 

    106: [0, 0, 1, 1, 0, 1, 0, 1, 0], 

    107: [0, 0, 1, 1, 0, 1, 0, 1, 1], 

    109: [0, 0, 1, 1, 0, 1, 1, 0, 1], 

    110: [0, 0, 1, 1, 0, 1, 1, 1, 0], 

    111: [0, 0, 1, 1, 0, 1, 1, 1, 1], 

    113: [0, 0, 1, 1, 1, 0, 0, 0, 1], 

    114: [0, 0, 1, 1, 1, 0, 0, 1, 0], 

    115: [0, 0, 1, 1, 1, 0, 0, 1, 1], 

    117: [0, 0, 1, 1, 1, 0, 1, 0, 1], 

    118: [0, 0, 1, 1, 1, 0, 1, 1, 0], 

    119: [0, 0, 1, 1, 1, 0, 1, 1, 1], 

    121: [0, 0, 1, 1, 1, 1, 0, 0, 1], 

    122: [0, 0, 1, 1, 1, 1, 0, 1, 0], 

    123: [0, 0, 1, 1, 1, 1, 0, 1, 1], 

    125: [0, 0, 1, 1, 1, 1, 1, 0, 1], 

    126: [0, 0, 1, 1, 1, 1, 1, 1, 0], 

    127: [0, 0, 1, 1, 1, 1, 1, 1, 1], 

    141: [0, 1, 0, 0, 0, 1, 1, 0, 1], 

    142: [0, 1, 0, 0, 0, 1, 1, 1, 0], 

    143: [0, 1, 0, 0, 0, 1, 1, 1, 1], 

    157: [0, 1, 0, 0, 1, 1, 1, 0, 1], 

    158: [0, 1, 0, 0, 1, 1, 1, 1, 0], 

    159: [0, 1, 0, 0, 1, 1, 1, 1, 1], 



    171: [0, 1, 0, 1, 0, 1, 0, 1, 1], 

    173: [0, 1, 0, 1, 0, 1, 1, 0, 1], 

    175: [0, 1, 0, 1, 0, 1, 1, 1, 1], 

    187: [0, 1, 0, 1, 1, 1, 0, 1, 1], 

    189: [0, 1, 0, 1, 1, 1, 1, 0, 1], 

    191: [0, 1, 0, 1, 1, 1, 1, 1, 1], 

    197: [0, 1, 1, 0, 0, 0, 1, 0, 1], 

    199: [0, 1, 1, 0, 0, 0, 1, 1, 1], 

    205: [0, 1, 1, 0, 0, 1, 1, 0, 1], 

    206: [0, 1, 1, 0, 0, 1, 1, 1, 0], 

    207: [0, 1, 1, 0, 0, 1, 1, 1, 1], 

    213: [0, 1, 1, 0, 1, 0, 1, 0, 1], 

    215: [0, 1, 1, 0, 1, 0, 1, 1, 1], 

    221: [0, 1, 1, 0, 1, 1, 1, 0, 1], 

    222: [0, 1, 1, 0, 1, 1, 1, 1, 0], 

    223: [0, 1, 1, 0, 1, 1, 1, 1, 1], 

    229: [0, 1, 1, 1, 0, 0, 1, 0, 1], 

    231: [0, 1, 1, 1, 0, 0, 1, 1, 1], 

    237: [0, 1, 1, 1, 0, 1, 1, 0, 1], 

    239: [0, 1, 1, 1, 0, 1, 1, 1, 1], 

    245: [0, 1, 1, 1, 1, 0, 1, 0, 1], 

    247: [0, 1, 1, 1, 1, 0, 1, 1, 1], 

    253: [0, 1, 1, 1, 1, 1, 1, 0, 1], 

    255: [0, 1, 1, 1, 1, 1, 1, 1, 1], 

    327: [1, 0, 1, 0, 0, 0, 1, 1, 1], 

    335: [1, 0, 1, 0, 0, 1, 1, 1, 1], 

    343: [1, 0, 1, 0, 1, 0, 1, 1, 1], 

    351: [1, 0, 1, 0, 1, 1, 1, 1, 1], 

    367: [1, 0, 1, 1, 0, 1, 1, 1, 1], 

    383: [1, 0, 1, 1, 1, 1, 1, 1, 1] 

} 

# для полного 160 120 



size_x=105-55 

size_y=156-5 

 

 

def grayScale(sPic): 

    bufPic = [] 

    #script.removeFile("output.txt") 

    for i in range(len(sPic)): 

        p = sPic[i] 

        r = (p & 0xff0000) >> 16 

        g = (p & 0xff00) >> 8 

        b = (p & 0xff) 

        p = r * 0.299 + g * 0.587 + b * 0.114 

        bufPic.append(p) 

        #script.writeToFile("output.txt", str(p)+" ") 

    #print(*bufPic) 

    return bufPic 

   

   

   

   

def read_image_from_file(filename): 

    """ 

    #Границы для изображения на 90см: x(42, 74) y(70, 102) 

    Границы для изображения 60 см: х(50, 81) у(50, 101) 

    Границы для изображения 30 см: х(20, 101) у(50, 131) 

    Считываем данные из файла формата: 

      1) номер теста (int) 

      2) width height (int int) 

      3) height строк по width чисел 0-255 

    Возвращаем 2D-массив яркостей (градаций серого) размером [height][width]. 

    """ 



    tokens=filename 

    # tokens теперь список всех чисел файла (строки разбиты по пробелам). 

    total_width=160 

    total_height=120 

    # Первое число — номер теста (например, 1): 

    index = 0 

    

     

    # Создаём матрицу под итоговые пиксели в градациях серого 

    image = [[0]*total_width for _ in range(total_height)] 

     

    # Считываем все пиксели, применяем формулу перевода в grayscale 

    #gray = 0.299*R + 0.587*G + 0.114*B 

    # Для удобства и скорости округлим в int сразу 

    for row in range(total_height): 

        for col in range(total_width): 

            # R = int(tokens[index]);   index += 1 

            # G = int(tokens[index]);   index += 1 

            # B = int(tokens[index]);   index += 1 

            # gray_value = int(0.299*R + 0.587*G + 0.114*B) 

 

            image[row][col] = int(float(tokens[index])) 

            index += 1 

 

    true_image = [[0] * (size_y) for _ in range(size_x)] 

    x = 0 

    y = 0 

    for row in range(55, 105): 

        for col in range(5, 156): 

            true_image[x][y] = image[row][col] 

            y += 1 

        x+=1 



        y=0 

    #print(image) 

     

    # закоментить если надо фул изо 

    

     

    return true_image 

     

 

def gaussian_blur_3x3(image): 

    """ 

    Применяем Гауссово размытие 3x3 к изображению (2D-матрица). 

    Используем классическую маску: 

        [1 2 1] 

        [2 4 2] 

        [1 2 1] 

    Делим на 16. 

    Для упрощения: пиксели на границах просто копируем без размытия 

    (или можно аккуратно обрабатывать края). 

    Возвращаем новую 2D-матрицу таких же размеров. 

    """ 

    height = len(image) 

    width = len(image[0]) if height > 0 else 0 

     

    # Гауссова маска 3x3 

    kernel = [ 

        [1, 2, 1], 

        [2, 4, 2], 

        [1, 2, 1] 

    ] 

    kernel_sum = 16 

     



     

    for i in range(size_x): 

      for j in range(size_y): 

        image[i][j] = 0xffffff if image[i][j] > 100 else 0 

    return image  

 

def clear(bw_image): 

    global size_x, size_y 

    i = 0 

    j = 0 

    while True: 

        if sum(bw_image[i][j:]) > size_y * 0.3: 

 

            for k in range(size_y): 

                bw_image[i][k] = 1 

        else: 

            break 

        i += 1 

    i = size_x-1 

    j = 0 

    while True: 

        if sum(bw_image[i][j:]) > size_y * 0.3: 

 

            for k in range(size_y): 

                bw_image[i][k] = 1 

        else: 

            break 

        i -= 1 

    i = 0 

    j = 0 

    print("=") 

     



     

    return bw_image 

 

def to_black_and_white(image, threshold=125): 

    """ 

    Бинаризация изображения (2D-матрица) с порогом threshold. 

    Значения < threshold -> 0 (чёрный), иначе -> 1 (белый). 

    """ 

    height = len(image) 

    width = len(image[0]) if height > 0 else 0 

     

    bw_image = [[0]*width for _ in range(height)] 

     

    for row in range(height): 

        for col in range(width): 

            if image[row][col] < threshold: 

                bw_image[row][col] = 0 

            else: 

                bw_image[row][col] = 1 

    #bw_image=clear(bw_image)             

    return bw_image 

 

 

def find_top_left_corner(bw_image): 

    """ 

    Ищем угол рамки, видимый при движении по диагоналям из (0,0). 

    bw_image: 2D-массив, где 0 = чёрный, 255 = белый. 

    Возвращает (row, col). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     



    # Максимальное возможное значение "суммы индексов" = (height-1) + (width-1) 

    max_d = (height - 1) + (width - 1) 

     

    # Перебираем "слои" (d = i + j) 

    for d in range(max_d + 1): 

        # Для каждого d перебираем i от 0 до d 

        for i in range(d + 1): 

            j = d - i 

            # Проверяем, не вышли ли за границы 

            if i < height and j < width: 

                if bw_image[i][j] == 0: 

                    return (j, i) # (x, y) 

    # Если ничего не нашли (что маловероятно при условии, что угол существует), 

    # вернём None или бросим исключение 

    return None 

 

def find_top_right_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (0, width-1) вглубь. 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            # Вместо j = d - i, теперь нужно отнимать от правого края 

            j = (width - 1) - (d - i) 

            if i < height and 0 <= j < width: 

                if bw_image[i][j] == 0: 

                    return (j, i) # (x, y) 



    return None 

 

def find_bottom_left_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (height-1, 0). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 

            # i идёт от 0 вверх, но нам нужен row = (height-1) - i (снизу вверх) 

            row = (height - 1) - i 

            col = d - i 

            if row >= 0 and col < width and row < height: 

                if bw_image[row][col] == 0: 

                    return (col, row) # (x, y) 

    return None 

 

def find_bottom_right_corner(bw_image): 

    """ 

    Ищем угол рамки, двигаясь по диагоналям из (height-1, width-1). 

    """ 

    height = len(bw_image) 

    width = len(bw_image[0]) if height > 0 else 0 

     

    max_d = (height - 1) + (width - 1) 

     

    for d in range(max_d + 1): 

        for i in range(d + 1): 



            row = (height - 1) - i 

            col = (width - 1) - (d - i) 

            if row >= 0 and col >= 0 and row < height and col < width: 

                if bw_image[row][col] == 0: 

                    return (col, row) # (x, y) 

    return None 

 

def find_corners_diagonal(bw_image): 

    """ 

    Находим все 4 угла рамки, используя диагональные проходы 

    из каждого угла изображения. 

    Возвращает список [(r_tl, c_tl), (r_tr, c_tr), (r_bl, c_bl), (r_br, c_br)]. 

    """ 

    c_tl = find_top_left_corner(bw_image) 

    c_tr = find_top_right_corner(bw_image) 

    c_bl = find_bottom_left_corner(bw_image) 

    c_br = find_bottom_right_corner(bw_image) 

     

    return [c_tl, c_tr, c_bl, c_br] 

 

 

def get_sub_cell_centers(corners): 

    """ 

    corners: список из 4 точек (x, y) в порядке: 

      0) верхний левый (TL) 

      1) верхний правый (TR) 

      2) нижний левый (BL) 

      3) нижний правый (BR) 

    Возвращаем список из 25 точек (x, y) — центров ячеек. 

    """ 

    # Распакуем углы для удобства чтения 

    (xtl, ytl) = corners[0]  # Top-Left 



    (xtr, ytr) = corners[1]  # Top-Right 

    (xbl, ybl) = corners[2]  # Bottom-Left 

    (xbr, ybr) = corners[3]  # Bottom-Right 

     

    centers = [] 

    # Проходим по i=0..4 (строки), j=0..4 (столбцы) 

    for i in range(5): 

        for j in range(5): 

            # r и c — доля от 0 до 1 

            r = (i + 0.5) / 5.0 

            c = (j + 0.5) / 5.0 

             

            # Линейная интерполяция по верхней границе: top = TL*(1-c) + TR*c 

            top_x = xtl*(1 - c) + xtr*c 

            top_y = ytl*(1 - c) + ytr*c 

             

            # Линейная интерполяция по нижней границе: bottom = BL*(1-c) + BR*c 

            bot_x = xbl*(1 - c) + xbr*c 

            bot_y = ybl*(1 - c) + ybr*c 

             

            # Теперь интерполяция по вертикали между top и bottom 

            center_x =int (top_x*(1 - r) + bot_x*r) 

            center_y = int ( top_y*(1 - r) + bot_y*r) 

             

            centers.append((center_x, center_y)) 

     

    return centers 

 

 

def get_3x3_matrix(image, centers_5x5): 

    """ 

    Из 5×5 центров берём внутренние 3×3. 



    Возвращаем матрицу (список из 3 списков, по 3 элемента) с битами 0 или 1. 

     

    image[row][col] — яркость (0..255). 

    centers_5x5[k] = (x, y)  (учтите, что x=col, y=row). 

    """ 

    mat_3x3 = [] 

    for i in range(1, 4):  # строки 1..3 

        row_bits = [] 

        for j in range(1, 4):  # столбцы 1..3 

            (x, y) = centers_5x5[i*5 + j] 

            # Берем координаты 

            pix_val = image[y][x] 

            bit = pix_val 

            row_bits.append(bit) 

        mat_3x3.append(row_bits) 

    return mat_3x3 

 

def rotate_3x3_90(mat): 

    """ 

    Поворачивает матрицу mat (3×3) на 90 градусов по часовой стрелке. 

    Возвращает новую 3×3 матрицу. 

    """ 

    n = 3 

    rotated = [[0]*n for _ in range(n)] 

    for r in range(n): 

        for c in range(n): 

            rotated[r][c] = mat[n-1-c][r] 

    return rotated 

 

def flatten_3x3(mat): 

    """ 

    Превращаем 3×3 матрицу в список из 9 элементов (построчно). 



    """ 

    # mat[r][c], r=0..2, c=0..2 

    arr = [] 

    for r in range(3): 

        for c in range(3): 

            arr.append(mat[r][c]) 

    return arr 

 

def decode_aruco_3x3(mat_3x3, aruco_dict): 

    """ 

    Проверяем 4 поворота (0,90,180,270). 

    mat_3x3: матрица 3×3 с битами 0/1. 

    aruco_dict: словарь {key_id: [9 бит], ...}. 

    Возвращаем key_id, если нашли совпадение, иначе None. 

    """ 

    # 0° (без поворота) 

    mat0 = mat_3x3 

    arr0 = flatten_3x3(mat0) 

     

    # 90° 

    mat90 = rotate_3x3_90(mat0) 

    arr90 = flatten_3x3(mat90) 

     

    # 180° 

    mat180 = rotate_3x3_90(mat90) 

    arr180 = flatten_3x3(mat180) 

     

    # 270° 

    mat270 = rotate_3x3_90(mat180) 

    arr270 = flatten_3x3(mat270) 

     

    # Сформируем список всех вариантов 



    candidates = [arr0, arr90, arr180, arr270] 

    #print(candidates) 

     

    # Для каждого кандидата проверяем, есть ли в словаре 

    for candidate in candidates: 

        for key_id, pattern in aruco_dict.items(): 

            if candidate == pattern: 

                return key_id  # нашли совпадение 

     

    # Если ничего не подошло 

    return None 

 

 

def plot_3x3_on_axis(ax, mat_3x3, title=''): 

    """ 

    Рисуем 3×3 матрицу бит (0 или 1) на заданной оси ax. 

    """ 

    # Координаты «углов» клеток: 0..3 по каждой оси (чтобы было 3 клетки) 

    X = [0, 1, 2, 3] 

    Y = [0, 1, 2, 3] 

     

    # Переводим мат_3x3 (0/1) в float для pcolormesh 

    color_data = [] 

    for row in mat_3x3: 

        color_data.append([float(v) for v in row]) 

     

    # Рисуем сетку клеток 

    c = ax.pcolormesh(X, Y, color_data, cmap='gray', vmin=0, vmax=1, 

                      edgecolors='black', linewidth=1) 

     

    # Добавим текст в центр каждой клетки 

    for i in range(3): 



        for j in range(3): 

            val = mat_3x3[i][j] 

            ax.text(j+0.5, i+0.5, str(val), 

                    ha='center', va='center', 

                    color='red', fontsize=14) 

     

    # Инвертируем ось Y, чтобы i=0 была сверху 

    ax.invert_yaxis() 

    # Клетки квадратные 

    ax.set_aspect('equal') 

     

    # Уберём подписи на осях 

    ax.set_xticks([]) 

    ax.set_yticks([]) 

     

    ax.set_title(title) 

 

def parse_xy_values(bits_9): 

    """ 

    Из списка 9 бит (bits_9) берём: 

      - первые 4 бита (индексы 0..3) -> X1, Y1 (каждый по 2 бита) 

      - следующие 4 бита (индексы 4..7) -> X2, Y2 

    Возвращаем (X1, Y1, X2, Y2). 

    """ 

    X1 = (bits_9[8] << 1) + bits_9[7]  # биты [0..1] 

    Y1 = (bits_9[6] << 1) + bits_9[5]  # биты [2..3] 

    X2 = (bits_9[4] << 1) + bits_9[3]  # биты [4..5] 

    Y2 = (bits_9[2] << 1) + bits_9[1]  # биты [6..7] 

    return (X1, Y1, X2, Y2) 

 

def camera(): 

    # 1. Считываем изображение из файла и переводим в градации серого 



    filename = getPhoto() 

    img_gray=grayScale(filename) 

    image = read_image_from_file(img_gray) 

     

    # 2. Отобразим исходное (серое) изображение для проверки 

    #show_image(image_gray, title='Исходное изображение (grayscale)',value_max=255) 

     

    # 3. Применим Гауссово размытие 3x3 

    blurred = gaussian_blur_3x3(image) 

    #show_image(blurred, title='После Гауссова размытия 3x3', value_max=255) 

     

    # 4. Применим бинаризацию с порогом 125 

    bw_image = to_black_and_white(blurred, threshold=125) 

    #show_image(bw_image, title='Итоговое чёрно-белое изображение (threshold=125)', 

value_max=1) 

 

    # 5. Ищем углы 

    corners = find_corners_diagonal(bw_image) 

     

    # 6. Отображаем результат поиска углов 

    #show_corners(bw_image, corners,1) 

    #print (corners) 

 

    # 7. Получаем список центров 25 ячеек 

    centers_5x5 = get_sub_cell_centers(corners) 

    #print(centers_5x5) 

 

    # 8. Отображаем центры ячеек 

    #show_cell_centers(bw_image, centers_5x5,1) 

     

    # 9. Получаем 3×3 матрицу (биты) 

    mat_3x3 = get_3x3_matrix(bw_image, centers_5x5) 

    #print(mat_3x3) 



    #show_image(mat_3x3, title='Матрица Артаг 3*3', value_max=1) 

    #show_mat_3x3_as_grid(mat_3x3) 

    #show_all_rotations(mat_3x3) 

 

    # 10. Проверяем по словарю 

    found_key = decode_aruco_3x3(mat_3x3, aruco_3x3_dict) 

    bits_9=aruco_3x3_dict[found_key] 

    X1, Y1, X2, Y2=parse_xy_values(bits_9) 

 

    if found_key is not None: 

        brick.display().clear() 

        brick.display().addLabel(X1, 10, 10) 

        brick.display().addLabel(Y1, 30, 10) 

        brick.display().addLabel(X2, 50, 10) 

        brick.display().addLabel(Y2, 70, 10) 

        brick.display().redraw() 

        script.wait(2000) 

        print("Найден ключ в словаре:", found_key) 

    else: 

        print("1, 1") 

    return X1, Y1, X2, Y2 

#====================================================================================

============================================= 

 

def center_color(img, window): 

    x = len(img) // 2 

    y = len(img[0]) // 2 

    zone = [i[y - window // 2: y + window // 2] for i in img[x - window // 2: x + window // 2]] 

    count = 0 

    red = 0 

    green = 0 

    blue = 0 

    for i in range(len(zone)): 



        for j in range(len(zone[i])): 

            pixel = zone[i][j] 

            red += (pixel & 0xff0000) >> 16 

            green += (pixel & 0xff00) >> 8 

            blue += (pixel & 0xff) 

            #print(pixel) 

            count += 1 

    #print(red, green, blue) 

    return (red // count , green // count, blue // count) 

   

 

def get_color(): 

    photo = getPhoto() 

    #print(len(photo)) 

    array = read_image_from_file(photo) 

    color = center_color(array, 10) 

    print(color, end = "  ") 

    if color[0] > color[1] and color[0] > color[2] and color[1] < 100: 

        return 0 

    elif color[1] > color[0] and color[1] > color[2]: 

        return 2 

    elif color[2] > color[0] and color[2] > color[1]: 

        return 3 

    else: 

        return 1 

 

 

 

 

# ============================================================ 

# ТОЧКА ВХОДА 

# ============================================================ 



def go_cube(cube_dist_treshold,enc_dist_treshold, v, stop_type = 1): 

    drive_cm(5, v, 0) 

    prepare_motors() 

    reset_encoders() 

    start_left = encLeft() 

    start_right = encRight() 

    deg = enc_dist_treshold * 360 / (math.pi * WHEEL_DIAMETER) 

    err_old = 0 

    left_cmd = 0 

    right_cmd = 0 

 

    if abs(v) < 50: 

        kp = 1.1 

        kd = 1.0 

    else: 

        kp = 0.6 

        kd = 0.5 

    while True: 

         

        cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right) 

        if distL() < cube_dist_treshold or cur_enc > deg: 

            break 

 

        err = enc_l - enc_r 

        upr = kp * err + kd * (err - err_old) 

 

        left_cmd = v + upr 

        right_cmd = v - upr 

 

        mLeft(left_cmd) 

        mRight(right_cmd) 

 



        err_old = err 

        script.wait(10) 

    stop_m(1, left_cmd, right_cmd) 

     

     

 

 

def main(): 

    # line_cross(4) 

    # solve_wall_task() 

    # solve_color_task() 

    # solve_color_odo_task() 

    # solve_maze() 

 

    brick.display().clear() 

    brick.display().addLabel(f"SOUTHWEST:{13}", 10, 10, 20) 

    brick.display().redraw() 

    motor_time(-40, 5000) 

    drive_cm(25, 40) 

    turn_deg("2w", 45, 40, 1) 

    drive_cm(30, 40) 

    turn_deg("2w", -43, 40, 1) 

    drive_cm(27,40) 

    script.wait(1000) 

    if distR() < 20: 

        NORTH=1 

    else: 

        NORTH=0 

    west = "" 

    for i in range(5): 

        brick.display().clear() 

        brick.display().addLabel(f"{distL()}", 10, 10, 20) 



        brick.display().redraw() 

        if distL() < 19: 

            west += "1" 

        else: 

            west += "0" 

        if i == 4: 

            if distR() < 20: 

                SOUTH=1 

            else: 

                SOUTH=0 

        drive_cm(20, 40) 

    brick.display().clear() 

    brick.display().addLabel(f"{west} stat: {NORTH}/{SOUTH}", 10, 10, 20) 

    brick.display().redraw() 

    drive_cm(5, 40) 

    turn_deg("2w", -45, 40, 1) 

    drive_cm(25, 40) 

    turn_deg("2w", 45, 40, 1) 

    line_cross() 

    if SOUTH: 

      west = west[::-1] 

     

     

     

     

    turn_deg("2w", 90, 40, 1) 

    brick.display().clear() 

    brick.display().addLabel(f"EAST:{int(west, 2)}", 10, 10, 20) 

    brick.display().redraw() 

    motor_time(-40, 5000) 

    drive_cm(10, 50) 

    line_cross() 



     

    code = ["0", "0", "0", "0"] 

    drive_cm(1, -50) 

    if senLeft() > 50: 

        code[3] = "1" 

    else: 

        code[3] = "0" 

    if senRight() > 50: 

        code[0] = "1" 

    else: 

        code[0] = "0" 

    drive_cm(2, -50) 

    script.wait(500) 

    if senLeft() > 50: 

        code[2] = "1" 

    else: 

        code[2] = "0" 

    if senRight() > 50: 

        code[1] = "1" 

    else: 

        code[1] = "0" 

    code_bin = "" 

    for i in code: 

        code_bin += i 

    drive_cm(15, 50) 

    brick.display().clear() 

    brick.display().addLabel(f"Code:{code_bin}", 10, 10, 20) 

    brick.display().redraw() 

    script.wait(500) 

     

    line_cross() 

     



    turn_deg("2w", -90, 40, 1) 

    brick.motor("S1").setPower(120) 

    brick.motor("S2").setPower(-30) 

    script.wait(500) 

    drive_cm(30,40) 

    brick.motor("S2").setPower(120) 

    script.wait(500) 

    brick.motor("S1").setPower(0) 

    turn_deg("2w", 180, 40, 1) 

    drive_cm(42,40) 

    turn_deg("2w", -15, 40, 1) 

    brick.motor("S1").setPower(100) 

    script.wait(500) 

    brick.motor("S2").setPower(-30) 

    script.wait(500) 

    brick.motor("S1").setPower(-80) 

    script.wait(500) 

    turn_deg("2w", 15, 40, 1) 

    drive_cm(10,-40) 

    turn_deg("2w", -90, 40, 1) 

     

     

    line_cross() 

    drive_cm(15, 50) 

    line_cross() 

     

     

     

    turn_deg("2w", 90, 40, 1) 

    brick.display().clear() 

    brick.display().addLabel(f"SOUTHEAST:{int(code_bin, 2)}", 10, 10, 20) 

    brick.display().redraw() 



    motor_time(-40, 5000) 

    drive_cm(10, 50) 

    east = "" 

    for i in range(5): 

        line_dist(0.2) 

        script.wait(100) 

        brick.display().clear() 

        brick.display().addLabel(f"{distR()}", 10, 10, 20) 

        brick.display().redraw() 

        if distR() < 70: 

            east += "1" 

        else: 

            east += "0" 

        line_cross() 

     

    if NORTH: 

        east = east[::-1] 

    brick.display().clear() 

    brick.display().addLabel(f"WEST:{int(east, 2)}", 10, 10, 20) 

    brick.display().addLabel(f"WEST:{east}", 10, 40, 20) 

    brick.display().redraw() 

    turn_deg("2w", 90, 40, 1) 

    motor_time(-40, 5000) 

    drive_cm(10, 50) 

    brick.motor("S1").setPower(100) 

    line_cross() 

    drive_cm(10, 40) 

    line_cross() 

    brick.motor("S2").setPower(100) 

    turn_deg("2w", 90, 40, 1) 

    drive_cm(75, 50) 

    brick.motor("S2").setPower(-100) 



    drive_cm(75, -50) 

    turn_deg("2w", -90, 40, 1) 

    line_cross() 

    brick.motor("S2").setPower(100) 

    turn_deg("2w", 115, 40, 1) 

    drive_cm(65, 50) 

    brick.motor("S2").setPower(-100) 

    script.wait(1000) 

    stop() 

    brick.stop() 

   

 

if __name__ == '__main__': 

    main() 

 

Немцев Егор 

import sys 

import time 

import random 

import math 

errOld = 0 

y = [0, 0, 0, 0, 0] 

x = [0, 0, 0, 0, 0] 

first = [0, 0, 0, 0, 0] 

southwest = 13 

southeast = 0 

east = 0 

west = 0 

flag = [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0] 

invert = 0 

def servo(): 

#  brick.motor("S2").setPower(90) 



#  script.wait(1000) 

  brick.motor("S1").setPower(90) 

  script.wait(800) 

  brick.motor("S2").setPower(-90) 

  script.wait(500) 

  brick.motor("S1").setPower(-90) 

  script.wait(800) 

def lineP(): 

  errOld = 0 

  while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 110: 

    err = brick.sensor("A5").read() - brick.sensor("A6").read() 

    up = err * 0.1 + (err-errOld) * 0.1 

    brick.motor("M3").setPower(63-up) 

    brick.motor("M4").setPower(63+up) 

    errOld = err 

    script.wait(1) 

  stop(50,50) 

  move(80,95) 

def lineP1(): 

  errOld = 0 

  while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 105: 

    err = brick.sensor("A5").read() - brick.sensor("A6").read() 

    up = err * 0.15 + (err-errOld) * 0.1 

    brick.motor("M3").setPower(75-up) 

    brick.motor("M4").setPower(75+up) 

    errOld = err 

    script.wait(0.5) 

  stop(50,50) 

  move(90,95) 

   

def lineG(mm): 

  errOld = 0 



  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  gr = round(360/226*mm) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

    err = brick.sensor("A5").read() - brick.sensor("A6").read() 

    up = err * 0.1 + (err-errOld) * 0.1 

    brick.motor("M3").setPower(80-up) 

    brick.motor("M4").setPower(80+up) 

    errOld = err 

    script.wait(1) 

  stop(50,50) 

def lineG1(mm): 

  errOld = 0 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  gr = round(360/226*mm) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

    err = brick.sensor("A5").read() - brick.sensor("A6").read() 

    up = err * 0.2 + (err-errOld) * 0.1 

    brick.motor("M3").setPower(80-up) 

    brick.motor("M4").setPower(80+up) 

    errOld = err 

    script.wait(1) 

  stop(50,50) 

def lineG_dist(mm): 

  errOld = 0 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  gr = round(360/226*mm) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

    err = 10 - brick.sensor("D1").read() 

    up = err * 5 + (err-errOld) * 10 



    brick.motor("M3").setPower(55-up) 

    brick.motor("M4").setPower(55+up) 

    errOld = err 

    script.wait(1) 

  stop(50,50) 

def stop(vB,vC): 

  if vB > 0: 

    brick.motor("M3").setPower(-50) 

  elif vB < 0: 

    brick.motor("M3").setPower(50) 

  if vC > 0: 

    brick.motor("M4").setPower(-50) 

  elif vC < 0: 

    brick.motor("M4").setPower(50) 

  script.wait(50) 

  brick.motor("M3").powerOff() 

  brick.motor("M4").powerOff() 

def move(v, mm): 

  if v == 80: 

    v = 100 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  gr = round(360/226*mm) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

    err = brick.encoder("E3").read() - brick.encoder("E4").read() 

    up = err * 0.1 + (err-errOld)*0.3 

    brick.motor("M3").setPower(v-up) 

    brick.motor("M4").setPower(v+up) 

    script.wait(5) 

    err = errOld 

  stop(50,50) 

def move_sync(vB, vC, angle): 



  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  gr = round(2.5*angle) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

    brick.motor("M3").setPower(vC) 

    brick.motor("M4").setPower(vB) 

    script.wait(1) 

  stop(vC,vB) 

def left(): 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  brick.motor("M3").setPower(70) 

  brick.motor("M4").setPower(-70) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < 70: 

    script.wait(1) 

#    brick.display().addLabel(brick.encoder("E3").read(), 20, 20, 30) 

#    brick.display().addLabel(brick.encoder("E4").read(), 100, 20, 30) 

#    brick.display().redraw() 

  while brick.sensor("A6").read() < 50: 

    brick.motor("M3").setPower(70) 

    brick.motor("M4").setPower(-70) 

