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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.vI5310_init(i2c_id=0,addr = 0x29,timing_budget_us=100000,vcsel_pre =
18,vcsel_final=14) #rasstoyanie

statrast2 , d = arm.vI5310_read()

statrgbl ,okrgb = arm.rgb_init(i2c_id= 1,addr= 0x29)#rgb
arm.led_write("1",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

statrastl,okrast = arm.vI5310_init(i2c_id=0,addr = 0x29,timing_budget_us=100000,vcsel_pre =
18,vcsel_final=14) #rasstoyanie

statrast2 , d = arm.vI5310_read()

statrgbl1 ,okrgb = arm.rgb_init(i2c_id= 1,addr= 0x29)#rgb
arm.led_write("1",255,255,255,100)

print(f" roboarm on {port}")

def f(a,b,g,x,y,2):

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)
£(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)



statrastl,okrast = arm.vI5310_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.vI5310_read()

print(d)

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

statrast3, d2 = arm.vI5310_read()

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

print(s)

arm.led_write(s,0,235,0,100)#3eneHbli
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

foriin 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, ¥, 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_1*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:

|_c = list(frame[cx][cy])
except:

l_Lc=[0,0,0]

print("Hodunr")
mx_c = max(l_c)
print(l_c)
mx_i =1_c.index(mx_c)
b =1_c[0]
g=I_c[1]
r=1_c[2]
ifmx_i==0:#b

b =255

g=0

r=0
elifmx_i==1:#g

b=0

if len(aprok) == 3:
glav= ("polygon", [(0, 7), (7, 7), (3, 0)], r, g b, 10)
print("TpuyronbHUMUMUNKK")
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("Po6666")

else:
glav = ("rect", (0,0, 4, 2), r, g, b, 10)
print("MNPamoyyyronHuk")

else:
glav = ("circle", (3, 3, 2), 1, g, b, 10)

print("OKpy»HocTb")

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

break

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

return glav

foriinrange(3):
print("MTFTFTCTCTTTTITICICIrrr=---")
gnt = int(input())
if gnt == 1:
print("Ha"
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("XMmmmm",port)

st,ok = arm.vI5310_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)

x0d(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:
x0d(0,0,-25,50)
else:

x0d(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)

x0d(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:
x0d(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=(]
foriin range (10):
_,c=arm.vI5310_read()
d.append(c)
print(f"BoT cTtonbko munnnmetpos {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)

# x0d(0,0,50,50)

# xo0d(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)

# x0d(0,0,50,50)

# xo0d(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)

# foriin range (3):

#  if fers==al[il:

# fers=i+1

H*

elif pes==a[il:

# pes=i+l

# else:

# ladash=i+1
fers = int(input())

pes = int(input())
ladash = int(input())
print(fers,pes,ladash)
time.sleep(2)

if fers!=3:

x0d(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)

statrastl,okrast = arm.vI5310_init(i2c_id=0,addr = 0x29,timing_budget_us=100000,vcsel_pre =
18,vcsel_final=14) #rasstoyanie

_,d=arm.vI53I0_read()

print(d)
#1 - maneHbKumn
# 2 = 6onbLoin

# 3 -cambivt 6oabLION

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

AHapeeB AnekcaHap
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 # makcMManbHOe OTKpbITUE
self. GRAB_CLOSE =90 # maKcMmanbHoe 3aKpbiTue

self.GRAB_GRIP_FORCE = 30 # gononHuTenbHoe ycuaune npu 3axeaTte rpysa

self.L =19 # paccTtosHMe mexay Konecamu

self.Diam = 7.1 # anameTp Koneca

self.BaseSpeed = 70

self.BaseTurnSpeed = 80 # 6a30Bas CKOPOCTb NOBOPOTA

self.pi = math.pi



self.LB =0 # 4yepHbI LUBET N1€BOrO AATYNKA
self.LW =100 # 6enbi1 UBET 1IEBOTO AaTYMKa
self.RB =0 # uyepHbIit LBET NPAaBOro AaT4MKa

self.RW = 100 # 6enblin UBET NPaBOro AaT4MKa

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):

OTKpbITb 3axBaT

print("OTKpbITHE 3axBaTa...")
self.grab_servo.setPower(self. GRAB_OPEN)
script.wait(200)

print(f'3axBaT oTKpbIT")

def grab(self, check_load=True):

3aKprTb 3axBaT



print("3akpbiTne 3axearta...")
self.grab_servo.setPower(self. GRAB_CLOSE)
script.wait(200)

print(f'3axsat 3aKpbIT")

def centerlLine(self):

print('UeHTpyemca no amHun!')

while i < 50:
i+=1
|_val = self.get_gray("L")

r_val = self.get_gray("R")

err =r_val -|_val

correction = err * kp

self.LM.setPower(correction)

self.RM.setPower(-correction)

self.LM.brake()
self.RM.brake()

print('UeHTpuposaH')

def up(self):
print("MogHATb 3axBaT")
self.lift_servo.setPower(-90)
script.wait(500)

print("MogHat")



def down(self):
print("OnycTutb 3axBat")
self.lift_servo.setPower(80)
script.wait(500)

print("MogHaT")

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

MpsAMo Ha aHKoAepax
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
kl = 0.055
if speed is None:

speed = self.BaseSpeed

if distance < O:

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 * kl)

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

self.LM.brake()

self.RM.brake()

def turn(self, degrees: float, speed: int = None):
print(f"NosopoT Ha {degrees} rpaaycos...")
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"BbinonHenH!")

def arc(self, radius: float, deg: int, speed: int = None):
print(f'Eaem no okpykHocTh pagmyc {radius}, Ha {deg} rpaaycos')
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
speedLl = 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'Eaem no anHum {dist} cm!’)
target_enc = abs(dist) / (self.pi * self.Diam) * 360
kp=1.5

self.LE.reset()

while self.LE.read() < target_enc:
|_val = self.get_gray("L")

r_val = self.get_gray("R")

err=r_val -|_val

correction = err * kp

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

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

self.LM.brake()
self.RM.brake()

print('Joexann')

def follow_line(self, stopType=1):
print('Eaem no nMHum!')

kp=1.5

while True:
|_val = self.get_gray("L")

r_val = self.get_gray("R")

err=r_val -|_val

correction = err * kp



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

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

if (stopType ==1 and |_val > 30 and r_val > 30):
self.moveEnc(16)

break

self.LM.brake()
self.RM.brake()

print(‘doexanu’)

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.centerLineg()

rb.follow_line()
rb.turn(-90)

rb.centerLineg()

rb.centerLine()
Y = nn

foriin range(3):



rb.follow_line()
rb.follow_dist(12)
if rb.DistSens.read() < 20:
Y = f"1{Y}"
rb.moveEnc(7)
ifi==0:
rb.turn(-75)
elifi==2:
rb.turn(-92)
else:
rb.turn(-75)
rb.moveEnc(-5)
rb.relice()
rb.down()
rb.moveEnc(52)
rb.up()
rb.moveEnc(-47)
ifi ==0:
rb.turn(77)
elifi==2:
rb.turn(95)
else:

rb.turn(76)

rb.centerlLine()
else:
Y = f"O{Y}"
Y = f"{YH{'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.centerLineg()
rb.follow_line()
rb.turn(-60)
rb.centerLineg()

rb.follow_line()

def test(rb):
rb.centerLine()
rb.moveEnc(-20)
rb.centerLineg()
rb.turn(-90)
X = "
rb.PIEnc(78)
foriin range(3):
if brick.sensor("D1").read() <= 20:
rb.down()
rb.turn(90)
rb.turn(-80)
X = f"{x}1"
else:

X = f"{X}o"



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 # makcMmanbHOE OTKpbITUE
self. GRAB_CLOSE =90 # maKcMmanbHoe 3aKpbiThe

self. GRAB_GRIP_FORCE = 30 # gononHuTenbHOe ycuane npu 3axeaTte rpysa

self.L =19 # paccTtosHMe mexay Konecamu
self.Diam = 7.1 # gnameTp Koneca
self.BaseSpeed = 70

self.BaseTurnSpeed = 80 # 6a3oBas CKOPOCTb NOBOPOTA



self.pi = math.pi

self.LB =0 # yepHbIi LBET N1EBOrO AATYMKA
self.LW =100 # 6enbit UBET N1IEBOTO AaTYMKa
self.RB =0 # 4yepHblit LBET NPABOro AAaTYMKA

self.RW = 100 # 6enblit uBeT NPaBOro AaT4YMKa

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('LleHTpyemca no amHum!')



kp=1
i=0
while i < 50:
i+=1
I_val = self.get_gray("L")

r_val = self.get_gray("R")

err =r_val - |_val

correction = err * kp

self.LM.setPower(correction)

self.RM.setPower(-correction)

self.LM.brake()
self.RM.brake()

print('LleHTpupoBaH')

def up(self):
print("MogHATL 3axBaT")
self.lift_servo.setPower(-90)
script.wait(500)

print("MogHat")

def down(self):
print("OnycTutb 3axeat")
self.lift_servo.setPower(80)
script.wait(500)

print("MogHaT")

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



Mpamo Ha sHKoaepax
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
kl =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 * kl)

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:
|_val = self.get_gray("L")

r_val = self.get_gray("R")



err=r_val-|_val

correction = err * kp

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

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

self.LM.brake()
self.RM.brake()

print('Joexann')

def follow_line(self, stopType=1):

kp=1.5

while True:
|_val = self.get_gray("L")

r_val = self.get_gray("R")

err=r_val-1|_val

correction = err * kp

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

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

if (stopType and |_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 BTol(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.centerLineg()
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.centerLineg()

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.centerLineg()

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
elifitg[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)

foriin range(16):
rb.Text("EAST:" + str(i), 0, 52, 25)
script.wait(5000)

foriin 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()

benos PomaH
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(elL, 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 | > BLACK_TH || r > BLACK_TH;

function isCross(l, r) {

return | > BLACK_TH && r > BLACK_TH;

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;

vardir=deg>=07?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 | = 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 - 1), -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 | = line[0];

var r = line[1];

var turn;

if (seesLine(l, r)) {
turn = clamp(K_LINE * (r - 1), -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 | = line[0];

var r = line[1];

if (I > BLACK_TH || r > BLACK_TH) {
lineStable +=1;
} else {

lineStable = 0;

if (lineStable >= WALL_LINE_STABLE) {

break;



script.wait(DT);

}
stopMotors(true);
}
] ~rreremmmmeeneees
// END FUNC
] ~ereeenemmeeneees

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) {

wallTolLine(power);

function wheelLine() {

forward(150);

var main = function () {

__interpretation_started_timestamp__ = Date.now();

brick.display().clear();
brick.display().addLabel("TecT akpaHa", 20, 0)
brick.display().redraw();

stopMotors(true);

script.wait(200);

/*turn90(-1); // Neso

turn90(1); // Npaso*/

/*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[l]=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) {
al2]=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 | > BLACK_TH || r > BLACK_TH;

function isCross(l, r) {

return | > BLACK_TH && r > BLACK_TH;

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;

vardir=deg>=07?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 | = 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 - 1), -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 | = line[0];



varr = line[1];

var turn;

if (seesLine(l, r)) {
turn = clamp(K_LINE * (r - 1), -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 wallTolLine(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;

1
if (d2 <= 0) {

d2 = WALL_NO_DATA;
1

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 | = line[0];

varr = line[1];

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

lineStable += 1;

}else {

lineStable = 0;

if (lineStable >= WALL_LINE_STABLE) {

break;

script.wait(DT);

stopMotors(true);



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) {
¢ = K_LINE;
K_LINE = K_BAD_LINE;
lineToCross(power);

K_LINE = ¢;

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) {

wallTolLine(power);

function wheellLine() {

forward(180);

function wheelLineOnLine() {

lineDeg(255);

function start() {

a=1[0,0,0,0,0,0]

for (vari=0;i<5;i++){
lineCross(60);
script.wait(200);
var value = brick.sensor(dist_side).read()
if (value < 50) {

alil=1;



}
script.wait(200);

wheellLineOnLine()

script.wait(200);

turn90(-1);

script.wait(200);

return a;

function scanCode(dir) {
lineDeg(80);
script.wait(200);
forward(60);
var line = readLine();
var | = line[0];

var r = line[1];

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

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

forward(40);
var line = readLine();
var | = line[0];

var r = line[1];

if (1 < 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("OeHb 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 (vari=0; i< 16; i++) {
brick.display().addLabel("EAST " +1, 20, 120, 25)
brick.display().redraw();

script.wait(5000);

return;

main();
Kap»<asuH Erop
import sys
import time
import time as tm
import random

import math




# BA30BbIE YCTPOWCTBA

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

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

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

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

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

# ==== = = =

# KOHCTAHTbI

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

# Hopmanusauua JATYUKOB IMHUN

line_left min=0

line_left_max =100

line_right_ min=0

line_right_max =100

line_center_min =100

line_center_max=0

# Hopmanusauma 3HayeHua aatumka AnHum 8 ananasoH 0..100

def normalize_line(val, vmin, vmax):

if vmax <= vmin:

return O



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

if norm < 0:
norm=0
if norm > 100:

norm =100

# nHeepcma: 100 Ha 6enom

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)

# Anunacbl ANA COBMECTUMOCTU C Y¥Ke HanUCaHHbIMU GYHKLMAMM.
leftLine = senlLeft

rightLine = senRight

# NEPEMEHHbIE PETYJIATOPOB

last_err=0



err_sum=0

last_err w=0

err_sum_w=0

last_ err c=0

# NEPEMEHHbIE KAJIMBPOBKW LIBETA

left_light=0
right_light =0
center_light=0

color_side=1

# MEPEMEHHbBIE OAOMETPUN

x =-0.0475
y=0.0

theta =0.0
last_enc_left=0

last_enc_right=0

# MEPEMEHHbIE JTABUPUHTA




cellX=3
celly =2

cellOrient=0

# OBLLME BCTTIOMOTATE/IbHBIE ®YHKLNNA

# MoNHOCTbIO OCTaHOBUTbL 06a MOTOpA.
def stop():
mLeft(0)

mRight(0)

# CopocuTb 06a aHKOAEpPa Konec.
def reset_encoders():
brick.encoder("E3").reset()

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

# CopoCKTb 3HKOAEP NO NOPTY.
def reset_encoder(port):

brick.encoder(port).reset()

# CopocuTb MUA-cocToAHUE perynatopa ABUMKEHUA N0 NANHUMN.
def reset_reg():

global last_err, err_sum

last_err=0

err_sum=0



# CopocuTb MUA-cocTosiHNE perynatopa ABUKEHUSA BAOb CTEHbI.
def reset_wall_reg():

global last_err_w, err_sum_w

last_ err w=0

err_sum_w=20

# COpocUTb COCTOAHME perynaTopa ABUMKEHMUA NO rpaHuLLE LBETOB.
def reset_color_reg():
global last_err_c

last_err c=0

# MNoaroToBMTb MOTOPbI K ABUXKEHMUIO.
def prepare_motors():

stop()

script.wait(30)

# ecTKkasa OCTaHOBKA KOPOTKMUM peBepCcoM.

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

mlLeft(left_brake)
mRight(right_brake)
script.wait(brake_time)

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

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

# OCTaHOBUTb MOTOPbI BbIOPAHHbIM COCOOOM:
# 0 - He BbIK/OYaATD,
# 1 - KeCTKaA OCTAaHOBKA C peBEpPCOM,
# 2 - 0bblYHaA OCTAHOBKA,
# 3 - powerOff 6e3 pesepca.
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()

# CunTaTb CPegHUIM SHKOLEP W OTAE/NbHO MYThb KaXKA0ro Koseca oT cTapTa.
def get_enc_data(start_left, start_right):

enc_| = enclLeft() - start_left



enc_r = encRight() - start_right
cur_enc = (abs(enc_l) + abs(enc_r)) / 2

return cur_enc, enc_|, enc_r

# MpoexaTb NPAMO 334aHHOE KOJIMYECTBO IHKOAEPOB 6e3 KoppeKL UK.
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)

# MpoexaTb NPAMO 3a4aHHYI0 ANCTAHLMI0 B METPax 6e3 KoppeKLuuu.
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 = enclLeft() - 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)

# ———— - - ————

# ABUKEHWE BE3 TMHWW NO SHKOJEPAM

# ———— - - ————

# ExaTb No aHKoAepam Ayrou.
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=1ifvb>0else-1
if abs(vc) > 15:

kc_r=1ifvc>0else -1

while start_distance > O:
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 1= 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 1= 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)

# ExaTb npAamo no aHKoZepam.



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 > O:
cur_enc, enc_|, 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_|-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)

# MpoexaTb NPAMO 334aHHOE PacCTOSHUE B CAHTUMETPaAX.
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)

# NoBepHYTb pobOTa Ha 3aZaHHbIN yron.
# mode:

#"2w" - oByms Konecamm,

#"1w_|" - TONbKO NEBbIM KONECOM,

#"1w_r" - TONbKO NpaBbiM KOJIECOM.



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_I":
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)

# MpoexaTb Ayry 3afaHHOM A/MHbI U paauyca.

# dist - gnvHa ayrm B meTpax

# radius - paguyc ayru B meTpax

# NoNoXKuTENbHbIN radius -> NOBOPOT Hanpaso

# oTpuuaTtenbHbIit radius -> NOBOPOT HaNeBO

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 * ratio

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

# OBUXKEHWE MO IMHUN

# NA-perynatop gna ABUNKEHWA MO IMHUM NO ABYM AaTYMKAM.
def pdReg(speed=LINE_SPEED, kP=0.5, kl=0.0, kD=0.6):

global last_err, err_sum



err = senlLeft() - senRight()
err_sum += err

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

if(lupr>30):
upr =30
if upr<(-30):

upr =-30

mLeft(speed + upr)

mRight(speed - upr)

last_err =err

# MpoexaTb N0 IMHUU 3a,aHHOE YUCNI0 SIHKOEPOB.
def line_enc(encs, speed=LINE_SPEED, kP=0.5, kl=0.0, kD=0.6):
start_enc = encRight()
while abs(encRight() - start_enc) < abs(encs):
pdReg(speed, kP, kI, kD)
script.wait(10)

stop()

# MpoexaTb N0 IMHUU 334aHHYIO ANCTAHLMIO B METPAX.

def line_dist(dist, speed=LINE_SPEED, kP=1.0, ki=0.0, kD=0.0):
start_left = enclLeft()
start_right = encRight()

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



while True:
path_left = enclLeft() - 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()

# NloBepHyTb pob0Ta, NOKa NpaBblii AATYMK CHOBA HE YBUAWUT IUHUIO.
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()

# ExaTb NO IMHMK 00 NepeKpecTKa.
def line_to_cross(speed=LINE_SPEED, kP=0.5, kl=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()



# NpoexaTb 3a,aHHOE YUC/I0 NEPEKPECTKOB MO JIMHUMN.
def line_cross(n_cross=1, speed=LINE_SPEED, kP=0.5, ki=0.0, kD=0.6):
foriin range(n_cross):
line_to_cross(speed, kP, ki, kD)
line_dist(CROSS_SHIFT, speed, kP, ki, kD)

ifi+1<n_cross:

rotate_to_line()

stop()

# ExaTb NO AMHMK A0 ee KoHLA.
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()

# OBUXKEHWE BAOJb CTEHbI

# MA-perynatop Ana ABUNKEHWUA BAO/b CTEHbI N0 NepeaHeMy AaNbHOMEPY.
def pdWall(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kl=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 * kl + (err - last_err_w) * kD

mLeft(speed + upr)

mRight(speed - upr)

last_err_w =err

# ExaTb BAO/b CTEHbI 40 NOABMEHUA INHUM NOL, UEeHTPpa/IbHbIM JaTYUKOM.

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()

# ExaTb N0 IMHUN A0 OBHAPYXKEHUA CTEHbI.
def line_wall(speed=LINE_SPEED, kP=0.9, kl=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()



# ExaTb BAONb CTEHbI 40 33a4aHHOMO KOAMYeCTBa NepeKpecTKoB.

def wall_to_cross(n_cross=1, speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kl=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()

# ABUAKEHUE NO NrPAHUNLE LUBETOB

# YcpeiHEHHO U3MepPUTb APKOCTU JATYMKOB A/1A KaIMBPOBKK nepes, CTapToMm.
def calibrate_color(n=20, delay=10):

global left_light, right_light, center_light

sum_left=0

sum_right=0



sum_center=0

foriin 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

# OnpegenunTb, C KaKoi CTOPOHbI OT rPaHULLbI HAXOAMTCA HYXKHbI LBET.
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

# Perynatop ABUMKEHUA MO rpaHuMLEe ABYX LiBETOB.
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

mlLeft(speed - upr)

mRight(speed + upr)

last_err_ c=err

# MpoexaTb No rpaHu1Le LBETOB 33laHHOE YNC/I0 SHKOAEPOB.
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()

# MpoexaTb No rpaHu1Le LBETOB 33aHHYI AUCTaHLMIO B MeTpPax.
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 = enclLeft() - 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()

