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1 k< 1,kjy, < 0.01,x < 100,x,, < 3,y <« 100,y;,, < 5
2 while( abs(k) > ky;, or abs(x) > x;, o1 abs(y) > y;;,,) do

3  img < read() BRBLE R

4  border « detect(img) AR LE TN FRIRAYIA R

5 img < img(border) TREL AR 2 M B AR AV E R Bk

6 rectangle « extraction(border,img) IREE & HEHHMANT

7  bottom point < bottom(rectangle) B FE R T AEANTR

8 kxy < adjust(bottom point)  RIFHR AR NNRIFRESIFEH

9 end while
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1 stander < 0.5,border < 0

2 car.speed « 12 ZIBArit

3 while(abs(stander — border) > 0.01) do

4 img «read() MR LE R

5  border « detect(img) 2 NEFUNFRIRAY D T

6 end while

7 car.speed < 0 =1k
8 border « detect(img) FHE ML TN ARIRAYID R

9 if (abs(stander — border) > 0.03) then ERFEERE
10 car.speed < 12if stander — border > 0 else —12

11 time.sleep(0.05)

12 endif

T
=

13 car.speed < 0
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Table 1 PIZ% 14 BEXT L
HWEHTR SERN &% Lloss | EfTHEK BITER
HIR 7.8M 0.08 31 HEARE, BTEHE
HI(K) 24.6M 0.07 15 BEfTRE, EREEtIYZ TERE
BIR+ L 18.6M 0.04 18 A%, BEfTHFEER
BIR + AL (K) 45.3M 0.03 10 A%, EBEf s
BHER 100M 0.006 3 MG E, Hk

WIZRES Loss #hZe (1 + BIR)
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Figure 1 Jl|ZRiZFE loss
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def get angle(img):
hsv = cv2.cvtColor(img, cv2.COLOR_BGR2HSV)
low_hsv = np.array([17, 41, 40])
high hsv = np.array([25, 255, 255])
mask = cv2.inRange(hsv, lowerb=low_hsv, upperb=high hsv)
cv2.imwrite("../image/line.png", mask)
left = right = None

for i in range(320, 0, -1):
if mask[450][1i] == 255:
left = i

break

for i in range(320, 640):
if mask[450][i] == 255:
right = i

break
if right is None and left is None:
right = 640

left = 0

if left is None:
left = -50

if right is None:

right = 710
mid = (left + right) / 2
p_one = 2.1
p_two = 2.8
one = (mid - 320) / 320 * p one
two = ((mid - 320) ** 2) / (320 ** 2) if one > 0 else -((mid -

320) ** 2) / (320 ** 2)
two = two * p two

return one + two

Bi% B R EIE+HHRE N



img = self.front cam.read()
angle = self.cruise(img)
cnn_angle = self.cnn cruise(img)
if abs(cnn_angle - angle) > 0.5:
angle = cnn_angle
print("angle:", angle)

self.cart.set steer(angle)

MR C ZSRFE

# full adjust.py

import time

import config
from units import *

from units.adjuster import get points

cart = Cart()
front _cam = Camera(config.front cam)
front cam.start()

front_dec = Detector('front')

def adjust_k():
img = front cam.read()
res = front_dec.infer(img)
k=1
if len(res) ==
cart.set_speed(-15)
time.sleep(0.03)
cart.stop()
else:
bottom points = get points(img, [res[0].left, res[0].top,
res[0].right, res[0].bottom])
if bottom points is None:
cart.set speed(-15)
time.sleep(0.03)
cart.stop()

else:



k = -(bottom points[1][1] - bottom points[0][1]) /

(bottom points[1][0] - bottom points[0][0])
if abs(k) < 0.001:
return k
if k > 0:

speed = max(20 * k + 11, 11)
else:

speed = min(20 * k - 11, -11)
print("k_speed", speed)
cart.round(speed)
# origin
# time.sleep(abs(k * 0.75))
time.sleep(abs(k * 0.82))
cart.stop()

