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! Online

2 Text-dependent

% Text-independent

4 Intra-class Variations
5 Writer Identification
® Recognition
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! Siamese Network

2 Pre-trained Models

® Transfer Learning

4 Accuracy

® Gray Wolf Optimizer

® Levenshtein Edit Distance
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! Generative Adversarial Network (GAN)
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! Ensemble Learning

? Auto Encoder

% Scale Invariant Feature Transform
* Gradient Structural Concavity
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! Capsule Neural Network
2 Convolutional Neural Network
% Loss Function


http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-06 ]

[ DOI: 10.71773/jamlu-2024-1-2189 |

VA F ) A OT glas )8 53 Slles 5 G aloes

ssb 4 01 on OT Sl eslizal b 5 S o foe ba S aglin g il 1 (ol 452 [14] S o s

i 05 53 3, 5 sla B, ) S Ol 4 4K ol sls Gasis 1y Oglite b alie e SIS s

Ssd BB s 4 [10] Ladl aul 5 [Ye ] o g ol acde 51 bl ol oj g 55 il filos 3 S

RCI D RIS
Jols Lot s (ol Cnlie Lt s uub bles gl 555 ol gla Sy s 4 sl S

S s S Al 5 et g el Soglize 35 a1 B Dy g 0 4 Sl Sl 5 1 S

33 o oS e S Shs ol 536 b aKh Ll (635 Tupp b oS 3 e sla

S (6 8 s LT ol 2 5 LS ol mal |y o s
S o LBl Ja s ol > el dS0E Sl e 4 (63550 S5 o caal] )

Aol s el 8 1 eslinal Lol bl 51 (S Dl bt (@b Sl 4 5L s @
Seslinal b ool a0 Sl B30T (12 sl b (3L 3lun 4 S pde s
ol 4 S e el 3 1 J»-g,,ﬂ;‘sw,,;wgf;;wéuj;i,c\;mo&mf ool (olens
Aol Gl s s sl 1) as Olg oo e bsiCas (ogdoe sl 23l L owes S
SWosls Oog dgdoms Dyse 53 1) Sl dite Hlaw Sl ol 5 S eslatal Wd gl
Aol 5 e 4 3B Olomes ol Sl s @505 (93§ Sta 4 (g 1d pde b o
g dal g b s

5 alie Gl S Ll g o Aol i) S Olse 4 ool 40 15l 5 alie Sl SN jasis @
Ol 5 o ladas s o &5 e o S5 5 2l sl bty et 1) Lt s (sl gad 55 Ogline
5Ol [asuii b uomad 315 LS 1) Lyd e 150 35 oSG glakt s 55 &8 Sl S
s b s sy L a4 Ol g e dalast s DI ol

LS Lt s 53 Olud jadeil 4 Sl 536 sl a8 1t s 3 OlLui jedis S e
Al sl S S szl L 015 gr ST gn bl 3 Lt s > S 03 6 ST Gl S

..>|.>ﬁ5r_:.5\)d)|ﬁ£

G S B F T 5l diug i g T
Sl 1 plgdl b o8 Cal [YY] (6,180 13 sl 5 5831 ¢l 51 (SS YV ] (528 b 6578 Sl o, S
S bl 43, F S a5 s F il i 53 g pST sladS B8 S 5l 5 5 5T aleda
LS Ty S T buy s 54 e bt WT 05 8 slacs F Lug & Ll 350 WS T
Ol ) 53 s o I S or S s ol gy Lk 5 65 e T3 0 WT 4 7 s
5 Lsl e b8 S s e bl aian & ol Bl (s 2S5 S S Ol 43 43, 5wl
s Ol e 4 e als Kl b b (T 685 51 isl o aanbs 51 03,55 4 s 45 ditas oS 5 o 5T

\


http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-06 ]

