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[Abstract]

In this paper, we propose a CCTV storage space securing model using YOLO v3. CCTV is installed

and operated in various parts of society for disasters, disasters and safety such as crime prevention, fire

prevention, and monitoring, and the number of CCTV is increasing and the quality of the video quality is

improving. Due to this, as the number and size of image files increase, it is difficult to cope with the

existing storage space. In order to solve this problem, we propose a model that detects specific objects in

CCTV images using YOLO V3 library and deletes unnecessary frames by saving only the corresponding

frames, thereby securing storage space by reducing the size of the image file, and thereby Periodic

images can be stored and managed. After applying the proposed model, it was confirmed that the average

image file size was reduced by 94.9%, and it was confirmed that the storage period was increased by

about 20 times compared to before the application of the proposed model.
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I. Introduction
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II. Related works

1. YOLO(You Only Look Once)
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Fig. 1. YOLO v1 Model
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Fig. 3. CCTV video file processing process

(@ = Il 3o Al COTVE S5 93e waistn s
& — Il FHTL S AT, AT AR T2 A EY
- OB vose w99 4 CCTV Name' o elz A%t
Ié v" — - SAJAME aviz ARREH CCTV =3tz Y JAmd
2 Auo] A7t of A] 3020 PC2 A7RE FAImHY

2 M ZeAAR SIS,

thgo| Fig. 4% AQA7AEe] o3 mfojoz 1
€ 4% shodo] Wl A2 wolct,

Fig. 2. System Model Architecture
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Fig. 5. Object detection process
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IV. Test and Result
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Fig. 6. CCTV video file
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Table 2. Data before model application

CCTV Name File Size
CCTV1 5.96 GByte
CCTV2 6.02 GByte
CCTV3 5.96 GByte
CCTVv4 6.02 GByte
CCTV5 5.90 GByte
CCTVé 5.96 GByte
CCTV7 5.90 GByte
CCTV8 5.98 GByte
CCTV9 5.92 GByte
CCTV10 6.03 GByte
CCTV11 5.97 GByte
CCTV12 6.09 GByte
12019] CCTVollA slol] Atl= I F7]& A
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Table 3. Comparison before and after model application

CCTV File Size savings
Name Before After rate
CCTV1 5.96 GByte 0.95 GByte 84.0%
CCTV2 6.02 GByte 0.54 GByte 91.0%
CCTV3 5.96 GByte 0.66 GByte 89.0%
CCTV4 6.02 GByte 0.18 GByte 97.0%
CCTV5 5.90 GByte 0.41 GByte 93.0%
CCTVé6 5.96 GByte 0.09 GByte 98.5%
CCTV7 5.90 GByte 0.06 GByte 99.0%
CCTV8 5.98 GByte 0.05 GByte 99.2%
CCTV9 5.92 GByte 0.18 GByte 97.0%
CCTV10 6.03 GByte 0.42 GByte 93.0%
CCTV11 5.97 GByte 0.09 GByte 98.5%
CCTV12 6.09 GByte 0.06 GByte 99.0%
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V. Conclusions

ARG 4Rl CCTVE gd, oAl o, A
< ARl RS ffal Ate] S5kl A0 =9

T3 9Jon, CCTV 7fo+= AX &7kt 9\15}
o MYsHA 7iAE AAlst] sl vstA, il
54 (Pixel)7} Tolx|®A] sHR! E35t JjAE] 1 9]
=7te} shAlo] JpMoz ulEdog Oﬂl\hﬂr%
T Z7}sta Qlt}. o]of whe} HANmAS KVJ;
A32 Aao| AL, &7t fAd
2ol o]Yx| 1 Qict. IR S 7
A5t 2L GAe AASHL 9= Ho]-}l!%
o}, ol2igt ol g2 Al YL Bls7t ol
o] B oitt

of.
S~
7

-
T}
<> oln rlo

N
=

(@)

I
ﬂ.l
=
o M5
oo oR ok 9
ﬂ'o:%FJL
R0 o 3o
o N

o)
ok ¥0 |

Mo
Q.

r
:1t|

sw o, AEIe] 7t
s17] A of ZOHHEI

ro,

CCTV 4341 $1x/0] we} 7] 25 of2o] T2 &
tt27] 2o CCTVE ZAago
AFdo| x]d\_ﬂi Eoﬁo = 101];\1L P2
F2 oz ogddt ol o]z 2 KﬂJ
#ol &80l AAU Aok ARE & QAo EF
ST A E= AR A7) ol 22 RS Hlo[E9] A
A7t BorAAl =o] AREl= Fdmae] &3] Aol o

e ARBUE A 4 918 e 7IEH% » sl

REFERENCES

[17 S. H. Choi, D. H. Kim, H. H. Kim, Y. Kim. "Disaster warning
system using Convolutional Neural Network - Focused on
intelligent CCTV", Journal of the Korea Society of Computer and
Information, Vol. 24, No. 2, pp. 25-33, 2019.

