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Abstract

All of us have experienced the beauty of art. The art presents a portrait of the creators' ideas to us,
and people appreciate the painting through its every detail and aspect. The beauty of art always amazes
us and touches us with its thought. However, choosing a masterpiece from many fantasizing works can
be difficult. It seems that our judge may be subjective. Therefore, the researcher will discuss how art
appreciation may differ between experts and how their training and knowledge affect their decision on
outstanding pieces. Through the development process of training, verification, and testing, we
successfully create an artificial intelligence judge expert for the National Art Exhibition. Using
artificial intelligence can reduce the heavy review work of judges while improving participants'
painting skills by modifying their artwork to meet the judge's requirements.

The research collected 155 paintings from high school painters of the National Art Exhibition
2017 to 2021 and turned all the artworks into static images for the Al model training. Our fully trained
Al obtained the result of 93.55% accuracy, 85.71% sensitivity, and 95.83% specificity. In the testing
phase, there were 20 paintings displayed to experts, teachers, and art students. Eye-tracker was used to
track the difference between all the test participants.

Key words : Artificial Intelligence, Eye Movement Monitoring, Evaluation Behavior
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ERR 21 9%

AEF R THEERRY KPR FAEY V0 FRAMGE THIEES
B2 PRI blhe o AypE mhgedp - R IEITEE S f4THE ) - Wil
(#2R9-1) ¢ FRUEFPRLF "FRAEY P 38 THE, 235 T3 ) ok
FlE st AppE A lir THIFRRBY B g 2P hM A ERFTRY R

MEHDED (£LM92) B+ ¢ERSFBRBEE IFREY B HR 7 Heh
"E 2 BHHFE R BEARMOTHITETRRY 2 F£5 ,u#% (298 9-3)"
Fi oo W g BB E TRREY ) ¥

Wo-1: 73 hteeni FWY | W92 BRFL NG EH W 9-3: f247 & i end (F W %
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EEpD cn o R A T2 RE 2 E 0 F Faad v Pltkze s TRA TR0 A
= FTRA®E T4, (Ground truth data)

Al g (e A 5

ResNet £ 2015 # % 11 ch- B8 B/ FRE ¥ FH > S8 2 (Skip Connection)™ 3¢ >
7 OEfE A mr)ii%f Y RBEAVRAFET IR ICORE PRI RBR/IFRAEY DR
FHELEFLF > LR P % @ Zhang, Wu, Zhang, Zhu, Zhang, Lin, Sun, He, Mueller,
Manmatha Mu, Alexander & Smola (2020)#7# 1 £57 ResNeSt 7 # > £ ResNet ¥ 3. (ResNet
Block) = A #_ > % & Google #& Jeha 3T 5 &2 & WL M 2 S £ #73] (Squeeze-and-

Excitation Module, SE Module)# 571 ResNeSt ¥ 3. (ResNeSt Block) » 2 * ResNeSt #-3] -
ResNeSt Block chg 40T @ § rﬁa?] » j i& » ResNeStBlock p# » ¢ £ 3% '—ﬁie?] TIAR- NI
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A ek (k% Cardinal) (2L TH 10); 3 F - x 85 BHFL =L+ r¥E (T r B Split).
m A& i Split ¥ = B F@?J ~ ;rsg ®REETC 5 IX]1 & 3x3 < By a & B Split
m@?—l :".‘,‘;’Kg iT % Split Attention(** SE Module) '—ﬁia?] BTG E (KL THE 1) A Split
Attention (%L TR 11) # > ¢ #-r B rﬁia?]% G iBFAP S RS 24 ¢ (Global Pooling)
#=& 1+ R (Batch Normalization, BN) ~ ReLU ~ 1 2 2>:gid & (Dense) > itk ;8¢ 1
3+ 5 ) Attention score » £ #2 & — 1B i€ » Split Attention ¢ rﬁi%] ~ A BRIk o E D)6 E e
*% o § ki Cardinal 8% = & > ¢ ﬁl—ﬁ% MR R BRFELE- B ) E IxL B RE
8 0B fs o @ % ResNet gt s ﬁ}%rﬁpﬁz%l » BT AR A %ﬁtbﬁk’fg’ﬁ_iﬁ S R o

AT AR PR TR 0 Tt o 4 $ R 4E # Binary Cross Entropy (%= 2§ ) 1% 5 3
A pFendp 4 So#e (loss function) » 45 4 B H(B) 2 54 40T