# BeckoHeYHo exaTb MO rpaHuLe LBETOoB.
def color_forever(speed=COLOR_SPEED, kP=0.9, kD=0.0):
while True:
pdColor(speed, kP, kD)

script.wait(10)

# Ff'oTOBOE peLleHne 3a4a4M ABUKEHNA MO rPaHMULE LBETOB.
def solve_color_task():

calibrate_color()

change_color_side()

reset_color_reg()

color_forever()

# OOOMETPMA

# COpoCHTb KOOPAMHATbI M MPUBA3ATL OLOMETPUIO K TEKYLLMM IHKOAEPAM.
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 = enclLeft()

last_enc_right = encRight()

# O6HOBMUTD X, Y, theta no TeKyLWMM 3HaYUEHNAM SHKOAEPOB.
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

# BepHyTb TEKYLLMIN pagunyc OT CTapTOBOM TOYKM.
def odo_radius():

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

# ExaTb Mo rpaHuLe uBeToB U 0AHOBPEMEHHO OOHOBAATL OA0METPUIO.
def pdColorOdo(speed=COLOR_SPEED, kP=0.9, kD=0.0):
pdColor(speed, kP, kD)

update_odometry()

# MpoexaTb NO rpaHMLE LUBETOB C KOHTPOIEM NPOMAEHHOrO MYTN NO KOOPANHATAM.
def color_odo_dist(dist, speed=COLOR_SPEED, kP=0.9, kD=0.0):
start_x =x

start_y=y
while math.sqgrt((x - start_x) ** 2 + (y - start_y) ** 2) < dist:
pdColorOdo(speed, kP, kD)

script.wait(10)

stop()

# ExaTb NO rpaHuLe UBETOB, NOKa pagnyC He AOCTUTHET HYXKHOro 3HayYeHuA.

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()

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

# NABUPUHT

# ==== = = ====

# MNpoBepuTb HannumMe npoxoga cnpasa no NK-aatyumnky.
def wall_right():

return rightIK() > 70

# MpoBepuTb HaAKuKMe Npoxoaa cnepeau.
# Ecnv otaenbHoro ppoHTanbHoro MK HeT, ucnonbsyem nepegHuii gansHomep.
def wall_front():

return distF() > MAZE_FRONT_THRESHOLD

# NoBepHyTb B N1abnpunHTE Hanpaso.
def maze_turn_right():

mRight(-40)

mLeft(40)

script.wait(700)



stop()

# MNoBepHyTb B NabUpunHTe Haneso.
def maze_turn_left():

mRight(40)

mlLeft(-40)

script.wait(700)

stop()

# OB6HOBUTbL KOOPAMHATLI KNETKU NOC/IE NPOe3aa B COCEAHION KNETKY.
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

# [loexaTb N0 IMHUM A0 CeayroLwei KNeTKU NabupuHTa.
def maze_go_to_next_cell():

while leftLine() + rightLine() < 60:

pdReg()

script.wait(10)

line_dist(0.145)



# PeweHue 3aga4m NabupmrHTa No NpaBuay NPaBoOM PYKU.

update_cell()

#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()

# ==== =
# KAMEPA

# B/IOK OCTABJIEH BE3 UI3MEHEHWUI

H# ==== =

aruco_3x3_dict = {

1:10,0,0,0,0,0,0,0,1],
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],
7:10,0,0,0,0,0,1,1,1],

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



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:

: [OI 0' 0' OI ol 11 OI 1I 1]'

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

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

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

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

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

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

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

[OI 0' 0' 1' 1' OI 1' 1l 1]’



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

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

: [OI OI 1' 1' OI 1' 1’ 1’ O]I



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

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

: [OI 1' 1' 0' 1' OI 1' 1' 1]'



221:[0,1,1,0,1,1,1,0,1],
222:00,1,1,0,1,1,1,1,0],
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],
237:00,1,1,1,0,1,1,0, 1],
239:[0,1,1,1,0,1,1,1,1],
245:00,1,1,1,1,0,1,0, 1],
247:10,1,1,1,1,0,1, 1, 1],
253:[0,1,1,1,1,1,1,0,1],
255:[0,1,1,1,1,1,1,1,1],
327:11,0,1,0,0,0,1,1,1],
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],
367:11,0,1,1,0,1,1,1,1],
383:[1,0,1,1,1,1,1,1,1]

}

# pna nonHoro 160 120

size_x=105-55

size_y=156-5

def grayScale(sPic):

bufPic =[]
#script.removeFile("output.txt")
foriin 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):
#MpaHUUbl ana nsobparkeHuna Ha 90cm: x(42, 74) y(70, 102)
MpaHuubl aAna n3obpaxernuns 60 cm: x(50, 81) y(50, 101)
MpaHuubl ana nsobpaxernns 30 cm: x(20, 101) y(50, 131)
CunTbiBaem AaHHble U3 dpaina popmara:
1) Homep TecTa (int)
2) width height (int int)
3) height cTpok no width uncen 0-255
BosBpalaem 2D-maccuB apKocTel (rpagaumii ceporo) pasmepom [height][width].
tokens=filename
# tokens Tenepb cnMcoK Bcex umcen daiina (cTpokm paszbutbl no npobenam).
total_width=160
total_height=120
# NepBoe uncno — Homep Tecta (Hanpumep, 1):

index=0

# Co3paém maTtpuuy Noa MTOroBble NMKCeNu B rpajaLmnax ceporo

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

# CunTbiBaeM BCe NUKcenu, npumeHaem dopmyny nepesosa B grayscale

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



# s ynobcTBa M CKOPOCTU OKPYIAMM B int cpasy
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)

# 3aKOMeHTUTb ecan Haao ¢ya nso

return true_image

def gaussian_blur_3x3(image):
MpumeHsem MayccoBo pasmbiTie 3x3 K usobpaxkeHuto (2D-maTtpuua).

Mcnonb3yem KnaccnyecKyto MacKy:



[121]
[242]
[121]
Jenvm Ha 16.
[nA ynpoleHna: NMKcenun Ha rpaHnuax NnpocTo konupyem 6e3 pasmbiTua
(MM MoXKHO aKKypaTHO 06pabaTtbiBaTh Kpas).
Bo3Bpalaem HOBYIO 2D-MaTpULLy TaKUX XKe pa3smepos.
height = len(image)

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

# [ayccosa mackKa 3x3
kernel = [

[1,2,1],

[2,4,2],

[1,2,1]
]

kernel_sum =16

foriin range(size_x):
for j in range(size_y):
imagelil[j] = Oxffffff if imageli][j] > 100 else O

return image

def clear(bw_image):

global size_x, size_y

while True:

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



for k in range(size_y):
bw_imageli][k] =1
else:
break
i+=1
i =size_x-1
i=0
while True:

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

for k in range(size_y):

bw_imageli][k] =1

else:
break
i-=1
i=0
j=0
print("=")

return bw_image

def to_black_and_white(image, threshold=125):

BuHapusauma nsobparkeHua (2D-matpuua) c noporom threshold.

3HauyeHus < threshold -> 0 (4€pHbIit), MHaue -> 1 (6enbiit).

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):
Mwem yron pamku, BUAMMbIV NPU ABUXKEHUM No anaroHansam ms (0,0).
bw_image: 2D-maccuB, rae 0 = YépHbIN, 255 = 6enbli.
BosBspaluaeT (row, col).
height = len(bw_image)

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

# MaKkcrmanbHOe BO3MOXKHOe 3HaueHue "cymmsbl nHaekcos" = (height-1) + (width-1)

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

# Mepebupaem "cnon" (d =i +j)
for din range(max_d + 1):
# Ons Kaxgoro d nepebupaemior 0 go d
foriinrange(d +1):
j=d-i
# MposepaeMm, He BbILLAW SN 33 FPaHULLbI
if i < height and j < width:
if bw_imageli][j] == 0:
return (j, i) # (x, y)

# ECNM HMYEro He HalAW (YTO MaNIoBEPOATHO NPU YCOBMM, YTO Yo CYLLECTBYET),



# BepHEM None nnm 6pocmm UCKNoYeHUe

return None

def find_top_right_corner(bw_image):

Miem yron pamku, asurasacb no amaroHanam ms (0, width-1) sray6b.
height = len(bw_image)

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

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

for din range(max_d + 1):
foriinrange(d + 1):
# BmecTo j=d - i, Tenepb HYXHO OTHMMATb OT NPaBOro Kpas
j=(width-1)-(d-i)
if i < height and 0 <= < width:
if bw_imageli][j] == 0:
return (j, i) # (x, y)

return None

def find_bottom_left_corner(bw_image):

Mwem yron pamku, asurasacb no gnaroHanam ms (height-1, 0).

height = len(bw_image)

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

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

for din range(max_d + 1):

foriinrange(d + 1):



# i naér ot 0 BBEPX, HO Ham HyKeH row = (height-1) - i (cHu3y BBepX)
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):

Miwem yron pamku, asurascb no gmaroHanam ms (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 din range(max_d + 1):
foriinrange(d +1):
row = (height- 1) - i
col = (width-1) - (d -1i)
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):
mnmn
Haxoavm Bce 4 yrna pamku, UCNOb3ya AMaroHaibHble MPOXoabl
M3 KaXK[,0ro yria nsobpaxkeHus.

BosBpaluaet cnucok [(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: CNUCoK U3 4 Touek (x, y) B nopsaake:
0) BepxHuit nesblli (TL)
1) BepxHuii npasbit (TR)
2) HUXKHUI neBbin (BL)
3) HUKHWI npaBbil (BR)
Bo3Bpalllaem CNnCcokK n3 25 Touek (X, y) — LEeHTPOoB AYeekK.
# Pacnakyem yribl ansa yao6cTea uyteHums
(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 =[]
# Mpoxoanm no i=0..4 (cTpoku), j=0..4 (cTonbupbi)
foriin range(5):
for jin range(5):
#rnuc—ponaor0po1l
r=(i+0.5)/5.0

c=(j+0.5)/5.0

# InHeiHan nHTepnonsauma nNo BepxHen rpaHuue: top = TL*(1-c) + TR*c



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

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

# JInHeMHan NHTepnoNsaLMA No HUKHEN rpaHuue: bottom = BL*(1-c) + BR*c
bot_x = xbl*(1 - c) + xbr*c

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

# Tenepb MHTEPNONALMA NO BEPTUKaNN mexay top n 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):
M3 5x5 ueHTpoB 6epém BHYTpeHHMe 3x3.

Bo3sBpallaem matpuuy (CMUCOK U3 3 cnncKoB, no 3 anemeHTa) ¢ butamm 0 unm 1.

image[row][col] — apkocTb (0..255).
centers_5x5[k] = (x, y) (y4Tute, uto X=col, y=row).
mat_3x3 =[]
foriinrange(1, 4): #cTtpoku 1..3
row_bits =[]
forjin range(1, 4): # cron6bubi 1..3
(x, y) = centers_5x5[i*5 + j]
# bepem KoopAnHaTbI
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):
MoBopaumBaeT matpuuy mat (3x3) Ha 90 rpaZycoB Mo YacoBOW CTPENKe.
BosBspaltaeT HOBYIO 3x3 maTpuuy.
n=3
rotated = [[0]*n for _in range(n)]
for rin range(n):
for cin range(n):
rotated[r][c] = mat[n-1-c][r]

return rotated

def flatten_3x3(mat):

MpeBpalaem 3x3 MaTpuULy B CMUCOK U3 9 31eMeHTOB (MOCTPOYHO).
# mat]r][c], r=0..2, c=0..2
arr=1]
for r in range(3):
for cin range(3):
arr.append(mat(r][c])

return arr

def decode_aruco_3x3(mat_3x3, aruco_dict):
Mposepsem 4 nosopoTa (0,90,180,270).
mat_3x3: matpuua 3x3 ¢ 6utamm 0/1.

aruco_dict: cnosapsb {key_id: [9 buT], ...}.



BosBpaluaem key _id, ecnv Hawnm cosnageHune, nHade None.
#0° (6e3 noBopoTa)
mat0 = mat_3x3

arr0 = flatten_3x3(mat0)

#90°
mat90 = rotate_3x3_90(mat0)

arr90 = flatten_3x3(mat90)

#180°
mat180 = rotate_3x3_90(mat90)

arrl80 = flatten_3x3(mat180)

#270°
mat270 = rotate_3x3_90(mat180)

arr270 = flatten_3x3(mat270)

# Chopmupyem CNMCOK BCEX BAPUAHTOB
candidates = [arr0, arr90, arr180, arr270]

#print(candidates)

# [1nAa Kaxaoro KaHamaaTa nposepsaem, ecTb i B ChoBape
for candidate in candidates:
for key_id, pattern in aruco_dict.items():
if candidate == pattern:

return key_id # Hawnu coBnageHune

# Ecan HMyero He nogowno

return None



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

Pucyem 3x3 matpuuy 6uTt (0 namn 1) Ha 3agaHHOM OCcK ax.
# KoopauHatbl «yrnos» Kaetok: 0..3 no Kaxkaon ocu (4Tobbl 6b1/10 3 KNeTkm)
X=10,1,2,3]

Y=10,1,2,3]

# Nepesoamm mat_3x3 (0/1) & float ansa pcolormesh
color_data=1]
for row in mat_3x3:

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

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

edgecolors='black’, linewidth=1)

# [106aBUM TEKCT B LLEHTP KaXKA0M KNETKK
foriin range(3):
for jin range(3):
val = mat_3x3[il[j]
ax.text(j+0.5, i+0.5, str(val),
ha='center', va='center’,

color="red', fontsize=14)

# UHBepTtupyem ocb Y, 4tobbl i=0 6blna ceBepxy
ax.invert_yaxis()
# KneTku KBagpaTtHble

ax.set_aspect('equal’)

# Y6epém noanmcu Ha ocsax

ax.set_xticks([])



ax.set_yticks([])

ax.set_title(title)

def parse_xy_values(bits_9):

M3 cnncka 9 6uT (bits_9) 6epém:
- nepsble 4 6uTta (MHAeKebl 0..3) -> X1, Y1 (Kaxkabii no 2 6uta)
- cnepyoume 4 6uTa (MHAeKebl 4..7) -> X2, Y2

BosBpauaem (X1, Y1, X2, Y2).

X1 = (bits_9[8] << 1) + bits_9[7] # 6utbl [0..1]

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

X2 = (bits_9[4] << 1) + bits_9[3] # 6uTbl [4..5]

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

return (X1, Y1, X2, Y2)

def camera():
# 1. CuntbiBaem nsobparkeHue us ¢aina 1 nepeBogmm B rpasaLmm ceporo
filename = getPhoto()
img_gray=grayScale(filename)

image = read_image_from_file(img_gray)

# 2. OTobpasnm ncxoaHoe (cepoe) nsobparkeHue ans NPOBEPKU

#show_image(image_gray, title="IcxogHoe nsobparkeHue (grayscale)',value_max=255)

# 3. MpumeHnm layccoso pasmbiTme 3x3
blurred = gaussian_blur_3x3(image)

#show_image(blurred, title="Mocne Mayccosa pasmbiTva 3x3', value_max=255)

# 4. NpumeHum BuHapusauymio ¢ noporom 125

bw_image =to_black_and_white(blurred, threshold=125)



#show_image(bw_image, title="ToroBoe 4épHo-6enoe nsobparkeHue (threshold=125)',
value_max=1)

#5. Nwem yrabl

corners = find_corners_diagonal(bw_image)

# 6. OTOGpakaem pe3ynbTaT NOMCKa YrioB
#show_corners(bw_image, corners,1)

#print (corners)

# 7. Nonyyaem cnncok LLeHTpoB 25 Aveek
centers_5x5 = get_sub_cell_centers(corners)

#print(centers_5x5)

# 8. OTOOpakaem LUEHTPbI AYeeK

#show_cell_centers(bw_image, centers_5x5,1)

# 9. MNonyyaem 3x3 maTpuuy (6uTbI)

mat_3x3 = get 3x3_matrix(bw_image, centers_5x5)
#print(mat_3x3)

#show_image(mat_3x3, title="Matpuua ApTtar 3*3', value_max=1)
#show_mat_3x3_as_grid(mat_3x3)

#show_all_rotations(mat_3x3)

# 10. NMpoBepsaem no cnoBapto
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("HaliaeH Koy B cnosape:", 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
foriin range(len(zone)):
for j in range(len(zoneli])):
pixel = zoneli][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

# TOYKA BXOOA

H# ==== = =

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
foriin 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

# BA30BbIE YCTPOMCTBA

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



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

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

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

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

# KOHCTAHTbI

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



# Hopmanusauua JATYMKOB IMHUN

line_left_min=0

line_left_max =100

line_right_min=0

line_right_max = 100

line_center_min =100

line_center_max=0

# Hopmanusauma sHavyeHuA gaTymka AMHUM B gnanasoH 0..100

def normalize_line(val, vmin, vmax):

if vmax <= vmin:

return O

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

if norm < 0:

norm=0

if norm > 100:

norm =100

# nHuBepcma: 100 Ha 6enom

norm =100 - norm

return norm



def senlLeft():

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)

# Anvacol 4nA COBMECTUMOCTM C yiKe HanncaHHbIMM GyHKUUAMM.
leftLine = senLeft

rightLine = senRight

# NEPEMEHHDbIE PEFYZIATOPOB

last_err=0

err_sum=0

last_err w=0

err_sum_w=0

last_err_ c=0

# NEPEMEHHbIE KAIMBPOBKU LIBETA




left_light=0
right_light =0
center_light=0

color_side=1

# MEPEMEHHbBIE OAOMETPUN

x =-0.0475
y=0.0

theta =0.0
last_enc_left=0

last_enc_right=0

# MEPEMEHHbIE TABUPUHTA

cellX=3
cellY=2

cellOrient=0

# OBLLME BCNTIOMOTATE/IbHbIE ®YHKLINNA

# NMoNHOCTbIO OCTaHOBUTbL 06a MoTopa.

def stop():



mLeft(0)

mRight(0)

# CobpocuTb 06a aHKOAEpa Konec.
def reset_encoders():
brick.encoder("E3").reset()

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

# CopoCKTb 3HKOAEP NO NOpPTY.
def reset_encoder(port):

brick.encoder(port).reset()

# Copocutb NMU-cocTonHMe peryiaTopa ABUMKEHWUA MO JIUHUMN.
def reset_reg():

global last_err, err_sum

last_err=0

err_sum=0

# CopocuTb NMUI-cocToAHUE perynatopa ABUKEHUA BAOb CTEHDI.
def reset_wall_reg():

global last_err_w, err_sum_w

last_err w=0

err_sum_w=0

# COpoCUTb COCTOAHME PerynsTopa 4BUKEHUSA NO rpaHuLLEe LBETOB.
def reset_color_reg():

global last_err_c



last_err c=0

# MoAroToBUTb MOTOPbI K ABUMKEHUIO.
def prepare_motors():

stop()

script.wait(30)

# YecTKkas ocTaHOBKa KOPOTKUM PEBEPCOM.

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

mlLeft(left_brake)
mRight(right_brake)
script.wait(brake_time)

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

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



# OcTaHOBUTb MOTOPLI BbIGPAHHLIM ciocobom:
# 0 - He BbIK/OYaATD,
# 1 - )KeCTKana OCTAHOBKa C peBepcom,
# 2 - 06bblyHaA OCTaHOBKaA,
# 3 - powerOff 6e3 peBepca.
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()

# CunTaTh CpeAHUI SHKOAEP M OTAE/bHO NYTb KaXKA0ro Kojeca oT cTapTa.
def get_enc_data(start_left, start_right):

enc_| = encLeft() - start_left

enc_r = encRight() - start_right

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

return cur_enc, enc_|, enc_r

# NpoexaTb NPAMO 334aHHOE KO/IMYECTBO SHKOAEPOB HE3 KOPPEKLMM.
def forward(v=50, encs=150, stop_type=1):

start_enc = encRight()

mlLeft(v)

mRight(v)

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



script.wait(10)

stop_m(stop_type, v, v)

# MpoexaTb NPAMO 3a@aHHYIO ANCTAHLUMIO B MeTpax 6e3 KoppeKumu.
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 = enclLeft() - 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)

# OBUXKEHWE BE3 JIMHNUW NO SHKOAEPAM

# ExaTb N0 aHKoAEepam AyroMn.
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=1ifvb>0else-1
if abs(vc) > 15:

kc r=1ifvc>0else -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 1= 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_| *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_|, 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 > O:
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 1= 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)

# ExaTb NpAMO N0 3HKOAEpPaM.
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_|, 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 > O:
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)

ifv>0:

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

else:

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

err=enc_|-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)

# MNpoexaTb NPAMO 3a4aHHOE PACCTOAHUE B CAHTMMETpPaX.
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)

# MoBepHyTb pobOTa Ha 3a4aHHbIN Yro.

# mode:

#"2w" - aByms Konecamm,

#"1w_|" - TONbKO NEBLIM KONECOM,

#"1w_r" - TONbKO NpaBbIM KOJIECOM.