[ DOI: 10.71773/jamlu-2024-1-2189 |

L}Q:%Ué\ﬁ%w&;:kd#&&ob&oﬁ}&é\

Olsie 4 5 diyls Lhs Kol g€ 5 0T tias 3518 5 WT 4 b Ws glacS 8 548 0w lis

S EF Sl w28 5 A e Jor 0S5 (20 il WL (Kl

s oo LB WT Ol g 4 ool o e
bt s Al sl $3lgtiy G Jie (Siloatg pshie 4 Sl S o, S Ol e

LA le

S S Ol 4 o esle slsle s 4 S SF 2, Sl e 5 Sole o
Vgors 5 Gros gladie 53 ot 6l (S is ol 201> @Vl Gl S o (it (S5lotigy
ol gt sl hen 2l (635 1 (sl

03 7S Dy g s el ($L3b 53 gt 4 536 2S5 T F o) Stes 28 i S G @
CS o gt $Lb I (5503 28 (laessdonn 53 Wil on 02 S & Sl oyl gme 4 ) D
S S g i BB 4 L 4 G bl S5 S

4 Sis ol Calods S T a8 5k, el 2S5 S S o, Ky 8 el @
el e (Lad Calies la iow 53 Obejer D50 ) djb%b’ﬂg&fﬁ.)ﬁ‘ &)
oo g iy B 0557 My (12 65 5 g0 Szt w0 Gr b (01 51 5 A0

Sl 336 (5 2S5 88 005 St e paioe Sl s 5 L s o aigy Bli 4y o Sen LG
Sl ol e ol osd ol e et 1l e 53 5 550 1 Ses e g bl
Ll ang Ghle St 4 5 5 LS e slaatg o35 laessdonn 53 ol 36 0z, S
Sl 4 e 5 3 g Jome atge 51U Ozl 1 o) S 0l B 555 o0 o LB 350

335 0 S s ol sy e Ty Sl gan

SOlghin (99 (Soloxo £-F
Wl ol iy as S S (o3lgiin S Golere 53 (el odaline LB Y SE 55 &S OlasT
Coda b cJgoms chomy oeas S5 Kl oslital gl 4 ol <S8 slaasls )3 &S gl 4 s S
ol s s sl L] Lgﬁfsli P s ool uij}.aT O 3 shems sdde S YL Cds 4 glaws
1 (o Jool b ool o) i s 1 s ol i &S5 L LSS slaisjs b 4Kt 5 55 Il oL
25 el 2 OS5 5 95 cnl Sl odeT st (S5 5 Slasls o 55 o0 40055 (6355 Ol g2
Colend 5 Jlsm 3)00 Gapai 5 ol 4sed Ol Calid Ol g adld Gl (ol Aol (slos 2 O
&‘Jio.h) Cﬁ;.))) W&.&J ‘.Aﬂ‘)l.ijl g&bu"v)lwub;@)‘ﬁ ol )40 Lz u\ﬁ\:
S Gl S EE g on, S s 55T 5o S o Wl oy (e aSCS

255 15 oslial 3550 b alyl ol


http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-06 ]

[ DOI: 10.71773/jamlu-2024-1-2189 |

VA F ) A OT glas )8 53 Slles 5 G aloes

©9959 Rl i

v v
3Wdy90 S gyl il 31 S 9 \RCLTST \NCLUST
A wigel Sy e - —
Ze==F
—

: S 3 S S J S
| od igal owd shigal
I Sl g o0l Slus g oo

G ! Sk Sk

: : St St

\

G
0
\f:

