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O ff-line Signature V erification based on Dynam icM atching
w ith Fuzzy M odeling
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(School of Control Science and Engineering, Shandong University, [Jinan 250061 )

Abstract A novel approach to building up an objective function of dynam ic matching canbined w ith fuzzy modeling is
presented m order to carry out off-lne signature verification quickly and accurately Considering that the projection profiles
for feature extraction are very smple the schane chooses a suitable membership function to obtain the objective function
and dynam ic progranm ing is carried out Then the influence of selecting the reference signature sanple and threshold dect

sion is discussed Same satisfactory experinental results deanonstrate the effectiveness of the proposed schane when can-

pared w ith other schen es
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Fig 2 Themapping figure of the reference projection

and the test projection
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Fig 3 The superposition of the wo vertical projections before

and after optimalmatch ing
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Fig 4 Effect of selecting a signature as a reference one
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Tab.1 Effect of the verification results for selecting reference samples
WL 2 wxR 3 WAR AWER
L1 ST T T o T T 73 Y 173 Jha g
01 87 16.7 16.7 01 87 16.7 16.7 01 87 B.3 6.7 02 130 25.0_ 26,7
02 130 8.3 20.0 04 106 16.7 13.3 03 122 16.7 16.7 04 106 16.7 36.7
03 122 8.3 6.7 05 132 16.7 23.3 05 132 16.7 23.3 06 120 25.0 16.7
04 106 0.0 3.3 07 133 16.7 10.0 07 133 8.3 6.7 08 116 16.7 13.3
05 132 16.7 6.7 09 109 8.3 20.0 09 109 16.7 16.7 10 137 25.0 16.7
06 120 16.7 13.3 12 120 16.7 16.7 11 101 16.7 23.3 12 120 25.0 16.7
07 133 8.3 10.0 13 104 33.3 40.0 13 104 25.0 16.7 14 100 16.7 26.7
08 116 8.3 6.7 15 108 8.3 26.7 15 108 8.3 13.3 16 107 8.3 23.3
09 109 8.3 13.3 17 121 16.7 26.7 17 121 25.0 6.7 18 108 8.3 13:3
10 137 8.3 16.7 20 101 25.0  26.7 19 113 16.7 13:3 20 101 16.7 20.0
11 101 8.3 16.7 22 112 16.7 13.3 21 126 16.7 20.0 22 112 8.3 10.0
12 120 8.3 13.3 23 109 16.7 26.7 23 109 16.7 20.0 24 108 16.7 20.0
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Fig 6 Effect of the verification results for different
decision thresholds

0.50

[—— amamnnexms |
0.45 | —o— R LR R

0.35

=020
T oas _
0.10 |
0.05 |

B 7 A N4 FRRA FAR 4k
Fig 7 FRR and FAR cuwves for different signatures

T2 T4 10545 R~ BME
LGSR [ 710056 € 45 R I HEE . 3k 27 4L
P mI G, R AS ST J7 3, FE3 0 45 R AL TR
SVM AKX RGBS J7 S8 (1 25 2, 15 R HMM J5 %1
25 RANI, (HE A ST KA AR SR U %6 I AN
SRR T S AL R LA EN TSR [ 7169 SVM

xR 2 TRILERELERIERK
Tah 2 The canparison of the results with

different verification m ethods

SVM W A
L ineal Poly RBF i) ik

HMM

FRR (% ) 14 10 2L06 1541 1541 1621 14 32
FAR (% ) 1260 1854 1564 1312 1566 12 40

i: Lineal.PolyFl RBF 75 il 27 SVM v (1 25 P 4% v £ 22 10 58,

AHMM J5 %€ o A7 G2 B AT HoAth 5 019 3=
B RAE T, ASCRI T B IE S ) A,
FFHTTIN T A BB S 8 J5E bR Bk 3 i 3 25 DT
FC P 1 H A pR i, AT e 17 USRS R AT 2805

5 4 it

(1) ARSI EE S AN AR T 2 45 1E
VCFECE AR il H b ek B g ar, i B 7 SR
Ve, T8 kRN SCHR [ 7700 52 50 45 AT L, UE AR
ST R

(2) ARSCRH AR S BT SR 5 7
{8, VFSL RN BEAR, o LIS N7 2506 B A 1
DTSR N GRRE A D s A, BRI AT — e I
SN

(3) SEEGEE AR, ZH AR BEE PN %8
S5 R HSEMEOR, RIS B P 2 2 RE A R 1R
FE, A G NBU T RSB REARIE R T .

2% ik (References)

I MiukaniY, YoshinuraM, MikeH, et al An offlne signawre
verification systan using an extracted displacanent function| J]. Par
tem Recognition Letters 2002 23(13): 1569~ 1577

2 LvHaimong WangW en-yuan W ang Chong et al O fFline Chinese
signature verification based on support vector machmes[ J]. Pattem
Recognition Letters 2003 26( 15): 2390~ 2399

3 HamandlM, YusofM HM, Madasu VK. OfFlne signature verifr
cation and forgery detection using fazzy modeling[ J]. Pattem R ecog-
nition 2005 38(3): 341~ 354

4 Hamandli M, MuraliMohan K R, Chakraborty § et al Fuzzy

modeling based signature verification systan[A]. It Pwoceedings of
Sith Intemational Conference on Docum ent A nalysis and R ecogn ition
[C], Seattle WA, USA, 200L 110~ 114

SakoeH, Chiba C. Dynan ic progranm ing algorithm opti ization for
spoken word recognition [ J]. IEEE Transactions' on A coustics
Speech  and Signal Processing 1978 26( 1): 43~ 49

Fang Bin Leung CH, TangY Y, et al OfFlne signatre verifica-
tion by the tracking of feature and stwke positions| J]. Pattem Rec
ognition 2003 36(1): 91~ 10L

FerrerM A, Alonso ] B Travieso C. O ffline geam etric param eters
for autam atic signature verification using fxed-pont arithm etic[ J].
IEEE Transactions on Pattem Analysis and M achine Intelligence
2005 27(6): 993~ 997

Hoftheck J P, Landgrebe D A. Covariancem atrix estination and clas
sification w ith lin ited training data[ J]. IEEE Transactions on Pattem

Analysis and M achine Intelligence 1996 18(7): 737~ 767