#    brick.display().addLabel(brick.sensor("A5").read(), 20, 20, 30) 

#    brick.display().addLabel(brick.sensor("A6").read(), 100, 20, 30) 

#    brick.display().redraw() 

    script.wait(1) 

  script.wait(100) 

  stop(50,-50) 

def left1(): 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  brick.motor("M3").setPower(100) 

  brick.motor("M4").setPower(-100) 



  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < 50: 

    script.wait(1) 

#    brick.display().addLabel(brick.encoder("E3").read(), 20, 20, 30) 

#    brick.display().addLabel(brick.encoder("E4").read(), 100, 20, 30) 

#    brick.display().redraw() 

  while brick.sensor("A6").read() < 50: 

    brick.motor("M3").setPower(90) 

    brick.motor("M4").setPower(-90) 

#    brick.display().addLabel(brick.sensor("A5").read(), 20, 20, 30) 

#    brick.display().addLabel(brick.sensor("A6").read(), 100, 20, 30) 

#    brick.display().redraw() 

    script.wait(1) 

  stop(50,-50) 

def right(): 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  brick.motor("M3").setPower(-70) 

  brick.motor("M4").setPower(70) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < 70: 

    script.wait(1) 

  while brick.sensor("A5").read() < 50: 

    brick.motor("M3").setPower(-70) 

    brick.motor("M4").setPower(70) 

    script.wait(1) 

  script.wait(100) 

  stop(-50,50) 

   

   

def right1(): 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  brick.motor("M3").setPower(-100) 



  brick.motor("M4").setPower(100) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < 50: 

    script.wait(1) 

  while brick.sensor("A5").read() < 50: 

    brick.motor("M3").setPower(-90) 

    brick.motor("M4").setPower(90) 

    script.wait(1) 

  stop(-50,50) 

   

   

   

class Program(): 

  __interpretation_started_timestamp__ = time.time() * 1000 

 

  pi = 3.141592653589793 

 

  def execMain(self): 

 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

 

     

     

#    while (True): 

#      brick.display().addLabel(brick.sensor("A5").read(), 20, 20, 30) 

#      brick.display().addLabel(brick.sensor("A6").read(), 100, 20, 30) 

#      brick.display().addLabel(brick.sensor("A1").read(), 20, 60, 30) 

#      brick.display().addLabel(brick.sensor("D1").read(), 100, 60, 30) 

#      brick.display().addLabel(brick.encoder("E3").read(), 20, 100, 30) 

#      brick.display().addLabel(brick.encoder("E4").read(), 100, 100, 30) 

#      brick.display().redraw() 

#      script.wait(5) 



 

#    while (True):  

#      script.wait(2000) 

#       

#      west -= 1 

# 

# 

 

 

 

 

     

     

     

     

    lineG1(270) 

    script.wait(50) 

    if brick.sensor("D1").read() < 70: 

      invert = 0 

    else: 

      invert = 1 

    brick.display().clear() 

    brick.display().addLabel(invert, 10, 30, 30) 

    brick.display().redraw() 

    right1() 

    lineP1() 

    right1() 

    lineG_dist(410) 

    if (brick.sensor("A1").read() < 22): 

      if invert == 1: 

        x[4] = 1 

      else:   



        x[0] = 1 

      brick.motor("S1").setPower(90) 

      brick.motor("S2").setPower(-90) 

      script.wait(1000) 

      brick.motor("S2").setPower(90) 

      move_sync(65,-65,90) 

      brick.motor("S2").setPower(-90) 

      brick.motor("S1").setPower(-90) 

      move_sync(-65,65,93) 

    lineG_dist(200) 

    if (brick.sensor("A1").read() < 22): 

      if invert == 1: 

        x[3] = 1 

      else:   

        x[1] = 1 

      brick.motor("S1").setPower(90) 

      brick.motor("S2").setPower(-90) 

      script.wait(1000) 

      brick.motor("S2").setPower(90) 

      move_sync(65,-65,90) 

      brick.motor("S2").setPower(-90) 

      brick.motor("S1").setPower(-90) 

      move_sync(-65,65,93) 

    lineG_dist(200) 

    if (brick.sensor("A1").read() < 22): 

      x[2] = 1 

      brick.motor("S1").setPower(90) 

      brick.motor("S2").setPower(-90) 

      script.wait(1000) 

      brick.motor("S2").setPower(90) 

      move_sync(65,-65,90) 

      brick.motor("S2").setPower(-90) 



      brick.motor("S1").setPower(-90) 

      move_sync(-65,65,93) 

    lineG_dist(200) 

    if (brick.sensor("A1").read() < 22): 

      if invert == 1: 

        x[1] = 1 

      else:   

        x[3] = 1 

      brick.motor("S1").setPower(90) 

      brick.motor("S2").setPower(-90) 

      script.wait(1000) 

      brick.motor("S2").setPower(90) 

      move_sync(65,-65,90) 

      brick.motor("S2").setPower(-90) 

      brick.motor("S1").setPower(-90) 

      move_sync(-65,65,93) 

    lineG_dist(200) 

    if (brick.sensor("A1").read() < 22): 

      if invert == 1: 

        x[0] = 1 

      else:   

        x[4] = 1 

      brick.motor("S1").setPower(90) 

      brick.motor("S2").setPower(-90) 

      script.wait(1000) 

      brick.motor("S2").setPower(90) 

      move_sync(65,-65,90) 

      brick.motor("S2").setPower(-90) 

      brick.motor("S1").setPower(-90) 

      move_sync(-65,65,93) 

     

     



    

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

    errOld = 0 

    while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 130: 

      err = 10 - brick.sensor("D1").read() 

      up = err * 3 + (err-errOld) * 2 

      brick.motor("M3").setPower(80-up) 

      brick.motor("M4").setPower(80+up) 

      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move(100,70) 

    east = x[0] * 16 + x[1] * 8 + x[2] * 4 + x[3] * 2 + x[4] 

    brick.display().clear() 

    brick.display().addLabel("EAST:", 10, 30, 20) 

    brick.display().addLabel(east, 150, 30, 30) 

    brick.display().redraw() 

    script.wait(2500) 

    #right() 

    move_sync(80,-80,180) 

    brick.motor("M3").setPower(-90) 

    brick.motor("M4").setPower(-90) 

    script.wait(1000) 

    brick.motor("M3").setPower(0) 

    brick.motor("M4").setPower(0) 

    script.wait(150) 

    move(70,85) 

    move_sync(-60,60,90) 

    brick.motor("M3").setPower(-90) 

    brick.motor("M4").setPower(-90) 

    script.wait(1000) 



    brick.motor("M3").setPower(0) 

    brick.motor("M4").setPower(0) 

    script.wait(150) 

    lineG(20) 

    errOld = 0 

    while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 110: 

      err = brick.sensor("A5").read() - brick.sensor("A6").read() 

      up = err * 0.2 + (err-errOld) * 0.1 

      brick.motor("M3").setPower(46-up) 

      brick.motor("M4").setPower(46+up) 

      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move(60,50) 

    script.wait(100) 

    if brick.sensor("A5").read() > 50: 

      first[2] = 0 

    else: 

      first[2] = 1 

    if brick.sensor("A6").read() > 50: 

      first[3] = 0 

    else: 

      first[3] = 1 

#    brick.display().clear() 

#    brick.display().addLabel(brick.sensor("A5").read(), 50, 60, 30) 

#    brick.display().addLabel(brick.sensor("A6").read(), 150, 60, 30) 

#    brick.display().redraw() 

#    script.wait(1500) 

    move(70,18) 

    script.wait(100) 

    if brick.sensor("A5").read() > 50: 

      first[1] = 0 



    else: 

      first[1] = 1 

    if brick.sensor("A6").read() > 50: 

      first[4] = 0 

    else: 

      first[4] = 1 

     

#    brick.display().clear() 

#    brick.display().addLabel(brick.sensor("A5").read(), 50, 60, 30) 

#    brick.display().addLabel(brick.sensor("A6").read(), 150, 60, 30) 

#    brick.display().redraw() 

#    script.wait(1500) 

    move(90,100) 

    southeast = first[1] * 8 + first[2] * 4 + first[3] * 2 + first[4] 

    brick.display().addLabel("SOUTHEAST:", 10, 60, 22) 

    brick.display().addLabel(southeast, 150, 60, 30) 

    brick.display().redraw() 

     

     

     

     

     

    brick.motor("S1").setPower(90) 

    brick.motor("S2").setPower(-90) 

     

     

    errOld = 0 

    while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 130: 

      err = 10 - brick.sensor("D1").read() 

      up = err * 3 + (err-errOld) * 2 

      brick.motor("M3").setPower(80-up) 

      brick.motor("M4").setPower(80+up) 



      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move(80,90) 

     

    brick.motor("S2").setPower(90) 

    script.wait(500) 

    right1() 

    lineP1() 

    move_sync(-70,70,5) 

    move(100,60) 

    servo() 

    move(-100,60) 

    move_sync(70,-70,5) 

    left() 

    lineG(80) 

    move_sync(70,-70,2) 

    move(-70,100) 

    lineG(100) 

    move(70,470) 

    lineP() 

    move(-70,320) 

    script.wait(50) 

    if brick.sensor("D1").read() < 30: 

      if invert == 1: 

        y[0] = 1 

      else:   

        y[4] = 1 

     

    lineP() 

    left1() 

    lineP() 



    left1() 

    left1() 

    brick.display().addLabel("SOUTHWEST:", 10, 150, 22) 

    brick.display().addLabel(southwest, 150, 150, 30) 

    brick.display().redraw() 

    flag[13] = 1 

    script.wait(2500) 

    lineP1() 

    right1() 

    lineP1() 

    left1() 

    lineG1(60) 

    script.wait(50) 

    if brick.sensor("D1").read() < 30: 

      if invert == 1: 

        y[1] = 1 

      else:   

        y[3] = 1 

    lineP1() 

    lineG1(60) 

    script.wait(50) 

    if brick.sensor("D1").read() < 30: 

      y[2] = 1 

    lineP1() 

    lineG1(60) 

    script.wait(50) 

    if brick.sensor("D1").read() < 30: 

      if invert == 1: 

        y[3] = 1 

      else:   

        y[1] = 1 

    lineG1(420) 



    script.wait(50) 

    if brick.sensor("D1").read() < 30: 

      if invert == 1: 

        y[4] = 1 

      else:   

        y[0] = 1 

         

     

    west = y[0] * 16 + y[1] * 8 + y[2] * 4 + y[3] * 2 + y[4] 

    brick.display().addLabel("WEST:", 10, 100, 30) 

    brick.display().addLabel(west, 150, 100, 30) 

    brick.display().redraw() 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

    errOld = 0 

    while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 130: 

      err = brick.encoder("E3").read() - brick.encoder("E4").read() 

      up = err * 0.1 + (err-errOld)*0.3 

      brick.motor("M3").setPower(75-up) 

      brick.motor("M4").setPower(75+up) 

      script.wait(1) 

      err = errOld 

    stop(50,50) 

    move(90,90) 

    left1() 

    lineP1() 

    left1() 

    left1() 

    script.wait(3500) 

    brick.motor("S1").setPower(90) 

    brick.motor("S2").setPower(-90) 

    lineP() 



    brick.motor("S2").setPower(90) 

    script.wait(1000) 

    brick.motor("S1").setPower(-90) 

    move(-100,250) 

    right1() 

    lineP1() 

    left1() 

    lineP1() 

    lineP1() 

    left1() 

    lineP1() 

     

    if ((west == 3) or (east == 3) or (southeast == 3) or (southwest == 3)) and flag[3] == 0:  

      move_sync(-60,60,4) 

      move(80,660) 

      servo() 

      move(-80,660) 

      move_sync(60,-60,4) 

      flag[3] = 1 

    elif ((west == 7) or (east == 7) or (southeast == 7) or (southwest == 7)) and flag[7] == 0:  

      move_sync(60,-60,4) 

      move(80,680) 

      servo() 

      move(-80,680) 

      move_sync(-60,60,4) 

      flag[7] = 1 

    elif ((west == 11) or (east == 11) or (southeast == 11) or (southwest == 11)) and flag[11] == 0:  

      move_sync(60,-60,20) 

      move(80,730) 

      servo() 

      move(-80,730) 

      move_sync(-60,60,20) 



      flag[11] = 1 

    elif ((west == 15) or (east == 15) or (southeast == 15) or (southwest == 15)) and flag[15] == 0:  

      move_sync(60,-60,31) 

      move(80,820) 

      servo() 

      move(-80,820) 

      move_sync(-60,60,31) 

      flag[15] = 1 

    elif ((west == 14) or (east == 14) or (southeast == 14) or (southwest == 14)) and flag[14] == 0:  

      move_sync(60,-60,33) 

      move(80,700) 

      servo() 

      move(-80,700) 

      move_sync(-60,60,33) 

      flag[14] = 1 

    elif ((west == 10) or (east == 10) or (southeast == 10) or (southwest == 10)) and flag[10] == 0:  

      move_sync(60,-60,19) 

      move(80,560) 

      servo() 

      move(-80,560) 

      move_sync(-60,60,19) 

      flag[10] = 1 

    elif ((west == 6) or (east == 6) or (southeast == 6) or (southwest == 6)) and flag[6] == 0:  

      move_sync(60,-60,9) 

      move(80,500) 

      servo() 

      move(-80,500) 

      move_sync(-60,60,9) 

      flag[6] = 1 

    elif ((west == 2) or (east == 2) or (southeast == 2) or (southwest == 2)) and flag[2] == 0:  

      move_sync(-60,60,5) 

      move(80,500) 



      servo() 

      move(-80,500) 

      move_sync(60,-60,5) 

      flag[2] = 1 

    elif ((west == 13) or (east == 13) or (southeast == 13) or (southwest == 13)) and flag[13] == 0:  

      move_sync(60,-60,45) 

      move(80,530) 

      servo() 

      move(-80,530) 

      move_sync(-60,60,45) 

      flag[13] = 1 

    elif ((west == 9) or (east == 9) or (southeast == 9) or (southwest == 9)) and flag[9] == 0:  

      move_sync(60,-60,30) 

      move(80,430) 

      servo() 

      move(-80,430) 

      move_sync(-60,60,30) 

      flag[9] = 1 

    elif ((west == 5) or (east == 5) or (southeast == 5) or (southwest == 5)) and flag[5] == 0:  

      move_sync(60,-60,8) 

      move(80,280) 

      servo() 

      move(-80,280) 

      move_sync(-60,60,8) 

      flag[5] = 1 

    elif ((west == 1) or (east == 1) or (southeast == 1) or (southwest == 1)) and flag[1] == 0:  

      move_sync(-60,60,5) 

      move(80,280) 

      servo() 

      move(-80,280) 

      move_sync(60,-60,5) 

      flag[1] = 1 



    elif ((west == 12) or (east == 12) or (southeast == 12) or (southwest == 12)) and flag[12] == 0:  

      move_sync(60,-60,65) 

      move(80,450) 

      servo() 

      move(-80,450) 

      move_sync(-60,60,65) 

      flag[12] = 1 

    elif ((west == 8) or (east == 8) or (southeast == 8) or (southwest == 8)) and flag[8] == 0:  

      move_sync(60,-60,50) 

      move(80,300) 

      servo() 

      move(-80,300) 

      move_sync(-60,60,50) 

      flag[8] = 1 

    elif ((west == 4) or (east == 4) or (southeast == 4) or (southwest == 4)) and flag[4] == 0:  

      move_sync(60,-60,20) 

      move(80,75) 

      servo() 

      move(-80,75) 

      move_sync(-60,60,20) 

      flag[4] = 1 

    elif ((west == 0) or (east == 0) or (southeast == 0) or (southwest == 0)) and flag[0] == 0:  

      move_sync(-60,60,15) 

      move(80,75) 

      servo() 

      move(-80,75) 

      move_sync(60,-60,15) 

      flag[0] = 1 

 

       

       

     



     

     

    left1() 

    left1() 

    lineP() 

    right1() 

    lineG1(200) 

    lineP1() 

    lineP1() 

    right1() 

    brick.motor("S1").setPower(90) 

    brick.motor("S2").setPower(-90) 

    lineP1() 

    lineG1(200) 

    brick.motor("S2").setPower(90) 

    script.wait(1000) 

    brick.motor("S1").setPower(-90) 

    move(-100,400) 

    right1() 

    lineP1() 

    left1() 

    lineP1() 

    lineP1() 

    left1() 

    lineP1() 

     

     

     

    if ((west == 3) or (east == 3) or (southeast == 3) or (southwest == 3)) and flag[3] == 0:  

      move_sync(-60,60,4) 

      move(80,660) 

      servo() 



      move(-80,660) 

      move_sync(60,-60,4) 

      flag[3] = 1 

    elif ((west == 7) or (east == 7) or (southeast == 7) or (southwest == 7)) and flag[7] == 0:  

      move_sync(60,-60,4) 

      move(80,680) 

      servo() 

      move(-80,680) 

      move_sync(-60,60,4) 

      flag[7] = 1 

    elif ((west == 11) or (east == 11) or (southeast == 11) or (southwest == 11)) and flag[11] == 0:  

      move_sync(60,-60,20) 

      move(80,730) 

      servo() 

      move(-80,730) 

      move_sync(-60,60,20) 

      flag[11] = 1 

    elif ((west == 15) or (east == 15) or (southeast == 15) or (southwest == 15)) and flag[15] == 0:  

      move_sync(60,-60,31) 

      move(80,820) 

      servo() 

      move(-80,820) 

      move_sync(-60,60,31) 

      flag[15] = 1 

    elif ((west == 14) or (east == 14) or (southeast == 14) or (southwest == 14)) and flag[14] == 0:  

      move_sync(60,-60,33) 

      move(80,700) 

      servo() 

      move(-80,700) 

      move_sync(-60,60,33) 

      flag[14] = 1 

    elif ((west == 10) or (east == 10) or (southeast == 10) or (southwest == 10)) and flag[10] == 0:  



      move_sync(60,-60,19) 

      move(80,560) 

      servo() 

      move(-80,560) 

      move_sync(-60,60,19) 

      flag[10] = 1 

    elif ((west == 6) or (east == 6) or (southeast == 6) or (southwest == 6)) and flag[6] == 0:  

      move_sync(60,-60,9) 

      move(80,500) 

      servo() 

      move(-80,500) 

      move_sync(-60,60,9) 

      flag[6] = 1 

    elif ((west == 2) or (east == 2) or (southeast == 2) or (southwest == 2)) and flag[2] == 0:  

      move_sync(-60,60,5) 

      move(80,500) 

      servo() 

      move(-80,500) 

      move_sync(60,-60,5) 

      flag[2] = 1 

    elif ((west == 13) or (east == 13) or (southeast == 13) or (southwest == 13)) and flag[13] == 0:  

      move_sync(60,-60,45) 

      move(80,530) 

      servo() 

      move(-80,530) 

      move_sync(-60,60,45) 

      flag[13] = 1 

    elif ((west == 9) or (east == 9) or (southeast == 9) or (southwest == 9)) and flag[9] == 0:  

      move_sync(60,-60,30) 

      move(80,430) 

      servo() 

      move(-80,430) 



      move_sync(-60,60,30) 

      flag[9] = 1 

    elif ((west == 5) or (east == 5) or (southeast == 5) or (southwest == 5)) and flag[5] == 0:  

      move_sync(60,-60,8) 

      move(80,280) 

      servo() 

      move(-80,280) 

      move_sync(-60,60,8) 

      flag[5] = 1 

    elif ((west == 1) or (east == 1) or (southeast == 1) or (southwest == 1)) and flag[1] == 0:  

      move_sync(-60,60,5) 

      move(80,280) 

      servo() 

      move(-80,280) 

      move_sync(60,-60,5) 

      flag[1] = 1 

    elif ((west == 12) or (east == 12) or (southeast == 12) or (southwest == 12)) and flag[12] == 0:  

      move_sync(60,-60,65) 

      move(80,450) 

      servo() 

      move(-80,450) 

      move_sync(-60,60,65) 

      flag[12] = 1 

    elif ((west == 8) or (east == 8) or (southeast == 8) or (southwest == 8)) and flag[8] == 0:  

      move_sync(60,-60,50) 

      move(80,300) 

      servo() 

      move(-80,300) 

      move_sync(-60,60,50) 

      flag[8] = 1 

    elif ((west == 4) or (east == 4) or (southeast == 4) or (southwest == 4)) and flag[4] == 0:  

      move_sync(60,-60,20) 



      move(80,75) 

      servo() 

      move(-80,75) 

      move_sync(-60,60,20) 

      flag[4] = 1 

    elif ((west == 0) or (east == 0) or (southeast == 0) or (southwest == 0)) and flag[0] == 0:  

      move_sync(-60,60,15) 

      move(80,75) 

      servo() 

      move(-80,75) 

      move_sync(60,-60,15) 

      flag[0] = 1 

 

   

     

     

    left1() 

    left1() 

    lineP1() 

    right1() 

    lineG1(200) 

    lineP1() 

    lineP1() 

    right1() 

    brick.motor("S1").setPower(90) 

    brick.motor("S2").setPower(-90) 

    lineP1() 

    lineP1() 

    lineP1() 

    brick.motor("S2").setPower(90) 

    script.wait(800) 

    brick.motor("S1").setPower(-90) 



    move(-100,200) 

    right1() 

    lineP1() 

    lineP1() 

    lineP1() 

    left1() 

    lineP1() 

    lineP1() 

    left1() 

    lineP1() 

     

     

     

    if ((west == 3) or (east == 3) or (southeast == 3) or (southwest == 3)) and flag[3] == 0:  

      move_sync(-60,60,4) 

      move(80,660) 

      servo() 

      move(-80,660) 

      move_sync(60,-60,4) 

      flag[3] = 1 

    elif ((west == 7) or (east == 7) or (southeast == 7) or (southwest == 7)) and flag[7] == 0:  

      move_sync(60,-60,4) 

      move(80,680) 

      servo() 

      move(-80,680) 

      move_sync(-60,60,4) 

      flag[7] = 1 

    elif ((west == 11) or (east == 11) or (southeast == 11) or (southwest == 11)) and flag[11] == 0:  

      move_sync(60,-60,20) 

      move(80,730) 

      servo() 

      move(-80,730) 



      move_sync(-60,60,20) 

      flag[11] = 1 

    elif ((west == 15) or (east == 15) or (southeast == 15) or (southwest == 15)) and flag[15] == 0:  

      move_sync(60,-60,31) 

      move(80,820) 

      servo() 

      move(-80,820) 

      move_sync(-60,60,31) 

      flag[15] = 1 

    elif ((west == 14) or (east == 14) or (southeast == 14) or (southwest == 14)) and flag[14] == 0:  

      move_sync(60,-60,33) 

      move(80,700) 

      servo() 

      move(-80,700) 

      move_sync(-60,60,33) 

      flag[14] = 1 

    elif ((west == 10) or (east == 10) or (southeast == 10) or (southwest == 10)) and flag[10] == 0:  

      move_sync(60,-60,19) 

      move(80,560) 

      servo() 

      move(-80,560) 

      move_sync(-60,60,19) 

      flag[10] = 1 

    elif ((west == 6) or (east == 6) or (southeast == 6) or (southwest == 6)) and flag[6] == 0:  

      move_sync(60,-60,9) 

      move(80,500) 

      servo() 

      move(-80,500) 

      move_sync(-60,60,9) 

      flag[6] = 1 

    elif ((west == 2) or (east == 2) or (southeast == 2) or (southwest == 2)) and flag[2] == 0:  

      move_sync(-60,60,5) 



      move(80,500) 

      servo() 

      move(-80,500) 

      move_sync(60,-60,5) 

      flag[2] = 1 

    elif ((west == 13) or (east == 13) or (southeast == 13) or (southwest == 13)) and flag[13] == 0:  

      move_sync(60,-60,45) 

      move(80,530) 

      servo() 

      move(-80,530) 

      move_sync(-60,60,45) 

      flag[13] = 1 

    elif ((west == 9) or (east == 9) or (southeast == 9) or (southwest == 9)) and flag[9] == 0:  

      move_sync(60,-60,30) 

      move(80,430) 

      servo() 

      move(-80,430) 

      move_sync(-60,60,30) 

      flag[9] = 1 

    elif ((west == 5) or (east == 5) or (southeast == 5) or (southwest == 5)) and flag[5] == 0:  

      move_sync(60,-60,8) 

      move(80,280) 

      servo() 

      move(-80,280) 

      move_sync(-60,60,8) 

      flag[5] = 1 

    elif ((west == 1) or (east == 1) or (southeast == 1) or (southwest == 1)) and flag[1] == 0:  

      move_sync(-60,60,5) 

      move(80,280) 

      servo() 

      move(-80,280) 

      move_sync(60,-60,5) 



      flag[1] = 1 

    elif ((west == 12) or (east == 12) or (southeast == 12) or (southwest == 12)) and flag[12] == 0:  

      move_sync(60,-60,65) 

      move(80,450) 

      servo() 

      move(-80,450) 

      move_sync(-60,60,65) 

      flag[12] = 1 

    elif ((west == 8) or (east == 8) or (southeast == 8) or (southwest == 8)) and flag[8] == 0:  

      move_sync(60,-60,50) 

      move(80,300) 

      servo() 

      move(-80,300) 

      move_sync(-60,60,50) 

      flag[8] = 1 

    elif ((west == 4) or (east == 4) or (southeast == 4) or (southwest == 4)) and flag[4] == 0:  

      move_sync(60,-60,20) 

      move(80,75) 

      servo() 

      move(-80,75) 

      move_sync(-60,60,20) 

      flag[4] = 1 

    elif ((west == 0) or (east == 0) or (southeast == 0) or (southwest == 0)) and flag[0] == 0:  

      move_sync(-60,60,15) 

      move(80,75) 

      servo() 

      move(-80,75) 

      move_sync(60,-60,15) 

      flag[0] = 1 

 

   

     



     

     

     

     

     

    brick.stop() 

    return 

 

def main(): 

  program = Program() 

  program.execMain() 

 

if __name__ == '__main__': 

  main() 

 

import sys 

import time 

import random 

import math 

errOld = 0 

y = [0, 0, 0, 0, 0] 

x = [0, 0, 0, 0, 0] 

flag = [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0] 

no = 0 

 

def servo(): 

#  brick.motor("S2").setPower(90) 

#  script.wait(1000) 

  brick.motor("S1").setPower(90) 

  script.wait(500) 

  brick.motor("S2").setPower(-90) 

  script.wait(500) 



  brick.motor("S1").setPower(-90) 

  script.wait(800) 

def lineP(): 

  errOld = 0 

  while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 130: 

    err = brick.sensor("A5").read() - brick.sensor("A6").read() 

    up = err * 0.3 + (err-errOld) * 0.2 

    brick.motor("M3").setPower(65-up) 

    brick.motor("M4").setPower(65+up) 

    errOld = err 

    script.wait(1) 

  stop(50,50) 

  move(80,95) 

   

def lineG(mm): 

  errOld = 0 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  gr = round(360/226*mm) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

    err = brick.sensor("A5").read() - brick.sensor("A6").read() 

    up = err * 0.1 + (err-errOld) * 0.2 

    brick.motor("M3").setPower(65-up) 

    brick.motor("M4").setPower(65+up) 

    errOld = err 

    script.wait(1) 

  stop(50,50) 

def stop(vB,vC): 

  if vB > 0: 

    brick.motor("M3").setPower(-50) 

  elif vB < 0: 

    brick.motor("M3").setPower(50) 



  if vC > 0: 

    brick.motor("M4").setPower(-50) 

  elif vC < 0: 

    brick.motor("M4").setPower(50) 

  script.wait(50) 

  brick.motor("M3").powerOff() 

  brick.motor("M4").powerOff() 

def move(v, mm): 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  gr = round(360/226*mm) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

    err = brick.encoder("E3").read() - brick.encoder("E4").read() 

    up = err * 0.1 + (err-errOld)*0.3 

    brick.motor("M3").setPower(v-up) 

    brick.motor("M4").setPower(v+up) 

    script.wait(5) 

    err = errOld 

  stop(50,50) 

def move_sync(vB, vC, angle): 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  gr = round(2.5*angle) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

    brick.motor("M3").setPower(vC) 

    brick.motor("M4").setPower(vB) 

    script.wait(1) 

  stop(vC,vB) 

def left(): 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  brick.motor("M3").setPower(60) 



  brick.motor("M4").setPower(-60) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < 80: 

    script.wait(1) 

#    brick.display().addLabel(brick.encoder("E3").read(), 20, 20, 30) 

#    brick.display().addLabel(brick.encoder("E4").read(), 100, 20, 30) 

#    brick.display().redraw() 

  while brick.sensor("A6").read() < 50: 

    brick.motor("M3").setPower(60) 

    brick.motor("M4").setPower(-60) 

#    brick.display().addLabel(brick.sensor("A5").read(), 20, 20, 30) 

#    brick.display().addLabel(brick.sensor("A6").read(), 100, 20, 30) 

#    brick.display().redraw() 

    script.wait(1) 

  script.wait(100) 

  stop(50,-50) 

def right(): 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  brick.motor("M3").setPower(-60) 

  brick.motor("M4").setPower(60) 

  while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < 80: 

    script.wait(1) 

  while brick.sensor("A5").read() < 50: 

    brick.motor("M3").setPower(-60) 

    brick.motor("M4").setPower(60) 

    script.wait(1) 

  script.wait(100) 

  stop(-50,50) 

   

class Program(): 

  __interpretation_started_timestamp__ = time.time() * 1000 

 



  pi = 3.141592653589793 

 

  def execMain(self): 

 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

 

     

     

#    while (True): 

#      brick.display().addLabel(brick.sensor("A5").read(), 20, 20, 30) 

#      brick.display().addLabel(brick.sensor("A6").read(), 100, 20, 30) 

#      brick.display().addLabel(brick.sensor("A1").read(), 20, 60, 30) 

#      #brick.display().addLabel(brick.sensor("A3").read(), 100, 60, 30) 

#      brick.display().addLabel(brick.encoder("E3").read(), 20, 100, 30) 

#      brick.display().addLabel(brick.encoder("E4").read(), 100, 100, 30) 

#      brick.display().redraw() 

#      script.wait(5) 

#     

     

    #lineG(100) 

    move(70,600) 

