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ABSTRACT

Recently child abuse has occurred frequently in educational institutions such as daycare center and kindergarten.
Therefore, government made it mandatory to install CCTVs, but it is not easy to inspect the CCTV images. In this paper,
we propose a model for judging child abuse using CCTV images. First of all, child abuse is a physical abuse of children
by adults, thus a model for classifying adults and children is needed. The existing Haar scheme uses the frontal image
to classify adults and children. However, the OpenPose allows to classify adults and children regardless of frontal and
side image. In this research, a child abuse judgment model was designed and implemented by applying characteristics of
adult and child posture when a child was abused. Since the implemented system utilizes the currently installed CCTV
image, it is possible to monitor the child abuse in real time without any additional installation, which enables us to cope
with the abuse promptly.

FI9E : 4], OpenPose, QAP E 2], oFg3}l], CCTV
Key word : Machine Leaning, OpenPose, Decision Tree, Child Abuse, CCTV

Received 15 December 2018, Revised 31 December 2018, Accepted 22 February 2019
* Corresponding Author Bong Hwan Lee(E-mail:blee@dju.kr, Tel:+82-42-280-2553)
Professor, Department of Electronics, Information and Communications Engineering, Daejeon University, Daejeon, 34520 Korea

http://doi.org/10.6109/jkiice.2019.23.3.282 print ISSN: 2234-4772 online ISSN: 2288-4165

©This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



LM E

ofs-ofl theh steli= o7 22 e o7 7HA] FE
2 2= ojgit). f-gutek= 2000 ol S0 A HA
oFsEA M-S S3to] AF2)7L ofsStthof] Al
Aok gtk WA, A =2 Bt & vkl 424 e
2 A4 o7 Wi of gl n|eke] obsol il
of] oJsfi AIA|A 17y FA1A A7de] e e S A
7yt dheho]] XAl @k WS ke qich 53,
o5& H 8| |of Sh= 7]¥ol 4] W3] ol-5-afth7} 2
Aedth= 2SS9 ALR]7L dubu obs st A ofl o
o] B 7]&ofof Sh=AlE HojEi{1].

A= 20159 19 QI $= of=lo]3] nLAke] 44
ofo} F3Y AFS Al7|= ofdolx] CCTV AAE o
SBER 3tk CCTV A= A o gz E]
O} CCTVE HARS Kt 1z} stolx o o]3]
ofl Al Wl zxof Brook ghelgh 4= Qltk A= 717
ke ‘obE it} QbHALAL T a7} o 4lE A9 Haat
7t oliol ] el A CCTV gt 23T i o
2 10 oy sHEof|A] 52l of
Ak d 20 A ARE J&EP‘E?}% 2}54, g%
= 2AHAAY 2 Sl ol ol YA
o} ot o AMFE AolU: CCTV 12] 9l
AE ofdolr] Yol Frsl Ao 2ol A o}
thil 2E25 Wel¥ AL 24AE AlEstAY 7
WA = 3E AL AHok it} EsL o]
o] CCTV ¥/ 9= AAstAY AT 74
T HjAIE 4= giok ofbsstdl o) S S S
Al CCTV Y 8842 YFEHUAT SAE gHsto]
7 7F A &

wheha] 2 =ol A= CCTV91 AN ZF FAFS =3
obsett7t oMl E= A4S wdske A" Ajt
starx} gheh 2o A= 2 =2oll A A%t OpenPose
Library 2} 7| A5 9] E4& Ay staL 3% A= AlQk
Sh= obE o] |EhA| A O] SHAt=of| tfsf ARt
4o M HeB7HE T3 AaE =EIh

é

II. O|2X i

2.1, OpenPose Library

ZA|IGaS 825t OpenPose? | OLSSHTH BT A|AR)
OpenPose+= Carnegie Mellon University of| 4] 733t
gho| B e = AR B GAollA AAIEe R oY A}
HE2 Sl &, & 22 92 Y] 2IES
%‘—%%‘—’F A Btk o] 2xEQol= HrE Byt
HAleES ARl BT e ZE9S AP stEA il
I AEA 7= A Hie7] Hﬂfc’ﬂ 7?% ‘—E.XéCL &|
ApAl o] i A] ol 77k A= A b QA 7
t}. o] FA| sh 7 Hof of *P%é —’“F—Z—Ei-} A 71
&2 Haar7|W[2]& ARE-5Ho] Q1) obg5 &5
A G4e] BR3HA|RE OpenPose S Ag-310] T
L}- ZU:]oﬂ :[LOHH]-X] 0}_‘1‘7_ A O]J,]- o}E ,‘:,'__?T_tﬂ— 2 th_
Open Pose= 2tk 7} 2t 212 Alghe] A7) & o]
HE o2 5= QA v Held viE=enh ' 1S
OpenPose ] 4| G225 LERH 2ol th{3][4][5]

Stage 1 Stage , (1 >2)

les) | los

Branch 1 p

Convolution ___

image Vgg-19  feature i ey
10 layer nmmu
cjecjefc {‘

L

L\:’

Branch 2 0

W
ZZ
Liss
i

Fig. 1 Configuration of the OpenPose System
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Fig. 2 Joint extraction procedure in Open Pose
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Fig. 3 k-NN Algorithm (k = 1)
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Table. 5 Performance comparison result of the
proposed CA-Model when SVM AC-Model is used

k-NN SVM decision tree
Accuracy 94.5% 94.5% 93.8%
TPR 50% 50% 91%
FPR 1.4% 1.4% 5.9%
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