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_I":
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)

# MpoexaTb Ayry 3aA4aHHOM AIMHbI U paguyca.
# dist - gnmHa ayrv B meTpax
# radius - pagnyc ayrn B meTpax
# nonoXKnTesnbHbIN radius -> NOBOPOT Hanpaso
# oTpuuaTenbHbIli radius -> NOBOPOT HaneBo
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<O0:

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)

# ABUAKEHUE NO JINHNU

# MA-perynatop gna ABUNKEHMUA NO IMHUK NO ABYM AaTYMKaM.

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

global last_err, err_sum

err = senlLeft() - senRight()
err_sum += err

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

if(upr>30):
upr =30
if upr<(-30):

upr =-30

mLeft(speed + upr)



mRight(speed - upr)

last_err =err

# MNpoexaTb N0 IMHNM 3a4aHHOE YNCNO SHKOLEPOB.
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()

# MNpoexaTb N0 IMHNM 3a[4aHHYIO AUCTAHLUIO B MeTpax.

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()



# [loBepHyTb pob0Ta, NOKA NPaBbIil 4ATYMK CHOBA HE YBUAUT JINHUIO.
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()

# ExaTb N0 IMHUN 0 NEpeEKPeCTKa.
def line_to_cross(speed=LINE_SPEED, kP=0.5, kl=0.0, kD=0.7, cross_threshold=CROSS_THRESHOLD):
while senlLeft() > cross_threshold or senRight() > cross_threshold:
pdReg(speed, kP, ki, kD)
print("left: "+str(senLeft())+" right: "+str(senRight()))
script.wait(5)

stop()

# MNpoexaTb 3a4aHHOE YNCNO NepeKpPecTKoB MO ANHUN.
def line_cross(n_cross=1, speed=LINE_SPEED, kP=0.5, kl=0.0, kD=0.6):
foriin range(n_cross):
line_to_cross(speed, kP, kI, kD)
line_dist(CROSS_SHIFT, speed, kP, kI, kD)

ifi+1<n_cross:

rotate_to_line()

stop()



# ExaTb No AMHUK A0 ee KoHUa.
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()

# ABUAKEHUE BAO/JIb CTEHbI

# NA-perynatop ona ABUXKEHUA BAO/b CTEHbI NO NepeaHemMy ganbHOMEDY.
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 * kl + (err - last_err_w) * kD

mLeft(speed + upr)

mRight(speed - upr)

last_err_ w=-err

# ExaTb BAO/b CTEHbI 40 NOABIEHUA INHUM NOL4, LEeHTPa/ibHbIM 0AaTYUKOM.

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()

# ExaTb N0 IMHMM 0,0 OOHAPYKEHUA CTEHbI.
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()

# ExaTb BAONb CTEHbI 40 33a4aHHOM0 KOAMYeCTBa NepeKpecTKoB.

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()

# ABUAKEHUE NO NrPAHULE LUBETOB

# YcpelHEHHO M3MEpPUTb APKOCTM AaTYMKOB A1 KaAMOPOBKKU Nepes CTapTom.
def calibrate_color(n=20, delay=10):

global left_light, right_light, center_light

sum_left=0
sum_right=0

sum_center=0

foriin 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



# OnpeaenunTb, C KAKOM CTOPOHbI OT FPAHULLbI HAXOAUTCA HYXKHbIN LBET.
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

# Perynatop ABUMNKEHWUA MO rpaHmMLe ABYX LiBETOB.
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

# MNpoexaTb NO rpaHuMue LBETOB 3aaHHOE YNCNO SHKOLEPOB.

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()

# MNpoexaTb N0 rpaHMLe LBETOB 3a4aHHYI0 AUCTAaHLMUIO B MeTpax.
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 = enclLeft() - 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()

# BeCKOHeYHO exaTb Mo rpaHuLLe LBETOB.
def color_forever(speed=COLOR_SPEED, kP=0.9, kD=0.0):
while True:
pdColor(speed, kP, kD)

script.wait(10)



# loTOBOE pelweHne 3a4a4M ABUKEHMA MO rPaHULE LIBETOB.
def solve_color_task():

calibrate_color()

change_color_side()

reset_color_reg()

color_forever()

# OJOMETPUA

# C6pocuTb KOOPAUHATbI M MPUBA3aTb OJOMETPUIO K TEKYLLMM SHKOAEPAM.
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 = enclLeft()

last_enc_right = encRight()

# O6HOBUTL X, Y, theta No TeKyLWMM 3HaYEHUAM SHKOAEPOB.
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

# BepHyTb TEKYLWMIA paamMycC OT CTapTOBOM TOUKM.

def odo_radius():

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



# ExaTb No rpaHuLe LBETOB U 0AHOBPEMEHHO O6HOBAATL OA0METPUIO.
def pdColorOdo(speed=COLOR_SPEED, kP=0.9, kD=0.0):
pdColor(speed, kP, kD)

update_odometry()

# MpoexaTb NO rpaHuLLEe LBETOB C KOHTPO/IEM NPONAEHHOrO NYTU MO KOOPAUHATaM.
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()

# ExaTb No rpaHuLe LBETOB, NOKa Paguyc He LOCTUTHET HY}KHOTO 3HaYeHus.
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()



# NABUPUHT

# MpoBepuTb HannymMe npoxoga cnpasa no NK-gatyumky.
def wall_right():

return rightlK() > 70

# MpoBepuTb Ha/IMuMe NPOXoAa cnepeau.
# Ecnm otaensHoro ppoHTanbHoro UK Het, ncnosibsyem nepegHuin ganbHomep.
def wall_front():

return distF() > MAZE_FRONT_THRESHOLD

# MoBepHyTb B 1abUpUHTE HanpaBgo.
def maze_turn_right():

mRight(-40)

mLeft(40)

script.wait(700)

stop()

# NoBepHyTb B N1abUpuUHTE Haneso.
def maze_turn_left():

mRight(40)

mLeft(-40)

script.wait(700)

stop()

# O6bHOBUTL KOOpPAWNHATbl KNETKK NOCAe Npoe3aa B COCeAHIOK KNETKY.



def update_cell():

global cellX, cellY, cellOrient

if cellOrient == O:
cellX+=1

elif cellOrient == 1:
celly +=1

elif cellOrient == 2:
cellX-=1

elif cellOrient == 3:

celly =1

# [loexaTb N0 IMHWM A0 CeaytoLei KNeTKU NabupuHTa.
def maze_go_to_next_cell():
while leftLine() + rightLine() < 60:

pdReg()

script.wait(10)

line_dist(0.145)

update_cell()

# PeweHune 3a4a4m NabuprHTa No NpaBMay NPaBoM PyKU.
#tdef 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()

#====

# KAMEPA

# BJIOK OCTABJ/IEH BE3 U3MEHEHMUIA

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],
12:10,0,0,0,0,1,1,0,0],
13:0,0,0,0,0,1,1,0, 1],
14:10,0,0,0,0,1,1,1,0],
15:[0,0,0,0,0,1,1,1, 1],
17:10,0,0,0,1,0,0,0, 1],
18:10,0,0,0,1,0,0,1,0],
19:10,0,0,0,1,0,0,1, 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:

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

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

: [OI 0' 1' OI OI 1' 1' 0I 1]’



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

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

: [OI OI 1' 1' 1' 1' 1' 1' O]I



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

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

: [1I OI 1' 0' OI OI 1’ 1’ 1][



335:[1,0,1,0,0,1,1,1,1],
343:11,0,1,0,1,0,1, 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]
}
# ana nonHoro 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):
#MpaHUUbl Ana nsobparkeHuna Ha 90cm: x(42, 74) y(70, 102)

MpaHuubl ansa n3obpaxkeHns 60 cm: x(50, 81) y(50, 101)



MpaHuubl ana nsobpaxkernns 30 cm: x(20, 101) y(50, 131)
CunTbiBaem gaHHble U3 ¢paina popmara:
1) Homep TecTa (int)
2) width height (int int)
3) height cTpok no width uncen 0-255
BosBpalliaem 2D-maccuB apKocTel (rpagaumii ceporo) pasmepom [height][width].
tokens=filename
# tokens Tenepb cnMcok Bcex umcen daiina (CTpoku paszbutsl no npobenam).
total_width=160
total_height=120
# MNepBoe uncno — Homep Tecta (Hanpumep, 1):

index=0

# Co3pgaém matpuuy noa NTOrosble NMKCeNN B rpagaLmax ceporo

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

# CunTbiBaeM BCe NUKcenu, npumeHaem bopmyny nepesosa B grayscale
#gray = 0.299*R + 0.587*G + 0.114*B
# [na ynobcTBa M CKOPOCTU OKPYIIMM B int cpasy
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)

# 3aKOMEHTUTb ecan Hado Gy uso

return true_image

def gaussian_blur_3x3(image):
MpumeHsiem MayccoBo pasmbiThe 3x3 K n3obparkeHuto (2D-maTpuua).
Mcnonb3syem KNaccMYecKyro Macky:
[121]
[242]
[121]
Jenvm Ha 16.
[ns ynpoLLeHna: MMKCeNM Ha rpaHMLax NpocTo Konvpyem 6e3 pasmbiTus
(wnn morKHO akKypaTHO 0bpabaTbiBaTh Kpas).
Bo3spalyaem HoByto 2D-MaTpuLy TaKUX Ke Ppa3mMepoB.
height = len(image)

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

# [ayccoBa macKa 3x3



kernel = [
[1,2,1],
[2,4,2],
[1,2,1]
]

kernel_sum =16

foriin range(size_x):
forjin range(size_y):
imagel[il[j] = Oxffffff if imageli][j] > 100 else O

return image

def clear(bw_image):

global size_x, size_y

while True:

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

for k in range(size_y):
bw_imageli][k] =1
else:
break
i+=1
i =size_x-1
j=0
while True:

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

for k in range(size_y):

bw_imageli][k] = 1



else:
break

i=1

print("=")

return bw_image

def to_black_and_white(image, threshold=125):
BuHapusauma nsobpaxeHua (2D-matpumua) c noporom threshold.
3HayeHun < threshold -> 0 (4épHbIit), MHaue -> 1 (6enbiin).
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):



Miem yron pamku, BUANMBIY NPU ABUKEHUWN MO AnaroHanam us (0,0).
bw_image: 2D-maccus, rae 0 = 4épHblid, 255 = 6enbii.

BosBpaluaeT (row, col).

height = len(bw_image)

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

# MaKcMmanbHoe BO3MOXKHOE 3HadyeHue "cymmbl nHaekcos" = (height-1) + (width-1)

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

# MNepebupaem "cnon" (d =i +j)
for din range(max_d + 1):
# [1na kaxporo d nepebupaemior 0 go d
foriinrange(d + 1):
j=d-i
# MNposepaem, He BbILWIN N 33 FPAHULLbI
if i < height and j < width:
if bw_imageli][j] == 0:
return (j, i) # (x, y)
# EC/Iv HMYEero He HalM (4TO MasIoBEPOATHO MPU YCI0BUU, YTO Yro CyLLECTBYET),
# BepHéEm None nnmn 6pocm UCKAoYeEHME

return None

def find_top_right_corner(bw_image):

Mwem yron pamku, asuraace no guaroHanam us (0, width-1) sraybe.

height = len(bw_image)

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

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



for din range(max_d + 1):
foriinrange(d +1):
# BmecTo j=d - i, Tenepb Hy*XHO OTHMMATb OT NPABOro Kpasn
j=(width-1)-(d-i)
if i < height and 0 <= < width:
if bw_imagelil[j] == 0:
return (j, i) # (x, y)

return None

def find_bottom_left_corner(bw_image):

Miiem yron pamku, asurascb no anaroHanam ms (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):
foriinrange(d +1):
# i naér ot 0 BBEPX, HO Ham HykeH row = (height-1) - i (cH13y BBEpX)
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):

Miem yron pamku, asurasacb no gmaroHanam ms (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):
foriinrange(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):
Haxoaum Bce 4 yrna pamku, UCNONb3yA AMaroHabHble NPOXoabl
M3 KaXKAoro yrna usobparkeHus.
BosBpauaeT cnucok [(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: CNUCOK M3 4 ToYeK (X, y) B NnopsaaKe:

0) BepxHuit nesbIit (TL)



1) BepxHuii npasbiit (TR)
2) HUXKHWI nesblili (BL)
3) HMKHMI NpaBbii (BR)
Bo3Bpalllaem Crmncok us 25 Touek (x, y) — LLeHTPOB AYeek.
# Pacnakyem yrnbl ana yao6cTea YteHns
(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 =[]
# Npoxoanm no i=0..4 (cTpoku), j=0..4 (cTonbupbi)
foriin range(5):
for jin range(5):
#rnuc—ponaor0pol
r=(i+0.5)/5.0

c=(j+0.5)/5.0

# /lnHeliHaa MHTepnonaAuuMsA No BepxHewn rpaHuue: top = TL*(1-c) + TR*c
top_x =xtl*(1 - c) + xtr*c

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

# JInHeMHan NHTepnoNaLMA No HUKHEN rpaHunue: bottom = BL*(1-c) + BR*c
bot_x = xbl*(1 - c) + xbr*c

bot_y = ybl*(1 - ¢c) + ybr*c
# Tenepb MHTEPNOAALMA MO BEPTUKAAM Mexay top 1 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):
M3 5x5 LueHTpoB 6epém BHYTpeHHMe 3x3.

Bo3sBpalllaem maTpuLy (CNMCOK M3 3 CNUCKOB, No 3 anemeHTa) ¢ 6utamm 0 unm 1.

image[row][col] — apkocTb (0..255).
centers_5x5[k] = (x, y) (yutuTe, uto X=col, y=row).
mat_3x3 =]
foriinrange(1, 4): # ctpoku 1..3
row_bits =[]
forjinrange(1, 4): # cronbupi 1..3
(x, y) = centers_5x5[i*5 +]]
# bepem KoopaMHaTbI
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):
MNMoBopaumBaeT matpuuy mat (3x3) Ha 90 rpaZycoB Mo YacoBOW CTPeNKe.
Bo3BpalaeT HOBYHO 3X3 maTpuuy.
n=3
rotated = [[0]*n for _in range(n)]

for r in range(n):



for cin range(n):
rotated[r][c] = mat[n-1-c][r]

return rotated

def flatten_3x3(mat):

MpeBpawaem 3x3 MaTpuULy B CNUCOK U3 9 31eMeHTOB (NOCTPOYHO).
# mat[r][c], r=0..2, c=0..2
arr=1]
for rin range(3):
for cin range(3):
arr.append(matr][c])

return arr

def decode_aruco_3x3(mat_3x3, aruco_dict):
Mposepsem 4 nosopoTa (0,90,180,270).
mat_3x3: maTpuua 3x3 ¢ 6butamm 0/1.
aruco_dict: cnosapeb {key_id: [9 buT], ...}.
Bosspauwaem key_id, ecav Hawnm coBnageHue, MHade None.
# 0° (6e3 nosopoTa)
mat0 = mat_3x3

arr0 = flatten_3x3(mat0)

#90°
mat90 = rotate_3x3_90(mat0)

arr90 = flatten_3x3(mat90)

#180°

mat180 = rotate_3x3_90(mat90)



arrl180 = flatten_3x3(mat180)

#270°
mat270 = rotate_3x3_90(mat180)

arr270 = flatten_3x3(mat270)

# Chopmmupyem CNMCOK BCEX BapUaHTOB
candidates = [arr0, arr90, arr180, arr270]

#print(candidates)

# [lnA Kaxkgoro KaHaMAaTa NpoBepsAeM, ecTb /M B C/I0Bape
for candidate in candidates:
for key_id, pattern in aruco_dict.items():
if candidate == pattern:

return key_id # Hawnu coBnageHune

# EcAv HM4ero He noAowWwNo

return None

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

Pucyem 3x3 matpuuy 6uT (0 nam 1) Ha 3aaHHOM Ocu ax.
# KoopanHaTtbl «yrnos» KnetokK: 0..3 no Kaxkaoh ocn (4Tobbl 6b110 3 KNeTku)
X=1[0,1,2,3]

Y=10,1,2,3]

# Nepesoamm mat_3x3 (0/1) & float ana pcolormesh
color_data=1]
for row in mat_3x3:

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



# Pucyem ceTKy KNeToK
¢ = ax.pcolormesh(X, Y, color_data, cmap='gray', vmin=0, vmax=1,

edgecolors='black’, linewidth=1)

# [1o06aBMM TEKCT B LLEHTP KaXKA0M KNeTku
foriin range(3):
for jin 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)

# UHBepTupyem ocb Y, utobbl i=0 6blna ceBepxy
ax.invert_yaxis()
# KneTtkun KBagpaTtHble

ax.set_aspect('equal’)

# Y6epém nognmcum Ha ocax
ax.set_xticks([])

ax.set_yticks([])

ax.set_title(title)

def parse_xy_values(bits_9):
M3 cnucka 9 6uT (bits_9) 6epém:
- nepsble 4 6uTa (MHAeKebl 0..3) -> X1, Y1 (Kaxkapi no 2 buTa)
- cnegyowme 4 6uta (MHAeKcbl 4..7) -> X2, Y2
BosBspauwaem (X1, Y1, X2, Y2).

X1 = (bits_9[8] << 1) + bits_9[7] # 6uTbl [0..1]



Y1 = (bits_9[6] << 1) + bits_9[5] # 6uTbI [2..3]
X2 = (bits_9[4] << 1) + bits_9[3] # 6uTbl [4..5]
Y2 = (bits_9[2] << 1) + bits_9[1] # 6uTbI [6..7]

return (X1, Y1, X2, Y2)

def camera():
# 1. CunTtbiBaEM M306parkeHue U3 daiina n NepeBoAnM B rpasaLmm ceporo
filename = getPhoto()
img_gray=grayScale(filename)

image = read_image_from_file(img_gray)

# 2. OTobpasum ucxoaHoe (cepoe) n3obpaskeHne AN NPOBEPKU

#show_image(image_gray, title="IcxoaHoe nsobparkeHue (grayscale)',value_max=255)

# 3. MpumeHnm MNayccoso pasmbiTme 3x3
blurred = gaussian_blur_3x3(image)

#show_image(blurred, title='NMocne FayccoBa pasmbiTva 3x3', value_max=255)

# 4. NpmeHnm 6UHapusaumio ¢ noporom 125
bw_image = to_black_and_white(blurred, threshold=125)

#show_image(bw_image, title="UTorosoe 4épHo-6enoe nsobpaxkeHue (threshold=125)',
value_max=1)

#5. Nwem yrabl

corners = find_corners_diagonal(bw_image)

# 6. OTo6parkaem pesynbTaT MOMCKA Yr1oB
#show_corners(bw_image, corners,1)

#print (corners)

# 7. Monyyaem CNUCOK UEeHTPOB 25 aueek
centers_5x5 = get_sub_cell_centers(corners)

#print(centers_5x5)



# 8. OTOOpakaem LEHTPbI AYeeK

#show_cell_centers(bw_image, centers_5x5,1)

#9. Nonyyaem 3x3 maTpuuy (6uThbI)

mat_3x3 = get_3x3_matrix(bw_image, centers_5x5)
#print(mat_3x3)

#show_image(mat_3x3, title='MaTtpuua Aptar 3*3', value_max=1)
#show_mat_3x3_as_grid(mat_3x3)

#show_all_rotations(mat_3x3)

# 10. NpoBepaem No cnoBapto
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("HaliaeH Kntou B cnosape:", 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

foriin range(len(zone)):
for j in range(len(zoneli])):

pixel = zoneli][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



# TOYKA BXOOA

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

foriin range(5):
script.wait(1000)
if rightlK() < 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 ="
foriin 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

H# ==== =

# BA30BbIE YCTPOWCTBA

H# ==== =

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

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

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

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

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

# KOHCTAHTHI




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

# Hopmanumsauua JATYMKOB JIMHUN

line_left min=0

line_left_max =100

line_right min=0

line_right_max =100

line_center_min =100

line_center_ max=0



# Hopmanusayma sHa4yeHma gatynmka AMHum B gnanasoH 0..100

def normalize_line(val, vmin, vmax):

if vmax <= vmin:

return O

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

if norm < 0:
norm=0
if norm > 100:

norm =100

# nHBepcma: 100 Ha 6enom

norm =100 - norm

return norm

def senlLeft():

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)

