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THANIDA SRICHAIPETCH : ANALYSIS OF TRAFFIC CONDITION BY
USING MACHINE VISION. THESIS ADVISOR : ASSOC. PROF. FLT. LT.

KONTORN CHAMNIPRASART, Ph.D., 50 PP.
MACHINE VISION/TRAFFIC/ANALYSIS

Nowadays, there is a large number of students and staffs at Suranaree University
of Technology. Since vehicles are required for daily transportation therefore, the
number of students and staffs is having a remarkable impact on the number of vehicles,
traffic congestion, and parking availability within the university area. This research
focuses on the analysis of traffic condition using machine vision in classifying and
counting vehicle. Traffic videos were recorded by using an IP camera installed at the
junction area (entrance) of the general inspection building (Building 1). Three types
of vehicles were considered in this research: small, mid-size, and large vehicles.
The collected videos were used in machine vision process to isolate the interested
vehicle from the background and to detect its dimensions. The experimental results of
vehicle counting and classification analyzed from 50 traffic videos show that the
average accuracy (%) and standard deviation of small vehicles, mid-size vehicles,

and large vehicles are 87.51 £ 7.61, 90.01 £+ 4.41, and 93.72 £ 5.71, respectively.
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[ Python 3.7.0 Shell _ o %

File Edit Shell Debug Options Window Help

48 .> ID: 103 going down at Tue Sep 15 15:08:08 2020 1606 591 1015 ~
49 .> ID: 103 going down at Tue Sep 15 15:08:08 2020 1487 587 900

50 .> ID: 103 going down at Tue Sep 15 15:08:09 2020 1505 605 900

51 .>» ID: 103 going down at Tue Sep 15 15:08:09 2020 1505 605 %00

52 .» ID: 103 going down at Tue Sep 15 15:08:09 2020 845 271 574

53 .» ID: 118 going down at Tue Sep 15 15:08:09 2020 347 119 228

54 .» ID: 124 going down at Tue Sep 15 15:08:09 2020 396 144 252

55 .» ID: 124 going down at Tue Sep 15 15:08:09 2020 396 144 252

56 .> ID: 124 going down at Tue Sep 15 15:08:10 2020 204 50 124

57 .>» ID: 121 going down at Tue Sep 15 15:08:11 2020 648 264 384

58 .> ID: 121 going down at Tue Sep 15 15:08:11 2020 743 304 439

59 .> ID: 138 going down at Tue Sep 15 15:08:12 2020 402 169 233

60 .> ID: 137 going down at Tue Sep 15 15:08: 2020 369 149 220

6l .> ID: 148 going down at Tue Sep 15 15: 26 2020 365 265 100

62 .> ID: 150 going down at Tue Sep 15 15:08:30 2020 882 350 532

63 .> ID: 152 going down at Tue Sep 15 15: 1 2020 569 252 317

64 .> ID: 160 going down at Tue Sep 15
65 .>» ID: 160 going down at Tue Sep 15 H
66 .>» ID: 166 going down at Tue Sep 15 15
67 .» ID: 172 going down at Tue Sep 15 15:
68 .> ID: 183 going down at Tue Sep 15
69 .> ID: 183 going down at Tue Sep 15
70 .> ID: 183 going down at Tue Sep 15 15:
71 .> ID: 183 going down at Tue Sep 15 15:08:5
54 2020 594 250 344

2020 408 115 283
2020 426 119 307
2020 317 124 183
2020 402 298 104
2020 383 135 248
: 2020 433 155 278
53 2020 596 227 3€9
2020 e48 244 404
72 .> ID: 183 going down at Tue Sep 15 15:
73 .> ID: 183 going down at Tue Sep 15 :54 2020 €76 280 396
74 .> ID: 187 going down at Tue Sep 15 :54 2020 194 104 S0
75 .> ID: 190 going down at Tue Sep 15 15:08:54 2020 237 130 107
76 .> ID: 187 going down at Tue Sep 15 54 2020 197 88 10%
7 .> ID: 204 going down at Tue Sep 15 2020 575 130 445
78 .> ID: 204 going down at Tue Sep 15 15 z 2020 396 270 126
79 .> ID: 215 going down at Tue Sep 15 15:09:17 2020 368 260 108

80 .> ID: 217 going down at Tue Sep 15 15:09:20 2020 175 109 66

81 .> ID: 221 going down at Tue Sep 15 15: :36 2020 592 217 375

82 .> ID: 221 going down at Tue Sep 15 15: : 2020 1060 378 €82

83 .> ID: 221 going down at Tue Sep 15 15: :38 2020 1074 386 €88

84 .> ID: 223 going down at Tue Sep 15 15:09:38 2020 402 146 256

85 .> ID: 221 going down at Tue Sep 15 15:09:38 2020 445 88 357

86 .> ID: 223 going down at Tue Sep 15 15:09:39 2020 436 113 323

87 .> ID: 234 going down at Tue Sep 15 15:09:39 2020 251 75 176 v
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Motorcycle DOWN

