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Contactless Palmprint Identification Using
the Pretrained VGGNet Model

Min-Ki Kim"

ABSTRACT

Palm image acquisition without contact has advantages in user convenience and hygienic issues, but
such images generally display more image variations than those acquired employing a contact plate or

pegs. Therefore, it is necessary to develop a palmprint identification method which is robust to affine

variations. This study proposes a deep learning approach which can effectively identify contactless
palmprints. In general, it is very difficult to collect enough volume of palmprint images for training a
deep convolutional neural network(DCNN). So we adopted an approach to use a pretrained DCNN. We
designed two new DCNNs based on the VGGNet. One combines the VGGNet with SVM. The other
add a shallow network on the middle-level of the VGGNet. The experimental results with two public

palmprint databases show that the proposed method performs well not only contact-based palmprints

but also contactless palmprints.

Key words: Palmprint Identification, VGGNet, Deep Convolutional Neural Network
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Fig. 2. ROI extraction: (a) input image, (b) binarized image, (c) feature points to extract ROI, (d) normalized ROI

image.

T AUAEE FAs NAAsHE AE A2 A5 T
N2 & QltH22]. Fig. 32 94 A #34S v
A0 =2 Fig. 3-(a)e 49 FolA %3 ROI ¥
’Folal, (b)& Gabor HEIE g3t A& Uehd
Aol BaF EAE AEAZ Fdoltt (o= BEs3}
£ 58 9= gl QXS el (de =53
£ B3 IS zEEHA vERE Aotk

g o}—tﬂ

224x224x64

)

oH

3

okt A9 A3 3l 85 5 T mpd

E7o] A& Ao 7 24 Aer gotE
ok 28 mpd TEF 5 14x14x512 7] 9]
9 Z AAE 2] i e dA4F S IUE
o] g% 7 ;8 A% e wol AA T Erl o}
Yot A% F A NS EAI7E "ok 2 &
&5 98t (pooling)& A& = 9o, 1
Tto 2= 3 Aol AEgo] FAH7] o|Hoh
olg g AL Astr] fldt FHEEA(PCA)
B3l AAE FAAR F o] ERREH AES AE
F71 918t AAHE HA(SVM)S AHEs St &
Tl VGGNetd] mpd F8F EH S o] &3}
Z o] ¥H-S VGGmpdSvmeletx W33t} Fig. 4

ﬂJ

2 e o
Wy Ho Jlm
o FW

A nj[o
o i oX
f
At

of

[ i

56)(56)(256

224x224x3
112)(112)(128
( I [ i ED

28x28x51 2

7x7x512

Fig. 4. Overview of the proposed VGGmp4Svm,



£ A¢H ImageNet Ho|HE THHE VGGNet= ©]
of Ho| shgo] o] FojX = AAH & e Zlo]
A& G4E VGGNetell YEAIA mpd 95
S T3 T 2x2 PR EHOE TxTx512 A7)

& g o] F PCAY o3 Nxkd
&A71 B4 HEE o] &3l SVME T

o

o Lo i I op
i

>
2L

J* < 650}71 Hﬂ
B VGGNeto] geke
TS FEA7IE A
Hog Agl HoHER AADE & A2 T
o B AFoA NZ FI1e &
Table 1] AAR vt} o] 1719 FAAF AAR
27Me] dHAE AAFLZE o] Fojxl wlf-
TZE Hof gt} dF AALe Ad A7) 33
ola, 843 e HF DA softmaxE, 1
ol @A A= ReLUE AHE-3FATE e8]al 21F
o] &3 (over fitting) EAE 257 25t
ZFOLE v &S 052 AT B =ElAe
VGGNetoll A¢te & AALS Ast 4TS
VGGPalmNete] 2ta1 3 ™ gkt

At A4S 8 AARE SEATIEd Bad

e e &2
fo & rr
-

2 £7ket Atole) BAHE 7o ROIE
3, 555 RO G4l i 579 Atshrl ol
3 Q7] Wl 5% oluje] 84 WAl 5% ol
o) o5 WAL ST S OB SAksl AT