[ |
v

Slypob) &b
Cabd Of 0 duolme

'
(4o ) (Sl | (i) (b

o

- -,

o Sl el N
O\

Lot s Ao (ol s (ool aigs ol S bl ) JSS

T Ogolm S t

J,ﬂs_f— bl S eddoslanal 5 0 (o315 a8 gazea 93 5 °"'L‘:'L§).9TC°'? S0315 48 gazen Ul (3w ol >
@wwﬂ)DM&F‘(‘}Yéuu;j‘bﬂﬁ)hbb‘b@jw)bﬁjw%3‘?2‘0?9‘662%&))
LS o3 e 5 o 5y Slisle3T 51 ol

oslay-£

oS 9T xa 3 4 Sl 0018 degasme 1-1-E

4 O Jail oo bl Sl (g5led g5 (SaeSim b o 4 Culy (sla 0L dher I o) 0L
Lo 130 0i5l3 3 g 5 pgo (o 23 33 o 41 Tl (a1 40 gae 51 (a8 3lukad 457 T 51l S
woarg b1y sl oslisl 5 S (DL Jols (o a Gl L s (laosls Sl esls 4 gazee S5
ook 5 O (0313 48 gazen ol (35T me 53 023 S (b o 5 6 Lot s ladisad 53 £ 2 s
S i ST azmals &S E Jle Y GNP ole Calidee i 53 5 05U Jelie 105 YY) 53,0 Y4 Lols
@ LS o;mﬂluﬁb}&-\'&)}s); baols Calisee o151 51 o2h 5 Sl 5 Ld gy s Sl Rty
azl;;\;lfafﬁma.\;fc,{,;,a@‘upu Goduw 5 o Loy lad gl 53 Ol i odaline ) shaie
46 azen 3l ot Do s 5Ll 145 ad A i gy 5l 03 1y a2 (6 s oS sl 5 T 1 s

el ol eala OLES Y J‘i‘: BE) ol LS.)JT@’.' L§°'>">


http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-06 ]

[ DOI: 10.71773/jamlu-2024-1-2189 |

L}L&:%Ué\ﬁ%w&;:kd#&&ob&oﬁ}&é\

. o
Uj:fg ,}-‘;H_J/‘rj"‘__‘:‘)}dﬂ

o . o . 2, — ==
T 3 bem Lasa e i o 25040 RBo 3 545

PR IR VEP IS Wi, SAVER B AR

aMs)}TCxq-o:|J4&3@))&\?@}.}4}@))‘4}:@&."J&:;

KHATT 0318 4cg02x0 9 IAM 0318 degosmo V-1-¢
Gl iass @ae) 35 3,505 5 5 s e sl (dSH G315 45 gazms <SG [YY] IAM (go3l3 45 saee
Slomtes ol ol 0ies 5 POV 1 s 5 (Gotn VOTA Jald 0305 as gazme ol ol o Cis s Lo 5
B h s 53 4adST VNOFY e 5 cme Las VWYOY Gls G 5 odkdld ala FPAD IG5 piomen
el Lot 5 OISk o 55 53 e ot 5 Vet s Jols [YF] KHATT (Gosls 4 pozms

sl 0313 OLES ¥ S )3 030348 gazes 95 ol 5l Lo s s slas 1 (glads se

dad Cad diged

Ay | A MOVE o shoe Mr.  GColklkelQl frow

. FR | : -
?Hfﬁ?r\a)\/ (59 Uf‘(_Jjbﬂj "Lﬂﬁ_ﬂ-@gj Do

KHATT 5 1AM o315 a5 gazes 5l das s 45 505 W (IS0

pola s dlmyl ogz -1 —£
S sl 6l e BiseT S pslead S otle jokite 4 ragd cpl 53 eslital 3550 3 K5 50
3 e iads god ik G el (5l 5 s 8 Sl iy 5 0SS it 1 4 pes 53 Wit (S 5e T
St sas S 3,8 Ol 0T 1S o Lot Cows 1 6 pa3 &K b 5 sbay Sslize oty 5 53

s sl | LSS sl 4 35 e 5 Cote

oo1d 30y g £-1-£
LIS U b glast (Dlomis IB 53 Lot s (6o 50 (S5l Ll 5 oo 428 $d | oo g0 031348 sazee ¢
b 15 ol oy s S e 405 0SS (Sla635,55 803 (6 m l ABL Ciliies (slaejll
B o ) e Ll 5 Tl Gl 4 g s e O 0 ks AL sl (glae I
5 ulf.\..mi}: Ly S PR 93 (6 s OleDb 43-;\ Cmomat L3 gh Lot Cws S Sl
oS (Mg s s )8 s Lol s glaws B giws Gl bgbs L Olis ()
JB sl Jl e ys 5 5lsis caalS 53 L &K Jold s g 0 51 oS e bl s o 5 I

polas Sy AvxAAs oIl L &\A&" @h gl polad oIl ux Gl 4 el gl Ll Ceal


http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-06 ]

