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Abstract

The bilateral filter algorithm reduces noise in hand vein image while preserving edge details of vein.
By implementing the bilateral filter algorithm on FPGA, features of FPGA such as parallel and pipeline
processing can boost the calculation speed of the algorithm. While satisfying the real-time require-
ments of hand vein imaging system, this implementation can enhance the hand vein image for subse-
quent segmentation and extraction of vein.

Keywords

Bilateral Filter, FPGA, Hand Vein, Image Processing

ETFPGARYR#IKE R BLA R B

REH, BEF
AL K2, HRiAEYESESE R TSR, L7 T

Email: liang-yue-qing@163.com, "cuixy@bmie.neu.edu.cn

Weks H . 201946 H12H: FHER: 20194F6H29H: &ATHM: 20194F7H5H

R

ROHIEPFIRAEL T H K BB AT 25 I8 B R AT DLORRR R B L8 B 40717 - BT FPGARIXUL
WS, WUFRAFPGARIHTARUKEHHKSRE R, IREVENTTRER, EMEFRHKER RS
Xt TSR BRI R, HBRFERKER, N/ESHNIME 5 FIAR B E R

CESEE .

NES| M REH, BT BT FPGA IEH K E B XL IR AL, BB 5 1E 540, 2019, 8(3): 130-135.
DOI: 10.12677/jisp.2019.83018


http://www.hanspub.org/journal/jisp
https://doi.org/10.12677/jisp.2019.83018
https://doi.org/10.12677/jisp.2019.83018
http://www.hanspub.org

K §Eia
XOAIEH, FPGA, FHHMKk, EGAE

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

PR ER KRR BT B —, FERRNICRIL, i 5 259 2w H0 7 2 B BT K N
BREIZER] . (EARE, VF2 IR SRR T Ik R D, ) LE KT A0 IR RS . T ik
RARFARTT AH BB 5 N G EREBI A, B e BT R R B ) A R T KRR BRI T AL
SRR, R T R KL A b L AT B T 700 nm~900 nm R ZL AR IR i Tk iR 45
FEL PO B RAHL R AR P (1] | TOni s DB, P EIREUE . MATEEHERE, #ibki i H H
(KR REH A Z R ) 3 FEANIE HR BRI BRI EL R A B 2 o W R J B A L 3 BB, 2
SECH AR AT (RS BIR O, DRI 0 A ORI P P 5 B I 10 240 R AN B2 50 o TR B e (1 e 7
BEATUERR . B4, XL uE R i T HRENE O IR 2 Wk ) [R] I O B TR )T G045 JE T ARG BOR B 22 3 A 11
GITEREES T T H KGRI LA . 25 18 2 T 15 i kR AR 1 SE PR R B R, RO g A A
SCHL PR, DRl R P A SE L RE A B SR (0 AR BRI BE AN R OR . BER IR i T2 K e, FPGA
MIvEREA TR i, A A KIR AR . 7 AT DRSS 75 SR A P AR e i 258, JF AU FPGA ik
BB B GRS 5, FRAR T I AR RE. I FPGA AT LASRUKER AL B (R i, P BLA AL
MR R OLPER SR T SR L [2] . A SO XGAPER ML s, /E FPGA LSl 1 WU g s 5%, fe
A ROhX T B IR B G EEAT 25068, 3200 T 79 B AK B R K5 I 12
2. iR EHE*%

ROL g PFE— T & 1 23 AR OR F AL BEAVBLRE AR e e A% o 22 [ &S JEE e o B iod P P4 i 5
Fehts s AR R 2R A, AR BMRE DRSS AEH], XS UG BEAT T8 . T e BEARALLRE g It R Fe v~ 24
AR RAE, BB S E 0 ARG R S B OBRNGREMERR, ZBERNSYRNE, R R
GIER . DAL, XGLpERas BT T EE, SRS T IR L.

MO pER R T 2E X

—— 1
(o) =iy Zmer 4 ()-S(6(me) $(m) (e, m) o
FEX M = (x, Y)Y RFARRIGALER. Mo = (0, yo) Fl My = (X5, Yo ) A BARFKIER TG b 0B K 0A8H7 . [RLBE,
R § (Mg ) MEEBR O BAE IR ¢(m) Hg(m,) 2 HIEE 1 F SR R AL BRI R .
,g[\wmo)—mm)u]z
s(¢(m,).4(m))=e *

Tph

O]

1 mo-n]
cmbmzei%j @)

DOI: 10.12677/jisp.2019.83018 131 EIE 555 A #


https://doi.org/10.12677/jisp.2019.83018
http://creativecommons.org/licenses/by/4.0/