1 .» ID: 1 going down

Motorcycle DOWN

2 .» ID: 2 going down

Motorcycle DOWN

3 .» ID: 4 going down

Motorcycle DOWN

4 .» ID: 5 going down

at Tue

at Tue

at Tue

at Tue

Sep 15 10:30:32 2020 402 285 117
Sep 15 10:30:37 2020 379 265 114
Sep 15 10:30:40 2020 389 274 115

Sep 15 10:30:43 2020 445 250 185
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Jale T laesud vulaslidsunsy
1 995 640
2 157 149
3 827 568
4 16 16
5 129 137
6 721 537
7 36 39
8 277 281
9 90 94
10 258 252
U 3,506 2,713
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3ale ulaeaywd Hulaaldsunsy
1 774 644
2 160 150
3 574 489
4 26 27
5 264 246
6 734 505
7 33 33
8 187 179
9 46 46
10 410 358

59U 3,208 2,677
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15199 4.3 nfFeunsauved llsunsulumsdudiuiusavuiam@an un 3

3ale Vi laeuyud Hulaaldsunsy
1 590 498
2 279 249
3 328 299
4 21 21
5 154 167
6 494 413
7 41 38
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10 131 124

59 2,211 1,985
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3ale ulaeaywd Hulaaldsunsy
1 171 155
2 52 52
3 51 50
4 2 2
5 42 41
6 137 130
7 20 20
8 5 5
9 36 36
10 17 19

59U 533 510
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15199 4.5 nfFeumsmauved ldsunsulumsuuduiusavuia@n U 5

3ale Vi laeuyud Hulaaldsunsy
1 408 371
2 73 72
3 373 321
4 1 2
5 40 43
6 442 405
7 17 18
8 202 197
9 26 27
10 286 249

3N 1,868 1,705
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3ale ulaeaywd Hulaaldsunsy
1 21 19
2 20 17
3 39 37
4 2 2
5 16 15
6 52 45
7 5 6
8 13 11
9 10 9
10 29 33

59U 207 194
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1 32 27
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3 20 21
4 7 8
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6 24 25
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2 23 21
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4 1 1
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6 36 33
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59U 245 220
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import cv2

import numpy as np
import Vehicle
import time

count_down =0

DownMTR =0
DownCAR =0
DownBUS =0

num car=0
cap = c¢v2.VideoCapture('3_15082020.MP4')
for i in range(19):

#print properties video

print (i, cap.get(i))
w = cap.get(3)
print ("Width', w)
h = cap.get(4)
print (‘'Height', h)
frameArea = h*w
areaTH = frameArea/800
print ('Area Threshold', areaTH)
line_down = 550 # position of line blue
line_down2 = 600 # position of line red
down_limit = line_down + 20

print ("Blue line y:", str(line_down))
line_down_color = (255,0,0)

print ("Red line y:", str(line_down2))
line_down_color2 = (0,0,255)

#set h,w line blue
ptl =[O0, line_down]

pt2 = [w, line_down]
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pts_L1 = np.array([ptl,pt2], np.int32)
pts L1 =pts Ll.reshape((-1,1,2))

#set h,w line red
pt3 = [0, line_down2]
ptd = [w, line_down2]
pts_L2 = np.array([pt3,pt4], np.int32)
pts_ L2 = pts_L2.reshape((-1,1,2))

#line limit white
pt5 =[0, down_limit]
pt6 = [w, down_limit]
pts_L3 = np.array([pt5,pt6], np.int32)
pts_L3 = pts_L3.reshape((-1,1,2))

#Create the background subtractor
fgbg = cv2.createBackgroundSubtractorMOG2()
kernelOp = np.ones((3,3), np.uint8)
kernelOp2 = np.ones((5,5), np.uint8)
kernelCl = np.ones((11,11), np.uint8)

#Variables
font = ¢cv2.FONT HERSHEY SIMPLEX
vehicles =[]
max_p avg=>5
pid=1

while(cap.isOpened()):

ret, frame = cap.read()

for i in vehicles:

i.avg one()
gray = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY)
cv2.imshow('Gray Image',cv2.resize(gray, (400, 300)))
fgmask = fgbg.apply(gray)

fgmask2 = fgbg.apply(gray)



try:
ret, imBin = cv2.threshold(fgmask, 200, 255, cv2.THRESH_BINARY)
ret, imBin2 = cv2.threshold(fgmask2, 200, 255, cv2.THRESH BINARY)
mask = cv2.morphologyEx(imBin, cv2.MORPH_OPEN, kernelOp)
mask2 = cv2.morphologyEx(imBin2, cv2.MORPH_OPEN, kernelOp)
mask = cv2.morphologyEx(mask, cv2.MORPH_CLOSE, kernelCl)
mask2 = cv2.morphologyEx(mask2, cv2.MORPH_CLOSE, kernelCl)
cv2.imshow('Background Subtraction', cv2.resize(fgmask, (400, 300)))
cv2.imshow('Masked Image', cv2.resize(mask, (400, 300)))
cv2.imshow('Masked Image2', cv2.resize(mask2, (400, 300)))
except:
print (‘'Number of Motorcycle Down:', DownMTR)
print (‘Number of Car Down:', DownCAR)
print (Number of Bus Down:', DownBUS)
print (TOTAL DOWN:', count_down)
break
contours, hierarchy = ¢v2.findContours(mask, cv2.RETR  EXTERNAL,
cv2.CHAIN APPROX NONE)
for cnt in contours:
#create lines to track moving objects
cv2.drawContours(gray, cnt, -1, (0,255,0), 3, 8)
area = cv2.contourArea(cnt)
if area > areaTH:
M = cv2.moments(cnt)
cx = int(M['m10'//M['m00'])
cy = int(M['m01'/M['m00'])
X,y,w,h = cv2.boundingRect(cnt)
def pause():
programPause = raw_input("Press the <ENTER> key to continue...")