return k

def adjust x(stander, lim=4):
global i
# adjust_k
img = front cam.read()
res = front dec.infer(img)
x = 100

if len(res) == 0:
return x
else:
bottom points = get points(img, [res[0].left, res[0].top,
res[0].right, res[0].bottom])
if bottom points is None:
return x
else:
i=0
now_mid = (bottom points[0][0] + bottom points[1][0]) / 2
print("x mid", now mid)
delta = now_mid - stander
x = delta
if abs(delta) <= lim:

return x



else:
delta_speed = 0.12 * delta
speed = 10.5 + delta speed if delta > 0 else -10.5 +
delta
if speed > 15:
speed = 15
elif speed < -15:
speed = -15
print("x_speed:", speed)
cart.right move(speed)
time.sleep(min( (abs(delta / 2)) * 0.011, 0.15))
cart.stop()

return x

def adjust_y(stander, 1lim=3):

img = front cam.read()

res = front_dec.infer(img)
y = 100
if len(res) == 0:

cart.stop()
else:
bottom points = get points(img, [res[0].left, res[0].top,
res[0].right, res[0].bottom])
if bottom points is None:
cart.set_speed(-15)
time.sleep(0.03)
cart.stop()
# elif min(bottom points[0][1], bottom points[1][1]) <
else:
now _mid = (bottom points[0][1] + bottom points[1l][1]) / 2
print("y mid:", now _mid)
delta = stander - now_mid
y = delta
if abs(delta) <= lim:
return y
else:
delta_speed = 0.115 * delta
speed = 10.65 + delta speed if delta > 0 else -10.65
+ delta
if speed > 15:
speed = 15
elif speed < -15:



speed = -15
print("y speed:", speed)
cart.set speed(speed)
time.sleep(min( (abs(delta / 5)) * 0.017, 0.15))
cart.stop()
cart.stop()

return y

def adjust(x_stander, y stander, k 1lim=0.01, x 1im=8, y 1lim=3):
t = time.time()
front cam = Camera(config.front cam)

front_dec = Detector('front')

while time.time() - t <= 10:

adjust_k()

time.sleep(0.03)
adjust_x(x_stander, lim=x lim)
time.sleep(0.03)
adjust_y(y_stander, lim=y lim)
time.sleep(0.03)

adjust_k()

img front cam.read()

res front dec.infer(img)
if len(res) ==
cart.set speed(-15)
time.sleep(0.03)
cart.stop()
continue
bottom points = get points(img, [res[0].left, res[0].top,
res[0].right, res[0].bottom])
if bottom points is None:
cart.stop()
print("not find")

continue
k = -(bottom points[1][1] - bottom points[0][1]) /
(bottom points[1][0] - bottom points[0][0])
x = (bottom points[0][0] + bottom points[1][0]) / 2
y = (bottom points[0][1] + bottom points[1][1]) / 2

print("k, x, y", k, X, y)
if abs(k) <= k_1lim and abs(x - x_stander) <= x_lim and abs(y

- y stander) <= y lim:



print("Adjust time:", time.time() - t)

break

return 0

# units.adjuster.py

import cv2

import time

import config

import numpy as np

from .cart import Cart
from .camera import Camera

from .detector import Detector

def bottom two(points, borders):
x_scale = 640
y_scale = 480
points = sorted(points, key=lambda x: x[1], reverse=True)
points[0][0], points[0][1] = points[0][0] + int(x_scale *
borders[0]), points[0][1] + int(y_scale * borders[1l])
points[1][0], points[1][1] = points[1][0] + int(x_scale *
borders[0]), points[1][1] + int(y_scale * borders[1])

return [points[0], points[1l]]

def get points(img, borders):
X_scale, y scale = 640, 480

borders = [max(borders[0] - 0.05, 0.01),
max(borders[1l] - 0.05, 0.01),
min(borders[2] + 0.05, 0.99),
min(borders[3] + 0.05, 0.99)]
img = img[int(y_scale * borders[1l]): int(y scale * borders[3]),
int(x_scale * borders[0]): int(x_scale * borders[2])]

hsv = cv2.cvtColor(img, cv2.COLOR_BGR2HSV)
# low_hsv = np.array([0, 0, 190])

