ISSN 2383-6318(Print) / ISSN 2383-6326(Online)

KIISE Transactions on Computing Practices, Vol. 28, No. 4, pp. 209-215, 2022. 4

CCTV |4=

o] -8

8%

https://doi.org/10.5626/KTCP.2022.28.4.209

A5 ZA Az}

AT} A BA
(Causality Analysis for Traffic Congestion Propagation
Using CCTV Videos)

a7 g7 o

(Hanbyul Yeon)

o 7

(Giwoong Park)

2 % H =F2 CCTV 94¢%
ZH YN IE Aketh =G CCTV FAolA 23S F53) o
@b g7 WEel AVl a% E—E— tlolEle] HAEe
F2d 1% TE dHolHe =29 HRE
2d3} granger 13 A HZE
g ZHYYIE o) &8 AA nF
FI¥E =A nE 24, 1% A Az AF3E

CCTV HIt &

o] &3 wE 5F HoHE FEotaL AHA 1
nE

At n% VEYaE
= olgsl BT BA Aolel 1% A5 AL
ggre] Eajo] A AP,

2o e A g™
(Yewan Moon) (Yun Jang)

; Az} BAE A=
5F HlolElE FE3ta CCTV 7w
olgs Hibsh= “o“?j‘% BV Eiz=n
rdgsict YA

Ak

GPS dHlo|HE
3w

g}, %w} Ak
oE o

Ea mdy, ZA A3 A3 wA, °F

Abstract 1In this paper, we propose a framework for detecting traffic flow data from CCTV video

and analyzing causality between traffic congestion. We track vehicles from CCTV video to detect
traffic flow. The loss data which is occurring becauase of by the lack of CCTV cameras is
supplemented from GPS average speed data. We model the traffic network by detected traffic flow
data and road network information. We calculate causality between congestions with traffic network

model and the Granger causality test.

Keywords: urban traffic analysis, traffic congestion propagation, traffic spatiotemporal network

modeling, congestion propagation causality, multiple CCTV videos
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from CCTV videos and models traffic network to analyze congestion causality
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Fig. 2 Traffic state visualization between 6 am and 7 am on October 5, 2020
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Fig. 3 Traffic congestion causality visualization between 6 am and 7 am on October 5, 2020

2.5D bar chart

Higher islarger

Speed

HigheAr‘ is slower

"
&
¥
5
<
2
g
8
@
g
-
2
=
3
8
2
o
g
2
£
»
8
o0
o
2

Edges influencing selected edge



CCTV 974 ©1 8% u

A A A3 BA B 213

L e,

Traffic flow visualization

.
CCTV streamingvideo of Zone 3

Congestion propagation pattern

a9 4 2020 109 29 A wBAEI HAARE CCTV olvA] 9 wF AA AAAA A7k
Fig. 4 Traffic state visualization and real-time CCTV video between 0 am on October 2, 2020
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Table 1 Prediction error comparison as the supplemented

node ratio
ratio(%) 0 10 20 30 40
MAPE | 11.47% | 11.1% | 11.76% | 10.98% | 11.18%
RMSE 3.54 3.33 3.36 3.4 3.43
ratio(%) 50 60 70 80 90
MAPE | 1253% | 10.86% | 10.75% | 10.91% | 12.73%
RMSE 3.74 3.35 3.32 3.36 3.83
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