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Abstract

The network structure of finger veins is the source of distinguishment, but it has always been a
difficult problem to obtain a reliable description of the vein network structure. So, in this paper,
we propose a finger vein network feature description method based on graph model and Gabor
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ordinal measure. For a finger vein image, this paper first obtains the node-set of the graph by
block division, and then uses the triangulation method to obtain the edge-set of the graph. The
weights of the edges are determined by the features of the nodes connected by the edges. After the
above operations, a finger-vein image could be represented by a weighted graph, and the adja-
cency matrix of this weighted graph was used for finger-vein recognition. In this paper, several
factors affecting the recognition results are studied, and the effectiveness of the method is proved
through experiments.
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Figure 1. Rules of block division
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Figure 2. Delaunay graph
2. HREERE

BUE PR AL W A F RS R R R RIE o AN (A O ABUE R B RE NS i T B N b 22 RS 1) B R 40 1 5
S AT E SCRIBUE e i T

W(vi,vj e eE):W(vi)xS(vi,vj) (2)
W(v)=1 ©)

W (v;) = AAD(f;) @

W (v;)=AAD(B,) )

Forbr, W) ARER™ £ i X I A BRI HVRFAE » S(vi, Vi) RAEAR BT L vi vy R L I BRARFAE AR AR BLE .« 3(3)~(5)
T = A W) TSR, e AAD AR 4N B T

3. FHIERE

SRR P 8 P g A A 1 sRFAE o 8 P ARRAE R IE T 0 B HE P I, 45 ks B AN N8
— g P, DR T R T A SRR R T, T AESEER S S

LBP & —Ff i WL B gmid 77 20, 1 LBP 4t il LAY R OB 3R 58U R R I e Pl =45 5
U0 E P E LS Sl N BN . WIRE, SO S N 5, W90 X s B AN s s o
FERT IR R FEH [19] [20], K€ il &5 Gabor HF#fEAHSS &, $2H LT Gabor (7€ /7465 (Gabor Ordinal
Measure, GOM), ZRFIEE % Gabor REAIE s 1 A e I & A e 1 .

GOM #2HUSFEH, 5 56FIH Gabor JE AR A48k G T, 85K 5sE 25 £ J7 W Gabor
JEB AR AT B, SRIEMR Gabor 2 77 [n] g BERFAE K, 55518 F € Fr B A5 X Gabor 22 1 1 Mg FE A
TEEIEAT i € P IE A P E 2 AN EAME, KoE P igik 2t S BRI RNIE, HwibA
“17, RZA“07, UEBEAERN 0 /MR . ARSCRH I E T g A (6) s

¢ 1 (=)' +y; | & 1
MLDF =C e . -C e
";/27@ Xp[ -257 ; [2n5, P

Hr1, x, =xcos@+ysing ., y,=-xsin@+ycosd: &, =05,=5: HA 0 ZIEBERITIL (Wowy), 653
FORIEBAEI PO BAREE, Nov N 2 AR IEEAIE. SR Co Co 2B IE IR B3
W C,N, =C N, : IR = e FuEsdt, C =1, N, =2, C =2, N, =1, ZIEKHBICRE
I, FEtEsE.

EUE R IR RHIE AR BT 2, 2T R 1 B B [ AR A AR AL RE R A S X (7) B s

(% —Wy)2 +y?

-265;

(6)

DOI: 10.12677/csa.2021.1112298 2948 TR 5 R H


https://doi.org/10.12677/csa.2021.1112298

My A

x=1y=1

s(vi,vj)=e>qo[[_ﬁz(fi (%y)~ 1, (x y))ZJ/ZGZJ @)

Hepf, §0R09EB I, j I GOM HFE, X, Y ARHEREFEIAERE, o NSO IIE. K 3 JhFiE
FERUT B IRER

() JE (b) IR R (© GOMASER

Figure 3. The feature extraction results
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Table 1. Adjacency matrix reorganization
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Figure 4. Image of finger vein and its ROI image of different database
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Figure 5. ROC curves of different weighting functions
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Figure 6. ROC curves of different block divisions
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Table 2. Recognition results of different databases
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