    #script.wait(10000) 

    if (brick.sensor("A1").read() < 18): 

      move(-70,40) 

      x[3] = 1 

      brick.motor("S1").setPower(90) 

      brick.motor("S2").setPower(-90) 

      script.wait(1000) 

      move(70,50) 

      brick.motor("S2").setPower(90) 

      script.wait(500) 



      brick.motor("S1").setPower(-90) 

      script.wait(500) 

    move(70,210) 

    if (brick.sensor("A1").read() < 18): 

      x[2] = 1 

      if x[3] == 0: 

        move(-70,40) 

        brick.motor("S1").setPower(90) 

        brick.motor("S2").setPower(-90) 

        script.wait(1000) 

        move(70,50) 

        brick.motor("S2").setPower(90) 

        script.wait(500) 

        brick.motor("S1").setPower(-90) 

        script.wait(500) 

    move(70,210) 

    if (brick.sensor("A1").read() < 18): 

      x[1] = 1 

      if x[3] == 0 and x[2] == 0: 

        move(-70,40) 

        brick.motor("S1").setPower(90) 

        brick.motor("S2").setPower(-90) 

        script.wait(1000) 

        move(70,50) 

        brick.motor("S2").setPower(90) 

        script.wait(500) 

        brick.motor("S1").setPower(-90) 

        script.wait(500) 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

    errOld = 0 

    while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 130: 



      err = brick.encoder("E3").read() - brick.encoder("E4").read() 

      up = err * 0.2 + (err-errOld)*0.3 

      brick.motor("M3").setPower(70-up) 

      brick.motor("M4").setPower(70+up) 

      script.wait(5) 

      err = errOld 

    script.wait(500) 

    stop(50,50) 

    move(-90,400) 

    brick.motor("S1").setPower(90) 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

    errOld = 0 

    while brick.sensor("A6").read() < 30: 

      err = brick.encoder("E3").read() - brick.encoder("E4").read() 

      up = err * 0.2 + (err-errOld)*0.3 

      brick.motor("M3").setPower(-100-up) 

      brick.motor("M4").setPower(-100+up) 

      script.wait(5) 

      err = errOld 

    script.wait(500) 

    brick.motor("M3").setPower(-85) 

    brick.motor("M4").setPower(-85) 

    script.wait(500) 

    stop(50,50) 

    if (x[1] + x[2] + x[3]) == 1: 

      x[4] = 1 

     

    move(85,90) 

    brick.display().clear() 

    brick.display().addLabel("X:", 10, 30, 30) 

    brick.display().addLabel(x[1], 40, 30, 30) 



    brick.display().addLabel(x[2], 55, 30, 30) 

    brick.display().addLabel(x[3], 70, 30, 30) 

    brick.display().addLabel(x[4], 85, 30, 30) 

    brick.display().redraw() 

    script.wait(5000) 

    left() 

    brick.motor("S1").setPower(90) 

    errOld = 0 

    while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 130: 

      err = brick.sensor("A5").read() - brick.sensor("A6").read() 

      up = err * 0.35 + (err-errOld) * 0.2 

      brick.motor("M3").setPower(50-up) 

      brick.motor("M4").setPower(50+up) 

      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move(80,95) 

    move_sync(-70,70,45) 

    move(70,200) 

    move(-70,200) 

    move_sync(70,-70,45) 

    brick.motor("S1").setPower(-90) 

    lineP() 

    right() 

    lineP() 

    lineG(170) 

    move_sync(70,-70,89) 

    script.wait(50) 

    if (brick.sensor("A1").read() < 15): 

      y[3] = 1 

      move_sync(-70,70,8) 

      move(70,1050) 



      move(-70,1050) 

    left() 

    lineP() 

    lineG(170) 

    move_sync(70,-70,89) 

    script.wait(50) 

    if (brick.sensor("A1").read() < 15): 

      y[2] = 1 

      move_sync(-70,70,5) 

      move(70,1050) 

      move(-70,1050) 

    left() 

    lineP() 

    lineG(170) 

    move_sync(70,-70,89) 

    script.wait(50) 

    if (brick.sensor("A1").read() < 15): 

      y[1] = 1 

      move_sync(70,-70,2) 

      move(70,1050) 

      move(-70,1050) 

    left() 

    if (y[1] + y[2] + y[3]) == 1: 

      y[4] = 1 

    brick.display().clear() 

    brick.display().addLabel("Y:", 10, 30, 30) 

    brick.display().addLabel(y[1], 40, 30, 30) 

    brick.display().addLabel(y[2], 55, 30, 30) 

    brick.display().addLabel(y[3], 70, 30, 30) 

    brick.display().addLabel(y[4], 85, 30, 30) 

    brick.display().redraw() 

    script.wait(5000) 



    lineP() 

    lineP() 

    right() 

    right() 

    lineP() 

    lineP() 

    lineP() 

    lineP() 

    lineP() 

    left() 

    errOld = 0 

    while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 130: 

      err = brick.sensor("A5").read() - brick.sensor("A6").read() 

      up = err * 0.2 + (err-errOld) * 0.2 

      brick.motor("M3").setPower(50-up) 

      brick.motor("M4").setPower(50+up) 

      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move(60,97) 

    left() 

    script.wait(500) 

    if y[1] == 1: 

      if x[1] == 1 and flag[0] == 0: 

        move_sync(-60,60,19) 

        move(80,750) 

        servo() 

        move(-80,750) 

        move_sync(60,-60,19) 

        flag[0] = 1 

      elif x[2] == 1 and flag[1] == 0: 

        move_sync(-60,60,3) 



        move(80,700) 

        servo() 

        move(-80,700) 

        move_sync(60,-60,3) 

        flag[1] = 1 

      elif x[3] == 1 and flag[2] == 0: 

        move_sync(60,-60,3) 

        move(80,700) 

        servo() 

        move(-80,700) 

        move_sync(-60,60,3) 

        flag[2] = 1 

      else: 

        y[1] = 0 

        if x[4] == 1 and flag[3] == 0: 

          move_sync(60,-60,15) 

          move(80,750) 

          servo() 

          move(-80,750) 

          move_sync(-60,60,15) 

          flag[3] = 1 

          no = 0 

        else: 

          no = 1 

    elif y[2] == 1: 

      if x[1] == 1  and flag[4] == 0: 

        move_sync(-60,60,17) 

        move(80,530) 

        servo() 

        move(-80,530) 

        move_sync(60,-60,17) 

        flag[4] = 1 



      elif x[2] == 1  and flag[5] == 0: 

        move_sync(-60,60,4) 

        move(80,500) 

        servo() 

        move(-80,500) 

        move_sync(60,-60,4) 

        flag[5] = 1 

      elif x[3] == 1  and flag[6] == 0: 

        move_sync(60,-60,4) 

        move(80,500) 

        servo() 

        move(-80,500) 

        move_sync(-60,60,4) 

        flag[6] = 1 

      else: 

        y[2] = 0 

        if x[4] == 1  and flag[7] == 0: 

          move_sync(60,-60,17) 

          move(80,530) 

          servo() 

          move(-80,530) 

          move_sync(-60,60,17) 

          flag[7] = 1 

          no = 0 

        else: 

          no = 1 

    elif y[3] == 1: 

      if x[1] == 1  and flag[8] == 0: 

        move_sync(-60,60,30) 

        move(80,380) 

        servo() 

        move(-80,380) 



        move_sync(60,-60,30) 

        flag[8] = 1 

      elif x[2] == 1  and flag[9] == 0: 

        move_sync(-60,60,7) 

        move(80,310) 

        servo() 

        move(-80,310) 

        move_sync(60,-60,7) 

        flag[9] = 1 

      elif x[3] == 1  and flag[10] == 0: 

        move_sync(60,-60,7) 

        move(80,310) 

        servo() 

        move(-80,310) 

        move_sync(-60,60,7) 

        flag[10] = 1 

      else: 

        y[3] = 0 

        if x[4] == 1  and flag[11] == 0: 

          move_sync(60,-60,30) 

          move(80,380) 

          servo() 

          move(-80,380) 

          move_sync(-60,60,30) 

          flag[11] = 1 

          no = 0 

        else: 

          no = 1 

    elif y[4] == 1: 

      if x[1] == 1  and flag[12] == 0: 

        move_sync(-60,60,40) 

        move(80,130) 



        servo() 

        move(-80,130) 

        move_sync(60,-60,40) 

        flag[12] = 1 

      elif x[2] == 1  and flag[13] == 0: 

        move_sync(-60,60,7) 

        move(80,50) 

        servo() 

        move(-80,50) 

        move_sync(60,-60,7) 

        flag[13] = 1 

      elif x[3] == 1  and flag[14] == 0: 

        move_sync(60,-60,7) 

        move(80,50) 

        servo() 

        move(-80,50) 

        move_sync(-60,60,7) 

        flag[14] = 1 

      else: 

        y[4] = 0 

        if x[4] == 1  and flag[15] == 0: 

          move_sync(60,-60,40) 

          move(80,130) 

          servo() 

          move(-80,130) 

          move_sync(-60,60,40) 

          flag[15] = 1 

          no = 0 

        else: 

          no = 1 

    script.wait(500) 

    errOld = 0 



    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

    gr = round(360/226*70) 

    while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

      err = brick.sensor("A5").read() - brick.sensor("A6").read() 

      up = err * 0.2 + (err-errOld) * 0.2 

      brick.motor("M3").setPower(55-up) 

      brick.motor("M4").setPower(55+up) 

      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move(-70,80) 

    errOld = 0 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

    gr = round(360/226*80) 

    while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

      err = brick.sensor("A5").read() - brick.sensor("A6").read() 

      up = err * 0.2 + (err-errOld) * 0.2 

      brick.motor("M3").setPower(55-up) 

      brick.motor("M4").setPower(55+up) 

      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move(-70,80) 

    errOld = 0 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

    gr = round(360/226*90) 

    while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

      err = brick.sensor("A5").read() - brick.sensor("A6").read() 

      up = err * 0.2 + (err-errOld) * 0.2 



      brick.motor("M3").setPower(55-up) 

      brick.motor("M4").setPower(55+up) 

      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move(-70,50) 

    errOld = 0 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

    gr = round(360/226*70) 

    while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

      err = brick.sensor("A5").read() - brick.sensor("A6").read() 

      up = err * 0.2 + (err-errOld) * 0.2 

      brick.motor("M3").setPower(55-up) 

      brick.motor("M4").setPower(55+up) 

      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move(-70,70) 

    left() 

    left() 

    brick.motor("S1").setPower(90) 

    brick.motor("S2").setPower(-90) 

    move(-70,60) 

    errOld = 0 

    brick.encoder("E3").reset() 

    brick.encoder("E4").reset() 

    gr = round(360/226*130) 

    while ((abs(brick.encoder("E3").read()) + abs(brick.encoder("E4").read()))/2) < gr: 

      err = brick.sensor("A5").read() - brick.sensor("A6").read() 

      up = err * 0.2 + (err-errOld) * 0.2 

      brick.motor("M3").setPower(55-up) 



      brick.motor("M4").setPower(55+up) 

      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move_sync(70,-70,28) 

    move(70,50) 

    brick.motor("S2").setPower(90) 

    script.wait(1000) 

    brick.motor("S1").setPower(-90) 

    move(-70,50) 

    move_sync(70,-70,150) 

    move(-70,180) 

    errOld = 0 

    while (brick.sensor("A5").read() + brick.sensor("A6").read()) < 130: 

      err = brick.sensor("A5").read() - brick.sensor("A6").read() 

      up = err * 0.3 + (err-errOld) * 0.2 

      brick.motor("M3").setPower(55-up) 

      brick.motor("M4").setPower(55+up) 

      errOld = err 

      script.wait(1) 

    stop(50,50) 

    move(80,95) 

   

     

     

     

     

    if y[1] == 1: 

      if x[1] == 1 and flag[0] == 0: 

        move_sync(-60,60,15) 

        move(80,750) 

        servo() 



        move(-80,750) 

        move_sync(60,-60,15) 

        flag[0] = 1 

      elif x[2] == 1 and flag[1] == 0: 

        move_sync(-60,60,5) 

        move(80,700) 

        servo() 

        move(-80,700) 

        move_sync(60,-60,5) 

        flag[1] = 1 

      elif x[3] == 1 and flag[2] == 0: 

        move_sync(60,-60,5) 

        move(80,700) 

        servo() 

        move(-80,700) 

        move_sync(-60,60,5) 

        flag[2] = 1 

      else: 

        y[1] = 0 

        if x[4] == 1 and flag[3] == 0: 

          move_sync(60,-60,15) 

          move(80,750) 

          servo() 

          move(-80,750) 

          move_sync(-60,60,15) 

          flag[3] = 1 

          no = 0 

        else: 

          no = 1 

    elif y[2] == 1: 

      if x[1] == 1  and flag[4] == 0: 

        move_sync(-60,60,17) 



        move(80,530) 

        servo() 

        move(-80,530) 

        move_sync(60,-60,17) 

        flag[4] = 1 

      elif x[2] == 1  and flag[5] == 0: 

        move_sync(-60,60,5) 

        move(80,500) 

        servo() 

        move(-80,500) 

        move_sync(60,-60,5) 

        flag[5] = 1 

      elif x[3] == 1  and flag[6] == 0: 

        move_sync(60,-60,5) 

        move(80,500) 

        servo() 

        move(-80,500) 

        move_sync(-60,60,5) 

        flag[6] = 1 

      else: 

        y[2] = 0 

        if x[4] == 1  and flag[7] == 0: 

          move_sync(60,-60,17) 

          move(80,530) 

          servo() 

          move(-80,530) 

          move_sync(-60,60,17) 

          flag[7] = 1 

          no = 0 

        else: 

          no = 1 

    elif y[3] == 1: 



      if x[1] == 1  and flag[8] == 0: 

        move_sync(-60,60,30) 

        move(80,380) 

        servo() 

        move(-80,380) 

        move_sync(60,-60,30) 

        flag[8] = 1 

      elif x[2] == 1  and flag[9] == 0: 

        move_sync(-60,60,7) 

        move(80,310) 

        servo() 

        move(-80,310) 

        move_sync(60,-60,7) 

        flag[9] = 1 

      elif x[3] == 1  and flag[10] == 0: 

        move_sync(60,-60,7) 

        move(80,310) 

        servo() 

        move(-80,310) 

        move_sync(-60,60,7) 

        flag[10] = 1 

      else: 

        y[3] = 0 

        if x[4] == 1  and flag[11] == 0: 

          move_sync(60,-60,30) 

          move(80,380) 

          servo() 

          move(-80,380) 

          move_sync(-60,60,30) 

          flag[11] = 1 

          no = 0 

        else: 



          no = 1 

    elif y[4] == 1: 

      if x[1] == 1  and flag[12] == 0: 

        move_sync(-60,60,40) 

        move(80,130) 

        servo() 

        move(-80,130) 

        move_sync(60,-60,40) 

        flag[12] = 1 

      elif x[2] == 1  and flag[13] == 0: 

        move_sync(-60,60,7) 

        move(80,50) 

        servo() 

        move(-80,50) 

        move_sync(60,-60,7) 

        flag[13] = 1 

      elif x[3] == 1  and flag[14] == 0: 

        move_sync(60,-60,7) 

        move(80,50) 

        servo() 

        move(-80,50) 

        move_sync(-60,60,7) 

        flag[14] = 1 

      else: 

        y[4] = 0 

        if x[4] == 1  and flag[15] == 0: 

          move_sync(60,-60,40) 

          move(80,130) 

          servo() 

          move(-80,130) 

          move_sync(-60,60,40) 

          flag[15] = 1 



          no = 0 

        else: 

          no = 1 

     

    #move(-70,15) 

#    left() 

#    lineG(100) 

#    move(80,600) 

#    brick.motor("S1").setPower(90) 

#    brick.motor("S2").setPower(-90) 

#    lineG(50) 

#    move_sync(70,-70,90) 

#    move(100,1200) 

    brick.stop() 

    return 

 

def main(): 

  program = Program() 

  program.execMain() 

 

if __name__ == '__main__': 

  main() 

 

Тимошенков Артемий 

 

import sys 

import time 

import random 

import math 

 

# Калибровочные данные гироскопа 

calibrationData = (-443, 6, 214, 0, 0, 0) 



 

# Моторы робота (верхние и нижние колеса) 

tl = brick.motor(M4)  # top left 

tr = brick.motor(M3)  # top right 

bl = brick.motor(M2)  # bottom left 

br = brick.motor(M1)  # bottom right 

 

# Энкодеры колес (датчики вращения) 

tle = brick.encoder(E4) 

tre = brick.encoder(E3) 

ble = brick.encoder(E2) 

bre = brick.encoder(E1) 

 

# Датчики линии 

ls = brick.sensor(A6)  # левый 

rs = brick.sensor(A5)  # правый 

 

# Дополнительные датчики 

inf = brick.sensor(A1)  # инфракрасный 

ult = brick.sensor(D1)  # ультразвуковой 

 

# Гироскоп 

gr = brick.gyroscope() 

gr.setCalibrationValues(calibrationData) 

 

 

# сервоприводы 

##grabServo = brick.servo(E3)   # сжатие/разжатие 

##liftServo = brick.servo(E4)   # вверх/вниз 

 

# значения нужно будет подобрать 

GRAB_CLOSE = 60 



GRAB_OPEN = -60 

 

LIFT_UP = 70 

LIFT_DOWN = -70 

#------------------------------------------------------------------------------------------------------------------------------ 

 

# Простая функция задержки 

def delay(n): 

  script.wait(n) 

 

# Калибровка гироскопа 

def calibrate(): 

  gr.calibrate(60000)     # калибровка 60 секунд 

  script.wait(61000) 

  print(gr.getCalibrationValues())  # вывод калибровочных значений 

 

# Управление мощностью всех моторов 

def move(ltv, rtv, lbv, rbv): 

  tl.setPower(ltv) 

  tr.setPower(rtv) 

  bl.setPower(lbv) 

  br.setPower(rbv) 

   

# Коэффициент стабилизации 

kt = 2 

 

# Плавная остановка с удержанием позиции 

def stop(): 

    tlenc = tle.read() 

    trenc = tre.read() 

    blenc = ble.read() 

    brenc = bre.read() 



    ourtime = script.time() 

 

    # 0.5 секунды удерживаем позицию по энкодерам 

    while script.time() - ourtime < 500: 

      move((tlenc - tle.read())*kt, (trenc - tre.read())*kt, 

           (blenc - ble.read())*kt, (brenc - bre.read())*kt) 

      delay(10) 

 

    move(0, 0, 0, 0) 

 

# Параметры PD-регулятора для движения по линии 

kp = 1 

kd = 1.2 

kz = 0.7 

bprg = 50  # порог линии 

 

# Движение по линии в течение времени t 

def timeline(v, t): 

  ourtime = script.time() 

  err_old = 0 

   

  while script.time() - ourtime < t: 

 

    # ошибка = разница датчиков линии 

    err = ls.read() - rs.read() 

 

    # PD-регулятор 

    u = err*kp + (err - err_old)*kd 

     

    move(v - u, v + u, v - u*kz, v + u*kz) 

 

    err_old = err 



 

 

# Движение по линии на заданное расстояние 

def encline(v, l): 

 

  tlenc = tle.read() 

  trenc = tre.read() 

  blenc = ble.read() 

  brenc = bre.read() 

 

  err_old = 0 

   

  # перевод энкодеров в сантиметры 

  while (tle.read() - tlenc + ble.read() - blenc + 

        (tre.read() - trenc)/kz + (bre.read() - brenc)/kz)/4/574*math.pi*10 < l: 

 

    err = ls.read() - rs.read() 

    u = err*kp + (err - err_old)*kd 

     

    move(v - u, v + u, v - u*kz, v + u*kz) 

 

    err_old = err 

 

  stop() 

   

 

# Поворот на перекрестке 

def turn(n, v): 

 

  # n=1 вправо 

  if n == 1: 

    while rs.read() < bprg: 



      move(v, -v, v, -v) 

    while ls.read() < bprg: 

      move(v, -v, v, -v) 

 

  # n=0 влево 

  if n == 0: 

    while ls.read() < bprg: 

      move(-v, v, -v, v) 

    while rs.read() < bprg: 

      move(-v, v, -v, v) 

 

  stop() 

 

 

# Проезд через n перекрестков 

def cross(n, v): 

 

  err_old = 0 

  a = 0  # счетчик перекрестков 

   

  while n > a: 

 

    lsd = ls.read() 

    rsd = rs.read() 

 

    err = lsd - rsd 

    u = err*kp + (err - err_old)*kd 

     

    # обнаружен перекресток 

    if lsd > bprg and rsd > bprg: 

      a += 1 

      move(v, v, v, v) 



      delay(100) 

      timeline(v, 200) 

     

    move(v - u, v + u, v - u*kz, v + u*kz) 

 

    err_old = err 

 

  stop() 

   

 

# коэффициенты движения по энкодерам 

klen = 1.08 

kkp = 0.5 

kkd = 0.05 

kang = 1.41 

 

 

# Универсальное движение в 8 направлениях (механум) 

def easymove(d, v, l): 

   

  #      ^ 

  #  7   0   1 

  #    \ | / 

  #  6 - А - 2 

  #    / | \  

  #  5   4   3 

   

  # d - направление 

  # v - скорость 

  # l - расстояние 

 

  tlenc = tle.read() 



  trenc = tre.read() 

  blenc = ble.read() 

  brenc = bre.read() 

 

  # вперед 

  if d == 0: 

 

    err_old = 0 

 

    while l > abs((tle.read() - tlenc)/574*math.pi*10): 

 

      err = (tle.read() - tlenc + ble.read() - blenc)/2 - \ 

            (tre.read() - trenc + bre.read() - brenc)/2 

 

      u = err*kkp + (err - err_old)*kkd 

 

      move(v - u, v + u, v - u, v + u) 

 

      err_old = err 

      delay(10) 

 

  # назад 

  if d == 4: 

 

    err_old = 0 

 

    while l > abs((tle.read() - tlenc)/574*math.pi*10): 

 

      err = (tle.read() - tlenc + ble.read() - blenc)/2 - \ 

            (tre.read() - trenc + bre.read() - brenc)/2 

 

      u = err*kkp + (err - err_old)*kkd 



 

      move(-v - u, -v + u, -v - u, -v + u) 

 

      err_old = err 

      delay(10) 

 

  # остальные направления работают аналогично 

  # с использованием энкодеров и PD-регулятора 

 

  stop() 

 

 

# движение по времени (а не по расстоянию) 

def easymovetime(d, v, t): 

 

  tlenc = tle.read() 

  trenc = tre.read() 

  blenc = ble.read() 

  brenc = bre.read() 

 

  oldtime = script.time() 

 

  err_old = 0 

 

  while script.time() - oldtime < t: 

 

      err = (tle.read() - tlenc + ble.read() - blenc)/2 - \ 

            (tre.read() - trenc + bre.read() - brenc)/2 

 

      u = err*kkp + (err - err_old)*kkd 

 

      move(v - u, v + u, v - u, v + u) 



 

      err_old = err 

 

      delay(10) 

 

  stop() 

 

 

#-------------------------------------------------------------------- 

 

# переменные для отслеживания полного угла поворота 

degree = 0 

yawOld = 0 

direction = 0 

 

 

# получение текущего угла поворота робота 

def getYaw(): 

 

  global direction, yawOld, degree 

 

  yaw = gr.read()[6]/1000 

 

  deltaYaw = yaw - yawOld 

  yawOld = yaw 

 

  # обработка перехода через 360° 

  if abs(deltaYaw) > 320: 

 

    if deltaYaw < 0: 

      degree += 1 

    else: 



      degree -= 1 

 

  direction = yaw + degree * 360 

 

 

# поворот на угол по гироскопу 

def encturn(d, v): 

 

  global direction 

 

  getYaw() 

 

  ourdir = direction 

 

  err_old = 0 

 

  while abs(direction - ourdir) < abs(d): 

 

    getYaw() 

 

    err = 0 

    u = err*kkp + (err - err_old)*kkd 

 

    if d >= 0: 

      move(v + u, -v - u, v + u, -v - u) 

    else: 

      move(-v + u, v - u, -v + u, v - u) 

 

  stop() 

 

 

#-------------------------------------------------------------------- 



# карта соединений зон поля 

area = { 

 

    1: [2, 6], 

    2: [1,3], 

    3: [2,4], 

    4: [3,5], 

    5: [4], 

 

    6: [1,7,11], 

    7: [6,8], 

    8: [7,9], 

    9: [8,10], 

    10: [9], 

 

    11: [6,12], 

    12: [11,13], 

    13: [12,14], 

    14: [13,15], 

    15: [14] 

} 

 

# поиск кратчайшего пути BFS 

def bfs(start, end): 

 

    queue = [start] 

    visited = [] 

    path = [end] 

 

    while queue: 

 

        t = queue.pop(0) 



        visited.append(t) 

 

        if t == end: 

            break 

 

        for i in area[t]: 

            if i not in visited: 

                queue.append(i) 

 

    for i in visited[::-1]: 

        if i in area[path[-1]]: 

            path.append(i) 

 

    return path[::-1] 

 

#-------------------------------------------------------------------- 

 

# перевод RGB в черно-белый 

def rgbtobw(num): 

 

  r = (num & 0xff0000) >> 16 

  g = (num & 0x00ff00) >> 8 

  b = (num & 0x0000ff) 

 

  gr = r * 0.299 + g * 0.587 + b * 0.114 

 

  return gr > 20 

 

 

# распознавание ArUco маркера 

def aruca(): 

 



  global allowed 

 

  h, w = 120, 160 

 

  photo = getPhoto() 

 

  # обработка изображения 

  marker_2dim = [] 

 

  for i in range(h): 

    marker_2dim.append(photo[i+5:(i+1)*w+1-5]) 

 

  marker = marker_2dim 

 

  # вычисление ID маркера 

  def get_id(cords): 

 

      cords_marker_hfr = cords.copy() 

      cords_res = [j for sub in cords_marker_hfr for j in sub] 

 

      res = "" 

 

      for i in cords_res: 

          res += "1" if marker[i[1]][i[0]] >= 150 else "0" 

 

      return int(res, 2) 

 

  # поиск углов маркера 

  cords = {} 

 

  # алгоритм сканирования изображения 

  # ищет 4 угла маркера 



 

  # далее формируется сетка 

  # и вычисляется ID 

 

  id = -1 

 

  return id 

 

 

##def grab(): 

    ##brick.servo("E3",60) 

    ##delay(1000) 

    ##brick.servo("E3", 0) 

 

 

##def release(): 

     

 

 

##def liftUp(): 

     

 

 

##def liftDown(): 

     

     

#-------------------------------------------------------------------- 

 

# главная функция программы 

def void(): 

   

  brick.display().addLabel("SOUTHWEST13", 22, 20) 



  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("SOUTHEAST1", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("EAST1", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("WEST1", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("SOTHEAST2", 22, 20) 

  brick.display().redraw() 

  script.wait(4800) 

  brick.display().clear() 

  script.wait(100) 

   

   

  brick.display().addLabel("EAST2", 20, 20) 

  brick.display().redraw() 



  script.wait(4800) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("WEST2", 20, 20) 

  brick.display().redraw() 

  script.wait(4800) 

  brick.display().clear() 

  script.wait(100) 

 

  brick.display().addLabel("SOUTHEAST3", 20, 20) 

  brick.display().redraw() 

  script.wait(4800) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("EAST3", 20, 20) 

  brick.display().redraw() 

  script.wait(4800) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("WEST13", 20, 20) 

  brick.display().redraw() 

  script.wait(4800) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("SOUTHEAST4", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 



  script.wait(100) 

   

  brick.display().addLabel("EAST4", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("WEST4", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("SOTHEAST14", 22, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

   

  brick.display().addLabel("EAST5", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("WEST5", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 



 

  brick.display().addLabel("SOUTHEAST6", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("EAST6", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("WEST6", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

 

  brick.display().addLabel("SOUTHEAST7", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("EAST7", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("WEST7", 20, 20) 



  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("SOTHEAST8", 22, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

   

  brick.display().addLabel("EAST8", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("WEST8", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

 

  brick.display().addLabel("SOUTHEAST9", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("EAST9", 20, 20) 

  brick.display().redraw() 



  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("WEST9", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

 

  brick.display().addLabel("SOUTHEAST10", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("EAST10", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("WEST10", 20, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 

  script.wait(100) 

   

  brick.display().addLabel("SOTHEAST11", 22, 20) 

  brick.display().redraw() 

  script.wait(5000) 

  brick.display().clear() 



  script.wait(100) 

   

   

  #brick.display().addLabel("EAST11", 20, 20) 

  #brick.display().redraw() 

  #script.wait(5000) 

  #brick.display().clear() 

  #script.wait(100) 

   

  #brick.display().addLabel("WEST11", 20, 20) 

  #brick.display().redraw() 

  #script.wait(5000) 

  #brick.display().clear() 

  #script.wait(100) 

 

 #brick.display().addLabel("SOUTHEAST12", 20, 20) 

 # brick.display().redraw() 

  #script.wait(5000) 

  #brick.display().clear() 

  #script.wait(100) 

   

 # brick.display().addLabel("EAST12", 20, 20) 

 # brick.display().redraw() 

 # script.wait(4800) 

 # brick.display().clear() 

 # script.wait(100) 

   

 # brick.display().addLabel("WEST12", 20, 20) 

 # brick.display().redraw() 

 # script.wait(4800) 

 # brick.display().clear() 

  #script.wait(100) 



  timeline(90, 3 000) 

  stop 

  script.wait(100) 

  brick.motor(M3).setPower(60) 

  brick.motor(M4).setPower(-60) 

  script.wait(1000) 

  stop 

  timeline(90, 2000) 

  

   

 

 

# запуск программы 

void() 

 

Хает Мтавей 

import math 

 

calibrationData = (7, -37, -115, -108, 22, 4032) 

 

################### Настройка ################### 

 

mfl = brick.motor(M4) 

mfr = brick.motor(M3) 

 

enc_mfl = brick.encoder(E4) 

enc_mfr = brick.encoder(E3) 

servo1 = brick.motor('S1') 

servo2 = brick.motor('S3') 

 

sens_l = brick.sensor(A6) 

sens_r = brick.sensor(A5) 



sharp = brick.sensor(A2) 

sharp2 = brick.sensor(A1) 

giro = brick.gyroscope() 

giro.setCalibrationValues(calibrationData) 

us = brick.sensor(D1) 

 

 

def get_us(): 

    stop() 

    s = 0 

    for _ in range(10): 

        s += us.read() 

    return s / 10 

 

 

def calibration(): 

    giro.calibrate(60000) 

    script.wait(61000) 

    print(giro.getCalibrationValues()) 

 

 

def delay(n): 

    script.wait(n) 

 

 

def move(mfl_v, mfr_v): 

    mfl.setPower(mfl_v) 

    mfr.setPower(mfr_v) 

 

 

def enc_res(): 

    enc_mfl.reset() 



    enc_mfr.reset() 

 

 

def stop(): 

    move(0, 0) 

 

 

def stop_enc(): 

    enc_mfl_s = enc_mfl.read() 

    enc_mfr_s = enc_mfr.read() 

 

    ourtime = script.time() 

 

    while script.time() - ourtime < 500: 

        move((enc_mfl_s - enc_mfl.read()) * 2, (enc_mfr_s - enc_mfr.read()) * 2) 

        delay(5) 

    move(0, 0) 

 

 

def get_sharp(): 

    stop() 

    s = 0 

    for _ in range(10): 

        s += sharp.read() 

    return s / 10 

 

 

def get_sharp2(): 

    stop() 

    s = 0 

    for _ in range(10): 

        s += sharp2.read() 



    return s / 10 

 

 

def write(key1, key2): 

    if key2 == 1: 

        brick.display().addLabel(f"EAST:{key1}", 1, 1, 40) 

    if key2 == 2: 

        brick.display().addLabel(f"SOUTHEAST:{key1}", 1, 1, 10) 

    if key2 == 3: 

        brick.display().addLabel(f"SOUTHWEST:{key1}", 1, 1, 20) 

    if key2 == 4: 

        brick.display().addLabel(f"WEST:{key1}", 1, 1, 40) 

    if key2 == 5: 

        brick.display().addLabel(key1, 1, 1, 40) 

