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Abstract: It is a long-term challenge to identify the real and fake faces in the images. When the synthetic fake faces are
very realistic, it is difficult for machines and even naked eyes to distinguish the real and fake ones. The supervised an-
ti-spoofing method often requires a large number of labeled samples for a good performance. An anti-spoofing method of
face recognition based on semi-supervised learning was proposed to reduce the dependence on massive labeled samples.
The method adopted an image inpainting model to learn the data distribution of face images. During the training process,
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F3 NUAA HIRE LFEBFIMNARE=M
HIRKE RS KRR

WIRFS 100 7k 200 5k 300 7k
LS(RBF) 59.53% 59.53% 59.53%
LS(KNN) 71.90% 80.74% 86.68%
LP(RBF) 50.00% 50.00% 50.00%
LP(KNN) 59.65% 59.89% 60.76%
K-means+SVM 92.91% 94.54% 97.82%
Improved-GAN  94.49% 96.07% 96.27%
SHOT-VAE 95.88% 96.12% 98.80%
AICT5ik: 98.01% 98.89% 99.21%

*x4 RMFD F# MBI HARKEN
HIRE BRI S RKERE

5k 100 7k 200 5K 300 7k

LS(RBF) 49.34% 49.34% 49.34%
LS(KNN) 50.27% 51.80% 53.30%
LP(RBF) 40.47% 40.47% 40.47%
LP(KNN) 50.00% 51.40% 51.60%
K-means+SVM  60.52% 61.08% 62.78%
Improved-GAN  67.14% 69.75% 73.19%
SHOT-VAE 65.05% 67.10% 69.96%
ATk 62.27% 74.55% 83.05%

HHEE 3 M5 4 IV LA H, 7 NUAA #I RMFD
PIANEIE AR b, Ay 084 1nT U 21 e A2
Mo B ) O VR i (M UER 26 . IX RSO VAW Y
XA [ By N () SR S AT 55, ELAUAK S 2D £ (1)l
PrREEG . A KNN g 2, LP A LS (bR
ST HATH RBF #8116, RBF 124
o S HUE A B e B A AR 2 R B 1 8
AL, S50 Th S HUR R A I AR R 45 2 AR
tho |2z, fEH KNN &£ LP A1 LS 1525
iff 2 23 Bt 35 7 AR 2 FE A B I 3G I A W e Tt . 4R
1M, LP A1 LS AHAS T A B2 ) Uik 22, e
HAE RMFD I, ] KINN A% b8 50 (- ff 2030 e
T 50%. HHHZ T, K-means 77350 i I ZRdEdE4T
BH, WEERTUCEAREREAR . X LA ZRT
SVM Zr2Re84 2] T LL LP F1 LS HEAF 4t J o fH 2 1
RITVE R G5 RO BE 2 A 22, AT S A 4R
RNEMIRAESAT 20 R TIRBERE S ik, AR SO
16 Hods B BRI T o B ) Ok
Improved-GAN Hl SHOT-VAE. HA4kii, & NUAA

HAE b, ASC R AR EGR R b 2 E 5 3415
P I HERf 2, /6 RMED |-, ASC5 R 200
H1 300 5K 5 b5 25 G, 43 FEUERA R B 2 s T 53 4k
PR 51 X ml e (T s SRR v ) 4 )R A
5 B0 T L T2 ) BCH ()R B SR AL, JUA H s 1)
TELE A A, DB e 2D s R 2 R L 1 29 2K
PERE.

AR SLSE B0 B T /b a2 G A Bl
N TR W B 2 ) O VRN — ) W A 3T s (D
SVM HI CNND. 258433 1004 200+ 300 5K
WA BAE IR, IR SE BT, AR
I (PR A VP AT S5 o R I 285 R LR 5 FIER 6.
H# 5 MK 6 W LLEH, Fefefitbaafibrs R M)
THOLT , ASSCI 8 B 2 2] 5 VAR T oAb e Fl 7
%, BHAE RMFD ERARFAE NI . X AR sir 1
YRR — PP M B 24 3 Tk, AR SCT7 80T A7 4 )
/b B bR 25 UG O 27 o) BEMBRE AR A T Hic 4 B 1)
WEAE YA, INIEE R ek fE . RIS AT LUK B, 4
bR 25 G BRIBR 2 I, AR SO 1) 43 R 2 A
BB T BT, (BIRTEAZ, XA
SO INIE T b sai b 2 BRI O

F5 NUAA BIRELEEIMSLERE

100 FkiisbR 200 karks 300 skaks T

ik sElE BEE BEG IR
SVM 87.36% 89.38% 95.01% 99.80%
CNN 96.55% 98.65% 98.53% 99.96%
AIT7ik 98.01% 98.89% 99.21% -

*E6 RMFD MBI 0o LERE

Sk 100 3K # 200 3K 300 5K 4 Jjﬁﬁ
ARG WEEG REEG IR
SVM 53.95% 58.20% 62.50% 67.45%
CNN 51.35% 54.80% 59.36% 87.40%
AIT5ik: 69.27% 74.55% 83.05% -

e EIRAEAE S, AR SO R A kA 3
TUESE. UbAh, 2N IR £ 4 CelebA-Spoof
TS . S2EEFE 10 000 KEGREAR, TP RIS
NI EEFEA 5000 5K, 153 A EHEFEAS 5000 5K
e R S AR 2 IS 3 ) 100 200 1 300 5K
7t CelebA-Spoof H#fa 4k b, ASLIGSURFAEM AL
i H 7 HT I Improved-GAN 22 W B 27 > J5 1WAl
SHOT-VAE - W& 2 2] U5 ik 5 AU T IR
S EE R 7.
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®&7  CelebA-Spoof HIER EFHEF
MR R R AR E R A5 SO TR E

100 3K 200 3k 300 7k

Improved-GAN 61.09% 62.34% 63.96%
SHOT-VAE 58.90% 59.27% 64.15%
ARILT5VE 60.47% 62.96% 64.57%

B 7 B SEge 25 R nl 40, {Eik A CelebA-Spoof
B AT B SR, 5 Improved-GAN Fl
SHOT-VAE J7vEMIEL, £ 100, 200, 300 FKAFARES
USRS DL, AN ST 4 8 R AR AR B
X FFIE B T A SO A R
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