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Palmprint Recognition Based on Fusing Global and L ocal Directional Features

CHEN Xiao-man, JIA Wei, LI Shu-jie, LIU Xiao-ping

(School of Computer Science and Information Engineering, Hefei University of Technology, Hefei Anhui 230009, China)

Abstract: Palmprint recognition is one of the most popular biometrics identification technologies.
Among the various methods of palmprint recognition, the method based on directional features has
achieved good results. In order to further improve the recognition accuracy, a palmprint recognition
algorithm combining global and local directional features is proposed, which mainly combines the
method based on directional coding, the method based on local descriptor of directional features and
the method of combining directional features and correlation filters. The first two methods belong to
the spatial domain method, which can extract the local directional features of the palmprint. The third
method belongs to the frequency domain method, which can effectively extract the global directional
features. The recognition results of the three methods are merged at the score level. The algorithm is
validated on two palmprint databases. The experimental results show that the recognition

performance of this method is better than other palmprint recognition methods.
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BLPOC_DR 0.144 30 4.090 10 35.341 80 99.818 80
BBLPOC DR 0.060 80 0.207 00 0.888 90 99.896 00
CompC 0.05120 0.207 00 0.070 60 100
SMCC 0.02530 0.310 60 0.108 90 100
LLDP 0.021 00 0.310 60 0.018 70 100
CompC+SMCC 0.001 80 0.23290  0.003 70 100
BBLPOC DR+CompC 0.001 00 0.103 50 0.002 40 100

LLDP+CompC 0.000 03 0.02580  0.000 60 100

BBLPOC_DR+SMCC 0.000 60 0.05170  0.012 10 100

BBLPOC_DR+LLDP 0.001 50 0.07760  0.003 00 100
LLDP+SMCC 0 0 0 100
FDRc 0 0 0 100

FDRg 0 0 0 100

e

%3 1E PolyU Il EE LRI ESUR A 75 A M RELL B (%)

SR ES AVES

48

Jiik

1T 2T 3T 1T 2T 3T
LBP 8.695 7.498  7.067 85.167 87.885 88.765
LTP 9.629 7979 7.634 81.569 85.271 86.590

LDP 8480 7.504 6911 84.468 88.532 90.525
ELDP 6.965 6.534 5920 86.720 90.266 91.923
LDN 2901 1.873 1.613 96.680 98.447 99.150
HOL 0.590 0281 0.155 99.431 99.870 99.970
LLDP 0.181  0.051  0.021 99.818 99.974 100
RLOC 0.140  0.120  0.052 99.922 99.974 100
Ordinal Code 0.179  0.051  0.049 99.922 100 100
CompC 0.084 0.081 0.051 99.948 100 100
SMCC 0.047  0.025 0.025 100 100 100
BBLPOC_DR 0.129  0.103  0.061 99.896 99.896 99.896
FDR 0.0044 0.0039 0 100 100 100

3.4 ZARICEAE HFUT EE_ERIMEREIRAY

XFF HFUT $d5 %, [F PolyU I1 JFE2RBL, 146
Xof L — (1) 5 F 07 [ RRAE 1) 3 20RO 5 VR A 1
J5 VRHIER R VAT 7 PEREVIAY . FIRER), RA
HARERE 1 B BCRER 3 RSB IS
5, 52 M BCREM T E S BB AE IR . X
F BLPOC DR A1 BBLPOC DR, 7E B EHEL
i, SRAI MFRAT J8Bs IR/NA 11x11. 3% 4
NFET T PR VAR S . NPT LR
i, BBLPOC DR HiZZHEALT BLPOC DR &
%, HAM%T LLDP, SMCC Al CompC %%,
BBLPOC_DR HJ iR Al 1t RE SR AR - Rl AE R S5
WE weMER 4, KRS ECN 1. FFER,
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FDRg Al FDR¢ HU45 7 A% /) EER {H.

100.00
99.95
99.90 I /
g 99.85 [_I / /
o 99.80 , J LLDP
2 )
© 9975t —— RLOC
—— Ordinal Code
99.70 —— Competitive Code
SMCC
99.65 —— BBLPOC-DR
—— FDR
99.60 L s . ,
0 0.1 0.2 03 04
FAR (%)
(a) 1 TROC ik
100.00 7
99.95 ’_}_‘ // ; [
99.90 /
< 99.85
< —— LLDP
< 99.80 RLOC
© 9975 [ —— Ordinal Code
— Competitive Code
99.70 SMCC
99.65 —— BBLPOC-DR
— FDR
99.60 - : . .
0 0.1 02 03 0.4
FAR (%)

(b) 2 T ROC Hhi%k
6 PolyUII £ L) ROC £k

F4 FEHFUT LM ASRER%)

ik L% ZeroFAR ZeroFRR R 5%

BLPOC_DR 0.2908 8.5250 23.5886 99.4125

BBLPOC_DR 0.0650 0.6500 1.2847 99.9625

CompC 0.3283 9.6875 9.8689 99.6250
SMCC 02252 5.0625 4.1144 99.7875
LLDP 0.1870 5.6500 7.0770 99.8125