 

    brick.display().redraw() 

    delay(2500) 

 

 

################### Работа с энкодерами ################### 

 

def enc_move(v, l):  # вперёд по энкодерам 

    kp = 0.75 

    kd = 0.45 

 

    enc_mfl_s = enc_mfl.read() 

    enc_mfr_s = enc_mfr.read() 

 

    err_old = 0 

 

    while abs((enc_mfl.read() - enc_mfl_s + enc_mfr.read() - enc_mfr_s) / 2 / 360 * math.pi * 71) < l: 

        err = enc_mfl.read() - enc_mfr.read() 



        u = err * kp + (err - err_old) * kd 

 

        move(v - u, v + u) 

        err_old = err 

    stop_enc() 

 

 

def enc_move_extra(v, l):  # вперёд по энкодерам 

    kp = 1 

    kd = 0.85 

 

    enc_mfl_s = enc_mfl.read() 

    enc_mfr_s = enc_mfr.read() 

 

    err_old = 0 

 

    while abs((enc_mfl.read() - enc_mfl_s + enc_mfr.read() - enc_mfr_s) / 2 / 360 * math.pi * 71) < l: 

        err = enc_mfl.read() - enc_mfr.read() 

        u = err * kp + (err - err_old) * kd 

 

        move(v - u, v + u) 

        err_old = err 

    stop_enc() 

 

 

def enc_move_lite(v, l):  # вперёд по энкодерам 

    kp = 0.05 

    kd = 0.025 

 

    enc_mfl_s = enc_mfl.read() 

    enc_mfr_s = enc_mfr.read() 

 



    while abs((enc_mfl.read() - enc_mfl_s + enc_mfr.read() - enc_mfr_s) / 2 / 360 * math.pi * 71) < l: 

        move(v, v) 

    stop_enc() 

 

 

def enc_line(v, l):  # вперёд по пд 

    kp = 0.5 

    kd = 0.25 

    enc_mfl_s = enc_mfl.read() 

    enc_mfr_s = enc_mfr.read() 

 

    err_old = 0 

 

    while abs((enc_mfl.read() - enc_mfl_s + enc_mfr.read() - enc_mfr_s) / 2 / 360 * math.pi * 71) < l: 

        err = sens_l.read() - sens_r.read() 

        u = err * kp + (err - err_old) * kd 

 

        move(v - u, v + u) 

        err_old = err 

    stop() 

 

 

def enc_line_one(v, l): 

    kp = 0.5 

    kd = 0.08 

 

    enc_mfl_s = enc_mfl.read() 

    enc_mfr_s = enc_mfr.read() 

 

    err_old = 0 

 

    while abs((enc_mfl.read() - enc_mfl_s + enc_mfr.read() - enc_mfr_s) / 2 / 360 * math.pi * 71) < l: 



        err = sens_l.read() - 60 

        u = err * kp + (err - err_old) * kd 

        move(v - u, v + u) 

        err_old = err 

    stop() 

 

 

def enc_turn(v, ang):  # поворот корпусом на энкодеры 

    enc_mfl_s = enc_mfl.read() 

    enc_mfr_s = enc_mfr.read() 

 

    while abs(enc_mfl.read() - enc_mfl_s) + abs(enc_mfr.read() - enc_mfr_s) < ang: 

        move(v, -v) 

    stop() 

 

 

def time_turn(time, angle):  # поворт с дополнительной коллибровкой 

    enc_res() 

    ourtime = script.time() 

    while script.time() - ourtime < time: 

        v1 = enc_mfl.read() - angle 

        v2 = -(enc_mfl.read() - angle) 

        move(v2, v1) 

    stop() 

 

 

################### Работа с датчика расстояния ################### 

 

def move_sharp(v, l): 

    kp_ = 5 

    kd_ = 2.5 

    err_l = 0 



    err = sharp.read() - l 

    u = err * kp_ + (err - err_l) * kd_ 

    move(v + u, v - u) 

    err_l = err 

 

 

################### Работа с гироскопом ################### 

 

direction = 0 

angle_old = 0 

degree = 0 

 

 

def angle():  # поиск угла для гироскопа 

    global direction, degree, angle_old 

    angle = giro.read()[6] / 1000 

    err_angl = angle - angle_old 

    angle_old = angle 

 

    if abs(err_angl) > 320: 

        if err_angl < 0: 

            degree += 1 

        else: 

            degree -= 1 

    direction = angle + degree * 360 

 

 

def giro_turn(dist, v):  # поворот по гироскопу 

    global direction 

    angle() 

    ourdir = direction 

 



    enc_mfl_s = enc_mfl.read() 

    enc_mfr_s = enc_mfr.read() 

 

    err_l = 0 

    kp_ = 0.5 

    kd_ = 0.05 

    while abs(direction - ourdir) < abs(dist): 

        angle() 

        err = (enc_mfl.read() - enc_mfl_s + enc_mfr.read() - enc_mfr_s) / 2 

        if dist >= 0: 

            u = err * kp_ + (err - err_l) * kd_ 

            move(v + u, -v - u, v + u, -v - u) 

            err_l = err 

        else: 

            err = -err 

            u = err * kp_ + (err - err_l) * kd_ 

            move(v + u, v - u) 

            err_l = err 

    stop() 

 

 

''' 

def giro_move(d, v): # проезд вперёд по гироскопу 

    global direction 

    angle() 

    ourdir = direction 

    enc_mfl_s = enc_mfl.read() 

    enc_mfr_s = enc_mfr.read() 

 

 

    err_l = 0 

    kp_ = 0.82 



    kd_ = 1.25 

    while abs((enc_mfl.read() - enc_mfl_s + enc_mfr.read() - enc_mfr_s) /2 /574 * math.pi * 10) < d: 

        global direction 

        angle() 

        err = -direction + ourdir 

        u = err*kp_ + (err - err_l)*kd_ 

        move(v + u, v - u) 

        err_l = err 

    stop() 

''' 

 

 

################### Работа с ПД регулятором ################### 

 

def move_line(v):  # проезд по ПД регулятору 

    kp_ = 0.2 

    kd_ = 0.116 

    err_l = 0 

    err = sens_l.read() - sens_r.read() 

    u = err * kp_ + (err - err_l) * kd_ 

    move(v - u, v + u) 

    err_l = err 

 

 

def move_line_1(v):  # проезд по ПД регулятору 

    kp_ = 0.5 

    kd_ = 0.25 

    err_l = 0 

    err = sens_l.read() - sens_r.read() 

    u = err * kp_ + (err - err_l) * kd_ 

    move(v - u, v + u) 

    err_l = err 



 

 

def move_line_inv(v):  # проезд по ПД регулятору 

    kp_ = 0.5 

    kd_ = 0.08 

    err_l = 0 

    err = sens_l.read() - sens_r.read() 

    u = err * kp_ + (err - err_l) * kd_ 

    move(v + u, v - u) 

    err_l = err 

 

 

def per_PID(v):  # проезд до перекрёстка 

    while sens_l.read() < 40 or sens_r.read() < 40: 

        move_line(v) 

    stop() 

 

 

def per_PID_1(v):  # проезд до перекрёстка 

    while sens_l.read() < 50 or sens_r.read() < 50: 

        move_line_1(v) 

    stop() 

 

 

def per_PID_one(v): 

    while sens_l.read() < 60 or sens_r.read() < 60: 

        move_line_one(v, 60) 

    stop() 

 

 

def per_PID_inv(v): 

    while sens_l.read() < 60 or sens_r.read() < 60: 



        move_line_inv(v) 

    stop() 

 

 

def move_line_one(v, key): 

    kp_ = 0.5 

    kd_ = 0.08 

    err_l = 0 

    err = sens_l.read() - key 

    u = err * kp_ + (err - err_l) * kd_ 

    move(v + u, v - u) 

    err_l = err 

 

 

# def arc_duga(v1, v2): 

 

 

################### Сервы ################### 

def move_s1(angle): 

    servo1.setPower(angle) 

    delay(500) 

 

 

def move_s2(angle): 

    servo2.setPower(angle) 

    delay(500) 

 

 

################### Одометрия ################### 

 

def update_odometry(): 

    global x, y, theta, last_enc_left, last_enc_right 



 

    now_left = encLeft() 

    now_right = encRight() 

 

    delta_left = now_left - last_enc_left 

    delta_right = now_right - last_enc_right 

 

    dist_left = math.pi * WHEEL_DIAMETER * delta_left / TICKS_PER_REV 

    dist_right = math.pi * WHEEL_DIAMETER * delta_right / TICKS_PER_REV 

 

    delta_s = (dist_left + dist_right) / 2.0 

    delta_theta = (dist_right - dist_left) / WHEEL_BASE 

 

    if abs(delta_theta) < 0.000001: 

        dx = delta_s * math.cos(theta) 

        dy = delta_s * math.sin(theta) 

    else: 

        avg_theta = theta + delta_theta / 2.0 

        dx = delta_s * math.cos(avg_theta) 

        dy = delta_s * math.sin(avg_theta) 

 

    x += dx 

    y += dy 

    theta += delta_theta 

    theta = math.atan2(math.sin(theta), math.cos(theta)) 

 

    last_enc_left = now_left 

    last_enc_right = now_right 

 

    return x, y, theta 

 

 



# Вернуть текущий радиус от стартовой точки. 

def odo_radius(): 

    return math.sqrt(x * x + y * y) 

 

 

''' 

def update_odometry(): 

    global x, y, theta, last_enc_left, last_enc_right 

 

    now_left = encLeft() 

    now_right = encRight() 

 

    delta_left = now_left - last_enc_left 

    delta_right = now_right - last_enc_right 

 

    dist_left = math.pi * WHEEL_DIAMETER * delta_left / TICKS_PER_REV 

    dist_right = math.pi * WHEEL_DIAMETER * delta_right / TICKS_PER_REV 

 

    delta_s = (dist_left + dist_right) / 2.0 

    delta_theta = (dist_right - dist_left) / WHEEL_BASE 

 

    if abs(delta_theta) < 0.000001: 

        dx = delta_s * math.cos(theta) 

        dy = delta_s * math.sin(theta) 

    else: 

        avg_theta = theta + delta_theta / 2.0 

        dx = delta_s * math.cos(avg_theta) 

        dy = delta_s * math.sin(avg_theta) 

 

    x += dx 

    y += dy 

    theta += delta_theta 



    theta = math.atan2(math.sin(theta), math.cos(theta)) 

 

    last_enc_left = now_left 

    last_enc_right = now_right 

 

    return x, y, theta 

 

 

# Вернуть текущий радиус от стартовой точки. 

def odo_radius(): 

    return math.sqrt(x * x + y * y) 

''' 

 

################### Работа с графами ################### 

area = { 

    0: [2, 5], 

    1: [1, 3, 6], 

    2: [2, 4, 7], 

    3: [3, 8], 

    4: [1, 6, 9], 

    5: [2, 5, 7, 10], 

    6: [3, 6, 8, 11], 

    7: [4, 7, 12], 

    8: [5, 10, 13], 

    9: [6, 9, 11, 14], 

    10: [7, 10, 12, 15], 

    11: [8, 11, 16], 

    12: [9, 14], 

    13: [10, 13, 15], 

    14: [11, 14, 16], 

    15: [12, 15] 

} 



 

pp = [ 

    [5, 2, -1, -1], [6, 3, -1, 1], [7, 4, -1, 2], [8, -1, -1, 3], 

    [9, 6, 1, -1], [10, 7, 2, 5], [11, 8, 3, 6], [12, -1, 4, 7], 

    [13, 10, 5, -1], [14, 11, 6, 9], [15, 12, 7, 10], [16, -1, 8, 11], 

    [-1, 14, 9, -1], [-1, 15, 10, 13], [-1, 16, 11, 14], [-1, -1, 12, 15] 

] 

 

 

def bfs(start, end): 

    queue = [start] 

    visited = [] 

    path = [end] 

    while queue: 

        t = queue.pop(0) 

        visited.append(t) 

        if t == end: 

            break 

        for i in area[t]: 

            if i not in visited: 

                queue.append(i) 

 

    for i in visited[::-1]: 

        if i in area[path[-1]]: 

            path.append(i) 

    return path[::-1] 

 

 

def bfs_lite(s, e): 

    q = [(s, [s])] 

    v = {s} 

 



    while q: 

        c, p = q.pop(0) 

 

        if c == e: 

            return p 

 

        for n in area[c]: 

            if n not in v: 

                v.add(n) 

                q.append((n, p + [n])) 

 

 

cur = 1 

dir = 0 

''' 

def go(): 

  while cur != 15: 

      way = bfs_lite(cur, 15) 

      tar = pp[cur].index(way[1]) 

 

      while dir != tar: 

        global dir 

        dir = (dir + 1) % 4 

 

        enc_turn(70, 55) 

        delay(100) 

 

      per_PID(30) 

      delay(100) 

      global cur, dir 

      cur = pp[cur][dir] 

 



''' 

 

 

################### Работа с камерой ################### 

 

 

def rgbtobw(num):  # из RGB в ЧБ 

    r = (num & 0xff0000) >> 16 

    g = (num & 0x00ff00) >> 8 

    b = (num & 0x0000ff) 

    gr = r * 0.299 + g * 0.587 + b * 0.114 

    return gr > 20 

 

 

def construct_cords_arr(point1, point2): 

    x1, y1 = point1 

    x2, y2 = point2 

    dx = (x1 - x2) / 10 

    dy = (y1 - y2) / 10 

    cords_arr = [] 

    for i in range(3): 

        cords_arr.append((round(x2 + 3 * dx + i * 2 * dx), round(y2 + 3 * dy + i * 2 * dy))) 

    return cords_arr 

 

 

allowed = [1, 2, 3, 5, 6, 7, 10, 11, 12, 13, 14, 15, 17, 18, 19, 21, 22, 23, 26, 27, 28, 29, 

           30, 31, 33, 35, 37, 39, 41, 42, 43, 44, 45, 46, 47, 49, 51, 53, 55, 57, 58, 59, 60, 

           61, 62, 63, 69, 70, 71, 76, 77, 78, 79, 85, 86, 87, 92, 93, 94, 95, 97, 98, 99, 101, 

           102, 103, 105, 106, 107, 109, 110, 111, 113, 114, 115, 117, 118, 119, 121, 122, 123, 

           125, 126, 127, 141, 142, 143, 157, 158, 159, 171, 173, 175, 187, 189, 191, 197, 199, 

           205, 206, 207, 213, 215, 221, 222, 223, 229, 231, 237, 239, 245, 247, 253, 255, 327, 

           335, 343, 351, 367, 383] 



 

 

def mirror(mtx):  # Отражение по горизонтали 

    return [i[::-1] for i in mtx] 

 

 

def rotate90(mat):  # Поворот на 90 градусов 

    n = len(mat) 

    res = [[0] * n for _ in range(n)] 

    for i in range(n): 

        for j in range(n): 

            res[j][n - i - 1] = mat[i][j] 

    return res 

 

 

def aruca():  # поиск id аруки  

    global allowed 

    h, w = 120, 160 

    photo = getPhoto() 

    print(len(photo)) 

    mark_diam = [] 

    mark_diam = [photo[i + 5: (i + 1) * w + 1 - 5] for i in range(h)] 

    assert (len(mark_diam) == 120) 

    h, w = 120, 150 

    marker = mark_diam 

 

    def get_id(cords): 

        cords_marker_hfr = cords.copy() 

        cords_res = [j for sub in cords_marker_hfr for j in sub] 

        res = "" 

        for i in cords_res: 

            res += "1" if marker[i[1]][i[0]] >= 150 else "0" 



        return int(res, 2) 

 

    photo = getPhoto() 

    # print(photo) 

    cords = {} 

 

    for i in range(h + w): 

 

        fl = 0 

        for j in range(i + 1): 

            y = j 

            x = i - j 

            if len(cords) == 4: 

                break 

            if y >= h or x >= w: 

                continue 

            if rgbtobw(marker[y][x]) and cords.get("tl", (-1, -1)) == (-1, -1): 

                cords["tl"] = (x, y) 

            if rgbtobw(marker[h - y - 1][x]) and cords.get("bl", (-1, -1)) == (-1, -1): 

                cords["bl"] = (x, h - y - 1) 

            if rgbtobw(marker[y][w - x - 1]) and cords.get("tr", (-1, -1)) == (-1, -1): 

                cords["tr"] = (w - x - 1, y) 

            if rgbtobw(marker[h - y - 1][w - x - 1]) and cords.get("br", (-1, -1)) == (-1, -1,): 

                cords["br"] = (w - x - 1, h - y - 1) 

 

        if len(cords) == 4: 

            break 

 

    cordsv1 = construct_cords_arr(cords["tr"], cords["br"]) 

    cordsv2 = construct_cords_arr(cords["tl"], cords["bl"]) 

    cords_marker = [] 

 



    for i in range(len(cordsv1)): 

        cords_marker.append(construct_cords_arr(cordsv1[i], cordsv2[i])) 

    id = -1 

    for i in range(4): 

        if get_id(cords_marker) in allowed: 

            id = get_id(cords_marker) 

            break 

        cords_marker = rotate90(cords_marker) 

    if id == -1: 

        cords_marker = mirror(cords_marker) 

        for i in range(4): 

            if get_id(cords_marker) in allowed: 

                id = get_id(cords_marker) 

                break 

            cords_marker = rotate90(cords_marker) 

    return id 

 

 

def rgbtoaverage(num): 

    r = (num & 0xff0000) >> 16 

    g = (num & 0x00ff00) >> 8 

    b = (num & 0x0000ff) 

    return r + g + b 

 

 

def aruca_color():  # поиск наибольшего по площади цвета 

    h, w = 120, 160 

    photo_col = getPhoto() 

    mark_diam_col = [photo_col[i + 5: (i + 1) * w + 1 - 5] for i in range(h)] 

    assert (len(mark_diam_col) == 120) 

    h, w = 120, 150 

    marker_col = mark_diam_col 



 

    def get_color(cords): 

        cords_marker = cords.copy() 

        cords_res = [j for sub in cords_marker for j in sub] 

        cords_total = 0 

        k = 0 

        for p in cords_res: 

            i = marker_col[p[1]][p[0]] 

            cords_total += rgbtoaverage(i) 

            k += 1 

 

        if k == 0: 

            return 0 

        return cords_total // k 

 

    photo = getPhoto() 

    print(photo) 

    cords_col = {} 

 

    for i in range(h + w): 

        fl = 0 

        for j in range(i + 1): 

            y = j 

            x = i - j 

            if len(cords_col) == 4: 

                break 

            if y >= h or x >= w: 

                continue 

            if rgbtoaverage(marker_col[y][x]) and cords_col.get("tl", (-1, -1)) == (-1, -1): 

                cords_col["tl"] = (x, y) 

            if rgbtoaverage(marker_col[h - y - 1][x]) and cords_col.get("bl", (-1, -1)) == (-1, -1): 

                cords_col["bl"] = (x, h - y - 1) 



            if rgbtoaverage(marker_col[y][w - x - 1]) and cords_col.get("tr", (-1, -1)) == (-1, -1): 

                cords_col["tr"] = (w - x - 1, y) 

            if rgbtoaverage(marker_col[h - y - 1][w - x - 1]) and cords_col.get("br", (-1, -1)) == (-1, -1): 

                cords_col["br"] = (w - x - 1, h - y - 1) 

 

        if len(cords_col) == 4: 

            break 

 

    cordsv1 = construct_cords_arr(cords_col["tr"], cords_col["br"]) 

    cordsv2 = construct_cords_arr(cords_col["tl"], cords_col["bl"]) 

    cords_marker = [] 

    for i in range(len(cordsv1)): 

        cords_marker.append(construct_cords_arr(cordsv1[i], cordsv2[i])) 

 

    color = -1 

    for i in range(4): 

        color = get_color(cords_marker) 

        break 

 

    return color 

 

 

def aruca_color_cent():  # поиск цвета в центральных пиксилях  

    h, w = 120, 160 

    photo = getPhoto() 

    cent = 50 * w + 70 

 

    s_r, s_g, s_b = 0, 0, 0 

    c = 0 

 

    for dy in range(10): 

        row_start = cent + dy * w 



        for dx in range(20): 

            ind = row_start + dx 

            i = photo[ind] 

 

            s_r += (i & 0xff0000) >> 16 

            s_g += (i & 0x00ff00) >> 8 

            s_b += i & 0x0000ff 

 

            c += 1 

 

    if c == 0: 

        return "err" 

 

    cur_r = s_r // c 

    cur_g = s_g // c 

    cur_b = s_b // c 

 

    print(cur_r, cur_g, cur_b) 

 

    if cur_r > cur_g + 40 and cur_r > cur_b + 40: 

        return "red" 

    elif cur_g > cur_r + 40 and cur_g > cur_b + 40: 

        return "green" 

    elif cur_b > cur_r + 40 and cur_b > cur_g + 40: 

        return "blue" 

    elif cur_r > cur_b + 20 and cur_g < cur_r: 

        return "yellow" 

    elif cur_r + cur_g + cur_b < 200: 

        return "black" 

    else: 

        return "white" 

 



 

################### main ################### 

 

def xyz(v): 

    enc_mfl_s = enc_mfl.read() 

    enc_mfr_s = enc_mfr.read() 

 

    err_old = 0 

 

    while abs((enc_mfl.read() - enc_mfl_s + enc_mfr.read() - enc_mfr_s) / 2 / 360 * math.pi * 71) < l: 

        err = sens_l.read() - sens_r.read() 

        u = err * kp + (err - err_old) * kd 

 

        move(v + u, v - u) 

        err_old = err 

    stop() 

 

 

##giro_move(100, 65) 

# id = aruca() 

# print("curent_id: ", id) 

# print ("средний цвет:", aruca_color_cent()) 

# print(aruca_color()) 

 

# per_PID(-70) 

 

# go() 

# enc_line_one(50, 10000) 

 

 

 

enc_res() 



 

 

 

key = 0 

l = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15] 

left = [0, 1, 4, 5, 8, 9, 12, 13] 

right = [2, 3, 6, 7, 10, 11, 14, 15] 

col1 = [0, 4, 8, 12] 

col2 = [1, 5, 9, 13] 

col3 = [2, 6, 10, 14] 

col4 = [3, 7, 11, 15] 

e, w, sou = 0, 0, 0 

col_l = col1 + col3 

col_r = col2 + col4 

s1 = "" 

s2 = "" 

s3 = "" 

''' 

 

#w 

a, b, c, d, e = '0', '0', '0', '0', '0' 

 

enc_move(60, 705) 

 

if get_sharp2() <= 15: a = '1' 

if get_sharp() <= 20: 

    key = 1 

enc_move(60, 915 - 705) 

if get_sharp2() <= 15: b = '1' 

enc_move(60, 205) 

if get_sharp2() <= 15: c = '1' 

enc_move(60, 210) 



if get_sharp2() <= 15: d = '1' 

enc_move(60, 225) 

if get_sharp2() <= 15: e = '1' 

if get_sharp() <= 20: 

    key = 0 

 

enc_move_extra(80, 800) 

 

if key == 1: 

    s1 = a + b + c + d + e 

elif key == 0: 

    s1 = e + d + c + b + a 

 

e = int(s1, 2) 

 

write(s1, 1) 

delay(1000) 

write(int(s1, 2), 1) 

enc_move(-60, 80) 

enc_turn(65, 460) 

 

enc_res() 

enc_move(-60, 250) 

enc_move(60, 50) 

per_PID_1(60) 

 

#s 

 

s3 = "" 

v1, v2, v3, v4 = '0', '0', '0', '0' 

enc_move(60, 65) 

if sens_l.read() <= 5: v3 = '1' 



if sens_r.read() <= 5: v2 = '1' 

enc_move(60, 40) 

if sens_l.read() <= 5: v4 = '1' 

if sens_r.read() <= 5: v1 = '1' 

 

 

s3 = v1 + v2 + v3 + v4 

sou = int(s3, 2) 

write(int(s3, 2), 2) 

write("         ", 5) 

enc_move(60, 100) 

 

 

move_s2(-180) 

delay(500) 

move_s1(80) 

per_PID_1(60) 

enc_move_lite(60, 80) 

enc_turn(-60, 430) 

per_PID(60) 

move_s2(100) 

enc_turn(60, 430 * 2 + 100) 

per_PID(60) 

enc_move_lite(60, 70) 

 

enc_res() 

enc_line(60, 150) 

enc_turn(-60, 100) 

move_s2(-180) 

delay(500) 

move_s1(80) 

delay(500) 



move_s1(-100) 

enc_turn(60, 100) 

per_PID(-60) 

enc_move_lite(60, 80) 

enc_turn(-60, 430) 

per_PID_1(60) 

enc_move_lite(60, 200) 

per_PID(60) 

write(13, 3) 

 

 

#e 

 

s2 = "" 

a1, b1, c1, d1, e1 = '0', '0', '0', '0', '0' 

enc_move_lite(60, 70) 

enc_turn(60, 430) 

per_PID(60) 

enc_move_lite(-60, 30) 

if get_us() <= 20: a1 = '1' 

enc_move_lite(60, 30 + 70) 

per_PID(60) 

enc_move_lite(-60, 30) 

if get_us() <= 20: b1 = '1' 

enc_move_lite(60, 30 + 70) 

per_PID(60) 

enc_move_lite(-60, 30) 

if get_us() <= 20: c1 = '1' 

enc_move_lite(60, 30 + 70) 

per_PID(60) 

enc_move_lite(-60, 30) 

if get_us() <= 20: d1 = '1' 



enc_move_lite(60, 30 + 70) 

per_PID(60) 

enc_move_lite(-60, 30) 

if get_us() <= 20: e1 = '1' 

enc_move_lite(60, 30) 

if key == 1: 

    s2 = e1 + d1 + c1 + b1 + a1 

elif key == 0: 

    s2 = a1 + b1 + c1 + d1 + e1 

 

w = int(s2, 2) 

write(s2, 4) 

delay(1000) 

write(int(s2, 2), 4) 

''' 

 

 

def logic_min(e, w, sou): 

    s = str(e) + " " + str(w) + " " + str(sou) 

    write(s, 5) 

    i = min(e, w, sou) 

     

    search = [e, w, sou] 

    search.sort() 

 

    c1 = 0 

    if i in left: 

      c1 = 1 

 

    if c1 == 1: 

        enc_turn(60, 170) 

        enc_line(60, 200) 



    else: 

        enc_turn(-60, 220) 

        enc_move_lite(60, 70) 

        per_PID(60) 

        enc_move_lite(60, 70) 

        enc_turn(60, 440) 

        enc_line(60, 200) 

 

    c2 = 0 

    if i <= 3: 

        c2 = 0 

    elif i <= 7: 

        c2 = 1 

    elif i <= 11: 

        c2 = 2 

    else: 

        c2 = 3 

 

    enc_res() 

    for _ in range(c2): 

        enc_move(60, 200) 

 

    c3 = -1 

    if i in col_l: 

      c3 = 1 

    else: 

      c3 = -1 

           

    write(c3, 5) 

     

    enc_turn(60 * c3, 100) 

    move_s2(-180) 



    move_s1(-100) 

    enc_turn(-60 * c3, 100) 

    enc_res() 

    for _ in range(c2): 

        enc_move(-60, 200) 

 

    enc_move(-60, 150) 

 

    if c1 == 0: 

        enc_move(-60, 50) 

        enc_turn(60, 440) 

        per_PID(60) 

        enc_move_lite(60, 70) 

        enc_turn(-60, 440) 

        delay(500) 

 

 

 

 

 

 

def logic_max(e, w, sou): 

    s = str(e) + " " + str(w) + " " + str(sou) 

    write(s, 5) 

    i = max(e, w, sou) 

     

    search = [e, w, sou] 

    search.sort() 

 

    c1 = 0 

    if i in left: 

      c1 = 1 



 

    if c1 == 1: 

        enc_turn(60, 170) 

        enc_line(60, 200) 

    else: 

        enc_turn(-60, 220) 

        enc_move_lite(60, 70) 

        per_PID(60) 

        enc_move_lite(60, 70) 

        enc_turn(60, 440) 

        enc_line(60, 200) 

 

    c2 = 0 

    if i <= 3: 

        c2 = 0 

    elif i <= 7: 

        c2 = 1 

    elif i <= 11: 

        c2 = 2 

    else: 

        c2 = 3 

 

    enc_res() 

    for _ in range(c2): 

        enc_move(60, 200) 

 

    c3 = -1 

    if i in col_l: 

      c3 = 1 

    else: 

      c3 = -1 

           



    write(c3, 5) 

     

    enc_turn(60 * c3, 100) 

    move_s2(-180) 

    move_s1(-100) 

    enc_turn(-60 * c3, 100) 

    enc_res() 

    for _ in range(c2): 

        enc_move(-60, 200) 

 

    enc_move(-60, 200) 

 

    if c1 == 0: 

        enc_move(-60, 50) 

        enc_turn(60, 440) 

        per_PID(60) 

        enc_move_lite(60, 70) 

        enc_turn(-60, 440) 

        delay(500) 

 

 

 

 

 

 

 

 

 

enc_move_lite(60, 90) 

enc_turn(60, 440) 

move_s2(-180) 

delay(500) 



move_s1(80) 

per_PID(60) 

move_s2(100) 

enc_move_lite(60, 80) 

enc_turn(60, 220) 

per_PID(60) 

enc_move_lite(60, 80)  # start logic 

 

logic_min(10, 12, 5) 

 

enc_turn(-60, 440 + 440) 

move_s2(-180) 

move_s1(80) 

delay(500) 

move_s1(80) 

per_PID(60) 

move_s2(100) 

enc_turn(60, 880 + 60) 

per_PID(60) 

enc_move_lite(60, 70) 

enc_turn(-60, 220) 

 

logic_max(2, 5, 12) 

 

enc_turn(60, 440) 

per_PID(60) 

 

move_s2(-180) #От 

move_s1(-100) 

enc_move(60, 60) 

enc_turn(-60, 220) 

per_PID(60) 



move_s2(100) #вз 

move_s1(80) 

enc_turn(60, 880 + 60) 

per_PID(60) 

enc_move_lite(60, 70) 

 

enc_turn(-60, 220) 

enc_line(60, 200) 

 

enc_turn(60, 100) 

move_s1(-100) 

enc_move_lite(-60, 100) 

 

''' 

enc_move_lite(60, 50) 

enc_turn(-60, 215) 

enc_move_lite(60, 70) 

per_PID(60) 

enc_move_lite(60, 70) 

enc_turn(60, 215) 

per_PID(60) 

enc_move_lite(60, 80) 

enc_turn(60, 215) 

enc_move_lite(60, 60) 

per_PID(60) 

enc_move_lite(60, 50) 

enc_turn(-60, 215) 

 

 

 

 

per_PID(60)#3 зона 



enc_move_lite(60, 70) 

enc_turn(-60, 430) 

per_PID(60) 

enc_move_lite(60, 80) 

enc_turn(-60, 430) 

per_PID(60) 

enc_move_lite(60, 80) 

enc_turn(60, 430) # выезд на нужную линию 

per_PID(60) 

enc_move_lite(-60, 35) 

 

 

k = 0 

a1, b1, c1 = '0', '0', '0' 

if get_us() <= 35: # первый куб 

 

    a1 = '1' 

