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Guided Filter with Edge Detection
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Abstract

Enhancement Algorithm of Finger Vein Image Based on Weighted

Wang Huabin, Shi Jun, Yu Rui

, Tao Liang
School of Computer Science and Technology, Anhwi University, Hefei, Anhui 230601

, China
alculating the amplitude value of the vein image edge operator to punish the fixed neat parameter in the guided
retain and highlight more vein texture details of images
databases

sul
lower false recognition rate

To solve the problem that the finger vein image enhancement algorithm based on guided filter fails to
and the results indicate that
Key words

highlight the vein texture details, the weighted guided filter algorithm based on edge detection is proposed. Through
makes the filter possess a better edge protection feature

This algorithm can reduce the noise
enhancement algorithms proposed here and based on the guided filter is conducted in domestic and foreign image
recognition
OCIS codes

—

filter, the adaptive neat parameters of the vein texture area and the smooth area are obtained respectively, which
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A comparison experiment between two finger vein image
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Fig. 1 (a) Original image; (b) enhanced image; (c) denoised image; (d) one-time enhancement image;
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Fig. 2 (a) Original image; (b) first denoised image; (c) first filtered image; (d) first enhanced image;

(e) second denoised image; (f) second filtered image; (g) second enhanced image
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Table 1

#1

Mo A BORTE IS S BRI F XY L4

Comparison among false recognition rates F' under different » and A

False recognition rate F /%

Database r A
0.005 0.01 0.05
14 0.4687 0.4687 5.9325
15 0.3125 0.4687 1.4062
. 16 0.3125 0.1562 1.7187
Fv 17 0.1562 0.1562 1.5625
18 0.4687 0.4687 7.1875
19 0.4687 0.4687 7.6563
14 2.71 2.71 2.981
15 2.71 2.71 2.981
USM 16 2.71 2.71 2.85-91
17 2.71 2.891 3.252
18 2.71 2.891 3.252
19 2.891 2.891 3.252
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Table 2 Comparison among false recognition rates F under different n and ¢

*2

Database

False recognition rate F /%

n t
3 5 7 10
0.01 0.9375 0.3125 0.1562 0.1562
0.05 0.1562 0.1562 0.1562 0.1562
FV 0.1 0.1562 0.1562 0.1562 0.1562
0.15 0.1562 0.1562 0.1562 0.3125
0.2 0.7812 0.3125 0.1562 0.3125
0.01 2.891 2.71 3.252 3.794
0.05 2.71 2.71 3.523 3.794
USM 0.1 2.71 2.71 3.252 3.794
0.15 2.71 2.71 3.252 3.794
0.2 2.71 2.71 3.252 3.794
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Fig. 3 Influence of variables n and ¢ on false recognition rate in different image databases. (a) FV; (b) USM
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Table 3 Comparison between two algorithms on three objective image quality indicators

C D M
Database S e
1 2 1 2 1 2
FV 78.4230 79.0041 46.6414 46.9888 0.8539 0.8877
USM 62.6351 62.7019 98.9365 99.2055 0.6887 0.7916
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Table 4 Comparison among different edge detection operators on objective image quality indicators
C D «
Database S s
Log Canny Sobel Log Canny Sobel Log Canny Sobel
FV 77.3239 75.1611 79.0041 45.3335 35.9464 46.9888 0.8600 0.8539 0.8877
USM 60.7929 58.6376 62.7019 98.4487 98.5605 99.2055 0.7003 0.7158 0.7916
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Table 5 Influence of edge detection operators on false recognition rate

Database Edge detection operator False recognition rate F /%

FV 0.1562

Sobel
USM 2.71
FV 0.3125

Canny
USM 2.981
FV 0.3125

Log
USM 2.71

M5 AT LU LT Sobel B B3 G A 51 5 ik i ) i ik P45 08 o Rk ) UM R g
3.5 EBTZHNEFBERNAFIEFHMKIRA L1

H1 T SCHRC 19 ], [20 1 A 501 S 98 A9 2 — /N BRI S O 36, O 108 T 0 FE S8 38 i ook i 4 T
TN PR AE B A 8 KRN S
3.5.1 AT = AR AERR B T ik 0 5 F B

SCHG A AR ROk BTy 3e g . ARRILE R BN 0

M—1 N—1

2 2 [AGn.n) —A] [BGn.,n) —B]
R _ m=0 n=0 , (9)

M—1 N—1 M—1 N—1

DI [AGn.n) —A1ED) D) [BGm.n) — B

m=0 n=0 m=0 n=0

K A B R Fs LB UM R EC P RRIEER (M, NO R RRIEEIR A LB (1 RSFR/I,
3.5.2 ARV R BCBAG i F AR R A2

BB A FV ERE R &AM HT 5 DFEAS, BIXT 64 X5 MAEAHETT Il 25 (USM ] % v ik B
492 X 3N YNRFEAS) . JaFI ] 2.3 715 42 H A0 48 3 JDk 0 98 5503 Xk A U SRR AS 4R A7 39 o, P o A 42 1 i —
G/NBCRFIE SR U7 A BURHIE R L 45 5 R B 2RI HT 5 AR A I R AR RS BRI L SR J5 SR IX 5 MEAC Y
TE MR 5 A B AR B9 AR R A R R 2N A e /MA R i » 555 5K H 28 18] B (H 5 /AME R N i » I 2
{ELAE 5 U0 1

WY BB FV B R A KB 5 10 DNEEARVE N RRIAEA B 64 X 10 TR A (USM & P rh ik
B 492 X 3 ANFREIIAEA) , Je R T 2.3 75 B2 4 B 48 7 Ik 14 5 5800 X6 > R DA A 3 A7 388 o, 38 0 A 4 s iy
THUNBRE B EU 545 B AE BUR A ORI R IE R 5 B SR B E AR AR R AR L R (H
e R BYBEA A & S B I A A 9 2001 B Jo AR AT BB R i P T2 A 2RI L . 45 64 DS (USM &1 £
H 492 MR E P By KAE/D T BUE R v i« WA ZFEAR R 2 YN SR N HE BTGB
3.5.3 s

TEPI A T 43 S0 A 3 iR S50 R A7 1 % L S 25 R W3R 6

6 PGB ARG SR

Table 6 Comparison between two enhancement algorithms in recognition experiment

Before enhancement After enhancement
Database False recognition Average time of each enhancement /s False recognition rate F /%
rate F /% 1 2 1 2
FV 1.25 0.0290 0.0559 1.0938 0.1562
USM 4.607 0.0397 0.0633 3.794 2.71
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Table 7 Comparison with experimental result in reference [19]

False recognition rate F /%

Database :
Reference [19] Proposed algorithm
FV 0.94 0.1562
F 8 5 CHR[20]52 5 A% B X L
Table 8 Comparison with experimental result in reference [20]
False recognition rate F /%
Database ;
Reference [20] Proposed algorithm
USM 4.6281 2.71
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