[ DOI: 10.71773/jamlu-2024-1-2189 |

VA F ) A OT glas )8 53 Slles 5 G aloes

3 ety G150 (6l roman wsged I 5 e3ls 5 iy adlS 53 b oSG ol L5 48 ey s
230 o Keras (g4lls 5| " ka2 ,"w-" Mabasy" Jelaesls il gl Kl
b s e LG):?"*, Ol swrp 5 iosel ssbie 4 50 39 ae Slaosls assazes JS

A s (Ao s

b g Olislo3T Y—¢
'Sl s DBl (Goes ke G s T S Lyl l oS 5 e sla e 1SS
K o8 8 ks AS e atie (L yd @Lw',ﬂd.uLguoj,s,tﬁ,“u”\fa;wuf@u
25 Sleoan 53 L0553 $ 5SS Dl bl Lol (6,550 F 5 lp S sS Jly lis
55 S 55 Ao 3 e e &S5 58 e ke (6,85 AT 5 s b 5 Loy s Sl Ll cow 4me
338 oo b Jom o 85 4 e e ) B 4 e

(et Do il 645 3 hise] slaesls ol &5 ol Slads sl SOL e sl
Jite il o3 s 51t cdbe g geT (sl eslizals s n slae s las 518,85 o 15 eslinalsy s
Jie o5 345 o Coly ol Cpl 5 Lt 55 50T (Slaosls 4 gad Latbes 3L o b a8 35007 o 1y ol Sl
JA:QJ#M%BLJQ:Q)QQ.MQMB J.ibj-i';ghos\swj,p.u&))ﬁdgf;}gmuubﬁ
0315 48 gorms (555 p 35 5 0L Hlie p oyl gy e s G BT slesls (g5) 2 B5le e
Wl Coatl 3l Loy 53 315 cpand 5 gy 2 (81 2 ¢ iyl 0313 4o gazms 35 5 35 g0
S5 35 5 68 5k g 5 e skt 4 5 ST S E Sl ) 81 S eslinad (gl cardllan oyl o
4 o8 Calins Oy o33 8 oo i 5 i slze] 0 gz 53 e S35 bl (S b 1) o) 93 4y
il gy i slzel (slaosls (595 @YU 85 4 15 e & wzen glaey g sl b (5, 85b F 5 ol JLis
F S 55 oy 5 3lai /(5,5 5k 5 05 gd 4 5l 5,25 58 Slaaingy o5 S5l eslisal U8 4

Sl ol 0315 Ol Ao )}Jﬁ @

! Learning Rate
2 Epoch


http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-06 ]

[ DOI: 10.71773/jamlu-2024-1-2189 |

J=>'¢.~:.L_¢_UL§\j%Wéﬁ:kdhiﬁ_@b&u_’d@\

iy 7 93 8 5 Slas g 1 S i L0 40 g 3 ke 22 0585 o L Do i ()

ainin 5 (e g3 500 /g LE0k 3 20 o)l 1y 0T (i o o7 o el 0357 Jabnie b o al )l o pomen e 5 (Y
(Loaygs sl gl gV ve BV ol 5 S sk FAE B L Jle Ol e ) b el )l opl 51 (gled pdona 05 5

by 7S5 85 248 (61 6,8 w ot aimia gedgdonn )3 $3NGT Lo gt 4y 5 S O F (ol 30351 5 OF
il 2o ;03 :I.J.:G_-"-._g;.sk CJ" (Lodgdone 33 Cand ga .5_‘3:.1

