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Fingerprint Matching Based on Composite Gradient Vector
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Abstract: An approach based on composite gradient vector is proposed to overcome the problem of nonlinear distor-
tion in contact fingerprint identification. Firstly , rectangular coordinate system and the first base vector are set up,and then
the fingerprint image is rotated. Base vectors are collected on rotated fingerprint image. All the base vectors are set into vec-
tor cluster. Then the basis vectors are made into greatly gradient vector. Finally, hierarchical markup method is used for
markup on the composite gradient vector. The target fingerprint image is recognized by fingerprint searching ,compound gra-
dient vector matching,dimension and gradient matching auxiliary. Experiment results show that the proposed approach has o-

vercome the problem of rotation, translation and scaling situation and has a strong ability of anti-nonlinear deformation with

fast recognition speed and high recognition accuracy.
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FERBEEE 7300 o (A(X,5) ) Flp (A(X]) ), F58UFEH
STRUNAESCRIR E A R i A (X0 B ic PEfc K
D SCEG R hy n, Fo G AR i 3 ek A,
L AHERE R NAC T @, s e, BEEE AR C A o,
SR
HIE K AX)) 5 AL, A, 73547 Euclidian
PR, T e, = | ACXSS) - A || (i=1,--,n) ,FF
W E =arg( min (e,)) 2 i=1(1=1,,n) I, FFAEME
— 1 e, X E A, W A5 R0 8 SO B R AR T AR 800
BLEAEE m(1 <m<n) A~ e, SR E A, W FH AT T —
AR

Bo(AX)) 5 @y, MM EAT IR v, =

I eCACXE)) ¢, 1 (G =1,2,++,m), U =arg( min
(), 4)=JCJ =1, m) B, FFAEME— 1 w, XN U
8, MR R FE SRS N5 T AR EUE B A E A (1
<Asm) A u KR UAE, WG HEF TR —25 31530 5.

B (ACX7) 5 g, 20T 0, =

FCACXT)) =g [l (k= 1,2, -, 0), V = arg (| min
(v,)), 4 k=K(K=1, A) B}, FFAEME—1 v, XTRL V
1B, MR SRR N 5 K MR EUE R A A e 4
v, XN VAR W8 S0 s AR 1% 48 SURIE.
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PSR HEAT , T 56 7E FVC2006 |k AT45 4R, IF 5
BB S0 b FE A B R AT X b A A, IR Y 45
B YERE ARG X IR M TR A, 7R FVC2006 K4l 1+
B DBL BT TR 25, I 578 DBL ¥4 EHE4 i
RS AT XS e B, A SO sk i p AR 2k e
ARRETT. I PSR 2 Y S5 5 20 A, 0 AR SO S R
[ 455 7 W A TR SCVE BCPE RE D I
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FHAH IR B4k 5 FVC2006, 5 B8 BT 255K A I ER 58
Intel Pentium 4-3. 20GHZ-1. 00G RAM, Windows XP pro-
fessional O.S. ALy AL Mz A7 BR 8 F 47 I,

I E M Open 288 LU BE 5835 1 145 R 2R AT HEXT. %1
S5 T ASSCR A Open 288 HE 38 i+ 44 5032 119 I 1 4K
P, S gy T 11 AVRA RS ROC 2R

4  FVC200654R L E 5w )

R 1 FVC2006 &%k 2 R

Algorithm Avg EER | Avg FMRI100 | Avg FMR1000 Avg ZeroFMR Avg ZeroFNMR | Avg Enroll Time/s | Avg Match Time/s

CGV 2.52% 3.70% 5.92% 9.52% 89.02% 0.35 0.23
P066 2.16% 3.21% 4.76% 7.33% 100. 00% 0.61 0.80
P045 2.23% 3.43% 7.42% 15.02% 100. 00% 0.16 0.24
P0O09 2.35% 3.17% 4.22% 6.29% 70.28% 0.55 0.61
P017 2.48% 3.75% 5.94% 9.55% 100. 00% 0.08 0.08
PO15 2.50% 3.39% 4.48% 6.62% 75.31% 1.19 1.21
PO74 2.53% 3.76% 5.51% 9.05% 76.13% 0.20 0.21
P058 2.55% 3.41% 4.38% 5.74% 81.80% 0.32 0.32
P131 2.69% 3.26% 7.47% 16.80% 100. 00% 0.21 0.34
P0O67 2.75% 4.58% 6.66% 9.38% 100. 00% 0.24 0.27
P101 2.94% 4.25% 15.70% 16.27% 100. 00% 0.51 0.57

—_ H 2 1 R e T 6, AR SC COV iy ik 1 OF- 1 4

L : Z _ FERR EER K 2. 52% , HLHES 45— 54 12 PO66 5

2| g e 0.36% ,HEAE 55 7 fir 5 - 24 HE WE 1] g 0. 355, He PO66
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5 HIZE 1AW e R 5 () ROC iy 2% W] 0, 78

’ ——rl FVC2006 %% Open % 1) FLE4E etk , 4 3C COV Jy A

lo? —— Pi01 SRR 4% B0 I A M S 2 e e 0

Ay A T D i 89 020 2 PR A B

FE [ 45 R 0 SO 8 B R A 4 4 A K A

FRUCTR ARSI , B 7 50 25 RS 00 i 0 2% , i B £ 7

O 107 107 107 107 EMR S TERT TN % 5 8 5 5 A B BE i 4 AT B AT,
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U, FEORUERE R A 3 A TR I, T LAGs B AR 1
R
5.2 fAr&k R TR AWK

H1 T FVC2006 odfi /4 1% DBL Hr 4 S B A7 AE
BRIIARLAEIE AL, o 1 DN 52 43 6 B2 1) & 415 2L DL JE
JrE PR TE AE GE T, A SCHE 5. 1 5250 1 R Akl 2

ELEEX TR DBL BEAT TR TR 5L JF S5 7E DBL 1%
AR T A SR R AT X e 3 A, AR ST v I AR
LA R SR B IR B BE

2 TASCIE A Open 2R HE3E DBL 1%
A 10 24 50k i R, I 6 451 1 1L A5k ROC
.

2 DBl EZEMRER

Algorithm Avg EER Avg FMR100 Avg FMR1000 Avg ZeroFMR Avg ZeroFNMR | Avg Enroll Time/s Avg Match Time/s

CGV 6.85% 10.52% 19.89% 25.50% 100. 00% 0.30 0.21
PO17 5.56% 9.71% 15.34% 22.92% 100. 00% 0.04 0.04
P066 5.98% 9.56% 14.17% 19.41% 100. 00% 0.43 0.51
P045 6.12% 10.50% 22.35% 41.49% 100. 00% 0.07 0.31
P131 6.92% 8.71% 21.30% 29.68% 100. 00% 0.07 0.21
P0O67 7.04% 12.44% 15.33% 24.18% 100. 00% 0.11 0.12
PO09 7.37% 10.58% 13.34% 20.30% 100. 00% 0.27 0.30
PO58 7.49% 10.78% 13.04% 15.67% 100. 00% 0.10 0.10
PO74 7.73% 12.62% 17.58% 28.70% 100. 00% 0.09 0.09
PO15 7.82% 11.20% 14.16% 17.81% 100.00% 0.57 0.60
P101 7.93% 12.42% 57.41% 57.41% 100. 00% 0.18 0.28
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