CompC+SMCC 0.1749 32000 3.9654 99.8750
BBLPOC_DR+CompC 0.0421 0.5125 13352 99.9750
LLDP+CompC 0.0999 1.4625 3.0028 99.9375
BBLPOC_DR+SMCC 0.0398 0.5125 0.8933 100
BBLPOC_DR+LLDP 0.0350 04375 0.2669 100
LLDP+SMCC 0.0649 1.0125 1.0431 100
FDR¢ 0.0345 0.3250 0.3339 99.9750

FDRg 0.0344 02625 0.2339 100

545 THE HFUT £ |, ARSCHHE S HAR
GO EIER EE . IS5 KB, FDR JiAfE
WGREEHE Ty 2 B, HAIZRIER T 100%. o LLE
o, ARSCERIR R B BAL T HAR . B

7 N HFUT £ L8751 ROC #h4k.

*® 5 & HFUT FE ERZELORR 7T A M REELE(%)
X7 ES PVIES

1T 2T 3T 1T 2T 3T
LBP 4.062 3.417 3.256 88.487 91.450 93.087
LTP 15.10 14.46 14.26 67.725 72.334 75.012
LDP 7.846 7.211 6.771 81.187 86.087 88.112
ELDP 4.562 4.012 3.547 87.537 90.700 92.487
LDN 5979 5.261 4.924 88.050 90.900 92.075
HOL 1.174 0.693 0.654 97.863 98.925 99.163
LLDP 0.362 0.274 0.187 99.562 99.738 99.813
RLOC 0.623 0.355 0.293 99.175 99.625 99.688
OrdinalCode 0.803 0.537 0.516 98.987 99.450 99.487
CompC 0.584 0.366 0.328 99.113 99.600 99.625
SMCC 0.450 0.263 0.225 99.412 99.788 99.800
BBLPOC_DR 0.162 0.075 0.065 99.200 99.963 99.963

FDR 0.125 0.059 0.034 99.963 100 100

Jiid

100.0
99.8
996
994
g 2
2 990
S oss
“ Ordinal Code
98.6 —— Competitive Code
984 SMCC
—— BBLPOC-DR
982 FDR
98.0
0 0.5 1.0 15 2.0
FAR (%)
(a) 1 TROC Hh£
100.0
99.9 o ]
99.8
99.7 -
X 996 ]
<4
% 995t
© 994
993 E— 8rdinal .Clodec J
— Competitive Code
992 | SMCT
991 f —— BBLPOC-DR
99,0 L : {DR
0 02 0.4 0.6 0.8 1.0
FAR (%)
(b) 2 TROC HiZk
100.0
999 ﬁ ——
998 i
997t _ '
< 996t
g 995
|7/ ~— LLDP
94 H | —_RLOC
993 — Ordinal Code g
—— Competitive Code
99.2 SMCC
991 —— BBLPOC-DR
—— FDR
99.0 L : , - :
0 0.2 04 0.6 0.8 1.0
FAR (%)

(¢) 3 TROC Hh£k
7 HFUT J# L) ROC Hi£k
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3.5 SHtZHHERMAEZRLLE
R 6 NAIL FDR Fik 5 HABZRHLR & AT
EERL. SERRRATAOUIZREEERE Y 3. MR 6 FTLL

A, ASCH FDR SRARRRGIVEREN AL T HAh 245
ERE SRS, Bk, TR, Bla R E A
T3 TARFE AR L RE RS HUSFH E AR AR AR

# 6 FDR S5HthZ4F RSB EHILLE

WiRis FFAE AT B Fn BIEEER/N EER(%)  ARR(%) R
Gabor $FF
SCHR[25] ZAHE IR RS ESRENEEE 100 1000 32 - 2005
R RHE
_ RS )
SCHR[26] R R PolyU II 392 7 605 0.31 - 2006
\ Ek .
JCHR[27] P 3178 PolyU T 100 600 - 100 2008
B BLA SR AS RRAE
k(28] LBP R IURCfERS ORISR 100 1000 32 - 2009
Gabor FFfE
. SO i
SCHR29] SRR G P il £ PolyU II 100 2000 137 - 2009
Gabor 7
SCHR[30] Gabor 7 1] HERERb & IITD 233 2596 - 999 2011
Radon J7 [ 4F4E
, _ PolyU 2D/3D 400 8 000 - 98.4
B
CER[31] Fi):lﬁthﬁ DL (e CASIA 301 5239 - 9.5 2015
AL UST 283 5660 - 99.6
SMCC PolyU II 386 7752 0 100
VAR A
FDR (&%) BBL%I%’ - NN S HFUT 900 16 000 0.034 100 2019
4 lel:l: iﬁ Surveys, 2012, 44(1): 1-37.

ASCHEH T A R R 4 R E AUTT MR )
FDR J5i%. HEE T 3 FhEET 77 RHAE B E 40R
W5, 4358 BBLPOC DR &, LLDP Hik,
CompC Hy% (8 SMCC #.%). FDR Hixk7srFH
T A R AN R IR AREAE A AR RURH R T O A R AR B
ERRA RS, RN, FTRAM 3 FEgOR
T2 B Re HARRN 7R . R, FDR REB5A 2K
ANV RE A B BRI HE S0 H 1) . AR SCHE 2
A ELU YR EXT FDR BEHT 1 aellat, s
IS UERH, FDR kB MR RE AL T HoAth J LR 2 4L
BT
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