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analysis of children’s drawing)
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Abstract Children’s drawings are widely used in the diagnosis of children’s psychology as a
means of expressing inner feelings. This paper proposes a children’s drawings—based object
detection algorithm applicable to children’s psychology analysis. First, the sketch area from the
picture was extracted and the data labeling process was also performed. Then, we trained and
evaluated a Faster R-CNN based object detection model using the labeled datasets. Based on the
detection results, information about the drawing’s area, position, or color histogram is calculated
to analyze primitive information about the drawings quickly and easily. The results of this paper
show that Artificial Intelligence-based object detection algorithms were helpful in terms of

psychological analysis using children’s drawings.
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Application of object detection algorithm for emotional analysis of children’s drawing

1. E

HT Z2Y A7t mE AgHd B o
2 A8 otsddl, g EY T bg i A
A7 ARSI EAR OFE vk S A
FER o Al AR Ao wrEw 2020
W AAd, 7S 4T e A7t olds] gy

51%7F F7FstRA i, ob &gt Ala 4 HEgh 5
d A} 38)7F S718kH (Korea Youth Counseling
& Welfare Institute, 2020), # <ol o] thdk
of b3} 7] e digh AR 4 9 #Aw
Hetel Ale Folth(Jo, 2020). 53] 20200 A
= FAo]Fok EEAS MY ZAMA I (Center
for Transnational Migration and Social
Inclusion, 2021)E ®W 134 ®|gke] 2= =
T A A ZEV A o] iR s
Ht A F35 A 7R es Algke] 3uf o]
& F7vekH, o439 63.6%7F Al Al A
WAY, 35 de A97F 5392 A
_l?_
A

ju]
=

46.4%7F ol"d Hdo] Stia T3 Y
AR AlY 2 FaolA &
T Atk o] F-Ei} o}o]
RUHEY & F de Anj2o
wobA ) FE Aldie] A 3ek H
A Aujzel ool giFEa 9l

o

o g

KeX
=

10 o =

A

r‘?(-l‘ _~ }1] rlo“

—_—

eSO (e

(o
| i
o
&)

>

g 3 AR obs ¥
ATH SEAIRE oo} 2
H Ao R HALAHAIE
Wi, Ab S T4
v} ok 5

5 #AGo] AHA grh. 27T o]y
AE7babeke] FHA 1 MY B
Q¥ (Girshick et al. 2014).

o] o de ol s AR&ste] HoiH
o= FHHstdE Ay g A7 A=A
(Barak, 2011; Mattson et al. 2015; Yoon,
2015), HAFH 7l=S 7Ivte g A#stE Al
ZEA~E AEE 7 AEF e AT
AL A FA3PE JHKim et al. 2021).
HIod e AFA T 7|=s &&ste] 19
AEstete AT Al E A oh(Park et

of

[
o
S
Qo & 2 oz
N

)
o

o

[e3]
x

b

oo

ro,

ne)
o

B 1o rlo o

o

o
fet
|
jait)

i
o2
rot
.
o
ki
=y
>,
ofo
o
:oé

Mrord > o> o4 fo W oqr
M Ak
-Lr‘O mlm
nﬁu
0,

4
>
)

2 Ao
o

S

T

ps

Moodm R
ol ot

£
il

al. 2019). 2elvh 2ol AL HolHst Hn
AA FHE A, O, Aoy A4ste o
Fd AAel @ BEAL AFHA B
Hufolzt obe] gle] AL&d WA, guigel
a9 A, A g A 5o 37449 294
wi ohEel WA ge] weiEe] muh A
Aelwale] Jhsatth mebd B AL F

& AAG, dE, A olsel 8, @, %
=

O

48 5 e AAE FhE BAjel Abgste]
SgE AA FHE F2 5 dEs 2789
1, GAE AA RS Agetel gel WA
2 9AE AN A g AnE = F
2% 5 e Axde AMAen Ausr

AR GARY &S lske] AA| 574 of
oo obg g dolE 50004% Hmatn A,
A R 5e zget 8 AA FR 2 4
A 44 ARE Buy gt =3 JREE
wol7l 91s 19 99 9o wALH WPS
AARE DAY H4e FaRgon ofF o