HB) = =X~ yilogy, + (1 —y) xlog(1—%) 2% >y, 27 FCE >y, %7 IRPRE -

ResNeSt Block

(h, w, c)
WA N
Cardinal 1 rd ~ Cardinal k
f Split 1 Splitr | / Split 1 Split r H
: [ ) """ 1! : [ ) - 1!
V[ Conv, 2x7, | 1 1 Gonv, 1xt, | || i1 Conv, 1x7, | 1 1 Conv, 1x1, | 1]
ol e | e | ol e | e |
iy 1 1! " RN 1!
I ' 1 | ' ) ! h v ] I v 1!
I Conv, I | Conv, )| [ Conv, | | Conv, 1!
: : 3x3, c'tk : : 3x3, 'tk : : : : 3x3, c'tk : : 3x3, c'fk : :
| S - N e — 2 | RN . N — —— 21
. w L |
: Split Attention : : Split Attention :
(h, w, c’/k)
(h,w, ¢)
(h, w, c)

©)
& 10 : ResNeSt Block
F A % ke https:/arxiv.org/pdf/2004.08955.pdf

14



(h, w, ¢)

| Input 7 | l Input 2 | Input r ‘
- ¥ ~N
(h. w, c) |
| Global pooling |
() v
| Dense ¢’ + BN + ReLU |
7 ]
| Dense ¢ ‘ | Dense ¢ | | Dense ¢ |
©)) | '
‘ r-Softmax ‘

Q! SO

) 11 : Split Attention
7 AL % https:/arxiv.org/pdf/2004.08955.pdf
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mETIRLE CTHERLE ETEIELE VTR RLE v fieb o F Tk FiFT X
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W 13-1 : the EyeLink 1000 Desktop Mount %] 5.p% # t& B 13-2: % ;é—‘g FRIEFA5T R W

M13: 475 &2 b RAL 27 LW

() PR~ el TAl 5 15358 25, 9T B }
1.7 "aH ¥
(1) CPU : i7-8700 @3.2GHz
(2) =@t 32GB
(3) GPU : NVIDA GeForce RTX 3090
2. % el
(1) 4% : Windows 11
(2) #2343 3 ¢ python3.7.12
(3) iR E ¥ =2 ¢ pytorch 1.10.1
(4) FRE VYA g2 ¢ CUDAI1L3 GPU
(5) 4vig 4! Fept L~ & © cuDNNS.2
(6) Bl % 4 = : wandb ~ scikit-learn ~ tensorboard - matplotlib
(7) B AP L4 E  numpy 1.1915 ~ scipy
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L T £ R 1R Fiimtp Iyt )
HITEMS E1l E2 E3 T1 | T2 | T3 | T4 | T5 | T6 | R1 | R2 | R3 | R4 | R5 | R6 | S1 S2 S3 S4 S5 S6
Pl Ol X | X |O|X|O|O[%| 0|00 0 x| x|xx|x|x|%x]0O0|0]0
P2 ig) | O | % | % [ O O s [ o o [ O [oxe [ox o [ e P [ [ O | %
P3(p%) OO O OO X| 0|0 X000 O0|0]O|x%x|O|x|0O0]10]160
PAEE) O | X O JOJOJO0O|IO0|10|0O]O0O1O0IO0IO0|I0]10]10]O0xx|0]10]160
Ps O [ % [ ox [ [ O s [ e [ O [ [ [ [ O o s [ [ ose | oose o [ o | ox¢
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PEE) (O X¥ ] O O[] O0O]O0]O0]O]|OJOJO|%x] OO0 O01O01O0]1010
P10 OQlO|O ¥ |O0|O|O|O|0O|O|%|x|O|x|x|x%x|x%x/0]0]0]|zx
PI(EE) | O | OO OO0 |00 0O]O1O0|O0|O0|10]1O|x%x]|O0|x|0O0]10]160
PLaEE) | O | % [ 3% [ [ [ |[O[%[O[O[O[O 33O x| x| x| x]x
PBEE) | OO OO0 O|IX]|O| X000 O|1O0]1O0O]O0]O01O01O010]160
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61.67%