 

    enc_line(-60, 90) 

    enc_turn(60, 455) 

    enc_move_lite(-60, 50) #забор кубика 

    move_s2(-180) 

    delay(500) 

    move_s1(80) 

    delay(500) 

    move_s2(100) 

    delay(500) 

    enc_move_lite(60, 50) 

    enc_turn(-60, 435) 

 

    per_PID(60) 

    enc_move_lite(60, 100) 



    enc_turn(-60, 430) 

 

    for i in range(3): 

        if s1[i] == '1': 

            break 

        k += 1 

 

    enc_line(60, 100) 

    for _ in range(k): 

        enc_res() 

        enc_move(60, 200) #проезд на один полный куб 

 

    enc_turn(-60, 100) 

    move_s1(80) 

    delay(500) 

    move_s2(-180) 

    delay(500) 

    move_s1(-100) 

    delay(500) 

    enc_turn(60, 100+430*2 + 80) 

    if k == 0: 

      enc_move_lite(60, 70) 

      enc_turn(-60, 430) 

    else: 

      per_PID(60) 

      enc_move_lite(60, 70) 

      enc_turn(-60, 430) 

 

enc_move_lite(60, 70) 

per_PID(60) 

 

k = 0 



enc_move_lite(-60, 30) 

if get_us() <= 35: #второй куб 

 

 

    b1 = '1' 

 

    enc_line(-60, 90) 

    enc_turn(60, 455) 

    enc_move_lite(-60, 50) #забор кубика 

    move_s2(-180) 

    delay(500) 

    move_s1(80) 

    delay(500) 

    move_s2(100) 

    delay(500) 

    enc_move_lite(60, 50) 

    enc_turn(60, 435) 

 

    per_PID(60) 

    enc_move_lite(60, 100) 

    enc_turn(60, 430) 

 

    for i in range(3): 

        if s1[i] == '1': 

            break 

        k += 1 

 

    enc_line(60, 100) 

    for _ in range(k): 

        enc_res() 

        enc_move(60, 200) #проезд на один полный куб 

 



    enc_turn(60, 100) 

    move_s1(80) 

    delay(500) 

    move_s2(-100) 

    delay(500) 

    move_s1(-100) 

    delay(500) 

    enc_turn(-60, 100+430*2 + 80) 

    if k == 0: 

      enc_move_lite(60, 70) 

      enc_turn(-60, 430) 

    else: 

      per_PID(60) 

      enc_move_lite(60, 70) 

      enc_turn(-60, 430) 

 

    enc_move_lite(60, 70) 

    per_PID_one(60) 

 

 

enc_move_lite(60, 70) 

enc_turn(60, 80) 

per_PID_one(60) 

 

k = 0 

enc_move_lite(-60, 20) 

if get_us() <= 35: #третий куб 

 

    c1 = '1' 

 

    enc_move_lite(-60, 90) 

    enc_turn(60, 460) #zab 



    enc_move_lite(-60, 90) #забор кубика 

    move_s2(-100) 

    delay(500) 

    move_s1(80) 

    delay(500) 

    move_s2(100) 

    delay(500) 

    enc_move_lite(60, 90) #забор кубика 

    enc_turn(60, 430) 

 

    per_PID(60) 

    enc_move_lite(60, 100) 

    enc_turn(60, 430) 

 

    for i in range(3): 

        if s1[i] == '1': 

            break 

        k += 1 

 

    enc_line(60, 100) 

    for _ in range(k): 

        enc_res() 

        enc_move(60, 200) #проезд на один полный куб 

 

    enc_turn(-60, 100) 

    move_s1(80) 

    delay(500) 

    move_s2(-100) 

    delay(500) 

    move_s1(-100) 

    delay(500) 

    enc_turn(60, 100+430*2 + 80) 



    if k == 0: 

      enc_move_lite(60, 70) 

      enc_turn(-60, 430) 

    else: 

      per_PID(60) 

      enc_move_lite(60, 70) 

      enc_turn(-60, 430) 

 

    enc_move_lite(60, 120) 

 

per_PID_one(60) 

enc_move_lite(60, 120) 

enc_turn(60, 430) 

per_PID(60) 

enc_move_lite(60, 70) 

enc_turn(-60, 430) 

per_PID(60) 

 

s2 = a1 + b1 + c1 

if s2.count('1') == 2: 

    s2 += '0' 

else: 

    s2 += '1' 

 

write(s2, 4) 

 

enc_move_lite(60, 70) 

enc_turn(-60, 430) 

enc_move_lite(60, 50) 

per_PID_1(60) 

''' 

 



Холунов Ярослав 

 

const PI = 3.14159265 

 

const BASE_SPEED = 50; 

const turn_speed = 30; 

const TICS_TO_MM = 1; 

const LINE_THRESH = 45; 

 

var enc1, enc2; 

var lineL, lineR; 

var dist1, dist2; 

var yaw; 

var prevTime = script.time(), currTime = script.time(); 

var e_l = brick.encoder("E4") 

var e_r = brick.encoder("E1") 

var ML = brick.motor("M4") 

var MR = brick.motor("M3") 

var servo_vertical = brick.motor('S1'); 

var servo_horizontal = brick.motor('S2'); 

 

 

function getSensors(){ 

    enc1 = -e_l.readRawData(); 

    enc2 = e_r.readRawData(); 

 

    lineL = brick.sensor("A6").read(); 

    lineR = brick.sensor("A5").read(); 

 

    dist1 = brick.sensor("A2").read(); 

    //dist2 = brick.sensor("D1").read();; 

 



    yaw = brick.gyroscope().read()[6] / 1000 + 180; 

 

    prevTime = currTime 

    currTime = script.time() 

} 

 

function resetEnc(){ 

 e_l.reset(); 

 e_r.reset(); 

    enc1 = 0; 

    enc2 = 0; 

} 

 

function driveMotors(a, b){ 

    ML.setPower(a); 

    MR.setPower(b); 

} 

 

function stopMotors(){ 

    ML.brake(); 

    MR.brake(); 

} 

 

function setup(){ 

    resetEnc(); 

    brick.gyroscope().setCalibrationValues([0, 0, 0, 0, 0, 0, 0]); 

    script.wait(100); 

} 

 

var prevLineError = 0; 

var Integral_summ = 0; 

function getErrorLineFollow(){ 



    var kP = 0.45, kD = 0.25, kI = 0; 

    error = lineR - lineL; 

    dt = currTime - prevTime; 

    if(dt > 0){ 

        uP = error * kP; 

        uD = (error - prevLineError) * kD / dt; 

  Integral_summ += error; 

  uI = Integral_summ * kI; 

        prevLineError = error; 

        return uP + uD; 

    } 

    else{ 

        uP = error * kP; 

        return uP; 

    } 

} 

 

function getErrorForwardFollow(){ 

    var kP = 0.5, kD = 0.01; 

    error = enc2 - enc1; 

    dt = currTime - prevTime; 

    if(dt > 0){ 

        uP = error * kP; 

        uD = (error - prevLineError) * kD / dt; 

        prevLineError = error; 

        return uP + uD; 

    } 

    else{ 

        uP = error * kP; 

        return uP; 

    } 

} 



 

function getErrorWallFollow(){ 

    var kP = 2, kD = 0.5; 

    error = 30 - dist2; 

    dt = currTime - prevTime; 

    if(dt > 0){ 

        uP = error * kP; 

        uD = (error - prevLineError) * kD / dt; 

        prevLineError = error; 

        return uP + uD; 

    } 

    else{ 

        uP = error * kP; 

        return uP; 

    } 

} 

 

function lineFollowDist(mmDist){ 

    getSensors(); 

    beginAvg = (enc1 + enc2) / 2; 

 Integral_summ = 0; 

    avg = (enc1 + enc2) / 2;  

    while ((avg - beginAvg) * TICS_TO_MM < mmDist){ 

        getSensors(); 

        u = getErrorLineFollow(); 

        driveMotors(BASE_SPEED + u, BASE_SPEED - u); 

        print(avg * TICS_TO_MM); 

        avg = (enc1 + enc2) / 2; 

    } 

    stopMotors(); 

    script.wait(300); 

} 



 

function lineFollowUntilCross(){ 

    getSensors(); 

 Integral_summ = 0; 

    while (lineL < LINE_THRESH || lineR < LINE_THRESH){ 

        getSensors(); 

        u = getErrorLineFollow(); 

        driveMotors(BASE_SPEED + u, BASE_SPEED - u); 

    } 

    stopMotors(); 

    script.wait(300); 

} 

 

function turnToLineLeft(){ 

    getSensors(); 

    timeStart = currTime; 

    while (lineL < 50){ 

        getSensors(); 

        driveMotors(-turn_speed, turn_speed); 

    } 

    while (lineR < 50){ 

        getSensors(); 

        driveMotors(-turn_speed, turn_speed); 

    } 

    stopMotors(); 

} 

 

function turnToLineRight(){ 

    getSensors(); 

    timeStart = currTime; 

    while (lineR < 50){ 

        getSensors(); 



        driveMotors(turn_speed, -turn_speed); 

    } 

    while (lineL < 50){ 

        getSensors(); 

        driveMotors(turn_speed, -turn_speed); 

    } 

    stopMotors(); 

} 

 

 

var prevGyroError = 0; 

var iGyroSumm = 0; 

 

function sign(num){ 

    if(num > 0){ 

        return 1; 

    } 

    else{ 

        return -1; 

    } 

} 

 

function getGyroError(target){ 

    var kP = 0.5, kI = 0.001, kD = 0; 

 

    dt = currTime - prevTime; 

    error1 = target - yaw; 

    error2 = (360 - Math.abs(error1)) * sign(error1); 

    if (Math.abs(error1) < Math.abs(error2)){ 

        error =  - error1; 

    } 

    else{ 



        error = -error2; 

    } 

    print(target, " - ", yaw, " = ", error) 

 

    uP = error * kP; 

    uI = 0; 

    uD = 0; 

    if (dt != 0){ 

        iGyroSumm += error * dt; 

 

        uI = iGyroSumm * kI; 

        uD = kD * (error - prevGyroError) / dt; 

    } 

    return uP + uI + uD; 

} 

 

 

function turnLeftAngle(target){ 

    getSensors(); 

    startGyroAngle = yaw; 

 brick.gyroscope().calibrate(1000) 

    while(Math.abs(target - yaw) > 3){ 

        getSensors(); 

        print(yaw) 

        driveMotors(40 , -40); 

        script.wait(1); 

    } 

} 

 

function turnRightAngle(target){ 

    getSensors(); 

    startGyroAngle = yaw; 



 brick.gyroscope().calibrate(1000) 

    while(Math.abs(target - yaw) > 3){ 

        getSensors(); 

        print(yaw) 

        driveMotors(-40 , 40); 

        script.wait(1); 

    } 

} 

 

function move_gyro(deg){ 

  var sp = 50, err = 0, last_err = 0, kp = 50, kd = 10 

  resetEnc() 

  getSensors() 

  brick.gyroscope().calibrate(1000) 

  script.wait(1000) 

  var arr = brick.gyroscope().read() 

  var value = arr[6] / 1000 

  var deg_now = 0 

  while (deg_now < deg) { 

    enc_l = e_l.read() 

    enc_r = e_r.read() 

    arr = brick.gyroscope().read() 

    value = arr[6] / 1000 

 print(value) 

    err = value * kp + (err - last_err) * kd 

    last_err = err 

 driveMotors(sp + err, sp - err) 

    deg_now = (enc_l + enc_r) / 2 

  } 

} 

 

 



function move_forward(deg){ 

  var sp = 55, err = 0, last_err = 0, kp = 0, kd = 0 

  resetEnc() 

  getSensors() 

  var deg_now = 0 

  while (deg_now < deg) { 

    getSensors() 

    err = getErrorForwardFollow() 

 driveMotors(sp + err, sp - err) 

    deg_now = (enc1 + enc2) / 2 

 //print(enc1, enc2) 

  } 

  stopMotors() 

} 

 

function move_backward(deg){ 

  var sp = 50, err = 0, last_err = 0, kp = 0, kd = 0 

  resetEnc() 

  getSensors() 

  var deg_now = 0 

  while (deg_now*(-1) < deg) { 

    getSensors() 

    err = getErrorForwardFollow() 

 driveMotors(-(sp - err), -(sp + err)) 

    deg_now = (enc1 + enc2) / 2 

 //print(enc1, enc2) 

  } 

  stopMotors() 

} 

 

function move_wall_forward(deg){ 

  var sp = 60, err = 0, last_err = 0, kp = 0, kd = 0 



  resetEnc() 

  getSensors() 

  var deg_now = 0 

  while (deg_now < deg) { 

    getSensors() 

    err = getErrorWallFollow() 

 driveMotors(-(sp + err), -(sp - err)) 

    deg_now = (enc1 + enc2) / 2 

 //print(enc1, enc2) 

 brick.display().clear(); 

 brick.display().addLabel(dist2, 10, 10, 20) 

 brick.display().redraw() 

  } 

  stopMotors() 

} 

 

function move_turn_left(deg){ 

  var sp = 40, err = 0, last_err = 0, kp = 0, kd = 0 

  resetEnc() 

  getSensors() 

  var deg_now = 0 

  while (deg_now < deg) { 

    getSensors() 

    err = 0 

 driveMotors(-(sp + err), (sp - err)) 

    deg_now = (enc1*sign(enc1) + enc2*sign(enc2)) / 2 

 //print(enc1, enc2) 

  } 

  stopMotors() 

} 

 

function move_turn_right(deg){ 



  var sp = 40, err = 0, last_err = 0, kp = 0, kd = 0 

  resetEnc() 

  getSensors() 

  var deg_now = 0 

  while (deg_now < deg) { 

    getSensors() 

    err = 0 

 driveMotors((sp + err), -(sp - err)) 

    deg_now = (enc1*sign(enc1) + enc2*sign(enc2)) / 2 

 //print(enc1, enc2) 

  } 

  stopMotors() 

} 

 

function set_claw_vertical(pos) { 

 if (pos == 0) { //horizontal claw 

  servo_vertical.setPower(90); 

 } 

 if (pos == 1) { //up claw 

  servo_vertical.setPower(-90); 

 } 

} 

 

function set_claw_horizontal(pos) { 

 if (pos == 0) { //closed claw 

  servo_horizontal.setPower(90); 

 } 

 if (pos == 1) { //open claw 

  servo_horizontal.setPower(-90); 

 } 

} 

 



function move_to_cross() { 

 move_gyro(3000) 

} 

 

var Y = [0, 0, 0, 0, 0]; 

 

function read_cube(pos) { 

 getSensors(); 

 if (dist1 < 40) { 

  Y[pos] = 1; 

 } 

} 

 

var veter = 0; 

var west = 0; 

var east = 13; 

 

function read_cubes(){ 

 lineFollowUntilCross() 

 read_cube(0) 

 move_forward(100) 

 lineFollowUntilCross() 

 read_cube(1) 

 move_forward(100) 

 lineFollowUntilCross() 

 read_cube(2) 

 move_forward(100) 

 lineFollowUntilCross() 

 read_cube(3) 

 move_forward(100) 

 lineFollowUntilCross() 

 read_cube(4) 



 if (veter == 0) { 

  west = Y[0]*16 + Y[1]*8 + Y[2]*4 + Y[3]*2 + Y[4]; 

 } 

 if (veter == 1) { 

  west = Y[4]*16 + Y[3]*8 + Y[2]*4 + Y[1]*2 + Y[0]; 

 } 

 brick.display().clear(); 

 brick.display().addLabel('WEST:' + west, 10, 10, 20) 

 brick.display().redraw() 

 script.wait(5000) 

 move_turn_left(200) 

 turnToLineLeft() 

 move_turn_right(40) 

} 

 

function read_veter(){ 

 lineFollowUntilCross() 

 getSensors() 

 if (dist1 > 40) { 

  veter = 1 

 } 

 move_forward(300) 

 lineFollowUntilCross() 

 move_forward(300) 

 lineFollowUntilCross() 

 move_forward(300) 

 lineFollowUntilCross() 

 move_forward(460) 

 move_turn_left(100) 

 turnToLineLeft() 

 move_turn_right(40) 

} 



 

function read_veter_and_cubes(){ 

 set_claw_horizontal(1) 

 set_claw_vertical(0) 

 lineFollowUntilCross() 

 getSensors() 

 if (dist1 > 40) { 

  veter = 1 

 } 

  

 set_claw_horizontal(0) 

 move_forward(300) 

 script.wait(500) 

 move_turn_left(400) 

 script.wait(500) 

 move_forward(2000) 

 set_claw_horizontal(1) 

 set_claw_vertical(1) 

 script.wait(500) 

 move_backward(2000) 

 script.wait(500) 

 move_turn_right(400) 

  

 set_claw_horizontal(1) 

 set_claw_vertical(0) 

 lineFollowUntilCross() 

 set_claw_horizontal(0) 

 move_forward(300) 

 script.wait(500) 

 move_turn_left(500) 

 script.wait(500) 

 move_forward(2000) 



 set_claw_horizontal(1) 

 set_claw_vertical(1) 

 script.wait(500) 

 move_backward(2000) 

 script.wait(500) 

 move_turn_right(500) 

  

 set_claw_horizontal(1) 

 set_claw_vertical(0) 

 lineFollowUntilCross() 

 set_claw_horizontal(0) 

 move_forward(300) 

 script.wait(500) 

 //move_turn_left(600) 

 //script.wait(500) 

 //move_forward(2000) 

 //set_claw_horizontal(1) 

 //set_claw_vertical(1) 

 //script.wait(500) 

 //move_backward(2000) 

 //script.wait(500) 

 //move_turn_right(600) 

  

 script.wait(500) 

  

 lineFollowUntilCross() 

 turn_left_one_wheel() 

 //move_forward(460) 

 //move_turn_left(100) 

 //turnToLineLeft() 

 //move_turn_right(40) 

} 



 

function get_south_cube() { 

 lineFollowUntilCross() 

 move_forward(550) 

 lineFollowDist(700) 

 lineFollowUntilCross() 

 move_forward(460) 

 //забираем кубик 

 move_turn_right(100) 

 turnToLineRight() 

 move_turn_left(40) 

 set_claw_horizontal(1) 

 set_claw_vertical(0) 

 lineFollowUntilCross() 

 set_claw_horizontal(0) 

 script.wait(500) 

 // разворот и проезд до перекрестка 

 move_turn_right(600) 

 turnToLineRight() 

 move_turn_left(40) 

 lineFollowUntilCross() 

 // кладем кубик 

 move_forward(500) 

 move_turn_left(100) 

 set_claw_vertical(0) 

 script.wait(500) 

 set_claw_horizontal(1) 

 script.wait(500) 

 set_claw_vertical(1) 

 move_turn_right(100) 

  

} 



 

var southeast = 0; 

 

function read_code() { 

 lineFollowUntilCross() 

 move_turn_left(40) 

 move_forward(150) 

 getSensors(); 

 if (lineL < 20) { 

  southeast += 8; 

 } 

 if (lineR < 20) { 

  southeast += 1; 

 } 

 move_forward(80) 

 getSensors(); 

 if (lineL < 20) { 

  southeast += 4; 

 } 

 if (lineR < 20) { 

  southeast += 2; 

 } 

 move_forward(340) 

 lineFollowDist(100) 

 lineFollowUntilCross() 

 //move_forward(460) 

 brick.display().clear(); 

 brick.display().addLabel('SOUTHEAST:' + southeast, 10, 10, 20) 

 brick.display().redraw() 

 script.wait(5000) 

  

} 



 

var column = 0, column_cnt = 0; 

var row = 0, row_cnt = 0; 

 

function put_cube() { 

 if (west == 1) { 

  west = 8; 

 } 

 if (west == 2) { 

  west = 8; 

 } 

 column = west % 4; 

 if (west < 8) { 

  row = 3; 

 } else { 

  row = 2; 

 } 

 while (row_cnt < row) { 

  lineFollowUntilCross(); 

  move_forward(300); 

  row_cnt += 1; 

 } 

 move_forward(160) 

 move_turn_right(200) 

 turnToLineRight() 

 move_turn_left(40) 

 lineFollowUntilCross(); 

 var square_dist = 1000; 

 lineFollowDist(250) 

 move_forward(250 + square_dist*column); 

 if (west % 8 < 4) { 

  move_turn_left(40) 



 } else { 

  move_turn_right(40) 

 } 

 set_claw_horizontal(1) 

 set_claw_vertical(1) 

 script.wait(500); 

 if (west % 8 < 4) { 

  move_turn_right(40) 

 } else { 

  move_turn_left(40) 

 } 

 move_backward(500 + square_dist*column); 

 move_turn_right(200) 

 turnToLineRight() 

 move_turn_left(40) 

 lineFollowUntilCross(); 

 move_forward(460) 

 move_turn_left(200) 

 turnToLineLeft() 

 move_turn_right(40) 

 row_cnt = 0; 

 while (row_cnt < row) { 

  lineFollowUntilCross(); 

  move_forward(300); 

  row_cnt += 1; 

 } 

 move_forward(160); 

 move_turn_left(200) 

 turnToLineLeft() 

 move_turn_right(40) 

} 

 



function turn_left_one_wheel() { 

 move_forward(50); 

 var sp = 60 

 resetEnc() 

 getSensors() 

 var deg_now = 0 

 while (deg_now < 1100) { 

  getSensors() 

  driveMotors(0, sp) 

  deg_now = enc2 

 } 

 stopMotors() 

} 

 

var full_turn = 2250; 

 

function main(){  

 setup() 

  

 brick.display().clear(); 

 brick.display().addLabel('SOUTHWEST:' + east, 10, 10, 20) 

 brick.display().redraw() 

 script.wait(5000) 

 brick.display().clear(); 

 brick.display().addLabel('EAST:' + 5, 10, 10, 20) 

 brick.display().redraw() 

 script.wait(5000) 

 read_veter_and_cubes() 

 read_cubes() 

 put_cube(); 

 get_south_cube() 

 move_turn_right(100) 



 turnToLineRight() 

 move_turn_left(40) 

 read_code() 

 return 0; 

  

} 

 

main() 

Чешуин Егор 

 

import sys 

import time 

import random 

import math 

 

# верх - акб 

# M4, E4 - левый 

# M3, E3 - правый  

# A6 - левый 

# A5 - правый 

 

gyro = () 

 

kp_line = 0.4 

ki_line = 0.0005 

kd_line = 0.0 

 

kp_enc = 0.2 

kd_enc = 0.1 

 

kp_color = 0.3 

ki_color = 0.0 



kd_color = 0.1 

 

left_sensor, right_sensor = 0, 0 

last_error = 0 

i = 0 

 

x = 0.0 

y = 0.0 

th = 0.0 

travel = 0.0 

 

last_e3 = 0 

last_e4 = 0 

 

 

def update_odometry(): 

  global x, y, th, travel, last_e3, last_e4 

 

  WHEEL_DIAM_MM = 70 

  BASE_MM = 175 

  MM_PER_DEG = math.pi * WHEEL_DIAM_MM / 360.0 

 

  e4 = brick.encoder("E4").read() 

  e3 = brick.encoder("E3").read() 

 

  de4 = e4 - last_e4 

  de3 = e3 - last_e3 

 

  dl = de4 * MM_PER_DEG 

  dr = de3 * MM_PER_DEG 

 

  ds = (dl + dr) / 2.0 



  dth = (dr - dl) / BASE_MM 

 

  x += ds * math.cos(th + dth / 2.0) 

  y += ds * math.sin(th + dth / 2.0) 

  th += dth 

  travel += abs(ds) 

 

  last_e4 = e4 

  last_e3 = e3 

 

 

def constrain(u, high, low): 

  return max(low, min(high, u)) 

 

 

def extra_stop(is_forward=True): 

  if is_forward: 

    brick.motor("M4").setPower(-50) 

    brick.motor("M3").setPower(-50) 

  else: 

    brick.motor("M4").setPower(50) 

    brick.motor("M3").setPower(50) 

  script.wait(30) 

   

  brick.motor("M4").setPower(0) 

  brick.motor("M3").setPower(0) 

     

 

def line(speed): 

  global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

   

  left_sensor = brick.sensor("A6").read() 



  right_sensor = brick.sensor("A5").read() 

  error = left_sensor - right_sensor 

   

  p = error 

  d = error - last_error 

  i = constrain(i + error, -1000, 1000) 

   

  u = constrain(p * kp_line + d * kd_line + i * ki_line, 20, -20) 

  brick.motor("M4").setPower(constrain(speed-u, 100, -100)) 

  brick.motor("M3").setPower(constrain(speed+u, 100, -100)) 

  last_error = error 

   

   

def line_enc(speed, enc): 

  global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

  left_enc = brick.encoder("E4").read() 

  right_enc = brick.encoder("E3").read() 

  start_enc = right_enc 

  last_error, i = 0, 0 

   

  while right_enc <= enc + start_enc: 

    line(speed) 

    right_enc = brick.encoder("E3").read() 

    # update_odometry() 

    script.wait(5) 

     

     

def line_enc_smooth(speed, enc, start_speed=20, end_speed=8): 

  global last_error, i 

   

  ramp_up = max(enc * 0.3, 80) 



  ramp_down = max(enc * 0.4, 140) 

 

  start_enc = brick.encoder("E3").read() 

  last_error = 0 

  i = 0 

 

  while True: 

    right_enc = brick.encoder("E3").read() 

    progress = right_enc - start_enc 

 

    if progress >= enc: 

      break 

 

    cur_speed = motion_profile( 

      progress, 

      enc, 

      speed, 

      start_speed=start_speed, 

      end_speed=end_speed, 

      ramp_up=ramp_up, 

      ramp_down=ramp_down 

    ) 

 

    line(cur_speed) 

    # update_odometry() 

    script.wait(5) 

 

  extra_stop() 

   

  

def cross(speed): 

  global last_error, i, kd_line, left_sensor, right_sensor 



   

  left_sensor = brick.sensor("A6").read() 

  right_sensor = brick.sensor("A5").read() 

  last_error, i = 0, 0 

   

  while left_sensor < 10 or right_sensor < 10: 

    line(speed) 

    # update_odometry() 

    script.wait(5) 

   

   

def forward_enc(speed, enc): 

  global kp_enc, kd_enc 

 

  start_left = brick.encoder("E4").read() 

  start_right = brick.encoder("E3").read() 

  last_error = 0 

 

  start_speed = 20 

  end_speed = 6 

  # ramp_up = 80 

  # ramp_down = 140 

  ramp_up = max(enc * 0.3, 80) 

  ramp_down = max(enc * 0.4, 140) 

 

  while True: 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

 

    progress = right_enc - start_right 

    if progress >= enc: 

      break 



 

    cur_speed = motion_profile( 

      progress, 

      enc, 

      speed, 

      start_speed=start_speed, 

      end_speed=end_speed, 

      ramp_up=ramp_up, 

      ramp_down=ramp_down 

    ) 

     

    if progress > enc - ramp_down: 

      kd = kd_enc * 0.3 

    else: 

      kd = kd_enc 

 

    error = (left_enc - start_left) - (right_enc - start_right) 

    p = error 

    d = error - last_error 

    u = p * kp_enc + d * kd 

    u = constrain(u, cur_speed * 0.35, -cur_speed * 0.35) 

     

    set_tank(cur_speed - u, cur_speed + u) 

    last_error = error 

 

    # update_odometry() 

    script.wait(5) 

 

  stop_speed_time(anti_power=8, anti_time=10, is_forward=True) 

   

 

def backward_enc(speed, enc): 



  global kp_enc, kd_enc 

 

  start_left = brick.encoder("E4").read() 

  start_right = brick.encoder("E3").read() 

  last_error = 0 

 

  start_speed = 20 

  end_speed = 6 

  # ramp_up = 80 

  # ramp_down = 140 

  ramp_up = max(enc * 0.3, 80) 

  ramp_down = max(enc * 0.4, 140) 

 

  while True: 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

 

    progress = start_right - right_enc 

    if progress >= enc: 

      break 

 

    cur_speed = motion_profile( 

      progress, 

      enc, 

      speed, 

      start_speed=start_speed, 

      end_speed=end_speed, 

      ramp_up=ramp_up, 

      ramp_down=ramp_down 

    ) 

     

    if progress > enc - ramp_down: 



      kd = kd_enc * 0.3 

    else: 

      kd = kd_enc 

 

    error = (left_enc - start_left) - (right_enc - start_right) 

    p = error 

    d = error - last_error 

    u = p * kp_enc + d * kd 

    u = constrain(u, cur_speed * 0.35, -cur_speed * 0.35) 

 

    set_tank(-cur_speed - u, -cur_speed + u) 

    last_error = error 

 

    # update_odometry() 

    script.wait(5) 

 

  precise_stop(anti_power=8, anti_time=10, is_forward=False) 

   

   

def forward_mm(speed, mm): 

  WHEEL_RADIUS_MM = 43 

  wheel_len = 2 * math.pi * WHEEL_RADIUS_MM 

  forward_enc(speed, 360 / wheel_len * mm) 

   

 

def turn_left_enc(): 

  start_enc = brick.encoder("E3").read() 

  while brick.encoder("E3").read() < start_enc + 220: 

    brick.motor("M4").setPower(-50) 

    brick.motor("M3").setPower(50) 

    # update_odometry() 

    script.wait(5) 



 

  brick.motor("M4").setPower(30) 

  brick.motor("M3").setPower(-30) 

  script.wait(10) 

  brick.motor("M4").setPower(0) 

  brick.motor("M3").setPower(0) 

   

   

def turn_right_enc(): 

  start_enc = brick.encoder("E4").read() 

  while brick.encoder("E4").read() < start_enc + 220: 

    brick.motor("M4").setPower(50) 

    brick.motor("M3").setPower(-50) 

    # update_odometry() 

    script.wait(5) 

 

  brick.motor("M4").setPower(-30) 

  brick.motor("M3").setPower(30) 

  script.wait(10) 

  brick.motor("M4").setPower(0) 

  brick.motor("M3").setPower(0) 

   

 

def turn_left_sensor(): 

  start_enc = brick.encoder("E3").read() 

  while brick.encoder("E3").read() < start_enc + 50 or brick.sensor("A6").read() < 10: 

    brick.motor("M4").setPower(-50) 

    brick.motor("M3").setPower(50) 

    # update_odometry() 

    script.wait(5) 

 

  brick.motor("M4").setPower(30) 



  brick.motor("M3").setPower(-30) 

  script.wait(10) 

  brick.motor("M4").setPower(0) 

  brick.motor("M3").setPower(0) 

   

 

def turn_right_sensor(): 

  start_enc = brick.encoder("E4").read() 

  while brick.encoder("E4").read() < start_enc + 50 or brick.sensor("A5").read() < 10: 

    brick.motor("M4").setPower(50) 

    brick.motor("M3").setPower(-50) 

    # update_odometry() 

    script.wait(5) 

 

  brick.motor("M4").setPower(-30) 

  brick.motor("M3").setPower(30) 

  script.wait(10) 

  brick.motor("M4").setPower(0) 

  brick.motor("M3").setPower(0) 

   

 

def gyro_calibrate(): 

  print('start') 

  brick.gyroscope().calibrate(60000) 

  script.wait(61000) 

  param = brick.gyroscope().getCalibrationValues() 

  brick.display().clear() 

  brick.display().addLabel(param, 1, 1) 

  brick.display().redraw() 

  print(param) 

   