# Anunacbl ANA COBMECTUMOCTMU C Y¥Ke HanuUCaHHbIMU GYHKLMAMM.
leftLine = senLeft

rightLine = senRight



# MEPEMEHHbIE PEFTYIATOPOB

last_ err=0

err_sum=0

last err w=0

err_sum_w=0

last_ err c=0

H#==== = =

# NMEPEMEHHbLIE KA/IMBEPOBKU LIBETA

left_light=0
right_light =0
center_light=0

color_side=1

# NEPEMEHHbIE OAOMETPUN

x =-0.0475
y=0.0
theta =0.0

last_enc_left=0



last_enc_right=0

# NMEPEMEHHbIE TABUPUHTA

# ———— - ———— —————— -

cellX=3
cellYy=2

cellOrient=0

# ==== = = ====

# OBLLME BCNOMOTATE/IbHbBIE ®YHKLNN

# ==== = = ====

# MonHOCTbO OCTaHOBUTL 06a MoTOpa.
def stop():
mLeft(0)

mRight(0)

# CbpocuTb 0b6a sHKoAepa Konec.
def reset_encoders():
brick.encoder("E3").reset()

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

# CopoCKTb 3HKOAEP NO NOpPTY.
def reset_encoder(port):

brick.encoder(port).reset()



# CopocuTb MUL-cocToAHUE perynatopa ABUMKEHUA NO ANHUMN.
def reset_reg():

global last_err, err_sum

last_err=0

err_sum=0

# Cobpocutb NMU-cocTonHMe perynaTopa ABUMKEHUA BAOJIb CTEHbI.
def reset_wall_reg():

global last_err_w, err_sum_w

last_ err w=0

err_sum_w=0

# COpOCUTb COCTOAHME PEryaaTopa ABUMKEHUA MO rPaHMLE LBETOB.
def reset_color_reg():
global last_err_c

last_err_c=0

# MoAroToBUTbL MOTOPLI K ABUMKEHMUIO.
def prepare_motors():

stop()

script.wait(30)

# ¥ecTKkas 0CTaHOBKa KOPOTKUM PEBEPCOM.

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()

# OcTaHOBUTb MOTOPbLI BbIBPAHHBLIM COCO6OM:
# 0 - He BbIK/tOYATD,
# 1 - KeCTKan 0CTaHOBKa C PEBEPCOM,
# 2 - 06blyHaA OCTAHOBKA,
# 3 - powerOff 6e3 pesepca.
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()

# CunTaTh CpeAHUI SHKOAEP U OTAE/IbHO NYTb KaXKA0ro Kojeca oT cTapTa.
def get_enc_data(start_left, start_right):

enc_| = enclLeft() - start_left

enc_r = encRight() - start_right

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

return cur_enc, enc_|, enc_r

# MNpoexaTb NPAMO 3a4aHHOE KOIMYECTBO 3HKOAEPOB 6e3 KoppeKLUUK.
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)

# MpoexaTb NPAMO 3a4aHHY0 ANCTAHLMIO B MeTpax 6e3 Koppekuuu.
def sync_dist(dist, speed=LINE_SPEED, stop_type=1):

start_left = enclLeft()

start_right = encRight()

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

while True:
path_left = enclLeft() - 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)

# ==== = = ====

# NBUXXEHWE BE3 IMHUN NO SHKOAEPAM

# ExaTb Mo sHKOAEpPam Ayroun.
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=1ifvb>0else-1
if abs(vc) > 15:

kc r=1ifvc>0else -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 1= 0:

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

else:
vb_temp=0
if ke_r 1=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 1= 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)

# ExaTb npamo no sHkoZepam.
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 > O:
cur_enc, enc_|, enc_r = get_enc_data(start_left, start_right)
if cur_enc >= start_distance or cur_enc >= deg:

break

ifv>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_|-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)

# MpoexaTb NPAMO 3a4aHHOE PacCTOSHUE B CAHTUMETpPaAX.
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)



# MoBepHyTb pobOTa Ha 3adaHHbIN Yro.

# mode:

#'"2w" - oByms Konecamu,

#"1w_I" - TONbKO NEBbIM KONECOM,

#"1w_r" - TONbKO NpaBbiM KOIECOM.

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_|I":
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)

# MpoexaTb Ayry 3a4aHHON AJAMNHbI U paguyca.

# dist - anuHa ayrm B meTpax



# radius - pagauyc ayrv B meTpax
# nonontenbHbIN radius -> NOBOPOT Hanpaso
# oTpuuaTenbHbIl radius -> NOBOPOT HaNeBO
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)




# OBUXKEHWE MO IMHUN

# NA-perynatop gna ABUNKEHWA NO IMHUK NO ABYM AaTYMKAM.
def pdReg(speed=LINE_SPEED, kP=0.5, kI=0.0, kD=0.6):

global last_err, err_sum

err = senlLeft() - senRight()
err_sum += err

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

if(lupr>30):
upr =30
if upr<(-30):

upr =-30

mLeft(speed + upr)

mRight(speed - upr)

last_err =err

# MpoexaTb N0 IMHUU 3a,aHHOE YUCNI0 SIHKOEPOB.
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()



# MpoexaTb N0 IMHUK 3a4aHHYIO ANCTAHLMIO B METPAX.

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 = enclLeft() - 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()

# [loBepHyTb pob0oTa, NOKA NPaBbIit 4ATYMK CHOBA HE YBUAUT JINHUIO.
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()

# ExaTb NO AMHUM A0 NepeKpecTKa.



def line_to_cross(speed=LINE_SPEED, kP=0.5, kl=0.0, kD=0.6, cross_threshold=CROSS_THRESHOLD):
while senlLeft() > cross_threshold or senRight() > cross_threshold:
pdReg(speed, kP, ki, kD)
print("left: "+str(senLeft())+" right: "+str(senRight()))
script.wait(5)

stop()

# MNpoexaTb 3a4aHHOE YNCNO NEPEKPECTKOB MO IMHUMN.
def line_cross(n_cross=1, speed=LINE_SPEED, kP=0.5, kl=0.0, kD=0.6):
foriin range(n_cross):
line_to_cross(speed, kP, ki, kD)
line_dist(CROSS_SHIFT, speed, kP, kI, kD)

ifi+1<n_cross:

rotate_to_line()

stop()

# ExaTb NO AMHUM A0 ee KOHLUaA.
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()

# OBUXKEHWE BOOJb CTEHbI




# NA-perynatop ona ABUMKEHUA BAOb CTEHbI NO NepegHemy AanbHOMEpY.
def pdWall(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kl=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 * kl + (err - last_err_w) * kD

mLeft(speed + upr)

mRight(speed - upr)

last_err_ w=err

# ExaTb BAO/Ib CTEHbI A0 NOABJIEHUS IMHUWN NOA LLEHTPA/IbHbIM AaTYUKOM.

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, kl, kD)
script.wait(10)

stop()

# ExaTb N0 IMHMM 4,0 OBHAPYKEHNA CTEHbI.
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()

# ExaTb BAO/b CTEHbI 40 3a4aHHOMO KOMYecTBa nepexkpecTkos.

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()

# OBUXKEHWE MO TFPAHVLE LBETOB




# YcpeiHEHHO M3MEepPUTb APKOCTU JaTYMKOB A9 KaNMBPOBKK nepes, CTapTom.
def calibrate_color(n=20, delay=10):

global left_light, right_light, center_light

sum_left=0
sum_right =0

sum_center=0

foriin 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

# OnpenenunTb, C KaKOM CTOPOHbI OT FPaHULLbI HAXOAUTCA HYXKHbIN LBET.
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

# Perynatop ABUMKEHWUA MO rpaHuMLe ABYX LiBETOB.



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

# MpoexaTb No rpaHu1Le LBETOB 33laHHOE YNC/I0 SHKOAEPOB.
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()

# MpoexaTb NO rpaHuLe LBETOB 33aHHYI AUCTaHLMIO B METPax.
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 = enclLeft() - 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()

# beckoHeYyHOo exaTb No rpaHuLLe LBETOB.

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

while True:

pdColor(speed, kP, kD)

script.wait(10)

# [oTOBOE peLleHne 3a4a4n ABUKEHMA NO rpaHuLLe LBeTOB.

def solve_color_task():

calibrate_color()
change_color_side()
reset_color_reg()

color_forever()

# OJOMETPUA

# C6bpocuTb KOOPANHATbI M NPUBA3ATb OAOMETPUIO K TEKYLLLUM SHKOAEPAM.



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 = enclLeft()

last_enc_right = encRight()

# O6HOBUTS X, Y, theta No TeKyLMM 3Ha4YEHUAM IHKO4EpOB.
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

# BepHyTb TEKYLLMI pagmnyc OT CTapTOBOM TOUKMU.
def odo_radius():

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

# ExaTb No rpaHuue LBETOB M O4HOBPEMEHHO 0BHOBAATL OLOMETPUIO.
def pdColorOdo(speed=COLOR_SPEED, kP=0.9, kD=0.0):
pdColor(speed, kP, kD)

update_odometry()

# MpoexaTb NO rpaHMLE UBETOB C KOHTPOAEM NPOMAEHHOTO NYTU NO KOOPAMHATAM.
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()

# ExaTb No rpaHuLe UBETOB, NOKa pagnycC He AOCTUTHET HYXKHOro 3HayYeHuA.
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()

# NABUPUHT

# MpoBepunTb HannymMe npoxoga cnpasa no NK-gatuuky.
def wall_right():

return rightlK() > 70

# MpoBepuTb HaNMuMe NPoxoaa cnepeau.
# Ecnm otaenbHoro ¢ppoHTanbHoro MK Het, ncnosibsyem nepeaHunin AanbHomep.
def wall_front():

return distF() > MAZE_FRONT_THRESHOLD



# MoBepHyTb B 1abUpUHTE HanpaBgo.
def maze_turn_right():

mRight(-40)

mLeft(40)

script.wait(700)

stop()

# NoBepHyTb B 1abUpPUHTE HaNeBo.
def maze_turn_left():

mRight(40)

mLeft(-40)

script.wait(700)

stop()

# O6HOBUTbL KOOPAMHATbI KIETKM NOC/Ie NPOe34a B COCEAHIOD KNETKY.
def update_cell():

global cellX, cellY, cellOrient

if cellOrient == O:
cellX+=1

elif cellOrient == 1:
celly +=1

elif cellOrient == 2:
cellX-=1

elif cellOrient == 3:

celly -=

# [loexaTb N0 IMHMM A0 CleaytoLen KNeTKU NabupuHTa.



def maze_go_to_next_cell():
while leftLine() + rightLine() < 60:

pdReg()

script.wait(10)

line_dist(0.145)

update_cell()

# PeleHuve 3a4a4u NabuvpuHTa No Npasuay NpPaBoi PyKw.
#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()

# KAMEPA

# B/IOK OCTABJIEH BE3 UI3MEHEHWUI

aruco_3x3_dict = {

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



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

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

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

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

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

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

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

: [OI 0' 0' 1' OI 1' 1' 0I 1]’



46:[0,0,0,1,0,1,1,1,0],
47:10,0,0,1,0,1,1,1, 1],
49:10,0,0,1,1,0,0,0, 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],
87:10,0,1,0,1,0,1,1, 1],
92:10,0,1,0,1,1,1,0,0],
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:

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

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

: [OI 1' 1' OI 0' OI 1' OI 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],
222:00,1,1,0,1,1,1,1,0],
223:00,1,1,0,1,1,1,1,1],
229:[0,1,1,1,0,0,1,0,1],
231:[0,1,1,1,0,0,1,1,1],
237:00,1,1,1,0,1,1,0,1],
239:00,1,1,1,0,1,1,1,1],
245:10,1,1,1,1,0,1,0,1],
247:10,1,1,1,1,0,1, 1, 1],
253:00,1,1,1,1,1,1,0,1],
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],
343:11,0,1,0,1,0,1, 1, 1],
351:[1,0,1,0,1,1,1,1,1],
367:11,0,1,1,0,1,1,1,1],
383:(1,0,1,1,1,1,1,1,1]

}

# ansa nonHoro 160 120

size_x=105-55

size_y=156-5

def grayScale(sPic):
bufPic =[]

#script.removeFile("output.txt")



foriin 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):
#MpaHUUbl ana nsobparkeHuna Ha 90cm: x(42, 74) y(70, 102)
MpaHuubl ana nsobpaxkernns 60 cm: x(50, 81) y(50, 101)
MpaHuybl ansa nsobpaxkeHma 30 cm: x(20, 101) y(50, 131)
CunTtbiBaem gaHHble u3 daiina popmara:
1) Homep TecTa (int)
2) width height (int int)
3) height cTpok no width uncen 0-255
BosBpalaem 2D-maccuB apKocTel (rpagaumii ceporo) pasmepom [height][width].
tokens=filename
# tokens Tenepb cnMcoK Bcex umcen daiina (cTpokm paszbutsl no npobenam).
total_width=160
total_height=120
# MepBoe uncno — Homep TecTa (Hanpumep, 1):

index=0



# Co3pgaém matpuuy noa NTorosble NMKCeAn B rpajaumax ceporo

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

# CuntbiBaem BCe NUKcenn, npumeHsem dopmyny nepeBoaa B grayscale
#gray = 0.299*R + 0.587*G + 0.114*B
# Onsa ynobcTBa M CKOPOCTU OKPYrAMM B int cpasy
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)

# 3aKOMEHTUTb ecnmn Hago Gy uso

return true_image



def gaussian_blur_3x3(image):
MpumeHsiem MayccoBo pasmbiThe 3x3 K n3obparkeHuto (2D-maTpuua).
Mcnonb3syem KNaccuueckyro Macky:
[121]
[242]
[121]
Jenvm Ha 16.
[nA ynpoLLeHna: NUKCen Ha rpaHMLax NpocTo Konupyem 6e3 pasmbiTua
(MM MOoXKHO aKKypaTHO 06pabaTbiBaTh Kpas).
BosBpalaem HoByto 2D-maTpuuy TaKUX e pasmepos.
height = len(image)

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

# [ayccosa macka 3x3
kernel = [

[1,2,1],

[2,4,2],

[1,2,1]
]

kernel_sum =16

foriin range(size_x):
for jin range(size_y):
imagelil[j] = Oxffffff if imageli][j] > 100 else O

return image

def clear(bw_image):



global size_x, size_vy

while True:

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

for k in range(size_y):
bw_imageli][k] =1
else:
break
i+=1
i =size_x-1
i=0
while True:

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

for k in range(size_y):

bw_imageli][k] = 1

else:
break
i-=1
i=0
j=0
print("=")

return bw_image

def to_black_and_white(image, threshold=125):

BuHapusauma nsobparkeHua (2D-matpuua) c noporom threshold.

3HayeHun < threshold -> 0 (4épHblit), MHaue -> 1 (6enbiin).



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):
Mwem yron pamku, BUAMMbIV NPU ABUXKEHUM No anaroHansam us (0,0).
bw_image: 2D-maccuB, rae 0 = 4épHbIi, 255 = 6enblit.
BosBpaluaeT (row, col).
height = len(bw_image)

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

# MakcmanbHOe BO3MOXKHOe 3HayeHue "cymmsbl nHaekcos" = (height-1) + (width-1)

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

# Mepebupaem "cnon" (d =i +j)
for din range(max_d + 1):
# Ons Kaxgoro d nepebupaemior 0 ao d

foriinrange(d + 1):



j=d-i
# MMposepAem, He BbIWAU /1N 3@ TPAHULLbI
if i < height and j < width:
if bw_imageli][j] == 0:
return (j, i) # (x, y)
# ECnn HUYEero He Halm (YTO MasioBEPOATHO NPW YCI0BMU, YTO YTO CYLLECTBYET),
# BepHéEM None unu 6pocnm UCKIoYEHNE

return None

def find_top_right_corner(bw_image):

Miem yron pamku, Asurascb no gmaroHanam us (0, width-1) sray6b.
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):
foriinrange(d +1):
# BmecTo j = d - i, Tenepb Hy>kHO OTHMMaTb OT NPaABOro Kpas
j=(width-1)-(d-i)
if i < height and 0 <=j < width:
if bw_imageli][j] == 0:
return (j, i) # (x, y)

return None

def find_bottom_left_corner(bw_image):

Mwem yron pamku, asuranacb no guaroHanam us (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):
foriinrange(d +1):
# i naét ot 0 BBEPX, HO Ham HykeH row = (height-1) - i (cHu3y BBEpX)
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):

Miwem yron pamku, asurascb no gmaroHanam ms (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 din range(max_d + 1):
foriinrange(d + 1):
row = (height- 1) -i
col = (width-1) - (d -1i)
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):
Haxoamm Bce 4 yrna pamKu, UCNoAb3yA AMaroHasbHble NpoxXoabl
U3 Kakaoro yrna nsobpaskeHus.
BosBpaluaet cnucok [(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: CNUCOK U3 4 Touek (x, y) B nopsaake:
0) BepxHuit nes.bIi (TL)
1) BepxHuii npasbiit (TR)
2) HUKHWIA nesblili (BL)
3) HMKHUI NpaBbiit (BR)
Bo3Bpallaem CnMcoK u3 25 ToueK (X, y) — LLeHTPOB fiYeek.
# Pacnakyem yribl ansa yao6cTea uyteHums
(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 =[]
# Mpoxoanm no i=0..4 (cTpoku), j=0..4 (cTonbupbi)

foriin range(5):



for jin range(5):
#rnc—ponaor0pol
r=(i+0.5)/5.0

c=(j+0.5)/5.0

# JlnHeliHaa MHTepnoaaumMa No BepxHewn rpanumue: top = TL*(1-c) + TR*c
top_x =xtl*(1 - c) + xtr*c

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

# InHeMHan MHTepnoNsaLMA No HUKHEN rpaHuue: bottom = BL*(1-c) + BR*c
bot_x = xbl*(1 - c) + xbr*c

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

# Tenepb MHTEPNOAALMA MO BEPTUKAAU MeXay top 1 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):
M3 5x5 ueHTpoB 6epém BHYTpeHHMe 3x3.

BosBpallaem matpuuy (CMUCOK U3 3 cNMCcKOoB, No 3 anemeHTa) ¢ 6utamm 0 unm 1.

image[row][col] — apkocTb (0..255).
centers_5x5[k] = (x, y) (y4Tute, uTo X=Col, y=row).
mat_3x3 =[]

foriinrange(1, 4): # ctpoku 1..3



row_bits =]
forjinrange(1, 4): # cronbupi 1..3
(x, y) = centers_5x5[i*5 + ]
# bepem KoopauHaTbI
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):
MosBopaumBaeT matpuly mat (3x3) Ha 90 rpaZycoB MO YacoBOW CTPenKe.
Bo3sBpalaeT HOoBYO 3X3 maTpuuy.
n=3
rotated = [[0]*n for _in range(n)]
for r in range(n):
for cin range(n):
rotated[r][c] = mat[n-1-c][r]

return rotated

def flatten_3x3(mat):

MpeBpaliaem 3x3 MmaTpuLly B CNIUCOK U3 9 3N1EMEHTOB (MOCTPOYHO).
# mat]r][c], r=0..2, c=0..2
arr=1{]
for rin range(3):
for cin range(3):
arr.append(mat[r][c])

return arr



def decode_aruco_3x3(mat_3x3, aruco_dict):
Mposepsem 4 nosopoTa (0,90,180,270).
mat_3x3: matpuua 3x3 ¢ 6utamm 0/1.
aruco_dict: cnosapsb {key_id: [9 6uT], ...}.
Bosspaulaem key_id, ecamn Hawnm coBnageHue, uHade None.
#0° (6e3 noBopoTa)
mat0 = mat_3x3

arr0 = flatten_3x3(mat0)

#90°
mat90 = rotate_3x3_90(mat0)

arr90 = flatten_3x3(mat90)

#180°
mat180 = rotate_3x3_90(mat90)

arrl80 = flatten_3x3(mat180)

#270°
mat270 = rotate_3x3_90(mat180)

arr270 = flatten_3x3(mat270)

# Chopmmupyem CNMCOK BCEX BapnaHTOB
candidates = [arr0, arr90, arr180, arr270]

#print(candidates)

# [lnAa KaXkporo KaHAMAaTa NpoBepseM, ecTb /v B C/IoBape
for candidate in candidates:
for key_id, pattern in aruco_dict.items():

if candidate == pattern:



return key_id # Hawnu coBnageHune

# Ecan HMYero He noagowno

return None

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

Pucyem 3x3 matpuuy 6mt (0 mam 1) Ha 3agaHHOM OCK ax.
# KoopanHaTtbl «yrnos» Knetok: 0..3 no KaxKaoh ocn (4Tobbl 66110 3 KNeTku)
X=10,1,2,3]

Y=[0,1,2,3]

# Mepesoagmm mat_3x3 (0/1) s float gna pcolormesh
color_data =]
for row in mat_3x3:

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

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

edgecolors="'black’, linewidth=1)

# [106aBUM TEKCT B LLEHTP KaXKA0M KNETKK
foriin range(3):
for jin 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)

# UHBepTupyem ocb Y, utobbl i=0 6blna cBepxy



ax.invert_yaxis()
# KneTku KBagpaTHble

ax.set_aspect('equal’)

# Y6epém nognumcum Ha ocax
ax.set_xticks([])

ax.set_yticks([])

ax.set_title(title)

def parse_xy_values(bits_9):

M3 cnncka 9 6uT (bits_9) 6epém:
- nepsble 4 6uta (MHAeKebl 0..3) -> X1, Y1 (Kaxkablit no 2 6uTta)
- cnepyouwme 4 6uTa (MHAEeKebl 4..7) -> X2, Y2

BosBspawaem (X1, Y1, X2, Y2).