2l dolel+ Faster R-CNN(Ren et al. 2015)
7lHke]l AR SX RS Fle] gt F
7I2 olE Ald dgS = £ dE MY AFE

AR F%L 8] HSV(Hue Saturation Value)

2
0,
z
~
%l
>
=
o
jus)

A &S FE39. HTHo=
a9S gEstd AA ©@HA Azt 3

2 @l (Histogram) Z 37} 3t &=
=

1
HEE A7E AT oAY AFAS 7]
]

2. A EHX|

HAFEH v 3 okl AA "HA Ve
ol A g7 el M efnl 1= Al (object)E
gAsAY Y AAES FHoll= AT Eokel
tooleg AA A4 Ve Ae&FH, AsE

-2 -



Journal of the Korea Industrial Information Systems Research Vol.26 No.5, Oct. 2021 :1-9

CCTV Q%A 23 dgorae B 5
o ThF Abql RopdllA B4HI 9 UE
How AgFH Hopldt dge] 2 3
4 doleE S stud A 24 dass
7o 2 G Lol UElgA e Abgel,
Ao B o B ste] AA7 W AHE I

st o AA &A 7)ol AbgE o)A

ﬂ] A 71%0 2 %74

M
_‘9_‘
2 B
o
oo
ol
2
.,

d
off o2 1

% (Convolutional Neural Network
2 A" o Jolrb A FA A
Aot UlE ¥ Z(Region Proposal Network)E #
23  R-CNN(Region-based  Convolutional
Neural Network)(Girshick et al. 2014)2 %3
MA FAe] HFEE =4 sA v R-CNN
o] A HEd Aalgor s —gurE i
o] Ui olE dAstEe= WteRE  Fast
R-CNN(Girshick, 2015)%} Faster R-CNN &2
o] ztell & = AT

ols ¥ AS 2E AA F
ReF A7)7F ggFete] Bk 3 32(
TEo] vk o] wgk E A
A A oF FAo WE S ﬂ.qiﬂ

Faster R-CNN<& #8319

2 (o

N
0.8, T o
18 fo = X

X

Al €]

\1_1::‘4

.:im
(o kD
T H

é

>
>
o~

oA TR [
M ooX
oot % o

-
i

3. 8t& HiolHe 44
3.1 st=Hlole e MKz

ATl A= obs TIHA Y AH @A =
Apets el @TnF.ALNA A &3 o}% ad
olu| A dle|H & 3o Algstth. & 5000%
o] oju A HlolE = 270 U} 0}% a9E Tt
etz A AR gdz2 F o7kA 9] Eglo
TAEAJY. o, ZE AMX A Hg- 3
of Wal7k € 4 v 19" 99 8
W7 & AASE olm A AAE T

gov oo u
Ashe A9e APk

3.2 & Hlolg =2t

ols agdAde AH BARAg

gt 29 UEs entEA 3

stp]

AN ok 39 oluAsh Y TPl A B

A8 AAe FReh AR

Aol w

=T 1

A Holg #¥E <2 LabellmgS ©]&3]

MAE 23 A A A (bounding box)E

24 3}

o] XML(eXtensible Markup Language) ¥<
A= AFEIdh = 500089 ots 1 o]
A S gy a A dely Ale] 80%<!
4,000 st dHolE Alo=, vmA 1,000

AT delE Mom Ag35e]

: 7-‘1724] 5

% o T
= 8= :llg"fﬂoﬂo‘ﬂ v A, S F8
MAZ A8k aL, o 5hol 3, :rLu, %, }v':':,
T F7HHeR epiEgste] AT AHESHA
ot AAE gy 942 Pascal VOC HlolH

M (Everingham et al. 2010)3} U3 2oz

TASAT obE 1Y AA "wAEE

AFgE dolEo ez A
Table 13 #t}.

=

=
o T

ke
M=

Table 1 Number of images for each class in datasets

Class #train  #val #total
House 1858 485 2343
Main Tree 1936 497 2433
Person 8993 2399 11392
Sun 633 163 796
Cloud 1601 371 1972
Others  Flower 799 147 946
Window 2194 577 2771
Door 798 192 990
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