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Abstract

The objective of this research is 1o develop an offline signature verification technique
based on a two-stage neural network classifier. In order to achieve this objective, a
combination of back-propagation and gencralized regression neural networks is proposed.
The first stage is implemented by using two parallel back propagation and gencralized
regression neural networks in order to reduce training time and make a system adaptable,
The second stage is implemented by using the generalized regression neural network for
final decision. The system is composed of two principal phascs: signature feature extraction
and classification. For the extraction step, global and grid features of all SIgnature images
are first extracted. Then these features are divided into two groups. The first group is feed
into the first- and second-stage ncural network classifier for training. The second group is
for testing an unknown signature. The experimental results show that the accuracy of the

proposed system performs accurately up to 90.00 %,

(Total 61 pages)

Keywords : Signature, Recognition, Neuron Network, Multilayer Perceptron, Back

Propagation Algorithm, Generalized Regression Network
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Taseingdssamifioy (Artificial Neural Network) vi3amainasiSonau 9 31 219U
Uszdm (Neural Network %38 Newral Net) @aluiaanantiaddns Smsulszanans
k3 3 o =y . . EJ & 1]
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2.4.1 Taseasnhenudssamidion
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2. Tasethelszamiflenuuumwanssiu (Multilayer Neuron Network) Ugenaudas
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2.4.5 ulawsaneindudanadiiu (Back Propagation Algorithm) WUSANTaNENTY
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Mwi 2-14 ElJLt'IJ‘U Back-Propagation Neural Network
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amih 2-16 msdeuguvubifinisaau Unsupervised Learning

2.4.7 amieanssulasaing {Network Architecture)
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laswhgazgnaslulufiemadeinnnuadayallaudhdsdoandae 1 suddnuauadng

1.4 L r L4 z ol Ly, | L} ot
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Input nodes QOutput nodes

i 2-18 dntlmanssumasieudadiatde (Feed back network)

'Etgu‘[ﬂ‘N'ZJ'WEJ (Network Layer)

ﬁugmmﬂtyﬁéﬁmaq Artificial Neural Network Usznauluds 3 dhu wia 3 #u
Idud Furastoyatioudhiignidandefuiudeudadondaiuiunasiunadng mehou
wossudayaloudasimbilunuduvasdayadu fasgniloudhdwiote meva
ypsudaziudauRzanimun Toameinunassudayatloud  wavdrdraihminuu
anuduiusssivdutoyalloudh uar Sudeu wodnssumahnuadturadwges
fupdfumsmausasiuden uazaniminsswiheiuday wastunedng

Usenmzaslasaeiifuiinauly imzaansomwamsunudliuisudaya
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daumdhon astunmfutlasnimin Sudeusansadanihaslsdomsun
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#01aeN95NY 098U (Architecture of Layer) 130503 uuAa0UnNIINLAAY
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o

Yoo Yok g
UsznaumeBuiessudiad Sunu Input Nodes 2UBYAUIIUIU Components Y8 Input
Data W8 Activation Function Budgiiudnuuedayayse Output By 1 Output Hidaens

W “15” w3 “1d18” 15130 09le Threshold Function
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» as "oas P o A ar . .
viatmnaawsilusdnanfidadiog (naasldnauindy Wiy (Continuous Function)

(o Sigmoid Function

fnput  Neuron without bias Input  Neuron with bias
r N7 A\ f NN/ B
T P ey[TLy 1y
lb
\__/ \ / /U J
a=fwp) a =f(np+b)

Mwt 2-19 Fudawwadiwaduasou (Single-Layer Perceptron)

2. uafawasiwaguasau (Multi-Layer Perceptron) i#5azelaUszamay
L4 n‘.'r’ ' 1 cg » = =4 oo ar -
UsznaumovarniulasluudazsusrUssnaumsTwuanianZauldfudugadszam
L] :’ L J A n L " 5 -, 1
(Newrons) amnwminnpuduiidandaszwininuesswuaazsu(aming W), A1 Bias
1 s . ot 8 . A » J
Vector (b) uaze Output Vector (a) loa m thudszuansdurumdulisun ila p
I} r ar -y r Jﬂ g ar
iilu Input Vector s wadmIueIatheladssanniii M sussiiusaaunis

a m+1 = fm*l(w |-||+1a m . b m+l) (2_7)
a[ [ ot - 8 ) =
wam = Wusiezvandsuriusaelpsemedssamdfion
1] o 4 LY
a = tuawainaans
w = NesngeInihmin
b = enluuad

waz £ v nuaasiNny Transfer Functicn

twal@sau (Perceptrons)

Tuga 60s vudnlwgravisnuldiumsimndnsalumsadsanawiasay
Feuwulay Frank Rosenblatt TosmaiUasau Snmeiiy MCP Model (Neuron with
Weighted Inputs) vwiaufudusafiy mnstﬂumu AL A, A, A (380737 Association
Units msmnumaﬂmaanﬁqmmnmqaanmmnsﬂmwmumﬂﬂ latwainlasau
mmsnamaanm'mnﬂwugmmﬂ'luﬁmaml.amanmﬂun wan 1 udwzlslugiuuy
33 ( Recognition ) wazannsoumneliianuansagenhil
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Amh 2-20 Taseadivuaamasunsay (Perceptrons)

Wl A..1969 Minskey uax Papert [2] Iddsumisdeaiuiadmivnouiwaag
%«namma‘smamﬂmau wansznuiildsunnmisdad o Humaliinddy
dniingau mmmﬂaml.ﬁamaﬂs.f[aﬁu dasnawiadamnsomonanaaninldd uas
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wugm (Basic Pattern Recognition Operation) 16 19u m'in"mummmﬂawﬂaqwm‘sﬂ'm
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y=b-a (2-12)

n=-a (2-13)

W
]

» PR oy ' =4 v
udendudnuasaatusadeulase

g(x) =y (x) -7 (2-14)

= e d v o o r v ' @ s & >
iauauudndasnsfaiiaegludn [¢,6] uasemayiuslumanrasiladiuiy q mld
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g(x)=2f(x)-1 (2-16)



23

b4
i

waznayWus laeail

g'(x)z%[1+g(x)][l—g(x)} (2-17)

Tmﬂﬁ"ﬂﬂﬁ'nﬁﬂuﬁazuﬁqmqﬁqﬁﬁuuanr?mﬁ'uLﬁa'lﬁ'ﬂ'samquFhﬁmnﬁqmua:nﬁn
figauasithnane

Widduladadnnand (vIadaddudy 1) ansoudssidaulumedevia
mernlalasmanaasiiohlfududsdas: wadulailed i msuum‘ﬂuuaﬁ
'lumuuamlm wanNnigamnsoududiaidu Tasmswdsumenuiu (o) 34
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