X1 = (bits_9[8] << 1) + bits_9[7] # 6uTbl [0..1]

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

X2 = (bits_9[4] << 1) + bits_9[3] # 6uTbI [4..5]

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

return (X1, Y1, X2, Y2)

def camera():
# 1. CunTbiBaem M30bparkeHue U3 daiina n nepeBoAnM B rpajaLmm ceporo
filename = getPhoto()
img_gray=grayScale(filename)

image = read_image_from_file(img_gray)

# 2. OTobpasum nucxoaHoe (cepoe) n3obparkeHne 418 NPOBEPKU

#show_image(image_gray, title="IcxogHoe nsobparkeHue (grayscale)',value_max=255)



# 3. MpumeHnm lNayccoso pasmbitme 3x3
blurred = gaussian_blur_3x3(image)

#show_image(blurred, title='Mocne MayccoBa pasmbiTua 3x3', value_max=255)

# 4. NpumeHum BuHapmsaymio ¢ noporom 125
bw_image =to_black_and_white(blurred, threshold=125)

#show_image(bw_image, title="IToroBoe 4épHo-6enoe nsobpakeHue (threshold=125)’,
value_max=1)

#5. Uwem yrabl

corners = find_corners_diagonal(bw_image)

# 6. OTobparkaem pesynbTaT NOUCKa YrioB
#show_corners(bw_image, corners,1)

#print (corners)

# 7. Monyyaem CNNCOK LEHTPOB 25 ayeek
centers_5x5 = get_sub_cell_centers(corners)

#print(centers_5x5)

# 8. OTobparkaem LLeHTpbI AYeekK

#show_cell_centers(bw_image, centers_5x5,1)

#9. Nonyyaem 3x3 maTpuuy (6uThbI)

mat_3x3 = get_3x3_matrix(bw_image, centers_5x5)
#print(mat_3x3)

#show_image(mat_3x3, title='Matpuua Aptar 3*3', value_max=1)
#show_mat_3x3_as_grid(mat_3x3)

#show_all_rotations(mat_3x3)

# 10. NpoBepAaem No cnoBapo
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("HaliaeH Kntou B cnosape:", 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
foriin range(len(zone)):
for j in range(len(zoneli])):
pixel = zoneli][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 O

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

H# ==== = =

# TOYKA BXOOA

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()

Kosnos Tumodei
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

minl =0
max1 = 85
min2 =0

max2 = 94

errOld=0
s1=0

s2=0

y=1[0,0,0,0]
x=1[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 getNormAA4(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.getNormA®6()
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 rpaaycos
# 35.5-180 rpagycos
# 36.25- 270 rpagycos
# 37.5-360 rpaaycos
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 RotateTolLine(self, dir):
if dir==-1:
brick.motor("M3").setPower(50)
brick.motor("M4").setPower(-50)
script.wait(500)
s6 = self.getNormA®6()
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[il]=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()
elifi==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()

elifi==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.RotateTolLine(-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):
selfx[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.getNormA®6() + 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.RotateTolLine(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.iin 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]Hself.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.RotateTolLine(1)

# self.line_cross(50)

# self.RotateTolLine(-1)
# self.line_cross(50)

# self.RotateTolLine(-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

minl =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 =11, 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 getNormAA4(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.getNormA®6()
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 rpaaycos
# 35.5-180 rpagycos
# 36.25- 270 rpagycos
# 37.5-360 rpaaycos
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 RotateTolLine(self, dir):
if dir==-1:
brick.motor("M3").setPower(50)
brick.motor("M4").setPower(-50)
script.wait(500)
s6 = self.getNormA®6()
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.Zahvatl()
# 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-errOIld)*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.RotateTolLine(-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] H{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.RotateTolLine(-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.RotateTolLine(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[41}")

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]Hself.WEST[4]}"
, 20, 40, 20)

brick.display().redraw()

script.wait(7000)

self.RotateTolLine(1)

self.Zahvat1()
self.line_cross_without_ride(50, True)

self.rideFollow(50, 230)

self.Zahvat2()
self.RotateTolLine(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.RotateTolLine(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.RotateTolLine(1)

self.RotateTolLine(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.RotateTolLine(-1)

self.RotateToline(-1)

self.line_cross_without_ride(50, True)
self.rideFollow(40, 230)

self.RotateTolLine(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.RotateTolLine(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]Hself.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.RotateTolLine(1)
# self.line_cross(50)
# self.RotateTolLine(-1)
self.line_cross(50)
self.RotateToLine(-1)
# self.line_cross(50)

# self.RotateToline(1)

E-

self.line_cross(50)

B

self.dist_encoder(50, 500, 50)

brick.stop()

return

def main():
program = Program()
program.execMain()

if _name__ =='_ main_":

main()

NoruHos Cepreit

import sys

import time

import time as tm



import random

import math

# BA30BbIE YCTPOMCTBA

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

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

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

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

# KOHCTAHTHI

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

# Hopmanusauua JATYUKOB JINHUN

line_left_min=0

line_left_max =100

line_right_min=0

line_right_max =100

line_center_min =100

line_center_max=0

# Hopmanusauma sHayeHua aatumka AnHum 8 ananasoH 0..100



def normalize_line(val, vmin, vmax):

if vmax <= vmin:

return O

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

if norm < 0:
norm=0
if norm > 100:

norm =100

# nHeepcma: 100 Ha 6enom

norm =100 - norm

return norm

def senlLeft():

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)

# Anunacbl ANA COBMECTUMOCTMU C Y¥Ke HanuUCaHHbIMU GYHKLMAMM.
leftLine = senLeft

rightLine = senRight



# MEPEMEHHbIE PETY/TATOPOB

last_ err=0

err_sum=0

last err w=0

err_sum_w=0

last_err c=0

# MEPEMEHHbLIE KA/IMBEPOBKU LIBETA

left_light=0
right_light =0
center_light=0

color_side=1

# NEPEMEHHbIE OOOMETPUN

x =-0.0475
y=0.0

theta =0.0
last_enc_left=0

last_enc_right=0



# MEPEMEHHbIE NTABUPUHTA

cellX=3
cellYy=2

cellOrient=0

# ==== = = ====

# OBLUME BCMTOMOTATE/IbHbIE ®YHKLINWN

# MoNHOCTbIO OCTaHOBUTL 06a MoTOpa.
def stop():
mLeft(0)

mRight(0)

# CbpocuTb 0b6a saHKoAepa Konec.
def reset_encoders():
brick.encoder("E3").reset()

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

# C6poCUTb IHKOAEP MO MOpTY.
def reset_encoder(port):

brick.encoder(port).reset()



# Cobpocutb NMU-cocTonHMe peryaatopa ABUMKEHUA MO IMHUN.
def reset_reg():

global last_err, err_sum

last_err=0

err_sum=0

# Cobpocutb NMU-cocTonHMe peryaaTopa ABUMKEHUA BAOJIb CTEHbI.
def reset_wall_reg():

global last_err_w, err_sum_w

last_err w=0

err_sum _w=0

# COpOCUTb COCTOAHWE PEryaaTopa ABUKEHUA MO rPaHMLE LBETOB.
def reset_color_reg():
global last_err_c

last_err c=0

# NoAroToBMTbL MOTOPbI K ABUMXEHMIO.
def prepare_motors():

stop()

script.wait(30)

# ¥ecTKkas oCTaHOBKa KOPOTKUM PEBEPCOM.

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()

# OcTaHOBUTb MOTOPLI BbIBPaHHLIM cnocobom:
# 0 - He BbIK/tOYATD,
# 1 - »KeCTKaa OCTaHOBKa C peBepcom,
# 2 - 06blYHaA OCTAHOBKA,
# 3 - powerOff 6e3 pesepca.
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()



# CunTaTh CpeAHUI SHKOAEP M OTAE/bHO NYThb KaXKA0ro Kojleca oT CcTapTa.
def get_enc_data(start_left, start_right):

enc_| = enclLeft() - start_left

enc_r = encRight() - start_right

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

return cur_enc, enc_|, enc_r

# MpoexaTb NPAMO 334aHHOE KO/IMYECTBO SHKOAEPOB HE3 KOPPEKLMM.
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)

# MpoexaTb NPAMO 334aHHYO ANCTAHUMIO B MeTPax 6e3 KoppeKuuu.
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)

# NBUXKEHWE BE3 IMHUN NO SHKOAEPAM

# ==== = = ====

# ExaTb N0 3HKOAEepam Ayroi.
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=1ifvb>0else-1
if abs(vc) > 15:

kc r=1ifvc>0else-1

while start_distance > O:
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 I=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 !1=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)

# ExaTb npamo no sHKoZepam.
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 > O:
cur_enc, enc_l, enc_r = get_enc_data(start_left, start_right)
if cur_enc >= start_distance or cur_enc >= deg:

break

ifv>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_|-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)

# MpoexaTb NPAMO 334aHHOE PacCTOSHNE B CAHTUMETpPaX.
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)



# MoBepHyTb pobOTa Ha 3a4aHHbIN yro.

# mode:

#'"2w" - AByms Konecamu,

#"1w_|" - TONbKO NEBLIM KONECOM,

#"1w_r" - TONbKO NpaBbiM KOIECOM.

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_I":
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)

# MpoexaTb Ayry 3a4aHHON A/IMHbI U paguyca.
# dist - anuHa ayrm B meTpax

# radius - paauyc ayrv B meTpax



# nonoxntenbHbIN radius -> NOBOPOT Hanpaso
# oTpuuaTenbHbIM radius -> NOBOPOT Ha/1EBO
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)

# OBUXKEHWE MO IMHUN



# NA-perynatop gna ABUNKEHWA NO IMHUK NO ABYM AaTYMKAM.
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 * kl + (err - last_err) * kD

mLeft(speed + upr)

mRight(speed - upr)

last_err=err

# MpoexaTb N0 IMHUU 33JaHHOE YUCNIO SHKOEPOB.
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()

# NMpoexaTb NO IMHUK 3a[4aHHYIO AUCTAHLMIO B METPAX.

def line_dist(dist, speed=LINE_SPEED, kP=0.5, kl=0.0, kD=0.0):
start_left = encLeft()
start_right = encRight()

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

while True:



path_left = enclLeft() - 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)

# [loBepHYTb pob60Ta, NOKa NPaBblii AaTYMK CHOBA HE YBUAMUT JINHUIO.
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()

# ExaTb NO AMHUM A0 NepeKpecTKa.
def line_to_cross(speed=LINE_SPEED, kP=0.2, kl=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()



# MNpoexaTb 3a4aHHOE YNCNO NEPEKPECTKOB MO IMHUMN.
def line_cross(n_cross=1, speed=LINE_SPEED, kP=0.2, ki=0.0, kD=0.0):
foriin range(n_cross):
line_to_cross(speed, kP, ki, kD)

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

ifi+1<n_cross:

rotate_to_line()

stop()

# ExaTb No IMHUM [0 ee KOHLa.
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()

# MA-perynatop Ana ABUNKEHUA BAO/b CTEHbI N0 NepeaHeMy AaNbHOMEPY.
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 * kl + (err - last_err_w) * kD

mLeft(speed + upr)

mRight(speed - upr)

last_err_ w=err

# ExaTb BAO/Ib CTEHbI A0 NOABJIEHUS IMHUWN NOA LLEHTPA/IbHbIM AaTYUKOM.

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()

# ExaTb N0 IMHMM 4,0 OBHAPYKEHNA CTEHbI.
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()

# ExaTb BAONb CTEHbI 40 33a4aHHOMO KOMYeCTBa NepeKpecTKoB.



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()

# ==== = = ====

# NBUXEHWE MO TFPAHNLE LIBETOB

# ==== = = ===

# YcpeaHeHHO M3MEPUTb APKOCTU AaTYNKOB A1 KaIMBPOBKM nepes CTapToM.
def calibrate_color(n=20, delay=10):

global left_light, right_light, center_light

sum_left=0
sum_right=0

sum_center=0



foriin 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

# OnpeaennTb, C KaKOW CTOPOHbI OT FPaHMLbl HAXOAMUTCA HYXKHbINM UBET.
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

# Perynatop ABUMKEHWUA MO rpaHuMLE ABYX LLBETOB.
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

# MpoexaTb No rpaHu1Le LBETOB 33laHHOE YNC/I0 SHKOAEPOB.
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()

# MpoexaTb NO rpaHMLE UBETOB 3a4aHHYI0 AUCTAaHLUMIO B METpax.

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()

# BeckoHeYHo exaTb Mo rpaHuLLe LBETOB.
def color_forever(speed=COLOR_SPEED, kP=0.9, kD=0.0):
while True:
pdColor(speed, kP, kD)

script.wait(10)

# loTOBOE pelweHne 3a4a4M ABUXKEHMA MO rPaHULLE LBETOB.
def solve_color_task():

calibrate_color()

change_color_side()

reset_color_reg()

color_forever()

# C6pOCUTb KOOPAMHATbI U NPUBA3ATb OAOMETPUIO K TEKYLLMM SHKOAEpam.
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 = enclLeft()



last_enc_right = encRight()

# O6HOBMUTS X, Y, theta No TeKkywWwMM 3HaYEHMUAM SHKOAEPOB.
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

# BepHyTb TEKYLLMI pagmnyc OT CTapTOBOM TOYKMU.
def odo_radius():

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

# ExaTb Mo rpaHuLe UBeToB U 0AHOBPEMEHHO OOHOBAATL OA0METPUIO.
def pdColorOdo(speed=COLOR_SPEED, kP=0.9, kD=0.0):
pdColor(speed, kP, kD)

update_odometry()

# MNpoexaTb NO rpaHuULe LBETOB C KOHTPOJIEM NPOMAEHHOIO NYTU NO KOOPANHATaM.
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()

# ExaTb No rpaHuLe LBETOB, MOKA PaauyC He AOCTUTHET HY}KHOTO 3HaYeHW .
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()

# NABUPUHT

# MNpoBepnTb HaMuYMe Nnpoxoaa cnpasa no MK-gatumky.
def wall_right():

return rightlK() > 70

# MNpoBepuTb Ha/IMUYKME NPOXoaa cnepeau.
# Ecnm otaenbHoro ppoHTansHoro MK HeT, ucnonbsyem nepegHuii gasbHomep.
def wall_front():

return distF() > MAZE_FRONT_THRESHOLD

# NoBepHyTb B N1abnpunHTE Hanpaso.
def maze_turn_right():

mRight(-40)

mLeft(40)

script.wait(700)

stop()



# MNoBepHyTb B NabUpunHTe Haneso.
def maze_turn_left():

mRight(40)

mLeft(-40)

script.wait(700)

stop()

# O6HOBUTbL KOOPAMHATbI KNETKKU NOCNe Npoe3aa B COCEAHION KNETKY.
def update_cell():

global cellX, cellY, cellOrient

if cellOrient == 0:
cellX+=1

elif cellOrient == 1:
celly +=1

elif cellOrient == 2:
cellX -=

elif cellOrient == 3:

celly -=1

# [JloexaTb N0 IMHMM A0 CleayroLeit KNeTKU NabupuHTa.
def maze_go_to_next_cell():

while leftLine() + rightLine() < 60:

pdReg()

script.wait(10)

line_dist(0.145)

update_cell()



# PeweHue 3aga4m NabuprHTa No NpPaBuay NPaBoM PyKU.

#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()

# ==== =
# KAMEPA

# B/IOK OCTABJIEH BE3 UI3MEHEHWUI

H# ==== =

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],
7:10,0,0,0,0,0,1,1,1],
10:[0,0,0,0,0,1,0,1,0],

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



12

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

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

: [OI 0' 0' 1' 1' 1' OI 0I 1]’



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

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

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

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

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

: [OI OI 1' 1' OI 1' 1’ 1’ 1][



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:

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

[OI 1' 1' 0' 1' 1' 1' 0' 1]'



222:[0,1,1,0,1,1,1,1,0],
223:00,1,1,0,1,1,1,1,1],
229:[0,1,1,1,0,0,1,0,1],
231:[0,1,1,1,0,0,1,1,1],
237:00,1,1,1,0,1,1,0, 1],
239:00,1,1,1,0,1,1,1,1],
245:10,1,1,1,1,0,1,0,1],
247:10,1,1,1,1,0,1, 1, 1],
253:00,1,1,1,1,1,1,0,1],
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],
343:11,0,1,0,1,0,1, 1, 1],
351:[1,0,1,0,1,1,1,1,1],
367:11,0,1,1,0,1,1,1,1],
383:11,0,1,1,1,1,1,1,1]

}

# ans nonHoro 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):
#MpaHUUbl ana nsobparkeHuna Ha 90cm: x(42, 74) y(70, 102)
MpaHuubl ana n3obpaxkernns 60 cm: x(50, 81) y(50, 101)
MpaHuubl ana nsobpaxernns 30 cm: x(20, 101) y(50, 131)
CunTtbiBaem gaHHble u3 dpaiina popmara:
1) Homep TecTa (int)
2) width height (int int)
3) height cTpok no width uncen 0-255
BosBpalaem 2D-maccuB apKocTel (rpagaumii ceporo) pasmepom [height][width].
tokens=filename
# tokens Tenepb cNMCOK Bcex Yymcen daiina (CTpoku pasbuTsl no npobenam).
total_width=160
total_height=120
# MepBoe uncno — Homep Tecta (Hanpumep, 1):

index=0

# Co3paém maTtpuLy Noa MTOroBble NMKCeNu B rpajaLmnax ceporo

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

# CunTbiBaEM BCe NUKceNM, NpumeHsem Gopmyy nepesosa B grayscale
#gray = 0.299*R + 0.587*G + 0.114*B

# [lna yao6cTBa M CKOPOCTU OKPYrAMM B int cpasy



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)

# 3aKOMeHTUTb ecan Haao ¢ya nso

return true_image

def gaussian_blur_3x3(image):
MpumeHsem MayccoBo pasmbiThe 3x3 K n3obpaxkeHuto (2D-matpuua).
Mcnonb3yem Kiaccuyeckyto Macky:

[121]



[242]
[121]
Jenvm Ha 16.
[nA ynpoLLeHna: NUKCenn Ha rpaHuLLax NpocTo Konupyem 6e3 pasmbiTva
(MM MoXKHO aKKypaTHO 06pabaTtbiBaTh Kpas).
Bo3Bpaltaem HOBYO 2D-maTpuLy TakMX e pa3smepos.
height = len(image)

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

# [ayccoBa macKa 3x3
kernel = [

[1,2,1],

[2,4,2],

[1,2,1]
]

kernel_sum =16

foriin range(size_x):
forjin range(size_y):
imagelil[j] = Oxffffff if imageli][j] > 100 else O

return image

def clear(bw_image):

global size_x, size_y

while True:

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

for k in range(size_y):



bw_imageli][k] =1
else:
break
i+=1
i =size_x-1
i=0
while True:

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

for k in range(size_y):
bw_imageli][k] =1
else:
break

i=1

print("=")

return bw_image

def to_black_and_white(image, threshold=125):

BuHapusauma nsobparkeHua (2D-matpuua) c noporom threshold.

3HaueHun < threshold -> 0 (4épHblit), MHaue -> 1 (6enbiit).

