2] A227A A3, 20179 7€ (BE Vol. 22, No. 4, July 2017)

e
W
[oe]
ok
ofr
o
o
ﬁ
r—lu

Yuk= (Regular Paper)

HhE ek =2 A A)22W Al4E, 20179 7€ (JBE Vol. 22, No. 4, July 2017)
https.//dm.org/l0.5909/JBE.2017.22.4.448

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

Optical Flow 7|9t CCTV @J4olA 9] A5 535 2 53 £%
FAo A AT

AR, A E A A A, D D, A

[¢)

Optical Flow Based Vehicle Counting and Speed Estimation in CCTV
Videos

Jihae Kim”, Dokyung Shin”, Jackyung Kim®, Cheolhee Kwon”, and Hyeran Byun

[Nl
£ =RdAe XE5BAE CCTVEREH 299 JAA 2% 48 BAS 98 A3 53F 2 53 £ 353 PHS
A gkttt Aotsl= WS F9HE Gl o £ APHKIPM, Inverse Perspective Mapping) WS o]435le] Fhulgt Ztce] wE A
72Hd BN 718 GFE AAGY, A AE SYES 5 1) AF FHFE 2) AT £ % g 24T &4 9498 5
o 24 gl st % Tr<0pnca1 flow) 718k A #4E olgele] A% B 9 Ba $2 Y53k B E=RAA A%
He AYYE ekt CCTV G439 £ 106,993 Zd A, oF Al A|7F Zole JAtol AL3te] 88.94%2] AE 45< < F A

Abstract

This paper proposes a vehicle counting and speed estimation method for traffic situation analysis in road CCTV videos. The
proposed method removes a distortion in the images using Inverse perspective Mapping, and obtains specific region for vehicle
counting and speed estimation using lane detection algorithm. Then, we can obtain vehicle counting and speed estimation results
from using optical flow at specific region. The proposed method achieves stable accuracy of 88.94% from several CCTV images
by regional groups and it totally applied at 106,993 frames, about 3 hours video.
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Fig. 1. The flow of the proposed method
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ez 299 Table 1. Test set composition for experiment

T 1S ARS8 LA HAE AL HeFET 9tk cCcTvV Day Night total
Busan 7,000 6,218 13,218

AE A Oﬂ}\Lg 2FA 3z} A 2} A 032\1-0 A] : : !
HZE A 23pd, 33K, 4% } d o= T H el Goyang 7,000 7,000 14,000
Atk 2t AHE R F7hY A (Day)d o3 AH(Night)S & Gimpo1 7,000 7,000 14,000
= gaslo] 2 16719 GAro] Ulste] AdS Ag st Gimpo2 5575 6,787 12,362
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A FHe ARG gt A A Al 85 = . . .
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7-/‘31?]_ 167H 0375}94 H]iE /§\0ﬂ EHz}-l. aﬂ/\]g HO:]ZFT_ 9,)\ Namyangju 6,727 7,000 13,727
5 total 53,175 53,818 106,993
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Table 3. Experiment result of 4 lanes of video

CCTV Lane 1 Lane 2 Lane 3 Lane 4 total

ground truth 67 114 157 111 449

D experimental result 74 122 165 108 469

accuracy(%) 89.55 92.98 94.90 97.30 93.68

Busan average speed(km/h) 82 84 78 77 80.25

ground truth 39 87 112 85 323

N experimental result 43 97 125 90 355

accuracy(%) 89.74 88.51 88.39 94.12 90.19

average speed(km/h) 62 76 72 68 69.5

ground truth 51 82 88 74 295

D experimental result 51 81 98 73 303

accuracy(%) 100.00 98.78 88.64 98.65 96.52

Govan average speed(km/h) 73 73 73 71 72.5

yang ground truth 25 32 41 23 121

N experimental result 28 37 41 23 129

accuracy(%) 88.00 84.38 100.00 100.00 93.09

average speed(km/h) 61 58 55 52 56.5
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4 33 9 MaEn

Table 4. Experiment result of 3 lanes of video

CCTV Lane 1 Lane 2 Lane 3 total
ground truth 23 30 18 71

D experimental result 21 28 19 68

accuracy(%) 91.30 93.33 94.44 93.03

. average speed(km/h) 70 56 50 58.67
Gimpof ground truth 18 26 15 59
N experimental result 19 28 17 64

accuracy(%) 94.44 92.31 86.67 91.14

average speed(km/h) 62 47 39 49.33

ground truth 21 31 34 86

D experimental result 18 29 33 80

accuracy(%) 85.71 93.55 97.06 92.11

. average speed(km/h) 89 81 64 78
Gimpo2 ground truth 27 29 33 89
N experimental result 27 30 35 92

accuracy(%) 85.71 96.55 93.94 92.07
average speed(km/h) 64 62 57 61

ground truth 83 90 46 219

D experimental result 81 89 46 216

accuracy(%) 97.59 98.89 100.00 98.83

Yangsan average speed(km/h) 91 81 82 84.67
ground truth 34 48 18 100

N experimental result 34 47 18 99

accuracy(%) 100.00 97.92 100.00 99.31

average speed(km/h) 66 73 78 72.33

E 5. 2AHM G4 AedZd

Table 5. Experiment result of 2 lanes of video

CCTV Lane 1 Lane 2 total
ground truth 55 72 127
D experimental result 54 74 128
accuracy(%) 98.18 97.22 97.70
average speed(km/h) 50 49 49.50
Ceongdo ground truth 46 57 103
N experimental result 46 57 103
accuracy(%) 100.00 100.00 100.00
average speed(km/h) 50 48 49
ground truth 18 36 54
D experimental result 18 38 56
accuracy(%) 100.00 94.44 97.22
Suseong average speed(km/h) 61 68 64.50
ground truth 15 28 43
N experimental result 18 29 47
accuracy(%) 80 96.43 88.21
average speed(km/h) 78 65 71.50
ground truth 47 35 82
D experimental result 46 35 81
accuracy(%) 97.87 100.00 98.94
Namyangju average speed(km/h) 89 76 82.50
ground truth 34 43 77
N experimental result 35 43 78
accuracy(%) 97.06 100.00 98.53
average speed(km/h) 83 66 74.50
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Table 6. Accuracy of vehicle counting on d

MEE

ay and night video

Accuracy(%)
Day 90.55
Night 87.32
total 88.94
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