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Abstract For the problem that the feature extraction speed of palm vein recognition mothed based on local
directional pattern (LDP) is slowly, a palm vein recognition method based on improved LDP is proposed. On the basis
of keeping the Kirsch template of original LDP algorithm, the proposed method can code the edge response symbols
in eight directions directly, which avoids sorting and reduces the time of feature extraction. It is called fast local
directional pattern (FLDP). The proposed approach is tested on the palm vein datebases of Hong Kong Polytechnic
University and the self-built palm vein datebases, the palm vein image is divided into some distributed blocks evenly,
where the feature vectors of each sub block are obtained by FLDP algorithm and then the total characteristic fusion
model is obtained, the chi—-square distance is used for matching identification. Experimental results show that the
proposed algorithm execution time is 17.75 ms and 19.98 ms respectively, whose performance obviously surpasses
other typical algorithms, at the same time, the recognition rate can reach 99.8916% and 99.3665%. The proposed
method has practical application value.

Key words image processing; palm vein recognition; feature extraction; local directional pattern; fast local
directional pattern; measure match mode
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Fig.1 Kirsch templates in eight directions
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Fig.2 Edge response return values in eight directions
2) B T A 30 G AR B A AT 2 A, B o (D IE WSS 5 AR IE R 1, m R S S 5 AR IE
0, SR J5 G — & YR (WU B 28000 1) HE 51, 75 21 A R A — 0 1 g % , 2F 00 4% 21 -+ JE ) FLDP {8, 155 12: ik
$E N IE ZR T 1] TF i 30 IR B ke 2 075 4 8 P

3) FLDP 3k Al 44k 4
Crivp = ihj(mj)‘ 2, 4
=
h ()= {%)i Z% . (5)
WE 3R, 45 H— A 1155 FLDP 4 % i) 55 41
85 | 32 | 26 313 | 97 |-503 i‘" 170
! i
53 | 50 | 10 | — | 537 -399 | —> El oi
60 | 38 | 45 161 | 97 |-303 iLl______l_____J:

(00111110),=(62),,
13 FLDP %ifithil 2
Fig.3 FLDP encoding process
FLDP 573 %of B AL M A 45 38 Bl 1) T 0 B A AR S r A fde o, HL AR B FR SIS o 16T 4 45 ) 2 Dk RUR 32 B HIL
N 75 52 W RIT S 43591 SR A FLDP A1 LBPU 0 Fb 2 85 J7 2% i % EL 25 58 o 1B 4(a) M TR bR G, [ 4(b) i Jin T M 75
EI& . R R SR FH LBP g bt 78 32 B M s 5 4L 2 J5 & A T B B A8 4k, 1 >Rk H FLDP 4@ 85 1) R 2R R fe e o

a
e 85 | 32 26 ] 82 [ 28 | 32

53 | 50 | 10 | —22¢ o |39 |58 | 15

60 38 | 45 65 43 | 47
FLDP=00111110 FLDP=00111110
LBP=00011100 LBP=0010100

4 LBP A FLDP 2 E Xt L. (a) RS (b) WA 7S E &
Fig.4 Comparison of robustness for LBP and FLDP. (a) Original image; (b) noise image
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Fig.5 FLDP encoding effect
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Fig.6 Basic flow chart of the proposed algorithm
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Fig.7 Sub-regions of palm vein image
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Fig.8 FLDP histogram feature extraction of palm vein image
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Fig.9 Some examples of palm vein ROI in the image databases. (a) PolyU-H image database; (b) self-built image database
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Table 1 Parameters of the experimental samples

Map depot Acquisition mode Wavelength range/nm Samples in test set
PolyU-H contact 850 5x100
Self-built non-contact 850 10x50
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Table 2 Crr of FLDP in different sub—region divisions %
Blocks n=8 n=16 n=32 n=64
PolyU-H 99.7925 99.8916 99.7889 98.9287
Self-built 97.8036 99.3665 99.2698 98.5706
F 3 AT AL T I AE PolyU-H E%E I+ Crn X 1
Table 3 Cyr comparison between the proposed method and other methods in PolyU-H %
Samples in training set 1 2 3
2DGabor 91.8539 95.4086 99.6022
2DPCA 89.3724 93.1956 98.8446
2DFLD 90.0110 94.1084 99.0133
Gray Surface 89.1024 93.0832 98.1095
LBP 91.9982 95.7952 99.6784
LDP 92.2103 96.6577 99.7337
FLDP 93.0893 97.4586 99.8916
4 AT R HAD T A A KR b Cen X LY
Table 4 Cr comparison between the proposed method and other methods in self-built %
Samples in training set 1 2 3

2DGabor 91.1304 94.8729 99.0955
2DPCA 88.7798 92.5897 98.2853
2DFLD 89.4387 93.5996 98.4102
Gray Surface 88.6525 92.4988 97.7239
LBP 91.1979 95.2103 99.1208
LDP 91.6634 96.0572 99.2438
FLDP 92.1205 96.7932 99.3665

4.2.2 FLDP ik 5 g A F ik $h AT B ) 4f bk
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Table 5 Comparison of time between the proposed method and other methods in PolyU-H

Method Feature extraction time /ms Feature matching time /ms Total time /ms
2DGabor 271.05 20.21 291.26
2DPCA 54.37 1.32 55.69
2DFLD 58.81 1.34 60.15
Gray Surface 21.45 1.63 23.08
LBP 83.58 1.17 84.75
LDP 54.92 1.43 56.35
FLDP 16.73 1.02 17.75

F 6 F R A SO S A ik I i e

Table 6 Comparison of time between the proposed method and other methods in self-built

Method Feature extraction time /ms Feature matching time /ms Total time /ms
2DGabor 271.82 22.13 293.95
2DPCA 55.46 1.68 57.14
2DFLD 59.32 1.67 60.99
Gray Surface 21.65 1.66 23.31
LBP 84.67 1.25 85.92
LDP 55.13 1.41 56.54
FLDP 18.89 1.09 19.98
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