 



def gyro_forward(enc): 

  global gyro 

  brick.gyroscope().setCalibrationValues(gyro) 

  s = brick.gyroscope().read() 

  start_angle = s[6] // 1000 

 

  start_enc = brick.encoder("E4").read() 

  target_enc = start_enc + enc 

 

  while brick.encoder("E4").read() < target_enc: 

    s = brick.gyroscope().read() 

    angle = s[6] // 1000 

    error = angle - start_angle 

 

    k = 1.2 

    u = error * k 

 

    brick.motor("M4").setPower(constrain(35 - u, 100, -100)) 

    brick.motor("M3").setPower(constrain(35 + u, 100, -100)) 

    # update_odometry() 

    script.wait(5) 

 

  extra_stop() 

   

   

def gyro_rotate(target): 

  global gyro 

  brick.gyroscope().setCalibrationValues(gyro) 

 

  while True: 

    s = brick.gyroscope().read() 

    angle = s[6] // 1000 



 

    diff = (target - angle + 540) % 360 - 180 

 

    if abs(diff) < 2: 

      break 

 

    if diff > 0: 

      brick.motor("M3").setPower(-40) 

      brick.motor("M4").setPower(40) 

    else: 

      brick.motor("M3").setPower(40) 

      brick.motor("M4").setPower(-40) 

 

    # update_odometry() 

    script.wait(5) 

 

  brick.motor("M3").setPower(0) 

  brick.motor("M4").setPower(0) 

     

     

def proezd_line(): 

  line_enc(35, 120) 

 

 

def motion_profile(progress, total, max_speed, start_speed=20, end_speed=0, ramp_up=80, 

ramp_down=120): 

 

  if total <= 0: 

    return 0 

 

  if ramp_up + ramp_down > total: 

    ramp_up = total / 2 

    ramp_down = total / 2 



 

  if progress < ramp_up: 

    k = progress / float(max(1, ramp_up)) 

    return start_speed + (max_speed - start_speed) * k 

 

  brake_start = total - ramp_down 

  if progress > brake_start: 

    k = (progress - brake_start) / float(max(1, ramp_down)) 

    return max_speed + (end_speed - max_speed) * k 

 

  return max_speed 

   

   

def set_tank(left, right): 

  brick.motor("M4").setPower(constrain(left, 100, -100)) 

  brick.motor("M3").setPower(constrain(right, 100, -100)) 

   

   

def stop_speed_time(anti_power=10, anti_time=15, is_forward=True): 

  if anti_power > 0 and anti_time > 0: 

    if is_forward: 

      set_tank(-anti_power, -anti_power) 

    else: 

      set_tank(anti_power, anti_power) 

    script.wait(anti_time) 

 

  set_tank(0, 0) 

   

   

def line_color(speed): 

  global last_error, kp_color, ki_color, kd_color 

   



  left_sensor = brick.sensor("A6").read() 

  right_sensor = brick.sensor("A5").read() 

  central_sensor = brick.sensor("A4").read() 

  errL = central_sensor - left_sensor 

  errR = right_sensor - central_sensor 

  err = abs(errL) - abs(errR) 

   

  p = error 

  d = error - last_error 

  i = constrain(i + error, -1000, 1000) 

   

  u = constrain(p * kp_color + d * kd_color + i * ki_color, 20, -20) 

  brick.motor("M4").setPower(constrain(speed-u, 100, -100)) 

  brick.motor("M3").setPower(constrain(speed+u, 100, -100)) 

  last_error = error 

   

 

def line_color_enc(speed, enc): 

  global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

  left_enc = brick.encoder("E4").read() 

  right_enc = brick.encoder("E3").read() 

  start_enc = right_enc 

  last_error, i = 0, 0 

   

  while right_enc <= enc + start_enc: 

    line_color(speed) 

    right_enc = brick.encoder("E3").read() 

    # update_odometry() 

    script.wait(5) 

     

   



   

   

   

# --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- 

start --- start ---  

brick.encoder("E4").reset() 

brick.encoder("E3").reset() 

script.wait(100) 

 

brick.stop() 

import sys 

import time 

import random 

import math 

 

# 1900 2400 2900 

 

# верх - акб 

# M4, E4 - левый 

# M3, E3 - правый  

# A6 - левый 

# A5 - правый 

 

A5_min = 2 

A5_max = 98 

A6_min = 2 

A6_max = 90 

 

gyro = (57, -15, 73, -221, 140, 4035) 

brick.gyroscope().setCalibrationValues(gyro) 

 

kp_line = 0.4 

ki_line = 0.0 



kd_line = 0.1 

 

kp_line_for = 0.4 

ki_line_for = 0.002 

kd_line_for = 0.0 

 

kp_enc = 0.2 

kd_enc = 0.1 

 

kp_color = 0.3 

ki_color = 0.0 

kd_color = 0.1 

 

left_sensor, right_sensor = 0, 0 

last_error = 0 

i = 0 

 

x = 0.0 

y = 0.0 

th = 0.0 

travel = 0.0 

 

last_e3 = 0 

last_e4 = 0 

 

 

def norm(value, mn, mx): 

    n = (value - mn) / (mx - mn) * 100 

    if n < 0: return 0 

    if n > 100: return 100 

    return n 

 



 

def update_odometry(): 

    global x, y, th, travel, last_e3, last_e4 

 

    WHEEL_DIAM_MM = 70 

    BASE_MM = 175 

    MM_PER_DEG = math.pi * WHEEL_DIAM_MM / 360.0 

 

    e4 = brick.encoder("E4").read() 

    e3 = brick.encoder("E3").read() 

 

    de4 = e4 - last_e4 

    de3 = e3 - last_e3 

 

    dl = de4 * MM_PER_DEG 

    dr = de3 * MM_PER_DEG 

 

    ds = (dl + dr) / 2.0 

    dth = (dr - dl) / BASE_MM 

 

    x += ds * math.cos(th + dth / 2.0) 

    y += ds * math.sin(th + dth / 2.0) 

    th += dth 

    travel += abs(ds) 

 

    last_e4 = e4 

    last_e3 = e3 

 

 

def constrain(u, high, low): 

    return max(low, min(high, u)) 

 



 

def extra_stop(is_forward=True): 

    if is_forward: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(-50) 

    else: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(50) 

    script.wait(30) 

 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def line(speed): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    error = left_sensor - right_sensor 

 

    p = error 

    d = error - last_error 

    i = constrain(i + error, -1000, 1000) 

 

    u = constrain(p * kp_line + d * kd_line + i * ki_line, 70, -70) 

    brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

    brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

    last_error = error 

 

 

def line_forward(speed): 



    global last_error, i, kp_line_for, ki_line_for, kd_line_for, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    error = left_sensor - right_sensor 

 

    p = error 

    d = error - last_error 

    i = constrain(i + error, -1000, 1000) 

 

    u = constrain(p * kp_line_for + d * kd_line_for + i * ki_line_for, 40, -40) 

    brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

    brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

    last_error = error 

 

 

def line_enc(speed, enc): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

    last_error, i = 0, 0 

 

    while right_enc <= enc + start_enc: 

        line(speed) 

        right_enc = brick.encoder("E3").read() 

        # update_odometry() 

        script.wait(2) 

 

 

def line_enc_forward(speed, enc): 



    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

    last_error, i = 0, 0 

 

    while right_enc <= enc + start_enc: 

        line_forward(speed) 

        right_enc = brick.encoder("E3").read() 

        # update_odometry() 

        script.wait(2) 

 

 

def line_enc_left(speed, enc): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = 50 

    last_error, i = 0, 0 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

 

    while right_enc <= enc + start_enc: 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

        right_enc = brick.encoder("E3").read() 

        error = left_sensor - 50 

 

        p = error 



        d = error - last_error 

        i = constrain(i + error, -1000, 1000) 

 

        u = constrain(p * 0.3 + d * 0.1 + i * 0.005, 70, -70) 

        brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

 

def line_kas_left(speed): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = 50 

    last_error, i = 0, 0 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

 

    while left_sensor <= 50: 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_enc = brick.encoder("E3").read() 

        error = left_sensor - 50 

 

        p = error 

        d = error - last_error 

        i = constrain(i + error, -1000, 1000) 

 

        u = constrain(p * 0.3 + d * 0.1 + i * 0.005, 70, -70) 



        brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

 

def line_enc_smooth(speed, enc, start_speed=20, end_speed=8): 

    global last_error, i 

 

    ramp_up = max(enc * 0.3, 80) 

    ramp_down = max(enc * 0.4, 140) 

 

    start_enc = brick.encoder("E3").read() 

    last_error = 0 

    i = 0 

 

    while True: 

        right_enc = brick.encoder("E3").read() 

        progress = right_enc - start_enc 

 

        if progress >= enc: 

            break 

 

        cur_speed = motion_profile( 

            progress, 

            enc, 

            speed, 

            start_speed=start_speed, 

            end_speed=end_speed, 

            ramp_up=ramp_up, 

            ramp_down=ramp_down 



        ) 

 

        line(cur_speed) 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def cross(speed=50): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    last_error, i = 0, 0 

 

    while left_sensor < 20 or right_sensor < 20: 

        line(speed) 

        # update_odometry() 

        script.wait(2) 

 

 

def cross_forward(speed=50): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    last_error, i = 0, 0 

 

    while left_sensor < 20 or right_sensor < 20: 

        line_forward(speed) 

        # update_odometry() 



        script.wait(2) 

 

 

def cross_left(speed=50): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    last_error, i = 0, 0 

 

    while right_sensor < 40: 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

        error = left_sensor - 50 

 

        p = error 

        d = error - last_error 

        i = constrain(i + error, -1000, 1000) 

 

        u = constrain(p * 0.6 + d * 0.0 + i * 0.001, 100, -100) 

        brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

        last_error = error 

        # update_odometry() 

        script.wait(5) 

 

 

def forward_enc(speed, enc): 

    global kp_enc, kd_enc 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 



    start_enc_left = left_enc 

    start_enc_right = right_enc 

    left_enc = 0 

    right_enc = 0 

    last_error = 0 

 

    while right_enc <= enc: 

        left_enc = brick.encoder("E4").read() - start_enc_left 

        right_enc = brick.encoder("E3").read() - start_enc_right 

        print(right_enc, start_enc_right, enc) 

        error = left_enc - right_enc 

 

        p = error 

        d = error - last_error 

 

        u = p * kp_enc + d * kd_enc 

        brick.motor("M4").setPower(speed - u) 

        brick.motor("M3").setPower(speed + u) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def sync_enc_cross(speed): 

    global kp_enc, kd_enc 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    start_enc_left = left_enc 



    start_enc_right = right_enc 

    left_enc = 0 

    right_enc = 0 

    last_error = 0 

 

    while right_sensor <= 50: 

        left_enc = brick.encoder("E4").read() - start_enc_left 

        right_enc = brick.encoder("E3").read() - start_enc_right 

        right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

        error = left_enc - right_enc 

 

        p = error 

        d = error - last_error 

 

        u = p * kp_enc + d * kd_enc 

        brick.motor("M4").setPower(speed - u) 

        brick.motor("M3").setPower(speed + u) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def backward_enc(speed, enc): 

    global kp_enc, kd_enc 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc_left = left_enc 

    start_enc_right = right_enc 

    left_enc = 0 



    right_enc = 0 

    last_error = 0 

 

    while right_enc <= enc: 

        left_enc = brick.encoder("E4").read() - start_enc_left 

        right_enc = brick.encoder("E3").read() - start_enc_right 

        print(right_enc, start_enc_right, enc) 

        error = left_enc - right_enc 

 

        p = error 

        d = error - last_error 

 

        u = p * kp_enc + d * kd_enc 

        brick.motor("M4").setPower(-speed - u) 

        brick.motor("M3").setPower(-speed + u) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def forward_mm(speed, mm): 

    WHEEL_RADIUS_MM = 43 

    wheel_len = 2 * math.pi * WHEEL_RADIUS_MM 

    forward_enc(speed, 360 / wheel_len * mm) 

 

 

def turn_left_enc(): 

    start_enc = brick.encoder("E3").read() 

    while brick.encoder("E3").read() < start_enc + 220: 

        brick.motor("M4").setPower(-50) 



        brick.motor("M3").setPower(50) 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M4").setPower(30) 

    brick.motor("M3").setPower(-30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def turn_right_enc(): 

    start_enc = brick.encoder("E4").read() 

    while brick.encoder("E4").read() < start_enc + 220: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(-50) 

        # update_odometry() 

        script.wait(2) 

    script.wait(100) 

 

    brick.motor("M4").setPower(-30) 

    brick.motor("M3").setPower(30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def turn_left_sensor(): 

    start_enc = brick.encoder("E3").read() 

    while brick.encoder("E3").read() < start_enc + 50 or norm(brick.sensor("A6").read(), A6_min, A6_max) 

< 10: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(50) 



        # update_odometry() 

        script.wait(2) 

    script.wait(100) 

 

    brick.motor("M4").setPower(30) 

    brick.motor("M3").setPower(-30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def turn_right_sensor(): 

    start_enc = brick.encoder("E4").read() 

    while brick.encoder("E4").read() < start_enc + 50 or norm(brick.sensor("A5").read(), A5_min, A5_max) 

< 10: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(-50) 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M4").setPower(-30) 

    brick.motor("M3").setPower(30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def gyro_calibrate(): 

    print('start') 

    brick.gyroscope().calibrate(60000) 

    script.wait(61000) 

    param = brick.gyroscope().getCalibrationValues() 

    brick.display().clear() 



    brick.display().addLabel(param, 1, 1) 

    brick.display().redraw() 

    print(param) 

 

 

def gyro_forward_enc(enc): 

    s = brick.gyroscope().read() 

    start_angle = s[6] // 1000 

 

    start_enc = brick.encoder("E4").read() 

    target_enc = start_enc + enc 

 

    while brick.encoder("E4").read() < target_enc: 

        s = brick.gyroscope().read() 

        angle = s[6] // 1000 

        error = angle - start_angle 

 

        k = 1.2 

        u = error * k 

 

        brick.motor("M4").setPower(constrain(35 - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(35 + u, 100, -100)) 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def gyro_rotate(target): 

    global gyro 

 

    while True: 



        s = brick.gyroscope().read() 

        angle = s[6] // 1000 

 

        diff = (target - angle + 540) % 360 - 180 

 

        if abs(diff) < 2: 

            break 

 

        if diff > 0: 

            brick.motor("M3").setPower(-20) 

            brick.motor("M4").setPower(20) 

        else: 

            brick.motor("M3").setPower(20) 

            brick.motor("M4").setPower(-20) 

 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M3").setPower(0) 

    brick.motor("M4").setPower(0) 

 

 

def motion_profile(progress, total, max_speed, start_speed=20, end_speed=0, ramp_up=80, 

ramp_down=120): 

    if total <= 0: 

        return 0 

 

    if ramp_up + ramp_down > total: 

        ramp_up = total / 2 

        ramp_down = total / 2 

 

    if progress < ramp_up: 

        k = progress / float(max(1, ramp_up)) 



        return start_speed + (max_speed - start_speed) * k 

 

    brake_start = total - ramp_down 

    if progress > brake_start: 

        k = (progress - brake_start) / float(max(1, ramp_down)) 

        return max_speed + (end_speed - max_speed) * k 

 

    return max_speed 

 

 

def set_tank(left, right): 

    brick.motor("M4").setPower(constrain(left, 100, -100)) 

    brick.motor("M3").setPower(constrain(right, 100, -100)) 

 

 

def stop_speed_time(anti_power=10, anti_time=15, is_forward=True): 

    if anti_power > 0 and anti_time > 0: 

        if is_forward: 

            set_tank(-anti_power, -anti_power) 

        else: 

            set_tank(anti_power, anti_power) 

        script.wait(anti_time) 

 

    set_tank(0, 0) 

 

 

def line_color(speed): 

    global last_error, kp_color, ki_color, kd_color 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    if right_sensor > left_sensor: 



        brick.motor("M4").setPower(40) 

        brick.motor("M3").setPower(60) 

 

    p = error 

    d = error - last_error 

    i = constrain(i + error, -1000, 1000) 

 

    u = constrain(p * kp_color + d * kd_color + i * ki_color, 20, -20) 

    last_error = error 

 

 

def line_color_enc(speed, enc): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

    last_error, i = 0, 0 

 

    while right_enc <= enc + start_enc: 

        line_color(speed) 

        right_enc = brick.encoder("E3").read() 

        # update_odometry() 

        script.wait(2) 

 

 

def down(): 

    brick.motor("S1").setPower(90) 

 

 

def up(): 

    brick.motor("S1").setPower(-90) 



 

 

def open(): 

    brick.motor("S2").setPower(-90) 

 

 

def close(): 

    brick.motor("S2").setPower(90) 

 

 

# --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- 

start --- start ---  

brick.encoder("E4").reset() 

brick.encoder("E3").reset() 

script.wait(100) 

 

close() 

up() 

 

cross_forward(40) 

line_enc_forward(40, 160) 

extra_stop() 

script.wait(200) 

turn_left_sensor() 

cross_forward(40) 

forward_enc(40, 160) 

extra_stop() 

brick.playTone(1000, 100) 

script.wait(200) 

turn_right_sensor() 

 

left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 



last_error, i = 0, 0 

 

Y = [0, 0, 0, 0] 

for i_i in range(3): 

    if i_i == 2: 

        c = 0 

 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_sensor = 50 

        last_error, i = 0, 0 

 

        left_enc = brick.encoder("E4").read() 

        right_enc = brick.encoder("E3").read() 

        start_enc = right_enc 

 

        while left_sensor <= 50: 

            left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

            right_enc = brick.encoder("E3").read() 

            error = left_sensor - 50 

 

            dist = brick.sensor("A2").read() 

            if dist < 15: 

                c += 1 

 

            p = error 

            d = error - last_error 

            i = constrain(i + error, -1000, 1000) 

 

            u = constrain(p * 0.3 + d * 0.1 + i * 0.005, 70, -70) 

            brick.motor("M4").setPower(constrain(40 - u, 100, -100)) 

            brick.motor("M3").setPower(constrain(40 + u, 100, -100)) 

            last_error = error 



            # update_odometry() 

            script.wait(2) 

 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_sensor = 0 

        last_error, i = 0, 0 

 

        left_enc = brick.encoder("E4").read() 

        right_enc = brick.encoder("E3").read() 

        start_enc = right_enc 

 

        while right_sensor <= 50: 

            left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

            right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

            right_enc = brick.encoder("E3").read() 

 

            dist = brick.sensor("A2").read() 

            if dist < 15: 

                c += 1 

 

            error = left_sensor - 50 

 

            p = error 

            d = error - last_error 

            i = constrain(i + error, -1000, 1000) 

 

            u = constrain(p * 0.5 + d * 0.1 + i * 0.005, 70, -70) 

            brick.motor("M4").setPower(constrain(40 - u, 100, -100)) 

            brick.motor("M3").setPower(constrain(40 + u, 100, -100)) 

            last_error = error 

            # update_odometry() 

            script.wait(2) 



        if c >= 2: 

            print(Y, i_i) 

            Y[i_i] = 1 

        forward_enc(40, 120) 

    else: 

        c = 0 

        while left_sensor < 20 or right_sensor < 20: 

            dist = brick.sensor("A2").read() 

            if dist < 15: 

                c += 1 

            line_forward(40) 

            # update_odometry() 

            script.wait(2) 

        if c >= 2: 

            print(Y, i_i) 

            Y[i_i] = 1 

        if i_i == 1: 

            line_enc_forward(40, 70) 

        else: 

            line_enc_forward(40, 140) 

 

if Y.count(1) == 1: 

    Y[-1] = 1 

print(Y) 

extra_stop() 

script.wait(200) 

brick.playTone(1000, 100) 

 

turn_right_sensor() 

cross_forward(40) 

forward_enc(40, 140) 

extra_stop() 



script.wait(200) 

turn_left_sensor() 

cross_forward(40) 

line_enc_forward(40, 160) 

extra_stop() 

turn_left_sensor() 

brick.display().clear() 

brick.display().addLabel(f"Y: {''.join(list(map(str, Y)))}", 1, 1, 50) 

brick.display().redraw() 

brick.playTone(1000, 100) 

script.wait(5000) 

 

down() 

open() 

cross(40) 

extra_stop() 

script.wait(500) 

close() 

script.wait(500) 

up() 

line_enc_forward(40, 160) 

extra_stop() 

script.wait(200) 

turn_left_sensor() 

line_enc_forward(40, 600) 

extra_stop() 

script.wait(200) 

start_enc = brick.encoder("E3").read() 

while brick.encoder("E3").read() < start_enc + 50: 

    brick.motor("M4").setPower(-50) 

    brick.motor("M3").setPower(50) 

    # update_odometry() 



    script.wait(2) 

 

brick.motor("M4").setPower(30) 

brick.motor("M3").setPower(-30) 

script.wait(10) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

down() 

script.wait(700) 

open() 

script.wait(500) 

up() 

script.wait(500) 

close() 

start_enc = brick.encoder("E4").read() 

while brick.encoder("E4").read() < start_enc + 50: 

    brick.motor("M4").setPower(50) 

    brick.motor("M3").setPower(-50) 

    # update_odometry() 

    script.wait(2) 

turn_right_sensor() 

cross(40) 

line_enc_forward(40, 160) 

extra_stop() 

script.wait(200) 

turn_left_sensor() 

 

cross(40) 

line_enc_forward(40, 200) 

extra_stop() 

script.wait(200) 

turn_left_sensor() 



turn_left_sensor() 

line_enc_forward(40, 400) 

 

gyro_rotate(-165) 

script.wait(200) 

brick.motor("M4").setPower(-80) 

brick.motor("M3").setPower(-80) 

script.wait(1500) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(300) 

 

s = brick.gyroscope().read() 

start_angle = s[6] // 1000 

 

start_enc = brick.encoder("E4").read() 

enc = start_enc 

 

X = [0, 0, 0, 0] 

c1 = 0 

c2 = 0 

c3 = 0 

while norm(brick.sensor("A6").read(), A6_min, A6_max) < 50 or enc - start_enc < 150: 

    enc = brick.encoder("E4").read() 

    brick.display().clear() 

    brick.display().addLabel(str(enc - start_enc), 1, 1, 50) 

    dist = brick.sensor("A2").read() 

    if 1000 < enc - start_enc < 2300: 

        if dist < 23: 

            c1 += 1 

        brick.display().addLabel("1", 1, 40, 50) 

    if 2300 < enc - start_enc < 2800: 



        if dist < 23: 

            c2 += 1 

        brick.display().addLabel("2", 1, 40, 50) 

    if 2800 < enc - start_enc < 4000: 

        if dist < 23: 

            c3 += 1 

        brick.display().addLabel("3", 1, 40, 50) 

    brick.display().redraw() 

 

    s = brick.gyroscope().read() 

    angle = s[6] // 1000 

    error = angle - start_angle 

 

    k = 1.2 

    u = error * k 

 

    brick.motor("M4").setPower(constrain(35 - u, 100, -100)) 

    brick.motor("M3").setPower(constrain(35 + u, 100, -100)) 

 

    # update_odometry() 

    script.wait(2) 

 

forward_enc(40, 140) 

extra_stop() 

script.wait(200) 

turn_right_sensor() 

script.wait(200) 

cross(40) 

forward_enc(40, 140) 

extra_stop() 

 

if c1 >= 1: 



  X[2] = 1 

if c2 >= 1: 

  X[1] = 1 

if c3 >= 1: 

  X[0] = 1 

print(X) 

 

if X.count(1) == 1: 

    X[-1] = 1 

print(X, c1, c2, c3) 

 

 

brick.display().clear() 

brick.display().addLabel(f"X: {''.join(list(map(str, X)))}", 1, 1, 50) 

brick.display().redraw() 

brick.playTone(1000, 100) 

script.wait(5000) 

 

 

 

gyro_rotate(-10) 

script.wait(200) 

brick.motor("M4").setPower(-80) 

brick.motor("M3").setPower(-80) 

script.wait(1500) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(300) 

down() 

 

s = brick.gyroscope().read() 

start_angle = s[6] // 1000 



 

start_enc = brick.encoder("E4").read() 

enc = start_enc 

 

while norm(brick.sensor("A6").read(), A6_min, A6_max) < 50 or norm(brick.sensor("A5").read(), A5_min, 

A5_max) < 50 or enc - start_enc < 1000: 

  enc = brick.encoder("E4").read() 

   

  if enc > 4200: 

    up() 

 

  s = brick.gyroscope().read() 

  angle = s[6] // 1000 

  error = angle - start_angle 

 

  k = 1.2 

  u = error * k 

 

  brick.motor("M4").setPower(constrain(70 - u, 100, -100)) 

  brick.motor("M3").setPower(constrain(70 + u, 100, -100)) 

 

  # update_odometry() 

  script.wait(2) 

 

brick.stop() 

import sys 

import time 

import random 

import math 

 

# 1900 2400 2900 

 

# верх - акб 



# M4, E4 - левый 

# M3, E3 - правый  

# A6 - левый 

# A5 - правый 

 

one_to_two = { 

  0: (3, 0), 

  1: (2, 0), 

  2: (1, 0), 

  3: (0, 0), 

  4: (3, 1), 

  5: (2, 1), 

  6: (1, 1), 

  7: (0, 1), 

  8: (3, 2), 

  9: (2, 2), 

  10: (1, 2), 

  11: (0, 2), 

  12: (3, 3), 

  13: (2, 3), 

  14: (1, 3), 

  15: (0, 3), 

} 

 

A5_min = 2 

A5_max = 98 

A6_min = 2 

A6_max = 90 

 

gyro = (57, -15, 73, -221, 140, 4035) 

brick.gyroscope().setCalibrationValues(gyro) 

 



kp_line = 0.35 

ki_line = 0.0 

kd_line = 0.2 

 

kp_line_for = 0.2 

ki_line_for = 0.002 

kd_line_for = 0.0 

 

kp_enc = 0.2 

kd_enc = 0.1 

 

kp_color = 0.3 

ki_color = 0.0 

kd_color = 0.1 

 

left_sensor, right_sensor = 0, 0 

last_error = 0 

i = 0 

 

x = 0.0 

y = 0.0 

th = 0.0 

travel = 0.0 

 

last_e3 = 0 

last_e4 = 0 

 

 

def norm(value, mn, mx): 

    n = (value - mn) / (mx - mn) * 100 

    if n < 0: return 0 

    if n > 100: return 100 



    return n 

 

 

def update_odometry(): 

    global x, y, th, travel, last_e3, last_e4 

 

    WHEEL_DIAM_MM = 70 

    BASE_MM = 175 

    MM_PER_DEG = math.pi * WHEEL_DIAM_MM / 360.0 

 

    e4 = brick.encoder("E4").read() 

    e3 = brick.encoder("E3").read() 

 

    de4 = e4 - last_e4 

    de3 = e3 - last_e3 

 

    dl = de4 * MM_PER_DEG 

    dr = de3 * MM_PER_DEG 

 

    ds = (dl + dr) / 2.0 

    dth = (dr - dl) / BASE_MM 

 

    x += ds * math.cos(th + dth / 2.0) 

    y += ds * math.sin(th + dth / 2.0) 

    th += dth 

    travel += abs(ds) 

 

    last_e4 = e4 

    last_e3 = e3 

 

 

def constrain(u, high, low): 



    return max(low, min(high, u)) 

 

 

def extra_stop(is_forward=True): 

    if is_forward: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(-50) 

    else: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(50) 

    script.wait(30) 

 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def line(speed): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    error = left_sensor - right_sensor 

 

    p = error 

    d = error - last_error 

    i = constrain(i + error, -1000, 1000) 

 

    u = constrain(p * kp_line + d * kd_line + i * ki_line, 70, -70) 

    brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

    brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

    last_error = error 

 



 

def line_forward(speed): 

    global last_error, i, kp_line_for, ki_line_for, kd_line_for, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    error = left_sensor - right_sensor 

 

    p = error 

    d = error - last_error 

    i = constrain(i + error, -1000, 1000) 

 

    u = constrain(p * kp_line_for + d * kd_line_for + i * ki_line_for, 40, -40) 

    brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

    brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

    last_error = error 

 

 

def line_enc(speed, enc): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

    last_error, i = 0, 0 

 

    while right_enc <= enc + start_enc: 

        line(speed) 

        right_enc = brick.encoder("E3").read() 

        # update_odometry() 

        script.wait(2) 

 



 

def line_enc_forward(speed, enc): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

    last_error, i = 0, 0 

 

    while right_enc <= enc + start_enc: 

        line_forward(speed) 

        right_enc = brick.encoder("E3").read() 

        # update_odometry() 

        script.wait(2) 

 

 

def line_enc_left(speed, enc): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = 50 

    last_error, i = 0, 0 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

 

    while right_enc <= enc + start_enc: 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

        right_enc = brick.encoder("E3").read() 

        error = left_sensor - 50 



 

        p = error 

        d = error - last_error 

        i = constrain(i + error, -1000, 1000) 

 

        u = constrain(p * 0.3 + d * 0.1 + i * 0.005, 70, -70) 

        brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

 

def line_kas_left(speed): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = 50 

    last_error, i = 0, 0 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

 

    while left_sensor <= 50: 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_enc = brick.encoder("E3").read() 

        error = left_sensor - 50 

 

        p = error 

        d = error - last_error 

        i = constrain(i + error, -1000, 1000) 



 

        u = constrain(p * 0.3 + d * 0.1 + i * 0.005, 70, -70) 

        brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

 

def line_enc_smooth(speed, enc, start_speed=20, end_speed=8): 

    global last_error, i 

 

    ramp_up = max(enc * 0.3, 80) 

    ramp_down = max(enc * 0.4, 140) 

 

    start_enc = brick.encoder("E3").read() 

    last_error = 0 

    i = 0 

 

    while True: 

        right_enc = brick.encoder("E3").read() 

        progress = right_enc - start_enc 

 

        if progress >= enc: 

            break 

 

        cur_speed = motion_profile( 

            progress, 

            enc, 

            speed, 

            start_speed=start_speed, 

            end_speed=end_speed, 



            ramp_up=ramp_up, 

            ramp_down=ramp_down 

        ) 

 

        line(cur_speed) 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def cross(speed=50): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    last_error, i = 0, 0 

 

    while left_sensor < 20 or right_sensor < 20: 

        line(speed) 

        # update_odometry() 

        script.wait(2) 

         

         

def cross_qr(speed=30): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    last_error, i = 0, 0 

 

    while left_sensor < 10 or right_sensor < 10: 



        line(speed) 

        # update_odometry() 

        script.wait(2) 

 

 

def cross_forward(speed=50): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    last_error, i = 0, 0 

 

    while left_sensor < 20 or right_sensor < 20: 

        line_forward(speed) 

        # update_odometry() 

        script.wait(2) 

 

 

def cross_left(speed=50): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    last_error, i = 0, 0 

 

    while right_sensor < 40: 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

        error = left_sensor - 50 

 

        p = error 

        d = error - last_error 



        i = constrain(i + error, -1000, 1000) 

 

        u = constrain(p * 0.6 + d * 0.0 + i * 0.001, 100, -100) 

        brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

        last_error = error 

        # update_odometry() 

        script.wait(5) 

 