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):
Mwem yron pamku, BUAMMbIV NPU ABUXKEHUM No anaroHansam ms (0,0).
bw_image: 2D-maccus, rae 0 = 4épHbliid, 255 = 6ensbii.
BosBpaluaeT (row, col).
height = len(bw_image)

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

# MaKkcrmanbHOe BO3MOXKHOe 3HauyeHue "cymmsbl nHaekcos" = (height-1) + (width-1)

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

# Mepebupaem "cnon" (d =i +j)
for din range(max_d + 1):
# Ons Kaxgoro d nepebupaemior 0 go d
foriinrange(d + 1):
j=d-i
# MposepaeMm, He BbILLAW SN 33 FPaHULLbI
if i < height and j < width:
if bw_imageli][j] == 0:
return (j, i) # (x, y)
# ECnun HUYero He Halam (4TO MasioBEPOATHO NPU YCOBUM, YTO Yo CYLLECTBYET),

# BepHéM None nam 6pocum 1cKatoueHne



return None

def find_top_right_corner(bw_image):

Mwem yron pamku, gsurasce no guaroHanam us (0, width-1) sraybe.
height = len(bw_image)

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

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

for din range(max_d + 1):
foriinrange(d +1):
# BmecTo j=d - i, Tenepb Hy*XHO OTHMMATb OT NPABOro Kpasn
j=(width-1)-(d-i)
if i < height and 0 <= < width:
if bw_imageli][j] == 0:
return (j, i) # (x, y)

return None

def find_bottom_left_corner(bw_image):

Mwem yron pamku, gsurancb no guaroHanam us (height-1, 0).

height = len(bw_image)

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

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

for din range(max_d + 1):

foriinrange(d + 1):

# i naér ot 0 BBEPX, HO Ham HyxeH row = (height-1) - i (cHu3y BBepX)



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):

Miwem yron pamku, asurascb no gmaroHanam ms (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 din range(max_d + 1):
foriinrange(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):
Haxoaum Bce 4 yrna pamku, UCNob3ya AUaroHaibHbie NPoXobl
M3 KaXaoro yria nsobpaxeHus.
BosBpauaeT cnucok [(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: CNUCOK U3 4 Touek (X, y) B nopsake:
0) BepxHuit neB.bIi (TL)
1) BepxHuii npasbit (TR)
2) HUXKHWIA neBblili (BL)
3) HMKHMI NpaBbiit (BR)
Bo3sBpalllaem cNncok ns 25 Touek (X, y) — LeHTPoB AYeek.
# Pacnakyem yribl ansa yao6crea uteHus
(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 =[]
# MNpoxoanm no i=0..4 (cTpoku), j=0..4 (cTonbubl)
foriin range(5):
for jin range(5):
#ruc—ponaor0po1l
r=(i+0.5)/5.0

c=(j+0.5)/5.0

# InHeiHan nHTepnonsauma nNo BepxHen rpaHnue: top = TL*(1-c) + TR*c

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



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

# InHeMHan NHTepnoNsaLMA No HUKHEN rpaHuue: bottom = BL*(1-c) + BR*c
bot_x =xbl*(1 - c) + xbr*c

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

# Tenepb MHTEPNOAALMA NO BEPTUKANM Mexay top u 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):
M3 5x5 ueHTpoB 6epém BHYTpeHHMe 3x3.

BosBpallaem matpuuy (CMUCOK U3 3 cnucKkoB, no 3 anemeHTa) ¢ butamm 0 unm 1.

image[row][col] — apkocTb (0..255).
centers_5x5[k] = (x, y) (y4tuTe, uto X=col, y=row).
mat_3x3 =[]
foriinrange(1, 4): # ctpokn 1..3
row_bits =[]
forjin range(1, 4): # ctonbupi 1..3
(x, y) = centers_5x5[i*5 +j]
# bepem KoopAnHaTbI
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):
MoBopaumBaeT matpuly mat (3x3) Ha 90 rpaZycoB MO YacoBOW CTPenkKe.
Bo3sBpalaeT HoByO 3X3 maTpuuy.
n=3
rotated = [[0]*n for _in range(n)]
for r in range(n):
for cin range(n):
rotated[r][c] = mat[n-1-c][r]

return rotated

def flatten_3x3(mat):

MpeBpalaem 3x3 maTpuLly B CNIUCOK M3 9 31EMEHTOB (MOCTPOYHO).
# mat(r][c], r=0..2, c=0..2
arr=1{]
for r in range(3):
for cin range(3):
arr.append(mat(r][c])

return arr

def decode_aruco_3x3(mat_3x3, aruco_dict):
Mposepsem 4 nosopoTa (0,90,180,270).
mat_3x3: maTtpuua 3x3 ¢ 6utamm 0/1.
aruco_dict: cnosapsb {key_id: [9 buT], ...}.

Bosspauwaem key_id, ecam Hawnm coenageHue, MHade None.



#0° (6e3 nosoporTa)
mat0 = mat_3x3

arr0 = flatten_3x3(mat0)

#90°
mat90 = rotate_3x3_90(mat0)

arr90 = flatten_3x3(mat90)

#180°
mat180 = rotate_3x3_90(mat90)

arrl80 = flatten_3x3(mat180)

#270°
mat270 = rotate_3x3_90(mat180)

arr270 = flatten_3x3(mat270)

# Chopmmpyem CNMCOK BCEX BapnaHTOB
candidates = [arr0, arr90, arr180, arr270]

#print(candidates)

# [1nAa Kaxaoro KaHamaaTa nposepsaem, ecTb i B ChoBape
for candidate in candidates:
for key_id, pattern in aruco_dict.items():
if candidate == pattern:

return key_id # Hawnun coBnageHune

# Ecnn Huyero He nogowWwno

return None

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



Pucyem 3x3 matpuuy 6ut (0 mam 1) Ha 3agaHHOM OCK ax.
# KoopanHaTtbl «yrnos» KnetokK: 0..3 no Kaxkgoh ocn (4Tobbl 66110 3 KNeTKu)
X=10,1,2,3]

Y=[0,1,2,3]

# Nepesoamm mat_3x3 (0/1) s float ans pcolormesh
color_data =]
for row in mat_3x3:

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

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

edgecolors='black’, linewidth=1)

# [106aBUM TEKCT B LLEHTP KaXO0W KNeTKU
foriin range(3):
for jin range(3):
val = mat_3x3[il[j]
ax.text(j+0.5, i+0.5, str(val),
ha='center', va='center’,

color="red', fontsize=14)

# UHuBepTupyem ocb Y, utobbl i=0 6blna cBepxy
ax.invert_yaxis()
# KneTkun KBagpaTtHble

ax.set_aspect('equal')

# Y6epém nognumcum Ha ocax
ax.set_xticks([])

ax.set_yticks([])



ax.set_title(title)

def parse_xy_values(bits_9):

M3 cnncka 9 6uT (bits_9) 6epém:
- nepsble 4 6uTta (MHAeKebl 0..3) -> X1, Y1 (KaxAablit no 2 6uTa)
- cnepyoume 4 6uTa (MHAeKebl 4..7) -> X2, Y2

Bosspalaem (X1, Y1, X2, Y2).

X1 = (bits_9[8] << 1) + bits_9[7] # 6uTbl [0..1]

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

X2 = (bits_9[4] << 1) + bits_9[3] # 6uTbl [4..5]

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

return (X1, Y1, X2, Y2)

def camera():
# 1. CunTtbiBaem nM3obparkeHue 13 paina n nepeBoaUMm B rpagalum ceporo
filename = getPhoto()
img_gray=grayScale(filename)

image = read_image_from_file(img_gray)

# 2. OTobpasmm ncxoaHoe (cepoe) n3obparkeHne gnsa NPOBEPKU

#show_image(image_gray, title='icxoaHoe nsobparkeHue (grayscale)',value_max=255)

# 3. MpumeHnm Mayccoso pasmbiTme 3x3
blurred = gaussian_blur_3x3(image)

#show_image(blurred, title='Mocne Mayccosa pasmbiTna 3x3', value_max=255)

# 4. NpumeHum buHapmsaumio ¢ noporom 125
bw_image =to_black_and_white(blurred, threshold=125)

#show_image(bw_image, title="Torosoe 4épHo-6enoe nsobpaxkerue (threshold=125)',
value_max=1)



#5. Nwem yrabl

corners = find_corners_diagonal(bw_image)

# 6. OTOGpakaem pe3ynbTaT NOMCKA Yri1oB
#show_corners(bw_image, corners,1)

#print (corners)

# 7. Nonyyaem cnncok LLeHTpoB 25 ayeek
centers_5x5 = get_sub_cell_centers(corners)

#print(centers_5x5)

# 8. OTOOpakaem LUEHTPbI AYeeK

#show_cell_centers(bw_image, centers_5x5,1)

#9. Nonyyaem 3x3 maTtpuuy (6utbl)

mat_3x3 = get _3x3_matrix(bw_image, centers_5x5)
#print(mat_3x3)

#show_image(mat_3x3, title="MaTtpuua Aptar 3*3', value_max=1)
#show_mat_3x3_as_grid(mat_3x3)

#show_all_rotations(mat_3x3)

# 10. NMpoBepsaem no cnoBapto
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("HaliaeH Kntou B cnosape:"”, 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
foriin range(len(zone)):
for j in range(len(zoneli])):
pixel = zoneli][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

# ==== ==== = =

# TOYKA BXOOA

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)
foriin 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 zapadli]:

turn_deg("2w", -90, 40, 1)
drive_cm(8, -50, 1)
brick.motor("S1").setPower(100)

script.wait(500)

drive_cm(58, 50, 1)

ifi==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)
foriin 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

H#==== =

# BA3OBbIE YCTPONCTBA

H#==== =

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

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

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

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

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



# KOHCTAHTbI

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

# Hopmanumsauua JATYMKOB JIMHUN

line_left min=0

line_left_max =100



line_right_min=0

line_right_max = 80

line_center_min =100

line_center_max=0

# Hopmanmsauma sHayeHnA gatymka amHmmn B gnanasoH 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

# nHBepcma: 100 Ha 6enom

norm =100 - norm

return norm

def senlLeft():

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)

# Annacol 4nA COBMECTUMOCTM C yiKe HanucaHHbIMM GyHKUUAMM.
leftLine = senLeft

rightLine = senRight

# NEPEMEHHDbIE PETYJIATOPOB

last_err=0

err_sum=0

last err w=0

err_sum_w=0

last_err_c=0

# MEPEMEHHbIE KAJIMBEPOBKU LIBETA

left_light=0
right_light =0
center_light=0

color_side=1




# NMEPEMEHHbIE OOOMETPUN

x =-0.0475
y=0.0
theta=0.0
last_enc_left=0

last_enc_right=0

# MEPEMEHHbIE TABUPUHTA

cellX=3
cellY=2

cellOrient=0

# OBLLUME BCMMOMOTATE/IbHbIE ®YHKLINWN

# MonHOCTbIO OCTaHOBUTL 06a MoTOpa.
def stop():
mLeft(0)

mRight(0)

# CopocuTb 06a aHKoAepa Koec.
def reset_encoders():

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



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

# CopoCKTb 3HKOAEP NO NOpPTY.
def reset_encoder(port):

brick.encoder(port).reset()

# CopocuTb MUL-cocToAHUE perynatopa ABUKEHUA NO ANHUMN.
def reset_reg():

global last_err, err_sum

last_err=0

err_sum=0

# Copocutb NMUA-cocTonHMe perynaTopa ABUKEHUA BAOJIb CTEHbI.
def reset_wall_reg():

global last_err_w, err_sum_w

last_err w=0

err_sum_w=0

# COpOCUTL COCTOAHME PEeryisTopa ABUKEHUSA NO rPaHuLLE LIBETOB.
def reset_color_reg():
global last_err_c

last_err c=0

# MoAroTOBUTb MOTOPbI K ABUNKEHMIO.
def prepare_motors():

stop()

script.wait(30)



# YecTKkas 0CTaHOBKa KOPOTKMM PEBEPCOM.

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

mlLeft(left_brake)
mRight(right_brake)
script.wait(brake_time)

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

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

# OcTaHOBUTb MOTOPLI BbIBPaHHLIM cocobom:

# 0 - He BbIK/HOYaATD,

# 1 - )KeCcTKana OCTAaHOBKa C peBepcom,

# 2 - 06blYHAA OCTAHOBKA,

# 3 - powerOff 6e3 pesepca.

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()

# CunTaTh CpeAHUI SHKOLEP M OTAE/IbHO NYThb KaXKA0ro KoJeca oT cTapTa.
def get_enc_data(start_left, start_right):

enc_| = enclLeft() - start_left

enc_r = encRight() - start_right

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

return cur_enc, enc_|, enc_r

# NpoexaTb NPAMO 334aHHOE KO/IMYECTBO SIHKOAEPOB HE3 KOPPEKLMM.
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)

# MpoexaTb NPAMO 3a4aHHYIO ANCTAHUMIO B MeTpax 6e3 KoppeKuuu.

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 = enclLeft() - start_left
path_right = encRight() - start_right
path_enc = (abs(path_left) + abs(path_right)) / 2
if path_enc >= need_enc:

break
mlLeft(speed)
mRight(speed)

script.wait(10)

stop_m(stop_type, speed, speed)

# ==== = = ====

# NBUXEHWE BE3 IMHUW NO SHKOAEPAM

# ==== = = ====

def motor_time(v, t, stop_type=1):
mLeft(v)
mRight(v)
script.wait(t)

stop_m(1, v, v)

# ExaTb N0 aHKoAEepam AyroMn.
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=1ifvb>0else-1
if abs(vc) > 15:

kc_r=1ifvc>0else -1

while start_distance > O:
cur_enc, enc_|, 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 1= 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)

# ExaTb NpAMO N0 3HKOAEpPaM.
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 > O:
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_|, 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)

# MNpoexaTb NPAMO 3a4aHHOE PACCTOAHUE B CAHTMMETpPaAX.
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)

# MoBepHyTb pobOTa Ha 3aZaHHbIN yron.

# mode:

#'"2w" - aByms Konecamu,

#"1w_|" - TONbKO NEBLIM KONECOM,

#"1w_r" - TONbKO NpaBbIM KOJIECOM.

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_I":
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)

# MpoexaTb Ayry 3aA4aHHOM AIMHbI U paguyca.
# dist - gavHa gyrv B meTpax
# radius - paguyc ayrn B meTtpax
# nonoXKnTenbHbIN radius -> NOBOPOT Hanpaso
# oTpuuaTenbHbIn radius -> NOBOPOT HaEBO
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<O0:

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)

# ABUKEHWE NO INHNNA

# NA-perynatop gna ABUMNKEHWUA NO IMHUK NO ABYM AaTYMKaM.
def pdReg(speed=LINE_SPEED, kP=0.5, kl=0.0, kD=0.0):

global last_err, err_sum

err = senLeft() - senRight()

err_sum +=err

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

mLeft(speed + upr)

mRight(speed - upr)

last_err=err

# MNpoexaTb N0 NMHNM 3a4aHHOE YNCNO SHKOLEPOB.

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()

# MNpoexaTb N0 IMHNM 3a[4aHHYIO AUCTAHLUIO B MeTpax.

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 = enclLeft() - 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)

# [loBepHyTb pob0Ta, NOKa NpaBblii AATYMK CHOBA HE YBUAWUT IUHUIO.
def rotate_to_line(v=TURN_SPEED, line_threshold=LINE_THRESHOLD):
mlLeft(-v)
mRight(v)

script.wait(1000)



while senRight() < line_threshold:

script.wait(10)

stop()

# ExaTb NO IMHMK 40 NepeKpecTKa.
def line_to_cross(speed=LINE_SPEED, kP=0.2, kl=0.0, kD=0.0, cross_threshold=CROSS_THRESHOLD):
while senlLeft() > cross_threshold or senRight() > cross_threshold:
print(senRight(), senLeft())
pdReg(speed, kP, kI, kD)
script.wait(10)

stop()

# MNpoexaTb 3a4aHHOE YNCN0 NEPEKPECTKOB MO IMHUMN.
def line_cross(n_cross=1, speed=LINE_SPEED, kP=0.35, ki=0.00, kD=0.6):
foriin range(n_cross):
line_to_cross(speed, kP, kI, kD)

line_dist(CROSS_SHIFT, speed, 0.1, kI, 0.1)

# ifi+1<n_cross:

# rotate_to_line()

stop()

# EXxaTb NO N"MHUM A0 ee KOHLUaA.

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()

# ABUAKEHUE BAO/JIb CTEHbI

# NA-perynatop ona ABUMKEHUA BAOAb CTEHbI NO NepegHemMy Aa/ibHOMeEpPY.
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 * kl + (err - last_err_w) * kD

mLeft(speed + upr)

mRight(speed - upr)

last_err_w =err

# ExaTb BAO/b CTEHbI A0 NOABMEHUA IMHUW MO, LLEHTPAIbHbIM SATYNMKOM.

def wall_to_line(speed=WALL_SPEED, target=WALL_TARGET, kP=1.9, kl=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()

# ExaTb N0 IMHMM 40 OBHAPYKEHNA CTEHbI.



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()

# ExaTb BAO/b CTEHbI 40 33a4aHHOIO0 KOAMYEeCTBa nepeKkpecTKkosB.

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()

# ABUAKEHUE NO NrPAHUNLE LUBETOB

# YcpegHeHHO n3mMepuTb APKOCTU JATYMKOB AN1A KanMBPOBKM Nepes CTapToOM.
def calibrate_color(n=20, delay=10):

global left_light, right_light, center_light

sum_left=0
sum_right =0

sum_center=0

foriin 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

# OnpegenunTb, C KaKo CTOPOHbI OT rPaHMULLbI HAXOAMUTCA HY}KHbI LBET.
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

# Perynatop ABUMKEHWUA MO rpaHuMLEe ABYX LLBETOB.
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

# MpoexaTb No rpaHu1Le LBETOB 33/laHHOE YNC/I0 SHKOAEPOB.
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()



# MpoexaTb No rpaHu1Le LBETOB 33laHHYI0 AUCTaHLMIO B METpax.
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 = enclLeft() - 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()

# becKOHeYHo exaTb No rpaHuLe LBETOB.
def color_forever(speed=COLOR_SPEED, kP=0.9, kD=0.0):
while True:
pdColor(speed, kP, kD)

script.wait(10)

# F'oTOBOE pelleHne 3a4a4M ABUNKEHNA NO rpaHMLE LUBETOB.
def solve_color_task():

calibrate_color()

change_color_side()

reset_color_reg()

color_forever()



# OQOMETPUA

# C6pocuTb KoopAMHATbI M NPUBA3aTb OA0METPUIO K TEKYLLIMM 3HKOAEPaM.
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 = enclLeft()

last_enc_right = encRight()

# O6HOBUTH X, Y, theta No TeKylMM 3HaYEHUAM SHKOAEPOB.
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

# BepHyTb TEKYLWMIA PaamMycC OT CTapTOBOMN TOUKM.
def odo_radius():

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

# ExaTb No rpaHuLe LBETOB U 04HOBPEMEHHO OBHOB/ATL OA0METPUIO.
def pdColorOdo(speed=COLOR_SPEED, kP=0.9, kD=0.0):
pdColor(speed, kP, kD)

update_odometry()

# MNpoexaTb N0 rpaHuMLe LLBETOB C KOHTpOJ1em I'IpOVI,EI,eHHOFO nyTh NO KOOpPpAWNHATaM.



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

start_y=y

while math.sqgrt((x - start_x) ** 2 + (y - start_y) ** 2) < dist:
pdColorOdo(speed, kP, kD)

script.wait(10)

stop()

# ExaTb No rpaHuLe UBETOB, NOKa pagnycC He AOCTUTHET HYXKHOro 3Ha4YeHuA.
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()

# NABUPUHT

# MpoBepuTb HanMymMe npoxoga cnpasa no NK-aatumnky.
def wall_right():

return rightlK() > 70



# MpoBepuTb HaMYMe NPOXoAa crepeau.
# Ecnm otaensHoro gppoHTanbHoro UK Het, ncnosbsyem nepegHuin ganbHomep.
def wall_front():

return distF() > MAZE_FRONT_THRESHOLD

# MoBepHyTb B 1abUpUHTE HanpaBgo.
def maze_turn_right():

mRight(-40)

mLeft(40)

script.wait(700)

stop()

# NoBepHyTb B 1abUpPUHTE HaNeBo.
def maze_turn_left():

mRight(40)

mLeft(-40)

script.wait(700)

stop()

# O6HOBUTbL KOOPAMHATbI KIETKM NOC/e NPoe3aa B COCeAHION KNETKY.
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

# [loexaTb N0 IMHUM A0 CeayroLei KNeTkn NabupuHTa.
def maze_go_to_next_cell():
while leftLine() + rightLine() < 60:

pdReg()

script.wait(10)

line_dist(0.145)

update_cell()

# PeleHuve 3a4a4m NabuvpuHTa No Npasuay NpPaBoi PyKw.
#tdef 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()



# KAMEPA

# BJIOK OCTABJ/IEH BE3 U3MEHEHUIA

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],

7:10,0,0,0,0,0,1,1,1],

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],
17:10,0,0,0,1,0,0,0, 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],
28:10,0,0,0,1,1,1,0,0],
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:

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

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

: [OI 0' 1' OI 1' 1' 1' 0I 1]’



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

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

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

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

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

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

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

: [OI 1' 0' 0' 1' 1' 1' 1' 1]'



}

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

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

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

# ansa nonHoro 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):

#MpaHUubl ana nsobparkeHuna Ha 90cm: x(42, 74) y(70, 102)

MpaHuubl ana nsobpaxkernns 60 cm: x(50, 81) y(50, 101)

MpaHuubl ansa nsobpaxkenma 30 cm: x(20, 101) y(50, 131)