53.33%

S kg o AP gR
[ m 1] i 25

(#m 2] 1% (P5) 4% 81% (1721)shst s F 21415 "7 Bk | iP5 PRV i 4

[#m3] £ (P2) R Tgdxivg | (JE 108 & B &FRAEIE ) > Frak 76% (16/21)0

RenfFajid- Ry T A F RO T 2R L E 0 F T ER T

T AR R U s B &Y T L LT VN Y-S

RFEFTRES I RA G A REE o FI o ok AL RN TAL £ i

SE S A ORTRL R  PR R A T A 2] S L

RTINS S SRS R s

PRV REFEREEY A TE RS & TAER ) il

LE 2L TAESE ) TR T R §IFEEEEY 0 FRERATE
"ﬁgég:t};o
[(#Fma] T 5T ERE ke & TE3EMEF > 6 PHUE FLTERENES

BR A RELWT L (B R66.67% > BREKE 64.17%> F %

3 2 EF 61.67% ) °

11 1E (PS) 56l e & TRy 0 () 155 frik 81%:0% il & 247 5
TR

7
“~

21

($48) e85 A g BAk 0 (PS) 3 Blh fun

4o B 15




[FspEaE])] A&

[+ 55537 ]

1.2 F @y 2 £aha 85430 T3 3 |~
TEMPER THe RS T ORr 0 F
SR LS DA P F AR EE
ForRAL D LR E TR A o

2 e g T &Jif hECTER R
‘-"ﬁ‘*‘l%‘&ﬁ TER e BE r*%"‘-f’-h

hgﬁ, }I%FIJ,F'GTJ—EJ“KA\ IREVE =24

r%r’%/% Freofe g f—:‘”ﬁm}'ng 3

3 e andr o FRAERE R ok g

.

.ES

>

(0'8]
Cls e ie o0 3B

Eirmt e 2  RnE " 2 d R
SRR Sk SR RS- X A
A E gtk gt iR R AR AR M TR
BF L BHA B P AL

W15: & 73 1F (P5) Blheh TMEETRS | 11237}

%ﬁ:

RS BA S RTR 0 2 d AT AT

FE N T g\wm&pﬂv %h*@&?
Ny
toN

2

w4 5 M TR EE, 9§ (Chua, Boland & Nisbett, 2005)% . » 5 #-— 55 B & 44 %
TEF e AR A R T RRY Y R AR TR B R
FHAR TR LSRR Y h TR 0 g2 ELERPRIPRS
HHLANEE Y TR KB R (EDHE TS (P5) 4nEgH R El § M1 %
T THEF AR & v T F 0 %% Chua ~ Boland £ Nisbett (2005) 7% IR -

pt b ’E;K(El)f:z‘% iF (P5) em=Fs %3] 1% (P5) cn T4 R, &2 T g | i
FHBE EA T PRy | &2 TAgEds Mo 544 RIS L T &FER o 70
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22 R EF R ARG TR VR
AFTEYRBFREY ik T e CTRAA L THEE ) TR
EE R AR mEd Tamit (£2746):

26: 2k ENRFRARFTFE LA

LR ® R B R E R S EmEEE ¥ ierig 4

% % wrEk | R | PEE | Bmy | §aa | pAp | Bad | §aa | BEE | B | §RA | $ER

P 33% 33% | 67% 67% | 50% 50% | 50% 50%
P2EE) | 33% | 33% 33% | 33% 16.7% | 16.7% 16.7% | 16.7%
P3(EE) | 100% | 100% 67% | 67% 100% | 100% 67% | 67%
PAEE) | 67% | 67% 100% | 100% 100% | 100% 83.3% | 83.3%

P5 33% 33% | 33% 33% | 16.7% 16.7% | 0% 0%
P6(" %) | 100% | 100% 50% | 50% 100% | 100% 100% | 100%

P7 67% 67% | 83.3% 83.3% | 50% 50% | 67% 67%
PREE) | 33% | 33% 50% | 50% 50% | 50% 33% | 33%
POEE) | 67% | 67% 83.3% | 83.3% 83.3% | 83.3% 100% | 100%

P10 100% 100% | 83.3% 83.3% | 33% 33% | 50% 50%
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P1I(E%) | 100% | 100% 100% | 100% 100% | 100% 67% 67%
PI2(#FE) | 33% 33% 33% 33% 67% 67% 0% 0%
P1I3(# %) | 100% | 100% 67% 67% 100% | 100% 100% | 100%

P14 33% 33% | 83.3% 83.3% | 16.7% 16.7% | 50% 50%
PI5(" %) | 67% 67% 50% 50% 83.3% | 83.3% 67% 67%

P.16 67% 67% 50% 50% 33% 33% 33% 33%
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