 

def forward_enc(speed, enc): 

    global kp_enc, kd_enc 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc_left = left_enc 

    start_enc_right = right_enc 

    left_enc = 0 

    right_enc = 0 

    last_error = 0 

 

    while right_enc <= enc: 

        left_enc = brick.encoder("E4").read() - start_enc_left 

        right_enc = brick.encoder("E3").read() - start_enc_right 

        print(right_enc, start_enc_right, enc) 

        error = left_enc - right_enc 

 

        p = error 

        d = error - last_error 

 

        u = p * kp_enc + d * kd_enc 

        brick.motor("M4").setPower(speed - u) 



        brick.motor("M3").setPower(speed + u) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def sync_enc_cross(speed): 

    global kp_enc, kd_enc 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    start_enc_left = left_enc 

    start_enc_right = right_enc 

    left_enc = 0 

    right_enc = 0 

    last_error = 0 

 

    while right_sensor <= 50: 

        left_enc = brick.encoder("E4").read() - start_enc_left 

        right_enc = brick.encoder("E3").read() - start_enc_right 

        right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

        error = left_enc - right_enc 

 

        p = error 

        d = error - last_error 

 

        u = p * kp_enc + d * kd_enc 

        brick.motor("M4").setPower(speed - u) 

        brick.motor("M3").setPower(speed + u) 



        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def backward_enc(speed, enc): 

    global kp_enc, kd_enc 

 

    left_enc = 0 

    right_enc = 0 

    start_enc_left = brick.encoder("E4").read() 

    start_enc_right = brick.encoder("E3").read() 

    left_enc = 0 

    right_enc = 0 

    last_error = 0 

 

    while right_enc >= -enc: 

        left_enc = brick.encoder("E4").read() - start_enc_left 

        right_enc = brick.encoder("E3").read() - start_enc_right 

        error = left_enc - right_enc 

 

        p = error 

        d = error - last_error 

 

        u = p * kp_enc + d * kd_enc 

        brick.motor("M4").setPower(-speed - u) 

        brick.motor("M3").setPower(-speed + u) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 



 

    extra_stop() 

 

 

def forward_mm(speed, mm): 

    WHEEL_RADIUS_MM = 43 

    wheel_len = 2 * math.pi * WHEEL_RADIUS_MM 

    forward_enc(speed, 360 / wheel_len * mm) 

 

 

def turn_left_enc(): 

    start_enc = brick.encoder("E3").read() 

    while brick.encoder("E3").read() < start_enc + 320: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(50) 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M4").setPower(50) 

    brick.motor("M3").setPower(-50) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def turn_right_enc(): 

    start_enc = brick.encoder("E4").read() 

    while brick.encoder("E4").read() < start_enc + 220: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(-50) 

        # update_odometry() 

        script.wait(2) 



    script.wait(100) 

 

    brick.motor("M4").setPower(-30) 

    brick.motor("M3").setPower(30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def turn_left_sensor(): 

    start_enc = brick.encoder("E3").read() 

    while brick.encoder("E3").read() < start_enc + 50 or norm(brick.sensor("A6").read(), A6_min, A6_max) 

< 10: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(50) 

        # update_odometry() 

        script.wait(2) 

    script.wait(50) 

 

    brick.motor("M4").setPower(30) 

    brick.motor("M3").setPower(-30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def turn_right_sensor(): 

    start_enc = brick.encoder("E4").read() 

    while brick.encoder("E4").read() < start_enc + 80 or norm(brick.sensor("A5").read(), A5_min, A5_max) 

< 10: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(-50) 

        # update_odometry() 



        script.wait(2) 

    script.wait(50) 

 

    brick.motor("M4").setPower(-30) 

    brick.motor("M3").setPower(30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

     

 

def turn_left_sensor1(): 

    start_enc = brick.encoder("E3").read() 

    while brick.encoder("E3").read() < start_enc + 10 or norm(brick.sensor("A6").read(), A6_min, A6_max) 

< 10: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(50) 

        # update_odometry() 

        script.wait(2) 

    script.wait(30) 

 

    brick.motor("M4").setPower(30) 

    brick.motor("M3").setPower(-30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def turn_right_sensor1(): 

    start_enc = brick.encoder("E4").read() 

    while brick.encoder("E4").read() < start_enc + 10 or norm(brick.sensor("A5").read(), A5_min, A5_max) 

< 10: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(-50) 



        # update_odometry() 

        script.wait(2) 

    script.wait(30) 

 

    brick.motor("M4").setPower(-30) 

    brick.motor("M3").setPower(30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def gyro_calibrate(): 

    print('start') 

    brick.gyroscope().calibrate(60000) 

    script.wait(61000) 

    param = brick.gyroscope().getCalibrationValues() 

    brick.display().clear() 

    brick.display().addLabel(param, 1, 1) 

    brick.display().redraw() 

    print(param) 

 

 

def gyro_forward_enc(enc): 

    s = brick.gyroscope().read() 

    start_angle = s[6] // 1000 

 

    start_enc = brick.encoder("E4").read() 

    target_enc = start_enc + enc 

 

    while brick.encoder("E4").read() < target_enc: 

        s = brick.gyroscope().read() 

        angle = s[6] // 1000 



        error = angle - start_angle 

 

        k = 1.2 

        u = error * k 

 

        brick.motor("M4").setPower(constrain(35 - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(35 + u, 100, -100)) 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

def gyro_forward_enc_speed(speed, enc): 

    s = brick.gyroscope().read() 

    start_angle = s[6] // 1000 

 

    start_enc = brick.encoder("E4").read() 

    target_enc = start_enc + enc 

 

    while brick.encoder("E4").read() < target_enc: 

        s = brick.gyroscope().read() 

        angle = s[6] // 1000 

        error = angle - start_angle 

 

        k = 1.2 

        u = error * k 

 

        brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

        # update_odometry() 

        script.wait(2) 

 



    extra_stop() 

 

 

def gyro_rotate_fast(target): 

    global gyro 

 

    while True: 

        s = brick.gyroscope().read() 

        angle = s[6] // 1000 

 

        diff = (target - angle + 540) % 360 - 180 

 

        if abs(diff) < 2: 

            break 

 

        if diff > 0: 

            brick.motor("M3").setPower(-50) 

            brick.motor("M4").setPower(50) 

        else: 

            brick.motor("M3").setPower(50) 

            brick.motor("M4").setPower(-50) 

 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M3").setPower(0) 

    brick.motor("M4").setPower(0) 

 

 

def gyro_rotate(target): 

    global gyro 

 



    while True: 

        s = brick.gyroscope().read() 

        angle = s[6] // 1000 

 

        diff = (target - angle + 540) % 360 - 180 

 

        if abs(diff) < 2: 

            break 

 

        if diff > 0: 

            brick.motor("M3").setPower(-20) 

            brick.motor("M4").setPower(20) 

        else: 

            brick.motor("M3").setPower(20) 

            brick.motor("M4").setPower(-20) 

 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M3").setPower(0) 

    brick.motor("M4").setPower(0) 

 

 

def motion_profile(progress, total, max_speed, start_speed=20, end_speed=0, ramp_up=80, 

ramp_down=120): 

    if total <= 0: 

        return 0 

 

    if ramp_up + ramp_down > total: 

        ramp_up = total / 2 

        ramp_down = total / 2 

 

    if progress < ramp_up: 



        k = progress / float(max(1, ramp_up)) 

        return start_speed + (max_speed - start_speed) * k 

 

    brake_start = total - ramp_down 

    if progress > brake_start: 

        k = (progress - brake_start) / float(max(1, ramp_down)) 

        return max_speed + (end_speed - max_speed) * k 

 

    return max_speed 

 

 

def set_tank(left, right): 

    brick.motor("M4").setPower(constrain(left, 100, -100)) 

    brick.motor("M3").setPower(constrain(right, 100, -100)) 

 

 

def stop_speed_time(anti_power=10, anti_time=15, is_forward=True): 

    if anti_power > 0 and anti_time > 0: 

        if is_forward: 

            set_tank(-anti_power, -anti_power) 

        else: 

            set_tank(anti_power, anti_power) 

        script.wait(anti_time) 

 

    set_tank(0, 0) 

 

 

def line_color(speed): 

    global last_error, kp_color, ki_color, kd_color 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 



    if right_sensor > left_sensor: 

        brick.motor("M4").setPower(40) 

        brick.motor("M3").setPower(60) 

 

    p = error 

    d = error - last_error 

    i = constrain(i + error, -1000, 1000) 

 

    u = constrain(p * kp_color + d * kd_color + i * ki_color, 20, -20) 

    last_error = error 

 

 

def line_color_enc(speed, enc): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

    last_error, i = 0, 0 

 

    while right_enc <= enc + start_enc: 

        line_color(speed) 

        right_enc = brick.encoder("E3").read() 

        # update_odometry() 

        script.wait(2) 

 

 

def down(): 

    brick.motor("S1").setPower(90) 

 

 

def up(): 



    brick.motor("S1").setPower(-90) 

 

 

def open(): 

    brick.motor("S2").setPower(-90) 

 

 

def close(): 

    brick.motor("S2").setPower(90) 

     

     

def my_sort(CUBES, j): 

  cube = one_to_two[CUBES[j]] 

  cross_forward(50) 

  line_enc_forward(50, 160) 

  script.wait(200) 

  turn_left_sensor1() 

  script.wait(200) 

  if cube[0] in (2, 3): 

    turn_right_sensor1() 

    script.wait(200) 

    cross_forward(50) 

    line_enc_forward(50, 160) 

    turn_left_sensor1() 

  line_enc_forward(50, 250) 

  extra_stop() 

  script.wait(200) 

  forward_enc(60, 510 * cube[1]) 

  extra_stop() 

  script.wait(200) 

   

  if cube[0] % 2 != 0: # right 



    start_enc = brick.encoder("E4").read() 

    while brick.encoder("E4").read() < start_enc + 80: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(-50) 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M4").setPower(30) 

    brick.motor("M3").setPower(-30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

    script.wait(200) 

    down() 

    script.wait(700) 

    open() 

    script.wait(500) 

    up() 

    script.wait(500) 

    close() 

    script.wait(200) 

    start_enc = brick.encoder("E3").read() 

    while brick.encoder("E3").read() < start_enc + 80: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(50) 

        # update_odometry() 

        script.wait(2) 

    brick.motor("M4").setPower(30) 

    brick.motor("M3").setPower(-30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 



    script.wait(200) 

  else: 

    start_enc = brick.encoder("E3").read() 

    while brick.encoder("E3").read() < start_enc + 60: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(50) 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M4").setPower(30) 

    brick.motor("M3").setPower(-30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

    script.wait(200) 

    down() 

    script.wait(700) 

    open() 

    script.wait(500) 

    up() 

    script.wait(500) 

    close() 

    script.wait(200) 

     

    start_enc = brick.encoder("E4").read() 

    while brick.encoder("E4").read() < start_enc + 60: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(-50) 

        # update_odometry() 

        script.wait(2) 

    brick.motor("M4").setPower(30) 

    brick.motor("M3").setPower(-30) 



    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

    script.wait(200) 

   

  a = 510 * cube[1] - 300 if 510 * cube[1] - 300 > 0 else 0 

  backward_enc(60, a) 

  turn_right_sensor1() 

  cross_forward(50) 

  line_enc_forward(50, 160) 

  if cube[0] in (2, 3): 

    turn_right_sensor1() 

    turn_right_sensor1() 

    script.wait(200) 

    cross_forward(50) 

    line_enc_forward(50, 160) 

    turn_left_sensor1() 

  else: 

    turn_right_sensor1() 

 

 

# --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- 

start --- start ---  

CUBES = [] 

 

brick.encoder("E4").reset() 

brick.encoder("E3").reset() 

script.wait(100) 

 

close() 

up() 

 

WEST = [0, 0, 0, 0, 0] 



 

left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

last_error, i = 0, 0 

 

for i_i in range(5): 

    c = 0 

    while left_sensor < 20 or right_sensor < 20: 

        dist = brick.sensor("D1").read() 

        if dist < 15: 

            c += 1 

        line_forward(50) 

        # update_odometry() 

        script.wait(2) 

    if i_i == 4: 

      line_enc_forward(50, 180) 

    else: 

      line_enc_forward(50, 150) 

     

    if c >= 2: 

      print(WEST, i_i) 

      WEST[i_i] = 1 

print(WEST) 

 

extra_stop() 

brick.playTone(1000, 100) 

brick.display().clear() 

brick.display().addLabel(f"SOUTHWEST: 13", 1, 1, 20) 

# brick.display().addLabel(f"WEST: {''.join(list(map(str, WEST)))}", 1, 100, 20) 

brick.display().redraw() 

script.wait(5000) 

turn_left_enc() 



script.wait(200) 

brick.motor("M4").setPower(-80) 

brick.motor("M3").setPower(-80) 

script.wait(700) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(300) 

 

forward_enc(50, 1000) 

line_enc_forward(50, 100) 

cross(40) 

line_enc_forward(40, 180) 

extra_stop() 

script.wait(200) 

turn_right_sensor() 

down() 

open() 

cross_forward(50) 

extra_stop() 

close() 

script.wait(500) 

up() 

script.wait(200) 

brick.motor("M4").setPower(-50) 

brick.motor("M3").setPower(50) 

script.wait(500) 

turn_left_sensor() 

cross_forward(50) 

line_enc_forward(50, 160) 

extra_stop() 

script.wait(200) 

 



start_enc = brick.encoder("E3").read() 

while brick.encoder("E3").read() < start_enc + 40: 

    brick.motor("M4").setPower(-50) 

    brick.motor("M3").setPower(50) 

    # update_odometry() 

    script.wait(2) 

 

brick.motor("M4").setPower(30) 

brick.motor("M3").setPower(-30) 

script.wait(10) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(200) 

forward_enc(40, 100) 

down() 

script.wait(700) 

open() 

script.wait(500) 

up() 

script.wait(500) 

close() 

backward_enc(40, 100) 

script.wait(200) 

start_enc = brick.encoder("E4").read() 

while brick.encoder("E4").read() < start_enc + 60: 

    brick.motor("M4").setPower(50) 

    brick.motor("M3").setPower(-50) 

    # update_odometry() 

    script.wait(2) 

turn_right_sensor() 

 

 



 

left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

right_enc = brick.encoder("E3").read() 

start_enc = right_enc 

last_error, i = 0, 0 

ki_line = 0.001 

 

while (left_sensor < 20 or right_sensor < 20) and right_enc <= 1850 + start_enc: 

    line(35) 

    right_enc = brick.encoder("E3").read() 

    # update_odometry() 

    script.wait(2)   

ki_line = 0.0     

 

extra_stop() 

 

left_enc = brick.encoder("E4").read() 

right_enc = brick.encoder("E3").read() 

start_enc = left_enc 

 

while left_enc <= 200 + start_enc: 

    left_enc = brick.encoder("E4").read() 

    brick.motor("M4").setPower(40) 

    script.wait(2) 

brick.motor("M4").setPower(-40) 

script.wait(10) 

brick.motor("M4").setPower(0) 

script.wait(200) 

 

left_enc = brick.encoder("E4").read() 

right_enc = brick.encoder("E3").read() 



start_enc = right_enc 

while right_enc <= 320 + start_enc: 

    right_enc = brick.encoder("E3").read() 

    brick.motor("M3").setPower(40) 

    script.wait(2) 

brick.motor("M3").setPower(-40) 

script.wait(10) 

brick.motor("M3").setPower(0) 

script.wait(200) 

gyro_rotate(-83) 

backward_enc(35, 400) 

extra_stop() 

brick.playTone(1000, 100) 

script.wait(200) 

 

left_enc = brick.encoder("E4").read() 

right_enc = brick.encoder("E3").read() 

start_enc_left = left_enc 

start_enc_right = right_enc 

left_enc = 0 

right_enc = 0 

last_error = 0 

 

while norm(brick.sensor("A5").read(), A5_min, A5_max) < 50: 

    left_enc = brick.encoder("E4").read() - start_enc_left 

    right_enc = brick.encoder("E3").read() - start_enc_right 

    error = left_enc - right_enc 

 

    p = error 

    d = error - last_error 

 

    u = p * kp_enc + d * kd_enc 



    brick.motor("M4").setPower(35 - u) 

    brick.motor("M3").setPower(35 + u) 

    last_error = error 

    # update_odometry() 

    script.wait(2) 

 

extra_stop() 

script.wait(200) 

 

qr1 = [] 

qr2 = [] 

qr3 = [] 

qr4 = [] 

 

 

forward_enc(35, 120) 

script.wait(200) 

qr1.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9) 

qr4.append(norm(brick.sensor("A5").read(), A5_min, A5_max) < 9) 

 

left_enc = brick.encoder("E4").read() 

right_enc = brick.encoder("E3").read() 

start_enc = left_enc 

 

 

left_enc = brick.encoder("E4").read() 

right_enc = brick.encoder("E3").read() 

start_enc = left_enc 

while left_enc <= 3 + start_enc: 

    left_enc = brick.encoder("E4").read() 

    brick.motor("M4").setPower(40) 

    brick.motor("M3").setPower(-40) 



    script.wait(2) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(200) 

qr1.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9) 

qr4.append(norm(brick.sensor("A5").read(), A5_min, A5_max) < 9) 

 

left_enc = brick.encoder("E4").read() 

right_enc = brick.encoder("E3").read() 

start_enc = right_enc 

while right_enc <= 10 + start_enc: 

    right_enc = brick.encoder("E3").read() 

    brick.motor("M3").setPower(40) 

    brick.motor("M4").setPower(-40) 

    script.wait(2) 

brick.motor("M3").setPower(0) 

brick.motor("M4").setPower(0) 

script.wait(200) 

qr1.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9) 

qr4.append(norm(brick.sensor("A5").read(), A5_min, A5_max) < 9) 

 

left_enc = brick.encoder("E4").read() 

right_enc = brick.encoder("E3").read() 

start_enc = left_enc 

while left_enc <= 5 + start_enc: 

    left_enc = brick.encoder("E4").read() 

    brick.motor("M4").setPower(40) 

    brick.motor("M3").setPower(-40) 

    script.wait(2) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(500) 



 

 

forward_enc(35, 50) 

script.wait(200) 

qr2.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9) 

qr3.append(norm(brick.sensor("A5").read(), A5_min, A5_max) < 9) 

 

left_enc = brick.encoder("E4").read() 

right_enc = brick.encoder("E3").read() 

start_enc = left_enc 

while left_enc <= 3 + start_enc: 

    left_enc = brick.encoder("E4").read() 

    brick.motor("M4").setPower(40) 

    brick.motor("M3").setPower(-40) 

    script.wait(2) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(200) 

qr2.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9) 

qr3.append(norm(brick.sensor("A5").read(), A5_min, A5_max) < 9) 

 

left_enc = brick.encoder("E4").read() 

right_enc = brick.encoder("E3").read() 

start_enc = right_enc 

while right_enc <= 10 + start_enc: 

    right_enc = brick.encoder("E3").read() 

    brick.motor("M3").setPower(40) 

    brick.motor("M4").setPower(-40) 

    script.wait(2) 

brick.motor("M3").setPower(0) 

brick.motor("M4").setPower(0) 

script.wait(200) 



qr2.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9) 

qr3.append(norm(brick.sensor("A5").read(), A5_min, A5_max) < 9) 

 

left_enc = brick.encoder("E4").read() 

right_enc = brick.encoder("E3").read() 

start_enc = left_enc 

while left_enc <= 5 + start_enc: 

    left_enc = brick.encoder("E4").read() 

    brick.motor("M4").setPower(40) 

    brick.motor("M3").setPower(-40) 

    script.wait(2) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(200) 

 

qr_c_1 = "1" if qr1.count(1) == 3 else "0" 

qr_c_2 = "1" if qr2.count(1) == 3 else "0" 

qr_c_3 = "1" if qr3.count(1) == 3 else "0" 

qr_c_4 = "1" if qr4.count(1) == 3 else "0" 

 

brick.display().clear() 

brick.display().addLabel(qr_c_1, 1, 1, 20) 

brick.display().addLabel(qr_c_4, 1, 51, 20) 

brick.display().addLabel(qr_c_2, 51, 1, 20) 

brick.display().addLabel(qr_c_3, 51, 51, 20) 

brick.display().redraw() 

code = int(str(qr_c_1) + str(qr_c_2) + str(qr_c_3) + str(qr_c_4), 2) 

CUBES.append(code) 

gyro_rotate_fast(81) 

gyro_rotate(90) 

script.wait(200) 

 



brick.motor("M4").setPower(-80) 

brick.motor("M3").setPower(-80) 

script.wait(2700) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(300) 

forward_enc(40, 150) 

 

brick.display().clear() 

brick.display().addLabel(f"SOUTHEAST: {code}", 1, 1, 20) 

brick.display().redraw() 

script.wait(5000) 

forward_enc(40, 400) 

script.wait(200) 

 

gyro_rotate_fast(-175) 

gyro_rotate(-175) 

script.wait(200) 

brick.motor("M4").setPower(-80) 

brick.motor("M3").setPower(-80) 

script.wait(1500) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(300) 

 

s = brick.gyroscope().read() 

start_angle = s[6] // 1000 

 

start_enc = brick.encoder("E4").read() 

enc = start_enc 

 

EAST = [0, 0, 0, 0, 0] 



c1 = 0 

c2 = 0 

c3 = 0 

c4 = 0 

c5 = 0 

pr_1 = 0 

pr_2 = 0 

while norm(brick.sensor("A6").read(), A6_min, A6_max) < 20 or enc - start_enc < 150: 

    enc = brick.encoder("E4").read() 

    # brick.display().clear() 

    # brick.display().addLabel(str(enc - start_enc), 1, 1, 50) 

    dist = brick.sensor("A2").read() 

    dist_left = brick.sensor("D1").read() 

    if 1000 < enc - start_enc < 1800: 

        if dist < 18: 

            c1 += 1 

        if dist_left < 18: 

            pr_1 += 1 

        # brick.display().addLabel("1", 1, 40, 50) 

    if 1800 < enc - start_enc < 2300: 

        if dist < 18: 

            c2 += 1 

        if dist_left < 18: 

            pr_1 += 1 

        # brick.display().addLabel("2", 1, 40, 50) 

    if 2300 < enc - start_enc < 2800: 

        if dist < 18: 

            c3 += 1 

        # brick.display().addLabel("3", 1, 40, 50) 

    if 2800 < enc - start_enc < 3300: 

        if dist < 18: 

            c4 += 1 



        if dist_left < 18: 

            pr_2 += 1 

        # brick.display().addLabel("4", 1, 40, 50) 

    if 3300 < enc - start_enc < 4100: 

        if dist < 18: 

            c5 += 1 

        if dist_left < 18: 

            pr_2 += 1 

        # brick.display().addLabel("5", 1, 40, 50) 

    # brick.display().redraw() 

 

    s = brick.gyroscope().read() 

    angle = s[6] // 1000 

    error = angle - start_angle 

 

    k = 1.2 

    u = error * k 

 

    brick.motor("M4").setPower(constrain(45 - u, 100, -100)) 

    brick.motor("M3").setPower(constrain(45 + u, 100, -100)) 

 

    # update_odometry() 

    script.wait(2) 

     

if c1 >= 1: 

  EAST[0] = 1 

if c2 >= 1: 

  EAST[1] = 1 

if c3 >= 1: 

  EAST[2] = 1 

if c4 >= 1: 

  EAST[3] = 1 



if c5 >= 1: 

  EAST[4] = 1 

 

is_north = pr_2 > pr_1 

if is_north: 

  EAST.reverse() 

else: 

  WEST.reverse() 

   

print(EAST, WEST, pr_1, pr_2, is_north)     

   

 

forward_enc(50, 160) 

extra_stop() 

script.wait(200) 

turn_right_sensor() 

script.wait(200) 

cross(50) 

forward_enc(50, 160) 

extra_stop() 

 

 

brick.display().clear() 

EAST_CODE = int(''.join(list(map(str, EAST))), 2) 

WEST_CODE = int(''.join(list(map(str, WEST))), 2) 

brick.display().addLabel(f"EAST: {EAST_CODE}", 1, 1, 20) 

brick.display().addLabel(f"WEST: {WEST_CODE}", 1, 50, 20) 

CUBES.append(EAST_CODE) 

CUBES.append(WEST_CODE) 

print(CUBES) 

brick.display().redraw() 

brick.playTone(1000, 100) 



script.wait(10000) 

turn_left_sensor() 

turn_left_sensor() 

 

 

# SORT 

CUBES.sort(reverse=True) 

print(CUBES) 

 

open() 

down() 

cross_forward(50) 

extra_stop() 

script.wait(200) 

close() 

script.wait(500) 

up() 

script.wait(200) 

line_enc_forward(50, 160) 

script.wait(200) 

turn_left_sensor1() 

 

my_sort(CUBES, 0) 

 

cross_forward(50) 

line_enc_forward(50, 160) 

turn_left_sensor1() 

turn_left_sensor1() 

open() 

down() 

cross_forward(50) 

extra_stop() 



script.wait(200) 

close() 

script.wait(500) 

up() 

script.wait(200) 

line_enc_forward(50, 160) 

script.wait(200) 

turn_left_sensor1() 

turn_left_sensor1() 

cross_forward(50) 

line_enc_forward(50, 160) 

turn_right_sensor1() 

turn_right_sensor1() 

 

my_sort(CUBES, 1) 

 

cross_forward(50) 

line_enc_forward(50, 160) 

turn_left_sensor1() 

turn_left_sensor1() 

open() 

down() 

cross_forward(50) 

line_enc_forward(50, 160) 

cross_forward(50) 

extra_stop() 

script.wait(200) 

close() 

script.wait(500) 

up() 

script.wait(200) 

line_enc_forward(50, 160) 



script.wait(200) 

turn_left_sensor1() 

turn_left_sensor1() 

cross_forward(50) 

line_enc_forward(50, 160) 

cross_forward(50) 

line_enc_forward(50, 160) 

turn_right_sensor1() 

turn_right_sensor1() 

     

my_sort(CUBES, 2) 

 

 

brick.stop() 

 

import sys 

import time 

import random 

import math 

 

# 1900 2400 2900 

 

# верх - акб 

# M4, E4 - левый 

# M3, E3 - правый  

# A6 - левый 

# A5 - правый 

 

A5_min = 2 

A5_max = 98 

A6_min = 2 

A6_max = 90 



 

gyro = (57, -15, 73, -221, 140, 4035) 

brick.gyroscope().setCalibrationValues(gyro) 

 

kp_line = 0.4 

ki_line = 0.0 

kd_line = 0.1 

 

kp_line_for = 0.4 

ki_line_for = 0.002 

kd_line_for = 0.0 

 

kp_enc = 0.2 

kd_enc = 0.1 

 

kp_color = 0.3 

ki_color = 0.0 

kd_color = 0.1 

 

left_sensor, right_sensor = 0, 0 

last_error = 0 

i = 0 

 

x = 0.0 

y = 0.0 

th = 0.0 

travel = 0.0 

 

last_e3 = 0 

last_e4 = 0 

 

 



def norm(value, mn, mx): 

    n = (value - mn) / (mx - mn) * 100 

    if n < 0: return 0 

    if n > 100: return 100 

    return n 

 

 

def update_odometry(): 

    global x, y, th, travel, last_e3, last_e4 

 

    WHEEL_DIAM_MM = 70 

    BASE_MM = 175 

    MM_PER_DEG = math.pi * WHEEL_DIAM_MM / 360.0 

 

    e4 = brick.encoder("E4").read() 

    e3 = brick.encoder("E3").read() 

 

    de4 = e4 - last_e4 

    de3 = e3 - last_e3 

 

    dl = de4 * MM_PER_DEG 

    dr = de3 * MM_PER_DEG 

 

    ds = (dl + dr) / 2.0 

    dth = (dr - dl) / BASE_MM 

 

    x += ds * math.cos(th + dth / 2.0) 

    y += ds * math.sin(th + dth / 2.0) 

    th += dth 

    travel += abs(ds) 

 

    last_e4 = e4 



    last_e3 = e3 

 

 

def constrain(u, high, low): 

    return max(low, min(high, u)) 

 

 

def extra_stop(is_forward=True): 

    if is_forward: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(-50) 

    else: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(50) 

    script.wait(30) 

 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def line(speed): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    error = left_sensor - right_sensor 

 

    p = error 

    d = error - last_error 

    i = constrain(i + error, -1000, 1000) 

 

    u = constrain(p * kp_line + d * kd_line + i * ki_line, 70, -70) 



    brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

    brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

    last_error = error 

 

 

def line_forward(speed): 

    global last_error, i, kp_line_for, ki_line_for, kd_line_for, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    error = left_sensor - right_sensor 

 

    p = error 

    d = error - last_error 

    i = constrain(i + error, -1000, 1000) 

 

    u = constrain(p * kp_line_for + d * kd_line_for + i * ki_line_for, 40, -40) 

    brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

    brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

    last_error = error 

 

 

def line_enc(speed, enc): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

    last_error, i = 0, 0 

 

    while right_enc <= enc + start_enc: 

        line(speed) 



        right_enc = brick.encoder("E3").read() 

        # update_odometry() 

        script.wait(2) 

 

 

def line_enc_forward(speed, enc): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

    last_error, i = 0, 0 

 

    while right_enc <= enc + start_enc: 

        line_forward(speed) 

        right_enc = brick.encoder("E3").read() 

        # update_odometry() 

        script.wait(2) 

 

 

def line_enc_left(speed, enc): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = 50 

    last_error, i = 0, 0 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

 

    while right_enc <= enc + start_enc: 



        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

        right_enc = brick.encoder("E3").read() 

        error = left_sensor - 50 

 

        p = error 

        d = error - last_error 

        i = constrain(i + error, -1000, 1000) 

 

        u = constrain(p * 0.3 + d * 0.1 + i * 0.005, 70, -70) 

        brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

 

def line_kas_left(speed): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = 50 

    last_error, i = 0, 0 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

 

    while left_sensor <= 50: 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_enc = brick.encoder("E3").read() 

        error = left_sensor - 50 



 

        p = error 

        d = error - last_error 

        i = constrain(i + error, -1000, 1000) 

 

        u = constrain(p * 0.3 + d * 0.1 + i * 0.005, 70, -70) 

        brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

 

def line_enc_smooth(speed, enc, start_speed=20, end_speed=8): 

    global last_error, i 

 

    ramp_up = max(enc * 0.3, 80) 

    ramp_down = max(enc * 0.4, 140) 

 

    start_enc = brick.encoder("E3").read() 

    last_error = 0 

    i = 0 

 

    while True: 

        right_enc = brick.encoder("E3").read() 

        progress = right_enc - start_enc 

 

        if progress >= enc: 

            break 

 

        cur_speed = motion_profile( 

            progress, 



            enc, 

            speed, 

            start_speed=start_speed, 

            end_speed=end_speed, 

            ramp_up=ramp_up, 

            ramp_down=ramp_down 

        ) 

 

        line(cur_speed) 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def cross(speed=50): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    last_error, i = 0, 0 

 

    while left_sensor < 20 or right_sensor < 20: 

        line(speed) 

        # update_odometry() 

        script.wait(2) 

 

 

def cross_forward(speed=50): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 



    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    last_error, i = 0, 0 

 

    while left_sensor < 20 or right_sensor < 20: 

        line_forward(speed) 

        # update_odometry() 

        script.wait(2) 

 

 

def cross_left(speed=50): 

    global last_error, i, kd_line, left_sensor, right_sensor 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    last_error, i = 0, 0 