# high hsv = np.array([185, 221, 255])
low_hsv = np.array([0, 0, 185])

high hsv = np.array([190, 221, 255])



35

36
37 # JD5RHREY
38 _, contours, hier = cv2.findContours(mask, cv2.RETR_EXTERNAL,
cv2.CHAIN APPROX SIMPLE)
39 for cnt in contours:
40 cnt_len = cv2.arcLength(cnt, True) # ITEHREREK
41 cnt = cv2.approxPolyDP(cnt, 0.02 * cnt len, True) # ZifZiER
42 if len(cnt) == 4 and cv2.contourArea(cnt) > 600 and
cv2.isContourConvex(cnt):
43 # M = cv2.moments(cnt) # ITEEIANIE
44 # cx = int(M[ 'ml10'] / M['m00'])
45 # cy = int(M['m01'] / M['m00']) # HEFE/L
46 cnt = cnt.reshape(-1, 2)
47 # print(cnt)
48 # max_cos = np.max([angle cos(cnt[i], cnt[(i + 1) % 4],
cnt[ (i + 2) % 4]) for i in range(4)])
49 return bottom_ two(cnt, borders)
50 return None
51
Fi#RD BUERE
1  #!/usr/bin/python3
2 # -*- coding: utf-8 -*-
3w
4  **Collect the cruise data**
5
6 | Before you run this module, you need to change the ~“result dir™"
and check it is exists.
7 | The collected data will saved into ~“result dir > with format of
jpg.
8 | And the cruise data will be written into ~“result.json™’
g munm
10
11
12  import os
13  import time
14
15 import cv2
16 import threading

mask = cv2.inRange(hsv, lowerb=low_hsv, upperb=high hsv)
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import json
import config
from constants import *

from units import JoySti

# 18 130 139

result dir = "/home/root

class Logger:
def _ init (self):

self.camera =

self.stopped

self.paused

self.epoch

self.counter
self.map = {}
self.result_dir
# self.result di
"/home/root/workspace/au

# self.result di

def start(self):
if self.paused:
self.epoch +
self.map.cle
self.counter

self.camera.

self.result |

"train{}".format(self.ep
self.check _d
self.paused

cart.set_spe

def pause(self):

if self.stopped

return
self.paused = Tr
cart.stop()
cart.stop()
time.sleep(0.5)
path = "{}/resul
with open(path,

ck, Cart, Camera

/workspace/autocar/image/cruiser”

Camera(config.front cam)
False

True

141

0

result_dir
r:
tocar/image/solider"

r = "/mnt/data/train24"

=1

ar()

=0

start()

dir = os.path.join(result dir,
och))

ir()

= False

ed(25)

or self.paused:

ue

t.json".format(self.result_dir)

'w+') as fp:



json.dump(self.map.copy(), fp)
print ("PAUSED")

def check dir(self):
if not os.path.exists(self.result dir):

os.mkdir(self.result_dir)

def stop(self):
self.stopped = True

def log(self, axis):
if not self.paused:
cart.set steer(axis)
image = self.camera.read()
path = "{}/{}.Jjpg".format(self.result dir, self.counter)
self.map[self.counter] = axis
cv2.imwrite(path, image)
self.counter += 1

print("writing to {}".format(path))

def stopped(self):

return self.stopped

def joystick thread():
| This thread use to read the buttons from joystick,
| after read an special button, use special function.
while not logger.stopped():
button = js.read()
if button.type == L1 and button.value ==
logger.start()
elif button.type == Rl and button.value ==
logger.pause()
elif button.type ==
logger.stop()
elif button.type == RAXIS:
if button.number == 2:

js.x_axis = button.value / AXIS_MAX

def main():



