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Off-line signature verification based on combination of direction feature
and grid feature

Yang Danfeng, Lv Yue
Department of Computer Science and Technology, School of Information Science& Technology,
East China Normal University, Shanghai 200241, China

Abstract; Off-line signature verification is an important form of behavioral biometric identification. We present a method
utilizing direction feature and grid feature to tackle the problem. Grid feature has been widely used as one of the mainstream
feature extraction approach. The combination of direction feature and grid feature can not only describe the direction and
location of the special point, but also record the distribution information of the location of the direction. In order to get
features with lower dimensions, principal component analysis is employed to reduce redundant dimensions. In addition, we
adopt support vector machines as classifiers for verification process. The proposed strategy is evaluated on the public
signatute data bases. Experimental results have demonstrated that the proposed method is effective to improve off-line
signature verification accuracy.

Key words: off-line signature verification; direction feature; grid feature; combination; support vector machine
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Fig. 1 Steps involved in building a signature verification system
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Fig.4 Example of extracting transition feature and direction

feature in the left-to-right direction while T, = 4

S5)ERME FOMEKE R RN, BT LI
IURRAE Jo A5 2R B 19 4R 50K /Nl A — K, ] LL3E i
FORFEE ARG R — 5 b x T, o fELE T,
W kR 30, FRAE L HUS 75 2 B9 FFAF ) o8 x
30 x10 4k, 5 45 T—19 x 3 HiEEREE N
3 %3 —fil+

K FHIR, S5 7 RAAE R AR R AR L B 1) 9 4 25 44 48 5 719
02| [03] [o4 (0.2+0.2+0.2)/3=0.2
02| {03 |00 H—=>|  (0.3+03+0.3)3=03
02| 03] [o2 (0.4+0.0+0.2)/3=0.2
04 05 02 l
04 05 00
04 05 04
03 00 00 04 05 02
03 02 05 0302 033
03 04 05

KIS 9 x3 B ERAE N 3 x 3 HHERE

Fig.5 Re-sample a 9 x3 matrix to a 3 X3 matrix

1.2 484

2544 WY RS P AR T G 9 Tl RRAiE o 2844 ]
BEC R L B bR T 7 1 (B 0 — AL, SRR
S50 N x MRS o SRJE GETTH S RS N 254N J7
WM (2,3,4,5) 8. FEAIGETH 895 e (B A%
B3R LAAH L RO A% A5 2R i B R H 45 204 A 07 1 (e T o
AR ER LEHE, DA TS B PO A% R A ) o AR5 AR IR
MZEZAT 2R B GE T A~ A% B R
i, IR XL PN — MR i, S
B BRI 8 x 8 A, B AE N A 4 14
T, —3Kk2E 4 I IR i 256 HEFF AR &, & 6 Wos
PG 730 3 x 3 AR i, 7 LA AR T B A

Gk

IR it did 110057 0 0 0.114

4___

_3__
__5__ ______ ___3_-
F-S5--l-54444---°3"
R 2---21
Fo---f5----- “2- -7
s TEENE
-3 --A4Wk44444042--71
_2——— —————— _———2-
_2——— —————— _———2-
_2___ ______ — — — =
2o 4P4ad44adapaaac
_2__2 ____________
_2___2 ___________
_2___ ————— ___2_
F3---F444-4/444%2
FS3--F---4-f---2
F- T3 - - == ----12
F---31444444/4444°

K6 RS RFAE SR
Fig.6  Grid feature extraction
1.3 4

SEIBURFAE J5 RPAE 1) o 1) AR RO , Ot T 1)
TEAERCN 2 400 4k, FIMSREAE DAy 256 2 o 8 ook a2k ]
A BRI HAR P IR AR R ik, A3 B TN 2k 5 05

©  [H K G B T 2RI A



720 PEEREEER www. cjig. en

17 %

IR o 35 o BT e 2210 it o 2t AR 48 D
PR DA REE BN —F 2Tt T
WD SR T M AT MR LE S, Rt T 1 A
103 2k, (A% 7 [ RRAE R R 62 2, A5k & 44 S 4
FE ) 2 656 4EfEF] 165 4,

2 kX I

75 GPDSH' FI MCYT ' A~ A L BHE 2 L AT
TRl . SR ERCEFERS)  FRR (54
AL R)  FAR(FRIEZH) ME G S8 5L
B, 2 T IR R ZE 2  EHL A 2 45 S RN 24
FAR 53 P92, il H] FARD SRoRBELONZE 24 I iR 4%
Z % FAR2 (REDGNE A SR EZ R, RIHX
e AR 2e8s . B RBCR NG R %L
2.1 GPDS ##E&E LR

GPDS % 2 %54l FE AL 45 300 252844, Rp2fs il 24
AL 30 NGNS A H . Rt —dE A
24 x 300 >ELAE4 30 x 300 EAhE 4

TEHTIX 300 N2 44 AT 5250, % TR~ ARy
AT S HEH] 24 D EA 44,30 DRV 44,
HAY 299 A NI B2 A AR I A BEHLIN 25 44
SR PU R DU RS 22 SUIAE . A A ER,FRR,
FARL, FAR2 VY {H A S50 1) 45

M1 TR, ST —Fh B —HRAEAH L, 5F
TERLA AR Ty AR IS TR AP R A h &4
(R332 FRIER] 6. 523% |, [ It X6 ELA5 44 (R A 46 3R
R 13.334% . J5 [ RefiE A b L SRR LT,
{EL RS REAE X BN 25 44 )RR 2 R B — 2

®1 GPDS #iF&E FHWERILE
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Table 4 Performance comparison of different features
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Table 6 Performance comparison of different features
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