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iR LBP 7R M SOHARE , 772 A4 10 ZEX) g f (5t
PR ARAR A (0 Jey i AR K 64 B i 132
Ak, AR BB 640 21 4y e SRR AR =R AR 1)
£ (11 5 T

8 FEHEKIRBMERK

orHe LBP it T ko 2% A 1 1)
HERY, REAS SR IR T 75 DK 4% P RO NI AR B
RHIE I, 5 HOE G AT RAUBAE AT B PO DL AL,
PRI EAT T I (9 D5 5. B 17 ORI LBP Al



E— T4 R T S KRR A BEAT B 0 S5 5

Gabor RS2 15 Wi WK AP 1E , IE I T 3 B LBP 4
AERYZE A SETE B T Gabor FRAEAYZE N AHEE, DT
BCBY B A H =2 BP N T8 W 28 it #5-4% LBP 4
TEHE 2 B 1E 52 23 ], B 1 Ul 25 1E 28 Gold 7%, 1E FH 41
G g AR BT YN ZR , R FHAR OC 43 28 45 S0 0 15 i ik
M52 SR, 17 ¥ BRI BBk s b T 1155
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2000 4, Lowe " 48 Hy 7 X J3E AN AR kR F A5
(SIFT) iZFEBA G B WG A A P Re i o SIFT
SR R = 0 v ST A 22 ke P SR A v 30
P 123 (] T AR, IR T AR B B
SIFT B3k 1 =220 BR AT N 25 R AR AEL s A ] L REAE
SR O ST ) A HE AR A IR R R A RRAIE 1]
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() G Rar i HB A E A 7 145 8 ) JR AR (A, B
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SR BB MERRASIN H ARk 5 B H RUBE, ARR ik A ) 5 22
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T e 0 RUBE 25 (R o, g A AH AR Y G AH a A
153 w5 7 25 43 B, B A DoG, S i il J& HH DoG
Z3 (A1 SR A (B B . ™ AR
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FEMRAEFN Ty 1], W s
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(L(x +1,y) = L(x = 1,9))% + (L(x,y + 1) = L(x,y = 1))?

(6)
0(x, y) = arctan(L(x, y +1) = L(x, y - 1)/
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Vo Al o il T B kg DB A58 T ), X 7 T RS
3R R B R (B R T 5 30 o RS A T IS, B DR R
AERYTEFE AN PE . TE4E 4 x4 /N B L8 AN

] B, SEAEAS 1S 21 128 AN J7 1 fliak , 4718
— AL A B S Y SIFT FRIEHE A

H TR A G AL SIFT 55732 BURRAE B 28 L
TR Z AR, I HIF & — R FNFE T SIFT FRAEfY
s i PCA-SIFT %3, CSIFT (colored SIFT) 8,
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|
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e A b DT AL >0
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n 1 SIFT FHAE G RRAE ) 5, ASBIF 93 FH S5 i 4B DT
B Xt 55 PRI SR VE FC X0 =2 18] (Y B 15 LU A A DL E TR A 5
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PERCXT A IE A A VE AT, T &l 10 B .
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{
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10 SIFT 4% = B xd

AP VE LR 5 SIFT S S 808 E A
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TR SR 5 T8 8 K 04 43 S5 R AiE - DE i
YU HUS T 0. 1% ARRR, 5, Kumar 25 A
PRI 15 H DK 0 i 0 R 28 X R AE S R 4T DU B
Ding" ¥ 5 bk PG (8 Ak , (6 T A fb 303k, S G
AT 2K ) it et RTS8 ST A 7 B A A VR A REAE il 3
A A3 B8 A I A AR R e AR rp o o 437
PR AR AR G B 04T DE B, DR Ih B4 3k 2 ol 438 i o7
(AR Ak A RURR

Bk T 28 XA, Bk il 2 o B n] LAAE N T i
FREFAE o XUAREE 38 I —fbdo o B A E X
T T AR REAE by i ke 28 0 R AIE 1) 5, 1) ER
X B i A A TR 4 , FEVC FC R Be A SVML i
AR UL e, 455 95. 5% [WIL il %, ERHMRM™ R
FH K-L 78 i B ke E , ) I B bk i 8 38
SURFAE REAEJE A ARRAE 13 — R RRAIE Y DT e 25 SR AH
FL A, F BARFAE 0 A DC FC R 0 i, (I v AR e A
Ve EUR A 22, ARER B H A Y. AR %5
N TSR K B AR B T T bk 4 Ak 45 4
fiE, 3R150. 1% Ay 4ERER R
3.3 FEIETIHFMTERINAE

BEXS T W DK R B AR B SR ER IO I 75 I
HURR, PR A B F R L5 S B ), B G
K AR 2 32 e L % PO [X sl A 75 FIE H B

JEAELAE A @A 4 e PCA 361 2DFLD J5
B2 EREARECH 50 B, PCA Sk S a4 K, 1
2DFLD 7E 548 i@ Bt [ AT T, B3 F 15 Eg
AT, B TR B L IRIUR N 2% . B b
VO R A, W R AT A AR Curvelet A%
e, J Xt Curvelet A58 8 2 50 A 07 7 B 17 70 4 B
2D, XoF 2 Pl A TR AR BRI, B il ad TR O
BISCIVC D, 32 R A Bk B B ) A R
& {H Contourlet F& p& B 1) 1E W PEATI AN S 155, 25 3800
SR ) SRy A AN BARL, U A AR S I S B
BN AR R 4 T SRR BT 5,6 R
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[ o JR AT Je A A (hidden markov model , HMM ) ) X
WFH o B XS8R DX I 47 53, AN [) RUEE
Tl gt M FRE @ T 24> HMM J$41, &5,
A~ HMM (U ECEE SR, 285 ) 46 AL A, HMM 2x
BAlAL , THEUAE P81 K A R = AN, A5
BCFRKVCAC S 2 o AT DM L SE DT e S AR DT
TC Y DX BE e KA, A 25 R R A B B8 B Ty
VURER BT R AL G K A5 ) F e
% F Wy ) 5 0 A5 S A Radon S, 17 J5 4 35t 1%
By 5 Viterbi 551, Baum-Welch 23 45 & € 1k
HMM FAE S SHL, A I UG B W8 3 51 7
S5 DR FCASEAY Az AR S (IS 8 KT HAE M Ml D T
REAL R A MR, R4 & 1 Dk TR X 03 B 1Y)
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A review of the personnel identification using hand-dorsa vein recognition

Wang Yiding, Cao Xi
(Information Project Academy, North China University of Technology, Beijing 100144 )
Abstract

Based on the continuous study of the personnel identification using hand-dorsa vein recognition and the design
of a personal authentication system using hand-dorsa vein recognition according to a conventional recognition proce-
dure, the key questions and important achievements in the research field of hand-dorsa vein recognition are system-
atically analyzed and investigated. Firstly, the hand-dorsa vein recognition’ s development history and research sta-
tus are introduced, and the feasibility of the hand vein recognition is demonstrated by comparing different types of
features’ entropies, and then, the current techniques in hand-dorsa vein recognition in the world are expounded,
compared and analyzed in detail from the four respects including image capturing, image preprocessing, vein fea-
ture extraction and feature matching. Notably, the algorithms for feature extraction are classified into the spatial do-
main and the transformational domain, while space domain contains texture features and structural features. A serial
of results in recent years on vein recognition with highly identification rate algorithms are analyzed, and the prob-

lems need to be solved and the development tendency are discussed.
Key words: hand-dorsa vein, feasibility, image capturing, image preprocessing, feature extraction, feature

matching
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