101 t = threading.Thread(target=joystick thread, args=())
102 t.start()
103 cart.start()
104 while not logger.stopped():
105 logger.log(js.x axis)
106
107 t.join()
108 cart.stop()
109
110
111 if _ name == "_main_":
112 js = JoyStick()
113 cart = Cart()
114 logger = Logger()
115 js.open()
116 cart.start()
117 main()
B E tnisDR &
1  #!/usr/bin/python3
2 # -*- coding: utf-8 -*-
3w
4 | This model will collect the marks data.
5 | Before you run this model you need to change and check the
" “basic_save path™ .
6 | while running, you can press ~"L1°~ to start, “"R1° " to pause and
"TA™T to stop.
7 | All data will save into ~“basic_save path/mark(i)™"
g mww
9
10 import os
11  import time
12
13  import cv2
14  import threading
15 import config
16 from constants import *
17 from units import JoyStick, Cart, Camera, Cruiser, Steering
18

19
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basic save path = "../image/side"

logger lock = threading.Lock()

stopped = False

class Logger:

def _ init (self):

self. paused

True

self.start_counter = 0

self.counter

self.epoch =

0

0

def construct dir(self):

return os.path.join(

basic_save path,

"mark" + str(self.epoch)

)

# "image/marks/mark0"...

def start(self):

if self. paused:

if not os.path.exists(self.construct dir()):

print(os.getcwd())

os.mkdir(self.construct dir())

self. paused = False

cart.start()

cart.set_speed(20)

def pause(self):

if not self. paused:

cart.set speed(0)

self. paused = True

self.epoch += 1

self.counter = 0

cart.stop()
print("STOPPED")

def log(self):

if not self. paused:

# image

front cam.read()



image = side_cam.read()

path = os.path.join(self.construct dir(),
-Jpg")

cv2.imwrite(path, image)

"

str(self.counter) +

self.counter += 1
print("writing to {}".format(path))
else:

time.sleep(0.01)

@property
def paused(self):

return self. paused

logger = Logger()

def joystick thread():
global stopped
while not stopped:
button = js.read()
# print (button.type)

if button.type == L1 and button.value ==
logger.start()

elif button.type == Rl and button.value ==
logger.pause()

elif button.type == RAXIS:
if button.number == 2:

steer = button.value / AXIS MAX
cart.set_steer(steer)
elif button.type ==
global_release()
elif button.type == R2:
steer3.rotate(40, config.rights['3']['angle'])
time.sleep(1l)
elif button.type == L2:

steer3.rotate(40, config.lefts['3']['angle'])
time.sleep(1l)

elif button.type == TB:
if button.value == -AXIS MAX: # TOP

steer2.rotate (40, 0)
time.sleep(1l)
elif button.value == AXIS MAX: # BOTTOM



steer2.rotate(40, 20)

time.sleep(1l)

# def global init():
# front cam.start()

# js.open()

def global release():
global stopped
stopped = True
logger.pause()
front cam.stop()
side cam.stop()

cart.stop()

def take picture():
while not stopped:
logger.log()

def cru threading():
while not stopped:
if not logger.paused:
angle = cruiser.infer(front cam.read())

cart.set_steer(angle)

def main():
front_cam.start()
side cam.start()
js.open()
js_thread = threading.Thread(target=joystick_thread, args=())
pic_thread = threading.Thread(target=take picture, args=())

cru_thread threading.Thread(target=cru_threading)
js_thread.start()

pic_thread.start()

cru_thread.start()

js_thread.join()

pic_thread.join()



cru_thread.join()

if name == main g

logger lock = threading.Lock()

cart = Cart()

cruiser = Cruiser()

front _cam = Camera(config.front cam)
side cam = Camera(config.side cam)
js = JoyStick()

steer2 = Steering(2)

steer3 = Steering(3)

main()