CunTbiBaem gaHHble U3 dainna popmara:
1) Homep TecTa (int)
2) width height (int int)

3) height cTpok no width uncen 0-255

BosBpaliaem 2D-maccuB apKocTel (rpagaumii ceporo) pasmepom [height][width].



tokens=filename

# tokens Tenepb cnMcoK Bcex umcen daiina (cTpoku paszbutsl no npobenam).
total_width=160

total_height=120

# MNepBoe uncno — Homep Tecta (Hanpumep, 1):

index=0

# Co3pgaém maTtpuuy noa NTorosble NMKCeAn B rpajaLmax ceporo

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

# CunTbiBaem BCe NUKcenn, npumeHsem ¢opmyy nepeBoaa B grayscale
#gray = 0.299*R + 0.587*G + 0.114*B
# [na ynobcTBa M CKOPOCTU OKPYIIMM B int cpasy
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)

# 3aKOMEHTUTb ecnun Haao ey uso

return true_image

def gaussian_blur_3x3(image):
MpumeHsem FayccoBo pa3mbiThe 3x3 K n3obpaxkeHuio (2D-matpuua).
Mcnonb3syem KNaccuYeckyro Macky:
[121]
[242]
[121]
Jenvm Ha 16.
[nA ynpoLLeHna: NUKCeAn Ha rpaHuLax NPocTo Konupyem 6e3 pasmblTua
(Mn1 MOXKHO aKkKypaTHO 0bpabaTtbiBaTh Kpas).
Bo3sBpallaem HOBYIO 2D-maTpuLy TaKUX XKe pa3smepos.
height = len(image)

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

# [ayccoBa macKa 3x3
kernel = [

[1,2,1],

[2,4,2],

[1,2,1]
]

kernel_sum =16



foriin range(size_x):
forjin range(size_y):
imagelil[j] = Oxffffff if imageli][j] > 100 else 0

return image

def clear(bw_image):

global size_x, size_y

while True:

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

for k in range(size_y):
bw_imageli][k] =1
else:
break
i+=1
i =size_x-1
i=0
while True:

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

for k in range(size_y):
bw_imageli][k] = 1
else:

break



return bw_image

def to_black_and_white(image, threshold=125):
BuHapusauma nsobparkeHua (2D-matpuua) c noporom threshold.
3HauyeHun < threshold -> 0 (4épHblit), MHaue -> 1 (6enbii).
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):
Mwem yron pamku, BUAMMBIN NpU ABUNKEHWUM NO guaroHanam us (0,0).
bw_image: 2D-maccuB, rae 0 = YépHbIi, 255 = benblit.
BosBpaluaeT (row, col).
height = len(bw_image)

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



# MaKcMmanbHoe BO3MOXKHOE 3HadyeHue "cymmbl nHaekcos" = (height-1) + (width-1)

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

# MNepebupaem "cnon" (d =i +j)
for d in range(max_d + 1):
# [1na kaxpgoro d nepebupaemior 0 go d
foriinrange(d + 1):
j=d-i
# MMposepAem, He BbILWAU /1N 33 TPAHULLbI
if i < height and j < width:
if bw_imageli][j] == 0:
return (j, i) # (x, y)
# EC/iv HMYEero He HalM (4TO MasIoBEPOATHO MPU YCI0BUU, YTO Yro CYLLECTBYET),
# BepHém None unm 6pocum UckntoveHme

return None

def find_top_right_corner(bw_image):

Mwem yron pamku, gsurasce no guaroHanam us (0, width-1) sraybe.
height = len(bw_image)

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

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

for din range(max_d + 1):
foriinrange(d + 1):
# BmecTo j = d - i, Tenepb Hy>HO OTHMMATb OT NPABOro Kpas
j=(width-1)-(d-i)
if i < height and 0 <= < width:
if bw_imageli][j] == 0:

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



return None

def find_bottom_left_corner(bw_image):

Mwem yron pamku, gsurasce no guaroHanam us (height-1, 0).
height = len(bw_image)

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

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

for din range(max_d + 1):
foriinrange(d +1):
# i naér ot 0 BBEPX, HO Ham Hy»KeH row = (height-1) - i (cHu3y BBepX)
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):

Miwem yron pamku, asurascb no gmaroHanam ms (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 din range(max_d + 1):

foriinrange(d + 1):



row = (height - 1) - i
col = (width-1) - (d -1i)
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):
Haxoamm Bce 4 yrna pamKu, UCNoAb3ya AMaroHasbHble NpoxXoabl
M3 Kakaoro yrna nsobparkeHus.
BosBspaluaet cnucok [(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: CNMcok us 4 Touek (x, y) B nopagke:
0) BepxHuit nesbIi (TL)
1) BepxHuii npasbliit (TR)
2) HUXKHUI neBbIn (BL)
3) HMKHUI NpaBblit (BR)
Bo3Bpalliaem Crncok us 25 Touek (x, y) — LLeHTPOB AYeek.
# Pacnakyem yrabl ana yaobcTea YteHus

(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 =[]
# Mpoxoamm no i=0..4 (cTpoku), j=0..4 (cTonbubl)
foriin range(5):
for jin range(5):
#rnuc—ponaor0pol
r=(i+0.5)/5.0

c=(j+0.5)/5.0

# /lnHeliHaa MHTepnonauuMs No BepxHewn rpanHumue: top = TL*(1-c) + TR*c
top_x =xtl*(1 - c) + xtr*c

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

# InHeMHan MHTepnoNsaLMA No HUXKHEN rpaHuue: bottom = BL*(1-c) + BR*c
bot_x = xbl*(1 - c) + xbr*c

bot_y = ybl*(1 - ¢) + ybr*c

# Tenepb MHTEPNOAALMA NO BEPTUKAAN Mexay top u 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):

M3 5x5 ueHTpoB 6epém BHYTpeHHMe 3x3.



BosBpalaem matpuuy (CIMCOK 13 3 cnUCKoB, No 3 anemeHTa) c Gutammn 0 uam 1.

image[row][col] — apkocTb (0..255).
centers_5x5[k] = (x, y) (yutute, uto x=col, y=row).
mat_3x3 =]
foriinrange(1, 4): # ctpokn 1..3
row_bits =[]
forjinrange(1, 4): # cton6bupl 1..3
(x, y) = centers_5x5[i*5 +]]
# bepem KoopAMHaTbl
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):
MosopaunBaeT maTpuuy mat (3x3) Ha 90 rpaaycoB Mo 4acoBOW CTpesKe.
Bo3BpaluaeT HOBYO 3X3 maTpuuy.
n=3
rotated = [[0]*n for _in range(n)]
for r in range(n):
for cin range(n):
rotated[r][c] = mat[n-1-c][r]

return rotated

def flatten_3x3(mat):

Mpespaltaem 3x3 MaTpPULLY B CIMUCOK M3 9 31€MEHTOB (MNOCTPOYHO).



# mat[r][c], r=0..2, c=0..2
arr=1]
for rin range(3):
for ciin range(3):
arr.append(mat(r][c])

return arr

def decode_aruco_3x3(mat_3x3, aruco_dict):
Mposepsem 4 nosopoTa (0,90,180,270).
mat_3x3: matpuua 3x3 ¢ 6utamu 0/1.
aruco_dict: cnosapsb {key_id: [9 6uT], ...}.
Bosspauiaem key_id, ecamn Hawnm cosnageHue, nHade None.
#0° (6e3 nosoporTa)
mat0 = mat_3x3

arr0 = flatten_3x3(mat0)

#90°
mat90 = rotate_3x3_90(mat0)

arr90 = flatten_3x3(mat90)

#180°
mat180 = rotate_3x3_90(mat90)

arrl80 = flatten_3x3(mat180)

#270°

mat270 = rotate_3x3_90(mat180)

arr270 = flatten_3x3(mat270)

# Chopmmnpyem CNUCOK BCEX BapUaHTOB



candidates = [arr0, arr90, arr180, arr270]

#print(candidates)

# [lnA KaXk[oro KaHAMAaTa NpoBepseM, ecTb /v B C/IoBape
for candidate in candidates:
for key_id, pattern in aruco_dict.items():
if candidate == pattern:

return key_id # Hawnu coBnageHue

# Ecv HU4ero He noAowWwno

return None

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

Pucyem 3x3 matpuuy 6ut (0 unm 1) Ha 3aaHHO OCK ax.
# KoopanHaTtbl «yrnos» KnetokK: 0..3 no Kaxkaoh ocn (4Tobbl 66110 3 KNeTku)
X=1[0,1,2,3]

Y=[0,1,2,3]

# Nepesoamm mat_3x3 (0/1) & float ans pcolormesh
color_data=1]
for row in mat_3x3:

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

# Pucyem ceTKy KneTok
¢ = ax.pcolormesh(X, Y, color_data, cmap='gray', vmin=0, vmax=1,

edgecolors="'black’, linewidth=1)

# [106aBNM TEKCT B LLEHTP KaXKA0W KNeTKU

foriin range(3):



for jin 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)

# UHBepTupyem ocb Y, ytobbl i=0 6blna cBepxy
ax.invert_yaxis()
# KneTkun KBagpaTtHble

ax.set_aspect('equal’)

# Ybepém noanmncu Ha ocax
ax.set_xticks([])

ax.set_yticks([])

ax.set_title(title)

def parse_xy_values(bits_9):

M3 cnuncka 9 6uT (bits_9) bepém:
- nepsble 4 6uTa (MHAEeKeb 0..3) -> X1, Y1 (Kaxkapln no 2 6uta)
- cnegyowme 4 6uta (MHAeKcbl 4..7) -> X2, Y2

Bosspauwaem (X1, Y1, X2, Y2).

X1 = (bits_9[8] << 1) + bits_9[7] # 6uTbl [0..1]

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

X2 = (bits_9[4] << 1) + bits_9[3] # 6uThbl [4..5]

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

return (X1, Y1, X2, Y2)

def camera():

# 1. CunTbiBaem nsobpaxkeHune us paiina U NnepesoamMm B rpagaLmMm ceporo



filename = getPhoto()
img_gray=grayScale(filename)

image = read_image_from_file(img_gray)

# 2. OTobpasnm ncxoaHoe (cepoe) nsobpaskeHne AnsA NPOBEPKU

#show_image(image_gray, title='icxoaHoe nsobparkeHue (grayscale)',value_max=255)

# 3. MpumeHnm MNayccoso pasmbiTue 3x3
blurred = gaussian_blur_3x3(image)

#show_image(blurred, title='Mocne Mayccosa pasmbiTna 3x3', value_max=255)

# 4. NpumeHum buHapmsaumto ¢ noporom 125
bw_image =to_black_and_white(blurred, threshold=125)

#show_image(bw_image, title="ITorosoe uépHo-6enoe nsobparkeHue (threshold=125)’,
value_max=1)

#5. wem yrabl

corners = find_corners_diagonal(bw_image)

# 6. OTOBparkaem pesynbTaT NOUCKa Yr/108
#show_corners(bw_image, corners,1)

#print (corners)

# 7. Monyyaem cNMCOK LeHTpoB 25 ayeek
centers_5x5 = get_sub_cell_centers(corners)

#print(centers_5x5)

# 8. OTobparkaem LLeHTpbI sueeK

#show_cell_centers(bw_image, centers_5x5,1)

#9. Nonyyaem 3x3 maTtpuuy (6utbl)
mat_3x3 = get_3x3_matrix(bw_image, centers_5x5)

#print(mat_3x3)



#show_image(mat_3x3, title='"MaTtpuua Aptar 3*3', value_max=1)
#show_mat_3x3_as_grid(mat_3x3)

#show_all_rotations(mat_3x3)

# 10. NMpoBepsaem no cnoBapto
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("HaliaeH Kntou B cnosape:", 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

foriin range(len(zone)):



for j in range(len(zoneli])):

pixel = zoneli][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

# TOYKA BXOOA




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_|, 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 =""
foriin range(5):
brick.display().clear()

brick.display().addLabel(f"{distL()}", 10, 10, 20)



brick.display().redraw()
if distL() < 19:
west +="1"
else:
west +="0"
ifi==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"’ |l0ll’ IIOII’ IIOII]
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=""
foriin 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=""
foriin 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()

Hemues Erop
import sys

import time
import random
import math
errOld =0
y=1[0,0,0,0,0]
x=1[0,0,0,0,0]
first=10,0, 0, 0, 0]
southwest = 13
southeast =0
east=0

west=0
flag=1[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, O]
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<O:
brick.motor("M4").setPower(50)

script.wait(50)

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

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

def move(v, mm):

if v==280:
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()



leftl()
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=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] ==
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] ==
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] ==
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)

rightl()

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=1
elif ((west == 7) or (east == 7) or (southeast == 7) or (southwest == 7)) and flag[7] == O:
move_sync(60,-60,4)
move(80,680)
servo()
move(-80,680)
move_sync(-60,60,4)
flag[7]1 =1
elif ((west == 11) or (east == 11) or (southeast == 11) or (southwest == 11)) and flag[11] ==
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] ==
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] ==
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] ==



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] ==
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()

rightl()

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] ==
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] ==
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] ==
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=1[0,0,0,0,0]

x=1[0,0,0,0,0]
flag=1[0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, O]

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



E-

E-

H*+

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[38]1=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[1l]=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
elify[2] ==1:
if x[1] == 1 and flag[4] == O:
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] ==
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] ==
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] ==
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
elify[3]==1:
if x[1] == 1 and flag[8] == O:
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
elify[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)

ify[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]1=0
if x[4] == 1 and flag[3] ==
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
elify[2] ==1:
if x[1] == 1 and flag[4] ==

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] ==
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] ==
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

elify[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]1=0
if x[4] == 1 and flag[11] ==

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
elify[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] ==
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()

TuMoLLeHKOB ApTemunit

import sys
import time
import random

import math

# KannbpoBoyHble gaHHble rMpocKkona

calibrationData = (-443, 6, 214, 0, 0, 0)



# MoTopbl poboTa (BepxHue 1 HUXKHME Koseca)
tl = brick.motor(M4) # top left

tr = brick.motor(M3) # top right

bl = brick.motor(M2) # bottom left

br = brick.motor(M1) # bottom right

# IHKoAepbl Konec (AaTYNKKM BpalleHusA)
tle = brick.encoder(E4)
tre = brick.encoder(E3)
ble = brick.encoder(E2)

bre = brick.encoder(E1)

# [aTunmKkm AMHUK
Is = brick.sensor(A6) # nesblit

rs = brick.sensor(A5) # npaBblit

# JlononHuTeNnbHble JAaTYNKK
inf = brick.sensor(A1l) # nHdpaKkpacHbIl

ult = brick.sensor(D1) # ynbTpa3ByKkoBol

# Mvpockon
gr = brick.gyroscope()

gr.setCalibrationValues(calibrationData)

# cepsonpuBoapbl
##tgrabServo = brick.servo(E3) # cxxaTune/paskatue

##liftServo = brick.servo(E4) # sBepx/BHu3

# 3HaYeHUn HyXKHO byaeT nogobpaTb

GRAB_CLOSE = 60



GRAB_OPEN = -60

LIFT_UP =70

LIFT_DOWN =-70

H
H

# MpocTas GYHKLUUA 3a4ePKKN
def delay(n):

script.wait(n)

# KannbposKa rmpockona

def calibrate():
gr.calibrate(60000) # kanmbposKa 60 ceKyHA,
script.wait(61000)

print(gr.getCalibrationValues()) # BbiBOA KaNnMBPOBOUYHbIX 3HAYEHUI

# YnpaBneHne MOLWHOCTbIO BCEX MOTOPOB
def move(ltv, rtv, lbv, rbv):
tl.setPower(ltv)
tr.setPower(rtv)
bl.setPower(lbv)

br.setPower(rbv)

# KoaddpuumeHT ctabunmsaumnm

kt=2

# MnaBHan OCTaHOBKa C yAepyKaHuem no3mumm
def stop():

tlenc = tle.read()

trenc = tre.read()

blenc = ble.read()

brenc = bre.read()



ourtime = script.time()

# 0.5 ceKyHAb!l yaepmBaem No3nLMIO MO IHKoAePaM
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)

# MapameTpbl PD-perynAatopa ona ABUKEHUA NO ANHUMN

kp=1
kd=1.2
kz=0.7

bprg =50 # nopor AnHUK

# [1BUKEHWE NO IMHMUN B TEYEHUE BpemeHu t

def timeline(v, t):

ourtime = script.time()

err_old=0

while script.time() - ourtime < t:

# ownbKa = pasHMLA AaTYNKOB TUHUU

err = Is.read() - rs.read()

# PD-perynatop

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

move(v - u, v+ u, v-u*kz, v+ u*kz)

err_old =err



# [1BUXKEHWEe NO IMHUM Ha 3a4aHHOe paccTtoAaHne

def encline(v, 1):

tlenc = tle.read()

trenc = tre.read()

blenc = ble.read()

brenc = bre.read()

err_old=0

# nepeBog, 3HKOAEPOB B CAHTUMETPbI

while (tle.read() - tlenc + ble.read() - blenc +

(tre.read() - trenc)/kz + (bre.read() - brenc)/kz)/4/574*math.pi*10 < I

err = Is.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()

# MNoBOPOT Ha NepeKpecTKe

def turn(n, v):

# n=1 Bnpaso
if n==1:

while rs.read() < bprg:



move(v, -v, v, -v)
while Is.read() < bprg:

move(v, -v, v, -v)

# n=0 Bneso
if n==0:
while Is.read() < bprg:
move(-v, v, -V, V)
while rs.read() < bprg:

move(-v, v, -v, V)

stop()

# MNpoesg vyepes n NnepeKkpecTkos

def cross(n, v):

err_old=0

a =0 # cyeTumK nepeKkpecTKoB

while n > a:

Isd = Is.read()

rsd = rs.read()

err =lsd - rsd

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

# obHapyKeH nepeKkpecToK
if Isd > 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()

# KoabdUUMEHTbI ABUKEHMA NO SHKOAEPAM
klen =1.08

kkp=0.5

kkd =0.05

kang =1.41

# YHuBepcanbHoe ABuxKeHMe B 8 HanpaBaeHUAX (MexaHym)

def easymove(d, v, I):

#7 0 1
# \1/
#6-A-2
# /1N
#5 4 3

# d - HanpasneHne
# v - cCKOpOCTb

#1 - pacctosHne

tlenc = tle.read()



trenc = tre.read()
blenc = ble.read()

brenc = bre.read()

# Bnepep,

if d==0:

err old=0

while | > 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)
# Hasag
if d==4:
err_ old=0

while | > 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)

# ocTanbHble Hanpas/1eHUA pa60Tar0T adHaN0rnM4yHo

# c ncnonbzoBaHuem aHkoaepos un PD-perynatopa

stop()

# nBUMKEHWE No BpeMeHu (a He Mo PacCTOAHUIO)

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+Uu,v-u,v+u)



err_old=err

delay(10)

stop()

**

# NnepemeHHble 414 OTCNEXKMBaAHMA NOMHOrO yraa NoBopoTa
degree=0
yawOIld =0

direction=0

# nonyyeHume TeKywero yrna nosopota poboTa

def getYaw():

global direction, yawOlId, degree

yaw = gr.read()[6]/1000

deltaYaw = yaw - yawOlId

yawOld = yaw

# obpaboTKa nepexoaa yepes 360°

if abs(deltaYaw) > 320:

if deltaYaw < O:
degree +=1

else:



degree =1

direction = yaw + degree * 360

# NOBOPOT Ha yro/ no rmpockony

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

ifd>=0:
move(v+Uu,-v-u,v+u,-v-u)
else:

move(-v+Uu,Vv-u,-v+u,vV-u)

stop()

H



# KapTa coeAMHEHUI 30H NonA

area ={

1:[2, 6],
2:[1,3],
3:[2,4],
4:[3,5],

5:[4],

6:[1,7,11],
7:16,8],
8:[7,9],

9: [8,10],

10: [9],

11: [6,12],

12: [11,13],
13: [12,14],
14: [13,15],

15: [14]

# nownck KpaTtyavwero nytn BFS

def bfs(start, end):

queue = [start]

visited =[]

path = [end]

while queue:

t = queue.pop(0)



visited.append(t)

if t ==end:

break

foriin arealt]:
if i not in visited:

queue.append(i)

foriin visited[::-1]:

if i in area[path[-1]]:

path.append(i)

return path[::-1]

*

# nepesog RGB B yepHo-6enbIl

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

# pacno3sHasaHue ArUco mapkepa

def aruca():



global allowed

h, w=120, 160

photo = getPhoto()

# 06paboTKa nsobpaxkeHus

marker_2dim =[]

foriin range(h):

marker_2dim.append(photo[i+5:(i+1)*w+1-5])

marker = marker_2dim

# BblumcneHue ID mapkepa

def get_id(cords):

cords_marker_hfr = cords.copy()
cords_res = [j for sub in cords_marker_hfr for j in sub]

res =

foriin cords_res:

res +="1" if marker[i[1]][i[0]] >= 150 else "0"

return int(res, 2)

