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Palm vein image enhancement based on mirror-
extended curvelet transform

JIANG Min', LIU Shi-Jian’, LI Dan’, LI Fan-Ming’, WANG Jun'
(1. School of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China;
2. Shanghai Institute of Technical Physics, Chinese Academy of Science, Shanghai 200083, China)

Abstract: A novel low contrast IR image enhancement method based on multi-scale mirror-extended curvelet transform was
proposed to solve the problems of the palm vein IR images, such as low SNR ( Signal/Noise) and low grayscale contrast as
the results of incorrect feature extraction of palm vein. Based on the analysis of the strong relationship between multi-scale
curvelet coefficients and different scales of detailed vein features, coefficients of high frequency subbands, where most of
the noises and few features located, were set zero. The coefficients of middle frequency subbands, where most of the fea-
tures concentrated, were nonlinearly enhanced during the denoising process. The coefficients of low frequency subbands
who determined the global grayscale contrast were stretched. Experimental results show that the proposed method can effi-
ciently enhance the features of low contrast palm vein IR images with increased evaluation indexes such as SNR and Entro-

py- By this method the features of vein edges are better preserved and more smoothly emphasized than enhancement meth-

ods of biorthogonal wavelet and histogram equalization.
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Fig. 1 Multi-scale curvelet subbands inverse transform (a)
Original image (b)Scale 1 (c)Scale 2 (d)Scale 3 (e) Scale 4
(f)Scale 5
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Fig.2 Experiment scheme diagram
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Fig.3  Comparison of image enhancement simulation experi-
ments (a)Histogram equalization (b) Biorthogonal wavelet (c¢)
Mirror-Extended curvelet
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Table 1 Objective evaluation indexes of image enhance-
ment
BWMIEHHE %R PSNR SNR MSE ENTROPY
IR - - - 6.9126
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s i 25.8087 5.2505 26.0276 7.2754
LIS IR AT LIEF .

(1) SR ET7 B 345 46 77 1% MR /N s
%, RERBARE — R, (1R RECRIFAY
A U iRy, O iR iy
AR 2 BRI Y RIS, K AL S 2 0 .

(2) BT T I IR AR, B 7 E 3
B AL T 1 AU A /INB T 15 B T )R T aed 38 3. A
FCT RPN T 1, 3 TARARRT LR, AT iR R
AL A IRAOR.



60 a5 2R FH 31%

(3) ML THIFRN I, B 3 (c) B BKRFEL 2%
TG TE M, BLBH I BT B SR A0 U7 1] A B BE
TR GAFE R RIX.

(4) Et X} PSNR(Peak Signal/Noise , 1§ {E {5 14
Lt) .SNR( Signal/Noise , {z 1 [, ) \MSE ( Mean Square
Error, 377132 ) \Entropy ({5 5.7 % MM 4541
MaHT (IR 1), AT LUE B, SRR th B o 77 v A MY
T EA SRR E15 B Rg5R, M 2 WA B h B
ERE.

Bk N HR AR 56 e P, MR ) R 5 5 [ A R
AHR, BRI JR % ke BE R AT B AR — N E R
P B4 2355 H T 4 RIRZBRRTR(8 x8 FI) X
WESRELE NESBRLESL, B 4g(E4
(a)) KR EBXS HL BRI, 7™ HE FR ) 17 AE Y AT 3R
M, SR PG i B3 5R 5 i ab B B fE, B R (I
4(d)) WRERX E B E R, WRATEHIF Y
BT EE FIRUE R/ MBS R (LR 2) .

30
25 o 9
0
20
0
15 OC? N
Sk L 3%
s, s
<7r\% N \\5

$710 15720 25 30

‘\ 0.0 N 3
N
i Q,
A . (L@&
K88/ 4} s S
Fenh Lo @y = /e 2

5 10 15 20 25 30 5 10 15 20 25 30
© (d)

B4 R ELE (a) BB HB (b) B Sk
() BUER/NKE (d) B

Fig.4 Comparison of image contrast (a) Original image (b)
Histogram equalization ( ¢ ) Biorthogonal wavelet (d) Mirror-Ex-
tended curvelet
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