new = True
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for i in vehicles:
if abs(x-1.getX()) <= w and abs(y-i.getY()) <= h:
new = False
i.updateCoords(cx,cy)
if i.going DOWN(line_down2,line_down2) == True:
obj = gray[y:y+h, x:x+w]
rectangle = cv2.rectangle(frame, (x, y), (x + w, y + h), (0, 255, 0), 2)
height=y +h
width=x+w
Size DOWN =h +w
if 715 <Size DOWN <800: # car
if 300 <h <400 and 400 < w < 450:
DownCAR +=1
count_down += 1
print("Car DOWN")
num car +=1
print(num_car," > ID:", i.getld(), ' going down at', time.strftime("%c"),Size DOWN, h, w)
elif 800 < Size DOWN < 1300: #car
if 300 <=h <450 and 450 < w < 600:
DownCAR +=1
count_down +=1
print("Car DOWN")
num_car += 1
print(num_car," > ID:", i.getld(), ' going down at', time.strftime("%c"),Size DOWN, h, w)
elif 300 < Size DOWN < 700: #motorcycle
if 150 <h <390 and 100 <w < 230:
ifh>w:
DownMTR +=1
count_down += 1

print("Motorcycle DOWN")
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num_car +=1
print(num_car," > ID:", i.getId(), ' going down at', time.strftime("%c"),Size DOWN, h, w)
cv2.imshow('Object Detection', obj)
elif i.going DOWN(line_down,line_down) == True:
obj = gray[y:y+h, x:x+w]
rectangle = cv2.rectangle(frame, (x, y), (x + w, y + h), (0, 255, 0), 2)
height =y +h
width=x +w
Size DOWN = h + w
if 1800 < Size DOWN <2600: #bus
if h> 800 and w < 1310:
ifh<w:
DownBUS +=1
count_down += 1
print("Bus DOWN")
num car +=1
print(num_car," > ID:", i.getId(), ' going down at', time.strftime("%c"),Size DOWN, h, w)
cv2.imshow('Object Detection', obj)
break
if i.getState() =='1"
if i.getDir() == 'down' and i.getY() > down_limit:
i.setDone()
if i.timedOut():
index = vehicles.index(i)
vehicles.pop(index)
del i
if new == True:
p = Vehicle.MyVehicle(pid,cx,cy, max_p avg)
vehicles.append(p)

pid +=1
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cv2.circle(gray, (cx,cy),3, (0,0,255), -1)
img = cv2.rectangle(gray, (x,y),(x+w,y+h),(0,255,0),2)
cv2.drawContours(gray, cnt, -1, (0,255,0), 3)
cv2.imshow('Image', cv2.resize(img, (400, 300)))
cv2.circle(frame, (cx,cy),5, (0,0,255), -1)
img = cv2.rectangle(frame, (x,y),(x+w,y+h),(0,255,0),2)
for i in vehicles:
if len(i.getTracks()) >= 2:
pts = np.array(i.getTracks(), np.int32)
pts = pts.reshape((-1,1,2))
frame = cv2.polylines(frame, [pts], False, i.getRGB())
if i.getld() == 9:
print str(i.getX()), "', str(i.getY())
cv2.putText(gray, str(i.getld()), (i.getX(),i.getY()),font,0.3,i.getRGB(),1,cv2.LINE_AA)
str_down ='TOTAL DOWN :'+ str(count_down)

MTR_down ="' - Motorcycle : '+ str(DownMTR)

CAR down="- Car '+ str(DownCAR)
BUS down ="- Bus . '+ str(DownBUS)
#lines

frame = cv2.polylines(frame, [pts L1], False, line_down_color, thickness=2)

frame = cv2.polylines(frame, [pts_1.2], False, line_down_color2, thickness=2)

frame = cv2.polylines(frame, [pts_L3], False, (255,255,255), thickness=1)
cv2.putText(frame, str down, (10,900), font, 2, (255,255,255),5, cv2.LINE AA)
cv2.putText(frame, MTR _down, (10, 950), font, 2, (255, 255, 255), 5, cv2.LINE_AA)
cv2.putText(frame, CAR_down, (10, 1000), font, 2, (255, 255, 255), 5, cv2.LINE_AA)
cv2.putText(frame, BUS down, (10, 1050), font, 2, (255, 255, 255), 5, cv2.LINE_AA)
cv2.imshow('Frame', cv2.resize(frame, (800, 600)))

k = cv2.waitKey(10) & Oxff
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ifk==27:
break
cap.release()

cv2.destroyAllWindows()
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