3 Ses 3ol 5 oAt patie (glae) 5o olhal /(5 85k £ 5 bl g fS1e BT o ol ool S8 25T (F
PNEDEY 3T R RO O L

B8 T b ) el g ST S 0 Slyisnn (@

B F s Shae i ol p 551875 ol Ko (gla )l Glasissn F

Ll gaig bl 5o 2557 5 Comam ¢ g5 Bk it o (MUtation) ige- 5 (Crossover) 2zl glacilles plal (Y

St 25507 53 oey50 s 3 /6 S0k g 5 Dy © el 2 55 Comamr Slyspm sV EF ol e 1S5 A

(2l

Lao 33 315 5 (6,83 &5 slr 6 oSl &85 Sl o2, SIS 5 8 SO

s Tty ool o g slde Olgie 4 oalgii e 55007 3 (5,85L & 5 sl Bas 0o
bl Ol 4 odeT Cunsay (6,500 &5 s o 43 8 aiys s 2SS Slakigy 02,8 Loy
R e T O N vty

38505 sl Slp 55 S 85 jluag ;w"iuij‘ Lo g odiad & iy g slae g5 Sl
RIS TR Vis-w

4551 ~INVIDIA GeForce GTX 1070 8GB (53, ,» Kersa albsulsS i oslizal b slgiin Jue

VGGIL9 fols okioss f5saT Sy 5l shomy Jia Sler S o Shae a5V & olies sl
23 0L adSs 5 Ol gie @ 355 (@olgrin Lltle s INceptionResnetV2 4 InceptionV3 (Resnet50
s S .,,u‘&,ﬂc.? o313 48 gazo 31 hle3T (slaesls (695 » 85 ulin a3 ged e3lital sl S

Wl Ao 53 AV/YY 235 L INCEPHONVS 7yl 05 51 5 s S0k ol ok 0313 0125 & IS


http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-06 ]

[ DOI: 10.71773/jamlu-2024-1-2189 ]

VA F ) A OT glas )8 53 Slles 5 G aloes

[y

oo o o o
oo N o

Test Accuracy
o
=~

o o o
= N W

InceptionV3

InceptionResnetV2
Resnet50
VGG19

o

10 15 20 25 30

35 40 45 50 55 60 65 70

Epoch

b aS bl )3 Calibes (ol olis 55 50T i3l ke Hlga 3 ealizul &y gy (g3lgiiy e 3 Shas dulie .0 S0

IAM ol 6)3ch- w‘)b L5°""’ &jw 4w J.h K9 B LSJM d-\.a L5’LL)J| @‘:J 49 Jg.&

e < QLL; ‘) M)Jﬂ‘/"//\\‘ 9 WS Q0/¥VY oy AV/YY Css b ;.:5}3' LY KHATT}

=

0 0 o 9 9
oo N o L

Test Accuracy
o
B

o o o
A

Collected Dataset

« KHATT Dataset

-|AM Dataset

o

10 15 20 25 30

35 40 45 50 55 60 65 70

Epoch

KHATT 5 IAM ‘aJuZdJ)TC.g-wjléda:bu}wm‘sj)ﬂd:%d.\ﬁ:Jgka.;.'l I

ajgl.c..ow)b}d e (alging ajgwj 03 9 slazel L}{G)&\)\f&gj)\ Ls‘jfji.b 9
7 u;lfc,.:.acj Jlas s ‘)CNC";‘CJ’S"U‘L’G‘ J%L‘jT slaosls ‘S})J{(ROC\)W
il gr Jsd BB el e & Sl Dlaad BBV IS 51T gboles S

! Receiver Operating Characteristic



http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-06 ]

