g 9% duds 183
Hd Edlaxw &8 ojnA] EF

@

codebyhyC gmail.co cho@jnu.ac.kr

Image classification using vision transformers
with complex positional embeddings

Han-Young Kim', Yeong-Jun Cho!
"Dept. of Artificial Intelligence Convergence, Chonnam National University

Q O]:

QT

E Ao = Complex Order Position Embedding (COPE)< Vision Transformer
(ViT)oll 283t Z3FE vl BlaToM e a34de ASsdth. COPExE B4
ALks FEete] $1A AHE JdIPstE WHoR, 7[E Aol A l‘?‘okoﬂ/ﬂ
Aoz AgH v v} ImageNet-Tiny H OB M-S AL-&3 A& A, COPES & &3
ViT-Tiny 22 7] 2d ] 1.8%p =< 34.0%9 A= G433 O]L
st g g9 mlu) sk F7H(eF 37,0007 R 2 o] Foj Ae dgoltt B AT Ay
COPEZ} #A3FH vl oM E E3490S d5stH, 538 AA Aoy o &4
&I o] 1A ARIF Fash adE vl B FAH A P Ths S
AA gt o= HAag 912 dude] && HAE et EdRAET g vl e
s MAE At N2 WS AA s FoA] 997t )

o O

3

ol

He 5oz e VITe X994 S =35
1. ME gL olm Ao defA weks v gdAow vordd
Zkdo] A2 (NLP) #ofellA Edx~xw(l] AL F du A¥4g o7 ViTE 7]¥ CNN RdEas=
rde s & ¥IE AT Edaxy F 2bdstE WA o w olm X & Agsty, thde vl A
ZooldelE £ @Rl d8s Astr] A& 4 B4 78 des HolFa
dolE  sAFoem dImdste &% AAW Hol = 71E9 §1A dHd BA e dAE S5
(RNN)[2] Alde] mdlo] AREE SIS attention ™| b7 91% o Aug H wAo] @i qUth
AYSS 7|2 3l EdAXH] For 7] Birae YA dHd(Complex Order Position
< Rt 953 A4S EAt Attention ™A Embedding, COPE)[5]°] I dojt}. BAhF AXS
s 28 9498 & ¥ Agstds ¢d =9 283 COPE:= #Apdo] A gl fofell A A5 A8
As 7ML o] ZAE siAstr] s 1A Y A=, o] PG WE)Z 9 dHI(PE)E 2
(PE)°] == At 7y Agh SRR et mds st WA ol
H A BofolE EdAYH Hdo] & FES 1 =5
Ik Bl EdAEe(VID[3]Y 5% olddl=
T2 A AAE(CNN) Alde 2do] ojm x| A
ol AFEEATE CNN[M4]2 A ostd HHE F3l 2. &H AT E
olmiAl o] FIHA AT FERE EHHOR EAGCH 2.1 Transformer, ViT
Uk ViT+ self-attention WA U ES 83t o]
Al AAel A AAE &S BdE . o EdAYH= 7]E9 RNN Ald RdE7 e



ACK 2024 &=

|-.u.|:

ac

sl =28 G138 23)

self-attention

AFA . Vision

Transformer(ViT) 7 3FE Wofoll A Edll A
X 2dS HE30. VITE self-attention= At
gstol olwAE AgstH, dEA<Q0 CNNI} <
Aoyzol Euls gyzow MAs 4 gl CNN
< TAhH 5AL sEete d fEg inductive
biasE 7FAH, o]= o|u|A| e} e dlolHA F&
g Y-S stgete W =go] "k WY, VITe
olg]dlt HAZA A3 glo] RE EZ 719 A5 A
= g5 F do 9 Fdsta AEs Ao 9
grFo] 7hs stttk

2.2. Absolute/Relative Position Embedding

Absolute Positional Embedding(APE)& & A

A2 7} 9] i3k embedding vectorE

3t} o]+ sin® cos FFE o] &3
3l W o] dutAdolt EdMATHLE o]y st w2
o7 Jdd EFY £=A4E R A3},
Relative Positional Embedding(RPE)[6]2 4
AlEze A 9% ARE <=dg3t. RPEE
H

7} quary ¢t key 7] ”EHX* AAE nets o
95 Actstd, ED} 40}
s Aed
i

e

r
»
fop s o

do
e o2
2 ox
Mo w
2
o
et
B
( 3:9‘
)
rlr
LU
©
%0,
)
(.
=2

2
o
=2
e
dz
Ho
oo
oo T
2o My o
2 oW o o2

2.3. Complex Order Position Embedding(COPE)
Complex Order Position Embedding(COPE)2
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