#

==
e

e

Q)Y FN(3) 73 B FR 52 FEAMBLEE B R 4 AT B 5517 (310 30y o AT o 38 X T i T AR A 1L
POE T XLBEP A MIVERE[4] o SRR 7 AU NS E R S T OB R NKEE, T o BT
SRARNAUE R HBRREEENESEBR, MM AERBOEN, RZIMR. SRR A TR
—AMRE gAY, HAES OB R SBR[ R . ABUEARS &, AR ER AR
T RLB BT 34

k(mg) =3, S(¢(m,),¢(m))-c(my, m) (4)
TR(@) BB IR B AEIEAT I — b, (AIF D8I 11 P 2K 3 20 % P E SR )95 B
3. WiLiEKE xR FPGA X3
3.1. BULEHELESER

ML PE B A LB S AR B & 1R, BEHRZEME R SDRAM it N 8 TIEEUN x N K/
w0, AR RTERZE N - LA BB NAT A7, FZESm MR N x N K& A fat. &0
A IR NME R R A 2% A e AU T, JRAT TS S AR B R A JF S B
(2 AR FEAL EE AR BB . TS RS, R MEER SAHRNACE RO, AR5 0 X InBUE =R
ESBCE RECRA,  —H MRS RIXULE B A B

A ] ST ] AR T
NXN M T FERGEERT i
CL — >
| BEREhE ST [ SenEss T

Figure 1. Flow chart of algorithm process
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Figure 2. Limitation of the number of weight coefficient
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Figure 3. Brightness similarity operato
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Figure 4. Spatial proximity operator
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Figure 5. Add tree component
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Figure 6. Normalization of weight pixel value
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Figure 7. Images filtered by bilateral filter and gauss filter

B 7. BoaiERSeiER LR EE S

5. &

ARSCR A ROAPEP LR T K S AT IR, SAGRmRTEEI A, REEER & h =
R FFII GR 1R 1 VSR A5 R RIA 2%, D e SRR KIS 7> BIMIBR BB E R4 JEAS . 78 FPGA L SEBLIIXL
JEBEIE, M FPGA JHTMFUKEH I s, ST T BIRIe BRI, e T FHEIKE AR RS sent
PERIFER, IR m 1RSI . Bk AE) I N T BB B, A RN R

ARZIAET, HRTASAE FPGA L SEELIXULBE B SR A RES A TS 4, R e A IS,
AR AT EIMNE LR/ CL R AR AT

B oW

JEH B 2018 [ KPR A A A Ak v K B B I H (2018101450201) %5 A SC 1) B Bl

[11 KE=E, BB, WEA. BEFELIMEREBIR M0, RBH00% 5 H, 2018(28): 18-21.
[2] Bt 5T FPGA MSch] BECREEF M R TH[I]. HURARINIE 1A%, 2016, 33(2): 163-166.

[8] EER. HEFTIULIER KRG FIET FU[D]: (M08 3] Fiz: e BRI, 2010.
[41 AW, BEN. TR0 S =BT B VAL, M 23 mHh3EAE 8, 2016, 39(1): 125-127.
[5] U, SRER. —PhAET FPGA AR fif ek H AL 7], F TR HIR, 2015, 2(5): 532-537.

S

DOI: 10.12677/jisp.2019.83018 135 EIE 555 A #


https://doi.org/10.12677/jisp.2019.83018

Hans Xh
PR RN R

1. FTFFHIRE T : http://enki.net/, s 75 T A “ 4 SC B2 RS JFE CNKI SCHOLAR”, Bk#% 2%« http://scholar.cnki.net/new,
P RAE ) E B SCEAR A, B AT
B “ERRR” , TIRAIRMEESE: [ISSN], HAMITI ISSN: 2325-6753, RIw 2.

2. BRI T http://enki.net/THRER “1HARA H 7 3E 1M IHAR : http://www.cnki.net/old/, 7c 3%k « [l by SCik e 3
BN, HRIEBEBEMASCEE, R,

hEE S http://www.hanspub.org/Submission.aspx
PATIMESE: jisp@hanspub.org



http://cnki.net/
http://scholar.cnki.net/new
http://cnki.net/
http://www.cnki.net/old/
http://www.hanspub.org/Submission.aspx
mailto:jisp@hanspub.org

	Bilateral Filter Algorithm of Vein Image Based on FPGA
	Abstract
	Keywords
	基于FPGA的静脉图像双边滤波算法
	摘  要
	关键词
	1. 引言
	2. 双边滤波算法
	3. 双边滤波算法的FPGA实现
	3.1. 双边滤波处理步骤
	3.2. 亮度相似度权重系数计算
	3.3. 空间邻近度权重系数计算
	3.4. 归一化

	4. 实验结果
	5. 结论
	致  谢
	参考文献