O

i

B Ao Bz GPUR ], ¥ CPU(Core
i7-7700, 3.6GHz), W= 8] 8GB, ¥4 =5 10 7ol A
AYEE FYstHon, | HdS A 7wk Ho =
Keras, I EE HAZE4E AHRSAT Aol
AgE HolHE HEFA SR ZFES 57 PolyU
HolHA Bt HIFHA o R FES 3
H o HHEE AL T F HlolEHAIE 25 F Al
Mol Ax Enfeg s on, Az -
oF 271 €oltt. PolyU HIO|H A E& 193% 0 2 H-E
=3 7750709 Yoz TAF ] glon, Qi
3= = 384x284°]HH8]. Tongji Hl|H A E+= 30

HOoZHE 53 12000718 FHdozE FAHFH
gom daol siA=+ 800x6000] tH23]. Tongji
HolEAEE AAYEE 3 dg 9d&y) 02488 7
3l 10712 9] % —E* 2 :r“‘qﬂﬂ A=, 2 AY
A= A& 53 AE F 60007E AP

Jok
A
=
,%
o
=]
5

S

A& PolyU HOlHAEE et egee
TEEA %1 TEAYeH, # 99 5% FEo
AFE BYotA g & APl @ Ao 2o
2 AR 10707} SFusA ke AR dolEE A

o) )&

osta, Sl 21008 F 7560702 FES AP
of AH&-3FA . Fig. 5-(a)¢}F (b)= PolyU o] El A
EGA 3 AA AT F R ARANA ASE 5
dle] AE Fdoz Wyo] & & 5 Utk (0
9} (d)= Tongji HIOJ M Eo A A WA NAT F
AA AN HEF TYA AR FFoE A
2 Y589y Wi Aidos W
Fol ZA Ueht 92 & & Atk

Ao 7 HES

4.2 VGGNet2| &Mz EZ

VGGNete] F3t o] F AlFol YEY+= mp3, mp4,

Table 1. Architecture of the newly added back—end of the VGGPalmNet

Input Tx7x512

Convolution

filters: 64, kernel_size: 3x3, activation: ReLU

Pooling

Average pool_size: 2x2

Fully connected

units: 256, activation: ReLLU

Dropout

rate: 0.5

Fully connected

units: n_classes, activation: softmax
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Table 2, Palmprint identification results with the data
of the first session
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Fig. 5. Palmprint sample images selected at PolyU and Tongji dataset,
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Dataset PolyU Tongji Table 3. Palmprint identification results with the data
Features (%) (%) of the second session
[mp3] 28x28%256 96.03 89.89 Dataset | PolyU | Tongii
[mp4] 14x14x512 98.62 95.96 Features (%) (%)
[mpb] 7x7x512 85.77 87.26 [mp4] 14x14x512 91.43 79.77
[mp4 Max pooling] 7x7x512 99.29 97.19 [mp4 Max pooling] 7x7x512 92.99 82.40
[mp4 Avg pooling] 7x7x512 99.47 97.96 [mp4 Avg pooling] 7x7x512 95.21 86.53




Table 4, Performance comparison among the proposed

methods

Dataset PolyU CRR Tongji CRR
Approach Uopgp) (Iopg)
VGGNet(mp4) 91.43% 79.77%
VGGPalmNet | 87.54% (-4.3%) | 86.00% (7.8%)
VGGmp4Svm | 99.13% (8.4%) | 98.37% (23.3%)
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Table 5. Performance comparison with different researches

Dataset Contact-based Palmprint Contactless Palmprint
Methods Dataset CRR(%) Dataset CRR(%)
Ekinici & Aykut[2] PolyU 95.17 NA NA
Kalluri & Prasad[9] PolyU 99.15 NA NA
Arunkumar & Valamathy[10] PolyU 97.00 COEPI[24] 82.21
Sun et al.[17] PolyU 99.62 NA NA
Zhang et al.[23] NA NA Tongji 98.78
Proposed VGGmp4Svm PolyU 99.13 Tongji 98.37
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