# Nouck yrnos mapkepa

cords = {}

# anropuT™M CKaHMPOBaHUA N306paXKeHNA

# nwet 4 yrna mapkepa



# nanee popmupyeTca ceTka

# v Bbluucnaetca ID

return id

#itdef grab():
##tbrick.servo("E3",60)
##tdelay(1000)

##tbrick.servo("E3", 0)

##tdef release():

##tdef liftUp():

#itdef liftDown():

H

# rnaBHas QyHKLMSA NPOrpammbl

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("SOUTHEAST?7", 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)

# 3anycK nporpammbl

void()

Xaet MTaBel

import math

calibrationData = (7, -37, -115, -108, 22, 4032)

HEHHH TR HacTpovika HEHHHEH T EHHHHEHE

mfl = brick.motor(M4)

mfr = brick.motor(M3)

enc_mfl = brick.encoder(E4)
enc_mfr = brick.encoder(E3)
servol = brick.motor('S1')

servo2 = brick.motor('S3')

sens_| = brick.sensor(A6)

sens_r = brick.sensor(A5)



sharp = brick.sensor(A2)

sharp2 = brick.sensor(A1l)

giro = brick.gyroscope()
giro.setCalibrationValues(calibrationData)

us = brick.sensor(D1)

def get_us():
stop()
s=0
for _in range(10):
s +=us.read()

returns/ 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()

returns/ 10

def get_sharp2():
stop()
s=0
for _in range(10):

s +=sharp2.read()



returns/ 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)

HEHHEHHHHE R PaboTa ¢ sHKoAepamu HitHEHHHHH I HHHE

def enc_move(v, I): # Bnepén no aHkogepam

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) < I

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, I): # Bnepén no asHkoagepam

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) < I
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, |): # Bnepén no sHkoaepam
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) < I
move(v, v)

stop_enc()

def enc_line(v, I): #Bnepéa no ng,
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) < I

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, I):
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) < I



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): # noBopoT KOpPNycom Ha 3HKOAEpbI
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): # NnoBopT ¢ AONONHUTENBLHON KONTNBPOBKOM
enc_res()
ourtime = script.time()
while script.time() - ourtime < time:
vl = enc_mfl.read() - angle
v2 = -(enc_mfl.read() - angle)
move(v2, vl)

stop()

HitHEHHHE HE Y Pab0Ta ¢ AaTunKa paccToaHun S HHEHHEH ]

def move_sharp(v, I):
kp_=5
kd_=2.5

err 1=0



err = sharp.read() - |
u=err*kp_+(err-err_l) *kd_
move(v + u, v - u)

err_|=err

HHHHHHH A A##E PaboTa ¢ rupockonom #HHHHHH A HHEHH

direction=0
angle old=0
degree=0

def angle(): # nouck yrna gns rupockona
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): # noBopoT no rupockony
global direction
angle()

ourdir = direction



enc_mfl_s = enc_mfl.read()

enc_mfr_s =enc_mfr.read()

err 1=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_|=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): # npoe3a Bnepén no rupockony
global direction
angle()
ourdir = direction
enc_mfl_s = enc_mfl.read()

enc_mfr_s =enc_mfr.read()

err 1=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()

HEHHEH ] PaboTa ¢ N, perynatopom #HfHH I

def move_line(v): # npoesa no N4 perynatopy

kp_=0.2
kd_=0.116
err 1=0

err = sens_l.read() - sens_r.read()
u=err*kp_+(err-err_I) * kd_
move(v - u, v + u)

err_|l=err

def move_line_1(v): # npoesg no NJA perynatopy

kp_=0.5
kd_=0.25
err 1=0

err = sens_l.read() - sens_r.read()
u=err*kp_+ (err-err_l) * kd_
move(v - u, v + u)

err_| =err



def move_line_inv(v): # npoesg no NJA perynatopy

kp_=0.5
kd_=0.08
err 1=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): # npoe3a Ao nepeKpécTKka
while sens_|.read() < 40 or sens_r.read() < 40:
move_line(v)

stop()

def per_PID_1(v): # npoe3n no nepekpécTka
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_|1=0

err = sens_l.read() - key
u=err *kp_+ (err-err_I) * kd_
move(v + u, v - u)

err_|l=err

# def arc_duga(vi, v2):

HHHHHHHH I HHH CepBol HHHHHHHHHHHHHHHHH
def move_sl(angle):
servol.setPower(angle)

delay(500)

def move_s2(angle):
servo2.setPower(angle)

delay(500)

HEHHTH R OqoMmeTpuA HHHBHEHHIHFHEHHAHTH]

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



# BepHyTb TEKYLLMI paguyc OT CTapTOBOM TOUKMU.
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

# BepHyTb TEKYLLUI paanyc OT CTapTOBOM TOUKM.
def odo_radius():

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

HitHHHEHHEHEHEHE PaboTa ¢ rpadamu HHHHHHHEHHEHHEH ]
area ={

0:[2, 5],

1:[1, 3, 6],

2:(2,4,7],

3:[3,8],

I

: [1I 61 9]I

U

:[2,5,7,10],

o]

:[3, 6, 8, 11],

~

. 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
foriin area[t]:
if i not in visited:

queue.append(i)

foriin visited[::-1]:
if i in area[path[-1]]:
path.append(i)

return path[::-1]

def bfs_lite(s, e):
a=I(s, [sD]
v ={s}



while g:

¢, p =q.pop(0)

ifc==e:

return p

for nin arealc]:
if n notin v:
v.add(n)

g.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]



HHHHHH AR PaboTa c Kamepon #H#HHAHHEHHHHRHIHIHT

def rgbtobw(num): # 13 RGB B Yb
r = (num & 0xff0000) >> 16
g = (num & 0x00ff00) >> 8
b = (num & 0x0000ff)
gr=r*0299+g*0.587+b*0.114

return gr > 20

def construct_cords_arr(point1, point2):
x1, y1 = pointl
X2,Yy2 = point2
dx=(x1-x2)/10
dy=(yl-y2)/10
cords_arr =]
foriin range(3):
cords_arr.append((round(x2 + 3 * dx +i * 2 * dx), round(y2 + 3 *dy +i * 2 * dy)))

return cords_arr

allowed =11, 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): # OTpakeHune No ropnsoHTanm

return [i[::-1] for i in mtx]

def rotate90(mat): # MosopoT Ha 90 rpaaycos
n = len(mat)
res = [[0] * n for _in range(n)]
foriin range(n):
for jin range(n):
res[jl[n - i - 1] = mat[i][j]

return res

def aruca(): # nowuck id apyku
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=""

foriin cords_res:

res +="1" if marker[i[1]][i[0]] >= 150 else "0"



return int(res, 2)

photo = getPhoto()
# print(photo)

cords = {}

foriinrange(h + w):

fl=0

forjin range(i + 1):

if len(cords) == 4:
break

ify>=horx>=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

cordsvl = construct_cords_arr(cords["tr"], cords["br"])
cordsv2 = construct_cords_arr(cords["tl"], cords["bl"])

cords_marker =[]



foriin range(len(cordsvl)):

cords_marker.append(construct_cords_arr(cordsv1[i], cordsv2][i]))

foriin range(4):
if get_id(cords_marker) in allowed:
id = get_id(cords_marker)
break
cords_marker = rotate90(cords_marker)
ifid ==-1:
cords_marker = mirror(cords_marker)
foriin 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)

returnr+g+b

def aruca_color(): # nouck Hanbonbliero no naowaam uBseta
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[O]]
cords_total += rgbtoaverage(i)

k+=1

ifk==0:
return 0

return cords_total // k

photo = getPhoto()
print(photo)

cords_col = {}

foriinrange(h + w):
fl=0

forjin range(i + 1):

if len(cords_col) == 4:
break

ify>=horx>=w:
continue

if rgbtoaverage(marker_col[y][x]) and cords_col.get("tl", (-1, -1)) == (-1, -1):
cords_col["tI"] = (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

cordsvl = construct_cords_arr(cords_col["tr"], cords_col["br"])
cordsv2 = construct_cords_arr(cords_col["tl"], cords_col["bl"])
cords_marker =[]

foriin range(len(cordsvl)):

cords_marker.append(construct_cords_arr(cordsv1[i], cordsv2][i]))

color=-1
foriin range(4):
color = get_color(cords_marker)

break

return color

def aruca_color_cent(): # nouck uBeTa B LLEHTPabHbIX MUKCUAAX
h, w =120, 160
photo = getPhoto()

cent=50*w+70

srsgsb=000

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

ifc==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+40and cur_r >cur_b + 40:
return "red"

elif cur_g>cur_r+40and cur_g > cur_b +40:
return "green"

elif cur_b>cur_r+40and cur_b >cur_g +40:
return "blue"

elif cur_r>cur_b +20and cur_g<cur_r:
return "yellow"

elif cur_r + cur_g + cur_b < 200:
return "black"

else:

return "white"



HHAHHHHH TR main #HETHHTHHH TR

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) < I
err = sens_l.read() - sens_r.read()

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

move(v + u, Vv - u)
err_old =err

stop()

##tgiro_move(100, 65)

#id = aruca()

# print("curent_id: ", id)

# print ("cpeaHunit uset:", aruca_color_cent())

# print(aruca_color())

# per_PID(-70)

#go()

# enc_line_one(50, 10000)

enc_res()



key=0
1=[0,1,2,3,4,5,6,7,8,9,10,11, 12, 13, 14, 15]
left=1[0,1,4,5,8,9,12, 13]
right = [2, 3, 6, 7, 10, 11, 14, 15]
coll1=10, 4,8, 12]
col2=1[1,5,9,13]

col3 =2, 6, 10, 14]
cold=13,7,11, 15]
e,w,sou=0,0,0

col_I=coll + col3

col_r =col2 + col4

s1=""

s2=""

53 = nn

#w

a, b' C' d' e = IOI’ IOI, IOI' IOI' IOI

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:
sl=a+b+c+d+e
elif key == 0:

sl=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

53 - nn
vl, 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:vl1="1'

s3=vl+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=""

al, bl cl,dl,el1="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=el+dl+cl+bl+al

elif key == 0:

s2=al+bl+cl+dl+el

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()

cl=0
if i in left:

cl=1

ifcl==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

ifi<=3:
c2=0

elifi<=7:
c2=1

elif i <= 11:

enc_res()
for _in range(c2):

enc_move(60, 200)

c3=-1
ifiincol_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)

ifc1==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()

cl=0
if i in left:

cl=1



ifcl==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

ifi <=3:
c2=0
elifi<=7:
c2=1

elif i <= 11:

enc_res()
for _in range(c2):

enc_move(60, 200)

c3=-1

ifiincol_l:



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 cl1==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) #Ot
move_s1(-100)
enc_move(60, 60)
enc_turn(-60, 220)

per_PID(60)



move_s2(100) #83
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 30Ha



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) # Bble3a, Ha HYXKHYIO IMHUIO
per_PID(60)

enc_move_lite(-60, 35)

k=0
al, bl,c1="0,'0,'0'

if get_us() <= 35: # nepBbI KyH

al="1'

enc_line(-60, 90)

enc_turn(60, 455)

enc_move_lite(-60, 50) #3a6op KybuMKa
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)

foriin range(3):
if s1[i] =="1"
break

k+=1

enc_line(60, 100)
for _inrange(k):
enc_res()

enc_move(60, 200) #npoes3n Ha OAMH NOHbIN Ky6

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)



enc_move_lite(-60, 30)

if get_us() <= 35: #B8TOpOI KYO

bl1="1'

enc_line(-60, 90)

enc_turn(60, 455)

enc_move_lite(-60, 50) #3abop Kybu1Ka
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)

foriin range(3):
if s1[i] =="1"
break

k+=1

enc_line(60, 100)
for _inrange(k):
enc_res()

enc_move(60, 200) #npoe3a Ha OAMH NO/HbIN Ky6



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: #TpeTunii Ky6

c1="1

enc_move_lite(-60, 90)

enc_turn(60, 460) #zab



enc_move_lite(-60, 90) #3abop Kybu1Ka
move_s2(-100)

delay(500)

move_s1(80)

delay(500)

move_s2(100)

delay(500)

enc_move_lite(60, 90) #3a6op Kybuka

enc_turn(60, 430)

per_PID(60)
enc_move_lite(60, 100)

enc_turn(60, 430)

foriin range(3):
if s1[i] =="1"
break

k+=1

enc_line(60, 100)
for _inrange(k):
enc_res()

enc_move(60, 200) #npoe3a Ha 04MH NOJIHbIN Ky6

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=al+bl+cl

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)



XonyHos Alpocnas

const Pl = 3.14159265

const BASE_SPEED = 50;
const turn_speed = 30;
const TICS_TO_MM =1;

const LINE_THRESH = 45;

var encl, enc2;

var linel, lineR;

var distl, dist2;

var yaw;

var prevTime = script.time(), currTime = script.time();
var e_| = 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(){
encl = -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();
encl =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 prevlLineError = 0;
var Integral_summ = 0;

function getErrorLineFollow(){



var kP = 0.45, kD = 0.25, kl = 0;
error = lineR - lineL;
dt = currTime - prevTime;
if(dt > 0){
uP = error * kP;
uD = (error - prevLineError) * kD / dt;
Integral_summ += error;
ul = 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 - encl;
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 = (encl + enc2) / 2;
Integral_summ = 0;

avg = (encl +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 = (encl +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, kl =0.001, kD =0;

dt = currTime - prevTime;
errorl = target - yaw;
error2 = (360 - Math.abs(errorl)) * sign(errorl);
if (Math.abs(errorl) < Math.abs(error2)){
error = - errorl;

}

else{



error = -error2;

}

print(target, " - ", yaw, " =", error)

uP =error * kP;
ul =0;

ubD =0;

if (dt 1= 0){

iGyroSumm += error * dt;

ul = iGyroSumm * kI;
ubD = kD * (error - prevGyroError) / dt;

}

return uP + ul + ubD;

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){
varsp =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){
varsp=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 = (encl +enc2) /2
//print(encl, enc2)
}
stopMotors()

}

function move_backward(deg){
varsp=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 = (encl +enc2) /2
//print(encl, enc2)
}

stopMotors()

}

function move_wall_forward(deg){

varsp =60, err=0, last_ err=0,kp=0,kd=0



resetEnc()
getSensors()
vardeg_now =0
while (deg_now < deg) {
getSensors()
err = getErrorWallFollow()
driveMotors(-(sp + err), -(sp - err))
deg _now = (encl +enc2) /2
//print(encl, enc2)
brick.display().clear();
brick.display().addLabel(dist2, 10, 10, 20)
brick.display().redraw()
}

stopMotors()

}

function move_turn_left(deg){
varsp=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 = (encl*sign(encl) + enc2*sign(enc2))/ 2
//print(encl, enc2)

}

stopMotors()

}

function move_turn_right(deg){



varsp=40,err=0, last err=0,kp=0,kd=0
resetEnc()
getSensors()
vardeg_now =0
while (deg_now < deg) {
getSensors()
err=0
driveMotors((sp + err), -(sp - err))
deg_now = (encl*sign(encl) + enc2*sign(enc2)) / 2
//print(encl, 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)

varY=10,0,0,0, 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[O];
}
brick.display().clear();
brick.display().addLabel('"WEST:' + west, 10, 10, 20)
brick.display().redraw()
script.wait(5000)
move_turn_left(200)
turnTolinelLeft()

move_turn_right(40)

function read_veter(){
lineFollowUntilCross()
getSensors()
if (distl > 40) {

veter=1

}
move_forward(300)
lineFollowUntilCross()
move_forward(300)
lineFollowUntilCross()
move_forward(300)
lineFollowUntilCross()
move_forward(460)
move_turn_left(100)
turnTolinelLeft()

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)
//3abupaem KyBbUK
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)
// pa3BopoT ¥ Npoesa A0 NepekpecTka
move_turn_right(600)
turnToLineRight()
move_turn_left(40)
lineFollowUntilCross()
// knagem Kybuk
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 = §;
}
if (west ==2) {
west = §;
}
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)
turnTolinelLeft()
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)
turnTolinelLeft()

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 O;

main()

YewywH Erop

import sys
import time
import random

import math

# Bepx - akb

# M4, E4 - neBbili
# M3, E3 - npaBbIn
# A6 - nesbin

# A5 - npaBblii

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()

ded =e4 - last_e4d

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 ed =ed

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 > O:
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

# Bepx - akb

# M4, E4 - neBbili
# M3, E3 - npaBbIn
# A6 - nesbin

# A5 - npaBblii

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

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:return0
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()

ded =e4 - last_ed

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_ed =e4d

last e3=e€3

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=38):

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=12

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 O

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=10,0,0,0]
fori_iin range(3):
ifi_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)
Yli_il=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

ifi_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=1[0,0,0,0]
cl=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:
cl+=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=12

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()

ifcl>=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=12

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

# Bepx - akb



# M4, E4 - neBbii
# M3, E3 - npasbiit
# A6 - neBbit

# A5 - npaBbiit

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

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

e3 = brick.encoder("E3").read()

ded =e4 - last_e4d

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 ed =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=38):

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_sensorl():
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_sensori():
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=12

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=12

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 O

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_sensori()

script.wait(200)

if cube[0] in (2, 3):
turn_right_sensorl()
script.wait(200)
cross_forward(50)
line_enc_forward(50, 160)
turn_left_sensori()

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 O
backward_enc(60, a)
turn_right_sensori()
cross_forward(50)
line_enc_forward(50, 160)
if cube[0] in (2, 3):
turn_right_sensori()
turn_right_sensori()
script.wait(200)
cross_forward(50)
line_enc_forward(50, 160)
turn_left_sensorl()
else:

turn_right_sensorl()

# --- 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

fori_iin 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)
ifi i==4:
line_enc_forward(50, 180)
else:

line_enc_forward(50, 150)

if c>=2:
print(WEST, i_i)
WESTI[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)

qrl =]
qr2 =]
ar3 =]
ard =]

forward_enc(35, 120)
script.wait(200)
grl.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9)

grd.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)
grl.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9)

grd.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)
grl.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9)

grd.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)
gr2.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9)

gr3.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)
gr2.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9)

gr3.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)



gr2.append(norm(brick.sensor("A6").read(), A6_min, A6_max) < 9)

gr3.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)

gr c_1="1"if grl.count(1) == 3 else "0"
gr_c_2="1"if gr2.count(1) == 3 else "0"
gr_c_3="1"if gr3.count(1) == 3 else "0"

gr_c_4="1"if grd.count(1) == 3 else "0"

brick.display().clear()

brick.display().addLabel(gr_c_1, 1, 1, 20)
brick.display().addLabel(gr_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=10,0,0,0, 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:
cl+=1
if dist_left < 18:
pr1+=1
# brick.display().addLabel("1", 1, 40, 50)
if 1800 < enc - start_enc < 2300:
if dist < 18:
c2+=1
if dist_left < 18:
pr1+=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:
pr2+=1
# brick.display().addLabel("4", 1, 40, 50)
if 3300 < enc - start_enc < 4100:
if dist < 18:
c5+=1
if dist_left < 18:
prr2+=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)

ifcl>=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_sensori()

my_sort(CUBES, 0)

cross_forward(50)
line_enc_forward(50, 160)
turn_left_sensori()
turn_left_sensori()

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_sensori()
turn_left_sensori()
cross_forward(50)
line_enc_forward(50, 160)
turn_right_sensori()

turn_right_sensorl()

my_sort(CUBES, 1)

cross_forward(50)
line_enc_forward(50, 160)
turn_left_sensorl()
turn_left_sensorl()

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_sensori()
turn_left_sensorl()
cross_forward(50)
line_enc_forward(50, 160)
cross_forward(50)
line_enc_forward(50, 160)
turn_right_sensori()

turn_right_sensorl()

my_sort(CUBES, 2)

brick.stop()

import sys
import time
import random

import math

# 1900 2400 2900

# Bepx - akb

# M4, E4 - neBbl
# M3, E3 - npaBbIn
# A6 - nesbivi

# A5 - npaBbiii

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

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()

ded =e4 - last_e4d

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_ ed =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=12

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 O

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]
fori_iin range(3):
ifi_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)

ifc>=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)
ifi_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) * 15ifi_i==0 else -100 - Y.count(1) * 15)

gyro_rotate(-110 - Y.count(1) * 15ifi_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=10,0,0,0]

cl=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:
cl+=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=12

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()

ifcl>=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()

3nnuHrep AHgpei

import sys



import time
import random

import math

kp_enc=0.3

kd_enc=0.1

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+l
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") # MpaBoe
E4_enc = brick.encoder("E4") # NleBoe
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()

Y

foriinrange(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()