[2] Y. G. Kwak, T. H. Lim, "A Study on the CCTV Effective
Utilization Method for the Crime Prevention and Action", Journal
of Korean Public Police and Security Studies, Vol. 8, No. 2, pp.
119-144, 2011. DOI : 10.25023/kapsa.8.2.201108.119

[31 L S. Kim, J. D. Yoo, B. H Kim, "A Monitoring Way and
Installation of Monitoring System using Intelligent CCTV under
the u-City Environment", The Journal of The Korea Institute of
Electronic Communication Sciences, Vol. 3, No. 4, pp. 295-303,
2008.

[4] K. T. Kim, D. S. Seong, K. B. Lee, "A Smart Remote Surveillance

System using GPS Correction and Smart Device", Journal of



70  Journal of The Korea Society of Computer and Information

Korean Institute of Information Technology, Vol. 10, No. 11, pp.
181-191, 2012.

[5] I S. Kim, H. S. Shin, "A Study on Development of Intelligent
CCTV Security System based on BIM", The Journal of The Korea
Institute of Electronic Communication Sciences, Vol. 6, No. 5,
pp 789-795, 2011.

[6] Y. H. Kim, J. H. Kim, "Development of Real-Time Face Region
Recognition System for City-Security CCTV", Journal of Korea
Multimedia Society, Vol. 13, No. 4 pp. 504-511, 2010.

[7] D. S. Seong. "Improvement of Safe Return Service by CCTV
Camera Sharing", The Journal of Korean Institute of Next
Generation Computing, Vol. 13, No. 1, pp. 65-73, 2017.

[8] J. H. Kim, H. S. Moon, "A model development for object detection
and classification at sea using modified YOLO v4", Journal of
the Military Operations Research Society of Korea, Vol. 47, No.
2, pp. 13-25, 2021.

[9] Redmon, J., & Farhadi, A. YOLO9000: better, faster, stronger.
In Proceedings of the IEEE conference on computer vision and
pat-tern recognition, 7263-7271. 2017.

[10] Redmon, J., & Farhadi, A. Yolov3: An incremental improvement.
arXiv preprint, arXiv:1804.02767. 2018.

[11] H. J. Shin, S. M. Oh, S. W. Oh, Y. G. Kim, T. W. Um, J.
S. Kim. "Implementation of Mobility Detection Model in Media
using YOLO v3", Proceedings of Symposium of the Korean
Institute of communications and Information Sciences. pp.
967-968, 2022.

[12] Redmon, J., Divvala, S., Girshick, R., & Farhadi, A. "You only
look once: Unified, real-time object detection". In Proceedings
of the IEEE conference on computer vision and pattern recognition.
pp. 779-788. 2016. DOI : 10.48550/arXiv.1506.02640

[13] Y. J. Lee, H. Y. Son, K. W. Choi, S. K. Lee, J. H. Park, "Object
Detection Based on Deep Learning Using Port CCTV Video",
Proceedings of Symposium of the Korean Institute of
communications and Information Sciences. pp. 796-797, 2021.

[14] G. H. Jo, H. W. Cho, Y. J. Song. "Implementation of 360-degree
Image Recognition System Using Lidar Sensors and Yolo v3
Libraries in Cloud Server Environment", The Journal of Korean
Institute of Information Technology. Vol. 18, No. 2, pp.1-7. 2020.
DOI : 10.14801/kiit.2020.18.2.1,

[15] S. H. Shim, S. I. Choi, "Development on Identification Algorithm
of Risk Situation around Construction Vehicle using YOLO-v3",
Journal of the Korea Academia-Industrial cooperation Society,
Vol. 20, No. 7, pp. 622-629, Jul. 2019.

[16] Tian, Yunong, Yang, Guodong, Wang, Zhe, Wang, Hao, Li, En,
and Liang, Zize, "Apple detection during different growth stages
in orchards using the improved YOLO-V3 model", Computers
and electronics in agriculture, Vol. 157, pp. 417-426, Feb. 2019.

[17] YoloV3 Implemented in TensorFlow 2.0, https://github.com/zz
h8829/yolov3-tf2

Authors

Seong-lIk Kim received the B.S. degree in
Multimedia Engineering from Kongju National

university, Korea in 2011. The M.S. and

Ph.D. degrees in Computer Science from
Kongju National university, Korea, in 2017,

K2

I

2021, respectively. Dr. Kim joined the faculty of the Smart
IT at Ul University, Asan, Korea, in 2021. He is currently a
Professor in the Smart IT, Ul University. He is interested in
IT convergence, artificial intelligence, bigdata, computer

vision, image processing.