 

    while right_sensor < 40: 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

        error = left_sensor - 50 

 

        p = error 

        d = error - last_error 

        i = constrain(i + error, -1000, 1000) 

 

        u = constrain(p * 0.6 + d * 0.0 + i * 0.001, 100, -100) 

        brick.motor("M4").setPower(constrain(speed - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(speed + u, 100, -100)) 

        last_error = error 

        # update_odometry() 

        script.wait(5) 

 



 

def forward_enc(speed, enc): 

    global kp_enc, kd_enc 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc_left = left_enc 

    start_enc_right = right_enc 

    left_enc = 0 

    right_enc = 0 

    last_error = 0 

 

    while right_enc <= enc: 

        left_enc = brick.encoder("E4").read() - start_enc_left 

        right_enc = brick.encoder("E3").read() - start_enc_right 

        print(right_enc, start_enc_right, enc) 

        error = left_enc - right_enc 

 

        p = error 

        d = error - last_error 

 

        u = p * kp_enc + d * kd_enc 

        brick.motor("M4").setPower(speed - u) 

        brick.motor("M3").setPower(speed + u) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def sync_enc_cross(speed): 



    global kp_enc, kd_enc 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    start_enc_left = left_enc 

    start_enc_right = right_enc 

    left_enc = 0 

    right_enc = 0 

    last_error = 0 

 

    while right_sensor <= 50: 

        left_enc = brick.encoder("E4").read() - start_enc_left 

        right_enc = brick.encoder("E3").read() - start_enc_right 

        right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

        error = left_enc - right_enc 

 

        p = error 

        d = error - last_error 

 

        u = p * kp_enc + d * kd_enc 

        brick.motor("M4").setPower(speed - u) 

        brick.motor("M3").setPower(speed + u) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def backward_enc(speed, enc): 

    global kp_enc, kd_enc 



 

    left_enc = 0 

    right_enc = 0 

    start_enc_left = brick.encoder("E4").read() 

    start_enc_right = brick.encoder("E3").read() 

    left_enc = 0 

    right_enc = 0 

    last_error = 0 

 

    while right_enc >= -enc: 

        left_enc = brick.encoder("E4").read() - start_enc_left 

        right_enc = brick.encoder("E3").read() - start_enc_right 

        error = left_enc - right_enc 

 

        p = error 

        d = error - last_error 

 

        u = p * kp_enc + d * kd_enc 

        brick.motor("M4").setPower(-speed - u) 

        brick.motor("M3").setPower(-speed + u) 

        last_error = error 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 

 

 

def forward_mm(speed, mm): 

    WHEEL_RADIUS_MM = 43 

    wheel_len = 2 * math.pi * WHEEL_RADIUS_MM 

    forward_enc(speed, 360 / wheel_len * mm) 

 



 

def turn_left_enc(): 

    start_enc = brick.encoder("E3").read() 

    while brick.encoder("E3").read() < start_enc + 220: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(50) 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M4").setPower(30) 

    brick.motor("M3").setPower(-30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def turn_right_enc(): 

    start_enc = brick.encoder("E4").read() 

    while brick.encoder("E4").read() < start_enc + 220: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(-50) 

        # update_odometry() 

        script.wait(2) 

    script.wait(100) 

 

    brick.motor("M4").setPower(-30) 

    brick.motor("M3").setPower(30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 



def turn_left_sensor(): 

    start_enc = brick.encoder("E3").read() 

    while brick.encoder("E3").read() < start_enc + 50 or norm(brick.sensor("A6").read(), A6_min, A6_max) 

< 10: 

        brick.motor("M4").setPower(-50) 

        brick.motor("M3").setPower(50) 

        # update_odometry() 

        script.wait(2) 

    script.wait(100) 

 

    brick.motor("M4").setPower(30) 

    brick.motor("M3").setPower(-30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 

def turn_right_sensor(): 

    start_enc = brick.encoder("E4").read() 

    while brick.encoder("E4").read() < start_enc + 50 or norm(brick.sensor("A5").read(), A5_min, A5_max) 

< 10: 

        brick.motor("M4").setPower(50) 

        brick.motor("M3").setPower(-50) 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M4").setPower(-30) 

    brick.motor("M3").setPower(30) 

    script.wait(10) 

    brick.motor("M4").setPower(0) 

    brick.motor("M3").setPower(0) 

 

 



def gyro_calibrate(): 

    print('start') 

    brick.gyroscope().calibrate(60000) 

    script.wait(61000) 

    param = brick.gyroscope().getCalibrationValues() 

    brick.display().clear() 

    brick.display().addLabel(param, 1, 1) 

    brick.display().redraw() 

    print(param) 

 

 

def gyro_forward_enc(enc): 

    s = brick.gyroscope().read() 

    start_angle = s[6] // 1000 

 

    start_enc = brick.encoder("E4").read() 

    target_enc = start_enc + enc 

 

    while brick.encoder("E4").read() < target_enc: 

        s = brick.gyroscope().read() 

        angle = s[6] // 1000 

        error = angle - start_angle 

 

        k = 1.2 

        u = error * k 

 

        brick.motor("M4").setPower(constrain(35 - u, 100, -100)) 

        brick.motor("M3").setPower(constrain(35 + u, 100, -100)) 

        # update_odometry() 

        script.wait(2) 

 

    extra_stop() 



 

def gyro_rotate_fast(target): 

    global gyro 

 

    while True: 

        s = brick.gyroscope().read() 

        angle = s[6] // 1000 

 

        diff = (target - angle + 540) % 360 - 180 

 

        if abs(diff) < 2: 

            break 

 

        if diff > 0: 

            brick.motor("M3").setPower(-50) 

            brick.motor("M4").setPower(50) 

        else: 

            brick.motor("M3").setPower(50) 

            brick.motor("M4").setPower(-50) 

 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M3").setPower(0) 

    brick.motor("M4").setPower(0) 

 

 

def gyro_rotate(target): 

    global gyro 

 

    while True: 

        s = brick.gyroscope().read() 



        angle = s[6] // 1000 

 

        diff = (target - angle + 540) % 360 - 180 

 

        if abs(diff) < 2: 

            break 

 

        if diff > 0: 

            brick.motor("M3").setPower(-20) 

            brick.motor("M4").setPower(20) 

        else: 

            brick.motor("M3").setPower(20) 

            brick.motor("M4").setPower(-20) 

 

        # update_odometry() 

        script.wait(2) 

 

    brick.motor("M3").setPower(0) 

    brick.motor("M4").setPower(0) 

 

 

def motion_profile(progress, total, max_speed, start_speed=20, end_speed=0, ramp_up=80, 

ramp_down=120): 

    if total <= 0: 

        return 0 

 

    if ramp_up + ramp_down > total: 

        ramp_up = total / 2 

        ramp_down = total / 2 

 

    if progress < ramp_up: 

        k = progress / float(max(1, ramp_up)) 

        return start_speed + (max_speed - start_speed) * k 



 

    brake_start = total - ramp_down 

    if progress > brake_start: 

        k = (progress - brake_start) / float(max(1, ramp_down)) 

        return max_speed + (end_speed - max_speed) * k 

 

    return max_speed 

 

 

def set_tank(left, right): 

    brick.motor("M4").setPower(constrain(left, 100, -100)) 

    brick.motor("M3").setPower(constrain(right, 100, -100)) 

 

 

def stop_speed_time(anti_power=10, anti_time=15, is_forward=True): 

    if anti_power > 0 and anti_time > 0: 

        if is_forward: 

            set_tank(-anti_power, -anti_power) 

        else: 

            set_tank(anti_power, anti_power) 

        script.wait(anti_time) 

 

    set_tank(0, 0) 

 

 

def line_color(speed): 

    global last_error, kp_color, ki_color, kd_color 

 

    left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

    right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

    if right_sensor > left_sensor: 

        brick.motor("M4").setPower(40) 



        brick.motor("M3").setPower(60) 

 

    p = error 

    d = error - last_error 

    i = constrain(i + error, -1000, 1000) 

 

    u = constrain(p * kp_color + d * kd_color + i * ki_color, 20, -20) 

    last_error = error 

 

 

def line_color_enc(speed, enc): 

    global last_error, i, kp_line, ki_line, kd_line, left_sensor, right_sensor 

 

    left_enc = brick.encoder("E4").read() 

    right_enc = brick.encoder("E3").read() 

    start_enc = right_enc 

    last_error, i = 0, 0 

 

    while right_enc <= enc + start_enc: 

        line_color(speed) 

        right_enc = brick.encoder("E3").read() 

        # update_odometry() 

        script.wait(2) 

 

 

def down(): 

    brick.motor("S1").setPower(90) 

 

 

def up(): 

    brick.motor("S1").setPower(-90) 

 



 

def open(): 

    brick.motor("S2").setPower(-90) 

 

 

def close(): 

    brick.motor("S2").setPower(90) 

 

 

# --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- start --- 

start --- start ---  

brick.encoder("E4").reset() 

brick.encoder("E3").reset() 

script.wait(100) 

 

close() 

up() 

 

cross_forward(40) 

line_enc_forward(40, 160) 

extra_stop() 

script.wait(200) 

turn_left_sensor() 

cross_forward(40) 

forward_enc(40, 160) 

extra_stop() 

brick.playTone(1000, 100) 

script.wait(200) 

turn_right_sensor() 

 

left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

last_error, i = 0, 0 



 

Y = [0, 0, 0, 0] 

for i_i in range(3): 

    if i_i == 2: 

        c = 0 

 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_sensor = 50 

        last_error, i = 0, 0 

 

        left_enc = brick.encoder("E4").read() 

        right_enc = brick.encoder("E3").read() 

        start_enc = right_enc 

 

        while left_sensor <= 50: 

            left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

            right_enc = brick.encoder("E3").read() 

            error = left_sensor - 50 

 

            dist = brick.sensor("A2").read() 

            if dist < 15: 

                c += 1 

 

            p = error 

            d = error - last_error 

            i = constrain(i + error, -1000, 1000) 

 

            u = constrain(p * 0.3 + d * 0.1 + i * 0.005, 70, -70) 

            brick.motor("M4").setPower(constrain(40 - u, 100, -100)) 

            brick.motor("M3").setPower(constrain(40 + u, 100, -100)) 

            last_error = error 

            # update_odometry() 



            script.wait(2) 

 

        left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

        right_sensor = 0 

        last_error, i = 0, 0 

 

        left_enc = brick.encoder("E4").read() 

        right_enc = brick.encoder("E3").read() 

        start_enc = right_enc 

 

        while right_sensor <= 50: 

            left_sensor = norm(brick.sensor("A6").read(), A6_min, A6_max) 

            right_sensor = norm(brick.sensor("A5").read(), A5_min, A5_max) 

            right_enc = brick.encoder("E3").read() 

 

            dist = brick.sensor("A2").read() 

            if dist < 15: 

                c += 1 

 

            error = left_sensor - 50 

 

            p = error 

            d = error - last_error 

            i = constrain(i + error, -1000, 1000) 

 

            u = constrain(p * 0.5 + d * 0.1 + i * 0.005, 70, -70) 

            brick.motor("M4").setPower(constrain(40 - u, 100, -100)) 

            brick.motor("M3").setPower(constrain(40 + u, 100, -100)) 

            last_error = error 

            # update_odometry() 

            script.wait(2) 

        if c >= 1: 



            gyro_rotate_fast(125 - Y.count(1) * 15) 

            gyro_rotate(125 - Y.count(1) * 15) 

            open() 

            script.wait(200) 

            backward_enc(40, 100) 

            down() 

            script.wait(700) 

            forward_enc(40, 200) 

            close() 

            script.wait(500) 

            up() 

            script.wait(200) 

            backward_enc(40, 100) 

            script.wait(200) 

            gyro_rotate_fast(-150 if Y.count(1) != 0 else -140) 

            gyro_rotate(-150 if Y.count(1) != 0 else -140) 

            forward_enc(40, 170) 

            script.wait(200) 

            down() 

            script.wait(700) 

            open() 

            script.wait(500) 

            up() 

            script.wait(200) 

            close() 

            backward_enc(40, 170) 

            start_enc = brick.encoder("E4").read() 

            a = 100 if Y.count(1) != 0 else 130 

            while brick.encoder("E4").read() < start_enc + a: 

                brick.motor("M4").setPower(50) 

                brick.motor("M3").setPower(-50) 

                # update_odometry() 



                script.wait(2) 

            turn_right_sensor() 

             

            print(Y, i_i) 

            Y[i_i] = 1 

        forward_enc(40, 120) 

    else: 

        c = 0 

        while left_sensor < 20 or right_sensor < 20: 

            dist = brick.sensor("A2").read() 

            if dist < 15: 

                c += 1 

            line_forward(40) 

            # update_odometry() 

            script.wait(2) 

        if i_i == 1: 

            line_enc_forward(40, 100) 

        else: 

            line_enc_forward(40, 140) 

         

        if c >= 1: 

          extra_stop() 

          gyro_rotate_fast(125 - Y.count(1) * 15) 

          gyro_rotate(125 - Y.count(1) * 15) 

          open() 

          script.wait(200) 

          backward_enc(40, 100) 

          down() 

          script.wait(700) 

          forward_enc(40, 200) 

          close() 

          script.wait(500) 



          up() 

          script.wait(200) 

          backward_enc(40, 100) 

          script.wait(200) 

          gyro_rotate_fast(-110 - Y.count(1) * 15 if i_i == 0 else -100 - Y.count(1) * 15) 

          gyro_rotate(-110 - Y.count(1) * 15 if i_i == 0 else -100 - Y.count(1) * 15) 

          forward_enc(40, 150) 

          script.wait(200) 

          down() 

          script.wait(700) 

          open() 

          script.wait(500) 

          up() 

          script.wait(200) 

          close() 

          backward_enc(40, 150) 

          start_enc = brick.encoder("E4").read() 

          while brick.encoder("E4").read() < start_enc + 100: 

              brick.motor("M4").setPower(50) 

              brick.motor("M3").setPower(-50) 

              # update_odometry() 

              script.wait(2) 

          gyro_rotate(-70) 

          turn_right_sensor() 

           

          print(Y, i_i) 

          Y[i_i] = 1 

if Y.count(1) == 1: 

    Y[-1] = 1 

print(Y) 

extra_stop() 

script.wait(200) 



brick.playTone(1000, 100) 

 

turn_right_sensor() 

cross_forward(40) 

forward_enc(40, 140) 

extra_stop() 

script.wait(200) 

turn_left_sensor() 

cross_forward(40) 

line_enc_forward(40, 160) 

extra_stop() 

turn_left_sensor() 

brick.display().clear() 

brick.display().addLabel(f"Y: {''.join(list(map(str, Y)))}", 1, 1, 50) 

brick.display().redraw() 

brick.playTone(1000, 100) 

script.wait(5000) 

 

down() 

open() 

cross(40) 

extra_stop() 

script.wait(500) 

close() 

script.wait(500) 

up() 

line_enc_forward(40, 160) 

extra_stop() 

script.wait(200) 

turn_left_sensor() 

line_enc_forward(40, 600) 

extra_stop() 



script.wait(200) 

start_enc = brick.encoder("E3").read() 

while brick.encoder("E3").read() < start_enc + 110: 

    brick.motor("M4").setPower(-50) 

    brick.motor("M3").setPower(50) 

    # update_odometry() 

    script.wait(2) 

 

brick.motor("M4").setPower(30) 

brick.motor("M3").setPower(-30) 

script.wait(10) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

down() 

script.wait(700) 

open() 

script.wait(500) 

up() 

script.wait(500) 

close() 

start_enc = brick.encoder("E4").read() 

while brick.encoder("E4").read() < start_enc + 110: 

    brick.motor("M4").setPower(50) 

    brick.motor("M3").setPower(-50) 

    # update_odometry() 

    script.wait(2) 

turn_right_sensor() 

cross(40) 

line_enc_forward(40, 160) 

extra_stop() 

script.wait(200) 

turn_left_sensor() 



 

cross(40) 

line_enc_forward(40, 200) 

extra_stop() 

script.wait(200) 

turn_left_sensor() 

turn_left_sensor() 

line_enc_forward(40, 400) 

 

gyro_rotate_fast(-179) 

gyro_rotate(-179) 

script.wait(200) 

brick.motor("M4").setPower(-80) 

brick.motor("M3").setPower(-80) 

script.wait(1500) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(300) 

 

s = brick.gyroscope().read() 

start_angle = s[6] // 1000 

 

start_enc = brick.encoder("E4").read() 

enc = start_enc 

 

X = [0, 0, 0, 0] 

c1 = 0 

c2 = 0 

c3 = 0 

while norm(brick.sensor("A6").read(), A6_min, A6_max) < 50 or enc - start_enc < 150: 

    enc = brick.encoder("E4").read() 

#    brick.display().clear() 



#    brick.display().addLabel(str(enc - start_enc), 1, 1, 50) 

    dist = brick.sensor("A2").read() 

    if 1000 < enc - start_enc < 2300: 

        if dist < 23: 

            c1 += 1 

        # brick.display().addLabel("1", 1, 40, 50) 

    if 2300 < enc - start_enc < 2800: 

        if dist < 23: 

            c2 += 1 

        # brick.display().addLabel("2", 1, 40, 50) 

    if 2800 < enc - start_enc < 4000: 

        if dist < 23: 

            c3 += 1 

        # brick.display().addLabel("3", 1, 40, 50) 

    # brick.display().redraw() 

 

    s = brick.gyroscope().read() 

    angle = s[6] // 1000 

    error = angle - start_angle 

 

    k = 1.2 

    u = error * k 

 

    brick.motor("M4").setPower(constrain(35 - u, 100, -100)) 

    brick.motor("M3").setPower(constrain(35 + u, 100, -100)) 

 

    # update_odometry() 

    script.wait(2) 

 

forward_enc(40, 140) 

extra_stop() 

script.wait(200) 



turn_right_sensor() 

script.wait(200) 

cross(40) 

forward_enc(40, 140) 

extra_stop() 

 

if c1 >= 1: 

  X[2] = 1 

if c2 >= 1: 

  X[1] = 1 

if c3 >= 1: 

  X[0] = 1 

print(X) 

 

if X.count(1) == 1: 

    X[-1] = 1 

print(X, c1, c2, c3) 

 

 

brick.display().clear() 

brick.display().addLabel(f"X: {''.join(list(map(str, X)))}", 1, 1, 50) 

brick.display().redraw() 

brick.playTone(1000, 100) 

script.wait(5000) 

 

 

 

gyro_rotate_fast(-10) 

gyro_rotate(-10) 

script.wait(200) 

brick.motor("M4").setPower(-80) 

brick.motor("M3").setPower(-80) 



script.wait(1500) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(300) 

down() 

open() 

 

s = brick.gyroscope().read() 

start_angle = s[6] // 1000 

 

start_enc = brick.encoder("E4").read() 

enc = start_enc 

 

while norm(brick.sensor("A6").read(), A6_min, A6_max) < 40 or norm(brick.sensor("A5").read(), A5_min, 

A5_max) < 40 or enc - start_enc < 1000: 

  enc = brick.encoder("E4").read() 

   

  if enc - start_enc > 4000: 

    close() 

     

  if enc - start_enc > 4500: 

    up() 

 

  s = brick.gyroscope().read() 

  angle = s[6] // 1000 

  error = angle - start_angle 

 

  k = 1.2 

  u = error * k 

 

  brick.motor("M4").setPower(constrain(50 - u, 100, -100)) 

  brick.motor("M3").setPower(constrain(50 + u, 100, -100)) 

 



  # update_odometry() 

  script.wait(2) 

 

forward_enc(40, 140) 

script.wait(200) 

turn_right_sensor() 

line_enc_forward(40, 500) 

cross(40) 

line_enc_forward(40, 140) 

extra_stop() 

script.wait(200) 

turn_right_sensor() 

start_enc = brick.encoder("E4").read() 

while brick.encoder("E4").read() < start_enc + 110: 

    brick.motor("M4").setPower(50) 

    brick.motor("M3").setPower(-50) 

    # update_odometry() 

    script.wait(2) 

brick.motor("M4").setPower(0) 

brick.motor("M3").setPower(0) 

script.wait(200) 

down() 

script.wait(700) 

open() 

script.wait(200) 

up() 

 

brick.stop() 

 

Эппингер Андрей 

 

import sys 



import time 

import random 

import math 

 

kp_enc = 0.3 

kd_enc = 0.1 

s='' 

Y=[] 

X=[] 

wind='' 

EAST='' 

WEST='' 

SOUTHEAST='' 

SOUTHWEST=13 

def extra_stop(is_forward=True): 

  if is_forward: 

    brick.motor("M4").setPower(-50) 

    brick.motor("M3").setPower(-50) 

  else: 

    brick.motor("M4").setPower(50) 

    brick.motor("M3").setPower(50) 

  script.wait(30) 

   

  brick.motor("M4").setPower(0) 

  brick.motor("M3").setPower(0) 

def turn_left_enc(): 

  start_enc = brick.encoder("E3").read() 

  while brick.encoder("E3").read() < start_enc + 220: 

    brick.motor("M4").setPower(-50) 

    brick.motor("M3").setPower(50) 

    script.wait(5) 

 



  brick.motor("M4").setPower(30) 

  brick.motor("M3").setPower(-30) 

  script.wait(10) 

  brick.motor("M4").setPower(0) 

  brick.motor("M3").setPower(0) 

   

   

def turn_right_enc(): 

  start_enc = brick.encoder("E4").read() 

  while brick.encoder("E4").read() < start_enc + 340: 

    brick.motor("M4").setPower(50) 

    brick.motor("M3").setPower(-50) 

    script.wait(5) 

 

  brick.motor("M4").setPower(-30) 

  brick.motor("M3").setPower(30) 

  script.wait(10) 

  brick.motor("M4").setPower(0) 

  brick.motor("M3").setPower(0) 

 

def linedp(): 

  c=0 

  while c<1: 

      if brick.sensor("A3").read()>10: 

        c+=1 

      else: 

        c=0 

      error=brick.sensor("A5").read()-brick.sensor("A6").read() 

      U=error*0.4 

      brick.motor("M3").setPower((35-U)) 

      brick.motor("M4").setPower((35+U)) 

      script.wait(1) 



       

def linedps(): 

  c=0 

  while c<1: 

      if brick.sensor("A3").read()>10: 

        c+=1 

      else: 

        c=0 

      error=brick.sensor("A5").read()-brick.sensor("A6").read() 

      U=error*0.15 

      brick.motor("M3").setPower((35-U)) 

      brick.motor("M4").setPower((35+U)) 

      script.wait(1) 

def linedpso(): 

  c=0 

  f=0 

  while c<1: 

      if brick.sensor("A3").read()>10: 

        c+=1 

      else: 

        c=0 

      if brick.sensor("D1").read()<55: 

        f=1 

      error=brick.sensor("A5").read()-brick.sensor("A6").read() 

      U=error*0.1 

      brick.motor("M3").setPower((35-U)) 

      brick.motor("M4").setPower((35+U)) 

      script.wait(1)  

  return f 

         

def linedpst(time): 

  time=time//100 



  c=0 

  while c<time: 

      error=brick.sensor("A5").read()-brick.sensor("A6").read() 

      U=error*0.15 

      brick.motor("M3").setPower((35-U)) 

      brick.motor("M4").setPower((35+U)) 

      script.wait(1) 

      c=c+1 

      print(c) 

def lefttp(): 

  brick.motor("M3").setPower(50) 

  brick.motor("M4").setPower(50) 

  script.wait(650) 

  brick.motor("M3").setPower(50) 

  brick.motor("M4").setPower(-50) 

  script.wait(300) 

  stop() 

  while brick.sensor("A5").read() < 15: 

    brick.motor("M3").setPower(18) 

    brick.motor("M4").setPower(-18) 

    script.wait(10) 

  stop() 

     

def lefttps(): 

  brick.motor("M3").setPower(50) 

  brick.motor("M4").setPower(50) 

  script.wait(950) 

  brick.motor("M3").setPower(50) 

  brick.motor("M4").setPower(-50) 

  script.wait(200) 

  while brick.sensor("A5").read() < 15: 

    brick.motor("M3").setPower(30) 



    brick.motor("M4").setPower(-30) 

    script.wait(10) 

     

def lefttpsm(): 

  brick.motor("M3").setPower(50) 

  brick.motor("M4").setPower(50) 

  script.wait(1000) 

  brick.motor("M3").setPower(50) 

  brick.motor("M4").setPower(-50) 

  script.wait(50) 

  while brick.sensor("A5").read() < 15: 

    brick.motor("M3").setPower(30) 

    brick.motor("M4").setPower(-30) 

    script.wait(10) 

     

def righttps(): 

  brick.motor("M3").setPower(50) 

  brick.motor("M4").setPower(50) 

  script.wait(950) 

  brick.motor("M3").setPower(-50) 

  brick.motor("M4").setPower(50) 

  script.wait(500) 

  while brick.sensor("A6").read() < 15: 

    brick.motor("M3").setPower(-30) 

    brick.motor("M4").setPower(30) 

    script.wait(10)    

 

def righttp(): 

  brick.motor("M3").setPower(50) 

  brick.motor("M4").setPower(50) 

  script.wait(500) 

  brick.motor("M3").setPower(-50) 



  brick.motor("M4").setPower(50) 

  script.wait(700) 

  while brick.sensor("A6").read() < 15: 

    brick.motor("M3").setPower(-20) 

    brick.motor("M4").setPower(20) 

    script.wait(10) 

def ridedl(rastmm): 

  E3_enc = brick.encoder("E3")  # Правое 

  E4_enc = brick.encoder("E4")  # Левое 

  E3_enc.reset() 

  E4_enc.reset() 

  EL=0 

  ER=0 

  rastte=int(360/(2*math.pi*35)*rastmm) 

  print(rastte) 

  while abs(EL)<=rastte or abs(ER)<=rastte: 

    EL=E4_enc.read() 

    ER=E3_enc.read() 

    print(EL,ER) 

    error=EL-ER 

    U=error*0.01 

    brick.motor("M3").setPower(40-U) 

    brick.motor("M4").setPower(40+U) 

    script.wait(5) 

  brick.motor("M3").setPower(-50) 

  brick.motor("M4").setPower(-50) 

  script.wait(80) 

  brick.motor("M3").setPower(0) 

  brick.motor("M4").setPower(0) 

def forward_enc(speed, enc): 

  global kp_enc, kd_enc 

  brick.encoder("E3").reset() 



  brick.encoder("E4").reset() 

  left_enc = brick.encoder("E4").read() 

  right_enc = brick.encoder("E3").read() 

  start_enc = right_enc 

  last_error = 0 

   

  while right_enc <= enc + start_enc: 

    left_enc = abs(brick.encoder("E4").read()) 

    right_enc = abs(brick.encoder("E3").read()) 

    error = left_enc - right_enc 

     

    p = error 

    d = error - last_error 

     

    u = p * kp_enc + d * kd_enc 

    brick.motor("M4").setPower(speed-u) 

    brick.motor("M3").setPower(speed+u) 

    last_error = error 

    script.wait(1) 

     

  print(start_enc + enc, left_enc) 

 

  extra_stop() 

 

def backward_enc(speed, enc): 

  global kp_enc, kd_enc 

  brick.encoder("E3").reset() 

  brick.encoder("E4").reset() 

  left_enc = brick.encoder("E4").read() 

  right_enc = brick.encoder("E3").read() 

  start_enc = right_enc 

  last_error = 0 



   

  while right_enc <= enc + start_enc: 

    left_enc = abs(brick.encoder("E4").read()) 

    right_enc = abs(brick.encoder("E3").read()) 

    error = left_enc - right_enc 

     

    p = error 

    d = error - last_error 

     

    u = p * kp_enc + d * kd_enc 

    brick.motor("M4").setPower(-speed+u) 

    brick.motor("M3").setPower(-speed-u) 

    last_error = error 

    script.wait(1) 

     

  print(start_enc + enc, left_enc) 

 

  extra_stop()   

   

 

 

 

def servoup(): 

  brick.motor('S1').setPower(-70) 

  brick.motor('S2').setPower(-80) 

  script.wait(500) 

def servodown(): 

  brick.motor('S1').setPower(70) 

  script.wait(500) 

  brick.motor('S2').setPower(-90) 

  script.wait(500) 

def servozv(): 



  brick.motor('S2').setPower(20) 

  script.wait(500) 

 

def forward(speed,time): 

  brick.motor("M3").setPower(speed) 

  brick.motor("M4").setPower(speed) 

  script.wait(time) 

def backward(speed,time): 

  brick.motor("M3").setPower(-speed) 

  brick.motor("M4").setPower(-speed) 

  script.wait(time) 

   

def stop(): 

  brick.motor("M3").setPower(0) 

  brick.motor("M4").setPower(0) 

  script.wait(1000) 

   

def clear_display(): 

  script.wait(100) 

  brick.display().clear() 

  brick.display().redraw() 

def display(): 

  EAST=random.randint(0,33) 

  SOUTHEAST=random.randint(0,33) 

  stop() 

  brick.display().addLabel('EAST:'+str(EAST), 20, 20, 20) 

  brick.display().addLabel('WEST:'+str(WEST), 20, 40, 20) 

  brick.display().addLabel('SOUTHEAST:'+str(SOUTHEAST), 20, 60, 20) 

  brick.display().addLabel('SOUTHWEST:'+str(SOUTHWEST), 20, 80, 20) 

  brick.display().addLabel('WIND:'+wind, 20, 100, 20) 

  brick.display().redraw() 

  script.wait(10000) 



   

   

servoup() 

display() 

servodown() 

forward_enc(40,550) 

nynw=linedpso() 

if nynw==1: 

  wind='N' 

else: 

  wind='S' 

display() 

forward_enc(40,300) 

linedps() 

forward_enc(40,300) 

linedps() 

servozv() 

backward(40,2000) 

brick.motor("M3").setPower(50) 

brick.motor("M4").setPower(-50) 

script.wait(900) 

stop() 

forward_enc(60,1200) 

servoup() 

backward_enc(60,1100) 

brick.motor("M3").setPower(-50) 

brick.motor("M4").setPower(50) 

script.wait(400) 

stop() 

peremennaya=0 

while peremennaya<60: 

  peremennaya=brick.sensor("A6").read() 



  brick.motor("M3").setPower(-25) 

  brick.motor("M4").setPower(25) 

  script.wait(1) 

stop() 

linedps() 

forward_enc(40,300) 

linedps() 

lefttp() 

s='' 

for i in range(5): 

  nyns=str(linedpso()) 

  s+=nyns 

  forward_enc(40,300) 

if wind=='S': 

  s=s[::-1] 

#s='00010' 

WEST=str(int(s,2)) 

display() 

backward_enc(40,200) 

lefttp() 

linedps() 

servodown() 

forward_enc(40,1400) 

 

linedps() 

servozv() 

backward_enc(40,150) 

lefttp() 

linedps() 

forward_enc(40,600) 

brick.motor("M3").setPower(50) 

brick.motor("M4").setPower(-50) 



script.wait(190) 

stop() 

servoup() 

backward_enc(40,600) 

brick.motor("M3").setPower(-50) 

brick.motor("M4").setPower(50) 

script.wait(1000) 

forward_enc(40,1000) 

stop() 

display() 

 

 

 

     

     

brick.stop() 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 

 



 

 

 

 


