2020 2zfel EAlstaU 2ol 3|

=2x H273 M[15 (2020, 5)

DenseNet = =3 9=

(¢3

Ar9l, 554
Vdrdietal &

A3 'A Tle

e *
IR CER
A5 AR AT

soeui291@gmail.com, tnrud7495@gmail.com
*Corresponding author: eclee@smu.ac.kr

Face spoofing detection using DenseNet

So-Eui Kim, Su-Gyeong Yu, Eui Chul Lee
Dept. of Human Centered Artificial Intelligence, Sangmyung University

fu

A

T

oF

1l

i

e

gAo) A Bt o
AzeE e Ael s
FAT A @

. o

o=
2

o

i}

(<3} o] Al
= RS

ahipol .

¢

-
o

o
rlo

AL

>

o ¥
ol
ih

[}

b}

tlo o
(o]

(] webd gz A4l o

g 489 92 94 Azd

%

IS S T e
ol
a1
ol
=

it oXx U
o

—

S
&

x

{0

N
fH:d

ol iy
2
2

rr

LBP, DCT, SVM < ©]
[2]. el=et WA=
ot 3] 2y
| ok folv s
o] Aol A A}
g, 7%= Azfe] djst

O

o 2 o

o N g H
o o 4y £

ot
X
b

o

—

oX 4
¢

o
1o

o M of
et
olo
ot i off Wi rlo oo
2y

N
==
2

s
N
Qo> ofHr T
‘4'1-‘

=2

g LAl sl Askala CNN 7]
DenseNet-121 23 A ~F
4 7148 AFdrh 970 AE3 DB =

o} 7o sty EAS 7FAE PR-FASD

S
=

o 2
oY,

=
s
a-

N
=

d

O N ooH T orfr X 1o XN o A |»

oo
=

=

—

2. £

7]E AFEEE ZIAIE S R A Abge] F|
st z2 e 93] FE2H 5AS o|83sto] st
S th. WHH DenseNet-121 & A4 2dl & U= ¢
g ol 54Ss &~ = gkttt ol uj,

= = :Zr‘i ]’
layer 9] feature

o

O

=}
2 3l
< 7l o]

=

wow 3

[¢]

Densely connection

map = AEdNA TS layer 9 83} Concatenation
ghth. =, concatenation A4HS o] &3l o] % layer o] A
H7F o5 layer o] S0 AP o=H FHZxo AHH
7b wpA kA gkl == Flolt). o] F3 71E9

A 73 v g o) A YEFSE  degradation =A<}
Vanishing-gradient 45 703 CHS5]. (28 1)

Densnet-121 24l o] FZX= vepdlt)

=)}

=) Bl A]

o 1.

(¥ 1) DenseNet-121 A1 4% »

& 7FA|&= PR-FASD o]t}. o] DB o=
19 oA 119 AA 9= G494 =53
s

= dato]l dtl. PR-FASD €] A= (28 2)olA]
T Ak

PR

o

3
[e]

tr e

- 580 -



2020 2zfel EAlste

wE3 ==

®272 ®M13 (2020, 5)

(23 2) PR-FASD @& olm|A] oA] (1):
(2): 37HA] 7+,

37k A4,

3. 48 ¥ E1t
B =FoA = PR-FASD Hlo|EH|o]| A& S+, A=,

H2~E dole|2 o] &3slqlth. 4174 X2l Densnet-
121 ¢ Jgog S0 dF oA 7x7 A7
convolution filter 64 7HE Ab&3sto] Sh5Hlom, o
Ao A 1x1 2 3X3 convolution filter & o] Fo] %l
Dense Block & & 4 7|2 A5 oAt 2479 feature
map & depth = 128, 256, 512, 1024 2.2 2 v|¥ Z7}3}
Slom ojuf stride=2, epoch=100 .2 A]g3}3t}. &
% ¥7gd ol A Binary cross entropy & =22, 574
BAAE sHME HASE R ARSIl o™ learning
rate = 0.001 o]t T, HAF o FAE HA
st7] #18l StsHgolA ASHlHE FUHH R o]
&5ttt

d= 2% ¥4 HE Ao 7ﬂafﬂr okl A ZE
Half Total Error Rate(HTER)¥} *%
HTER 2 #to] #=F5 450
o] H& vk o83 gholth. Equal error rate(EER)<-
False Rejection Rate(FRR)¥} False Acceptance Rate(FAR)
el Fd3 vlEs "Wl o] HErE F2 AT
= Uepdo HTF gtgd RdS ARESto]
dz=delHE +73% Z3= HTER, EER 2 717} 2.34,
285 2 o} <¥ 1> Zrh Ao AIE= Receiver
Operating Characteristic(ROC) =415 o] &3] A]7z}s}
=%tk ROC 2712 False Positive Rate(FPR)¥} True
Positive Rate(TPR)= 27} x, y o2 F2 22
ROC =419l =HAQl Area Under the Curve(AUC)S]

HaE

solZ7l Weas £F P 4ol F55 dEd
ot #7445l tigk ROC %é% (2 3) A B 5
sith AsbH o2 PRFASD & ol &9 flx o A=

=

gl Densenet-121 2] =9

Hlﬂ—é 13l T7V4 o2 Y SVM
o AzRI AHeS B

o
48 2
2
5T
:L

9] Xi"?*fr 5‘%’% A layer 7HA BE 7}%61 TE

<3 1> DenseNet-121 &5 A% A7

T HTER EER
PR-FASD 2.34 2.85

(1% 3) DenseNet-121 = =¢] ROC 241,

3%, Densenet-121 3} T & o] EFE 98]
S35 o] &5 Al ZHQl Resnset-18 S o] &3
Ax 4= B A45S & dFolrh 3 F md9
A HAE Gl ou Ao AgE 54 Hhelo] 9%
da HAE: Aol Fast 9FS v A=Tk digk o
T5 NPT A gtk

[1] Biggio, B., Akhtar, Z., Fumera, G., Marcialis, G. L., &
Roli, F. Security evaluation of biometric authentication
systems under real spoofing attacks. IET biometrics, 1(1),
11-24, 2012.

[2] TIAN, Ye; XIANG, Shijun. Detection of video-based face
spoofing using LBP and multiscale DCT. In: Inter-
national Workshop on Digital Watermarking. Springer,
Cham, 16-28, 2016.

[3] MAATTA, Jukka; HADID, Abdenour; PIETIKAINEN,
Matti. Face spoofing detection from single images using
micro-texture analysis. In: 2011 international joint
conference on Biometrics (IJCB). IEEE, p. 1-7, 2011.

[4] BOK, Jin Yeong; SUH, Kun Ha; LEE, Eui Chul.
Verifying the Effectiveness of New Face Spoofing DB
with Capture Angle and Distance. Electronics, 9.4: 661,
2020.

[5] HUANG, Gao, et al. Densely connected convolutional
networks. In: Proceedings of the IEEE conference on
computer vision and pattern recognition, 4700-4708,
2017.

- 581 -





