o

SHFEE LSS

SHEHES| =FF HI30A H15 (2022, 1)

Mzolale oI5t Attention U-Net 7|dF &2 & 7|
201710, 7" s AR

g wE et wEAAgeAT,

*

FruEen WS,

“HRLEsL AR T,
T TiEa AT e ojslyt

e-mail: cv2@kakao.com®, zhskfkseh@gmail.com™, jgwak@ut.ac.kr™

s kokok

Attention U-Net Based Palm Line Segmentation
for Biometrics

InKi Kim®, Beomjun Kim"™, Jeonghwan Gwak(Corresponding Author)"

s sk

“Dept. IT-Energy Convergence, Korea National University of Transportation,

"Dept. IT-Energy Convergence, Korea National University of Transportation,

“Dept. of Computer Engineering, Korea National University of Transportation,

""Dept. of Software, Korea National University of Transportation

2

o}
o}

3 mRebs A R 3 Shiol £32 o183 AN Attention UNetd 7o R &5

(

)j:
NI
ol

L
f 54 =
AL =
L = o)

Re e Ak Snle)

L
g 7ML gint. 71 &5 &

,_@a

L5

[o rlr

¥

—

1>

o121
LS |

She A

Lo g oy & e
¢

W

ol v

egmentation %99S Attention CoefficientE QJullo]EstH &80 2 s5sh 4 98-S

FoMole} Bele AW, A5, ZPRe Aol WA
i

Sh= o] opd w3Alh ulzalA, Thpet Backgroundol 88 4 gk

Aol =7 & AsHE Backgroundold] <&

olg Fal 184

HhHollx] AMgSE 4= glr) B =Foli] ARgE Attention U-Nete] 538 53l &7

RIS},

FIY=: A 214 (Biometrics), £=5(Palm Line), 9213 (Deep Learning), Attention U—Net

[, Introduction

COVID-19 se=]o] Alzt=lwis, AYA|212](Biometrics)o| Az
wuly] ARk ABA|2lA] o= Physiological Biometrics(21A12
ZBA|<12))}, Behavioral Biometrics(4534] 212 & 277}
EAfI}. Zxle] ZAfolie AR AH, 34|, dE T Tt AA9
I 5L o830 BB WRelrh FAle] AeE Ao,
A, 574 5 Aol itk sl iet 5 o183 <lEshe
ok $2le] A9 B, ATEE BAlle] flde] A 2 ARER|
2gor Zxte] 74 e AR XS ARBSIARE, HIREIdH
o] F8/30] tiFERA Ao, A Q127 o] M| ulgo] uje-
v AR W ETRE ZRE Q12 o] ZhHsAA RS
™ Hb2le] AR WhHo| ThA] ARl Sk wlebr £ =il
= Attention U-Net[1]1& 0|83} FE3E S AkRBIch

2~T10
To=

89

I, Preliminaries

1. Related works
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Fig. 1. Result of Extracting Paims with YCbCR in a Complex

Background,
4l
1) X1
g o
i
E > A ix E
5 = 303
2 oy T
= o3 ixt
...... - on §! L
> A X 1
ol
[y 1=y
191 1 Xt
P X ey
1ol 1
LS L
P> (Conv 3%3X3 + Reiu) (x2) > i >$n:
[
Max-Fooing (by2) 1% i
e
P upsamping oy 2) > |\‘_’~_}
D Skip Connection T

B Gating Signal (Query)

Concatznation

S

Attention Gate

Fig. 2. Attention U-Net Architecture[1]

lll, The Proposed Scheme
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IV, Experiment

41 Experimental Setting

tlo[e] Al [3]9] =Folx] AMEE “PLSUYE AME3IoIL) &
1,03972] <=mjeke g3t tlofe] Ale g, Ground Truth® $530]
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AZolct. AA] dlofE] Aol 60%= S50 2, 20%+= Validation,
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¥l PCe| 3742 o}l Table 13} rt.

Table 1. System Environment

ltem Value
CPU Intel i9—10900K
Memory Size 64GB
GPU NVIDIA GEFORCE RTX 3090
CUDA Ver 111
Python Ver 3.9.6
Pytorch Ver 1.9.1
0S Windows 20H2

AMg PLSU9) loE] Ale- Fg 49} 2o] A=l ik slolws]
ZHER= “ Ir = 0.0001, epoch = 100, batch_size = 32, Optimizer=
Adam, Loss= BCE(Binary Cross Entropy)’Z A3}tk

Fig. 4. PLSU Training Data Sample
(Left) Raw Image (Right) Mask Image

42 Results

Figs. 59} 6& E =Folx] Aolal Attention U-Net-S- AR8-3F
Tdlo] <=5 Segmentation TS HofFL] A5 S AREEME
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Fig. 5. (Left) Input Images, (Middle) Ground Truth,
(Right) The result of Attention U-Net prediction,

Fig. 6. Prediction results of Attention U-Net and
Bitwise XOR operation result of the original image,

V. Conclusions
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