[ DOI: 10.71773/jamlu-2024-1-2189 |

Ja>'¢.~:.»\,_¢_l:6\f.%Wéﬂfé\idw&‘ob@}&é\

ROC Curve
1.0

0.8 -

0.6 -

0.4 -

True Positive Rate

0.2

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0

False Positive Rate

©3lgiiny b (6l ROC BIEYIA 4 J&:;

Olgidy 9 (S 5 doxil 0
23085 (S35 3l odkimg 55 Sy g Al (1m0l 4t Gas (Solame S5 I OL b (sl clin ) )3
d(.._wj\LngﬁdLa;ji)ijlewﬁn«deaﬁjL..u\.lajfaa\.é.u!w)léwjiwsdua:b
Aol Lol el ol € 55 O gm0 5 bl b Silmis ol s sl (695 1 O s 35 Lot s
315 L3 53 63,5 (slaasl 1 55 L5 e aelS 53 L G ol e 5l (oS e (55 Sl ok $ s 52
ot 3 o e 51 0 S LS slads solgiig solens 53 I sl 1, g5 1 (slo s 5 ool |
i 6, ) s S sla S s gl sl ¢ s S S 3L 3l g g0 b oiosls i el
g g BvLy (v-“wji“ Seslizal LG s 33 5 b 8 515 g eslizl 5590 ¢(535)5 DLalS s 5l
s 8 el VL s gl s ite i Jie 5T sl 03 (sl el ol ST e ST
33 55 3 s 0L g odd (65T nr (50315 4 gaa S35 55 &) po sl obl 5 SlasleT
By 5 e A 3 (63ltiny 3,505, ST Sl (g0 5 (mdSS1 SLAOL 4 slbacs s (Gae yomms
SH (S slal o 5 4 525 059 53 O US SO 53 s i O g0 SIS sl 555 )
53 Cadibes (6 5luaigs L;ur;i,,in,'\ b s el g 2 oty T (sla g 53 ol (1) 5 Su,b skl
o3l SV o, Sas s gliws 5 dis i (25507 (6 Lo eyl ol it s 00 oS (gl el s

558


http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-06 ]

[ DOI: 10.71773/jamlu-2024-1-2189 |

VA F ) A OT glas )8 53 Slles 5 G aloes

é.gl;n

[1] Parcham, E., llbeygi, M., Amini, M., (2021). CBCapsNet: A novel writer-independent offline
signature verification model using a CNN-based architecture and capsule neural networks, Expert
Systems with Applications, 185.

[2] Shaikh, M. A., Chauhan, M., Chu, J., Srihari, S., (2018). Hybrid feature learning for handwriting
verification. In 2018 IEEE 16th International Conference on Frontiers in Handwriting Recognition
(ICFHR), 187-192.

[31 Khan, F. A., Khelifi, F., Tahir, M. A., Bouridane, A., (2018). Dissimilarity gaussian mixture models
for efficient offline handwritten text-independent identification using sift and rootsift descriptors.
IEEE Transactions on Information Forensics and Security, 14, 289-303.

[4] Chahi, A., Ruichek, Y., Touahni, R., (2018). Block wise local binary count for off-line text-
independent writer identification. Expert Systems with Applications, 93, 1-14.

[5] GCalik, N., Kurban, O. C., Yilmaz, A. R., Yildirim, T., Durak Ata, L., (2019). Large-scale offline
signature recognition via deep neural networks and feature embedding. Neurocomputing, 359, 1-14.

[6] Xiong, Y. J., Lu, Y., Wang, P.S.P., (2017). Off-line text-independent writer recognition: A survey.
International Journal of Pattern Recognition and Artificial Intelligence, 31 (5), 1756008.

[7] Falah Rad, M., Shakeri, M., Khoshhal Roudposhti, K., Shakerinia, 1., (2022). Elderly Daily
Activity-Based Mood Quality Estimation Using Decision-Making Methods and Smart Facilities
(Smart Home, Smart Wristband, and Smartphone). Journal of Operational Research and Its
Applications (Applied Mathematics)-Lahijan Azad University, 19(2), 1-21. In Persian.

[8] