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Abstract CCTYV is inevitably installed in road tunnels, and frequent situations occur when the CCTV
shooting unit is rotated because of cleaning work. As a result, the region of interest (ROI), which is set
on a tunnel CCTV-based accident detection system, which operates with CCTV, is also rotated, which
is the leading cause of false detection that causes great difficulty for tunnel managers. In order to show
an accurate ROI setting, the cases of resetting and remaining ROI were compared for false accident
detection of the system. Because this system is based on a deep learning-based object detection model,
the performance of objects was confirmed in advance through model training and testing. An experiment
was then conducted with videos of an actual tunnel site for five months. As a result, the number of false
detections decreased significantly in the case of resetting the ROI to approximately 75.7% for stopping,
34% for backward driving, and 86.8% for pedestrians compared to another case. In the future, when the

system is commercialized, the reliability of the system can be increased by resetting the ROIL.

Keywords : Region of Interest, Tunnel CCTV, Tunnel CCTV-based Accident Detection System, Deep
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Fig. 1. Changes in the ROI set in the original
image and the transform image
(a) Original image with ROI (b) Original image
with rotated ROI (c) Transform image from (a) (d)
Transform image from (b)
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Table 1. Status of deep learning dataset

Number of objects

Dataset |Number of

type images Car Person Fire Total

11634 20896 10858 1164 32918

2921 5183 2717 292 8192

14555 26079 13575 1456 41110

HH dlolEAl 8158 dlo|ElAl(train dataset)Z}
& tlo]EM(test datase) 22 TESIGCE Sh5-&
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Faster R-CNN(Faster Region-based Convolutional
Neural Network)E AHESIQITH11]. 45 A4S
2 50502 744 ResNet(Residual Network) AR&
eH12l. APdekgo] ARSE S=fol= Intel Xeon
e5-2660 v3 CPU 27H, 128GB RAM, NVIDIA GTX
1080 GPU 4708 AREst¥ow, Python 3.7,
Tensorflow 1.15.2 B9 AZEo]E &85t
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Average Precision, ©|5} AP)S ARSI TH13]. APZE
2 dlolgAl &5, AA S (object class)EE &F
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9] g5o] AUAA e5E- TlolHAlC & XA A U=
A, A&l AARIA deo] w24 EAT = ok

ded 2dE S5 ths, gkEE HlolgAln HE
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Table 2. AP values of the trained deep learning model

Object class
Dataset type
Car Person Fire
Train 0.9955 0.9408 0.9337
Test 0.9786 0.8392 0.8395
3. g O Mo Fakd ZE A8
3.1 &g Yy
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Fig. 2. Transform images per channel and month in
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Fig. 4. Number of detected accidents of tunnel
CCTV-based accident system for each case
(a) CASE 1 (b) CASE 2

CASE 19| %%, Fig. 4(@)°14 & 4 =ol A4 1
oA 63670, A 20014 984719 A2} §-a1AEF Q1A @
F7F =29k ¥ Fig. 4(b)2] CASE 29] 204
A9 1 2 A 2004 7+ 17070, 218702 A& <
25 &7t st o, CASE 13 vl o 2z
7+ 73.27%, 77.85% QAR F-Eo] FAHE Faolet,

FL CASE 2014 CASE 1 djv] Z+ Jdd= =
7} 46.39%, 18.42% FrAstict. HagAto] 39 CASE
2% CASE 1 HH] 86.89%, 82.35% $&22 A%
7t A TAT A & S Ut

o]t B2 Fig. 59 Zo] HY FAFIAIAH|
A FAYG] o] FIAT Ao & FFe vA
= AL 9uldtet. Fig. 5(2)2F 2] CASE 1914+= A
Zro] AUEA HE CCTVZE uAsHA sdgdo= 27



CCTVZIdt Bd fuds A Aol didt #4999 934 4=

THYY] Aoz Aol Al 7Ieoide B 99 Wioll ZREEA 3R IAL[FE FEARIH
oy, FAHFY Wl B ¥ WP % AASH L 2 =2 ol S| A8 & RN 44"
8% AFE AAEc] 2FHS & & Atk 53], MGG 71 HolEAE SEAIX Y AAIIA B2
A 1°1A= Fig. 29F o] FBolA gd Hwo] 2x] A Z-83to] HE JAFIALALHONA Sdd BHY
She vleo] oF 1/3 B2 v 30t 92d Hole g9 AEF offo] wet iR AR T =
Ao 2td P2 == A9 AAREE SEsiien 9 Ao JEee HiloH, & ddE 9 v 2
=, Fig. 5(@)0llA 24 9 =4 ZAA o] AF gl 2 RS d2 5 U

Hgao] ot th=e] A4 QA7 fEE A HAHYH ] Aol o FoIRA] =& 7, B/FIA

gholat 4 ot

b
Fig. 5. Example of transform images about false
object detection
(a) Transform images with rotated ROI (b) Transform
images with calibrated ROI
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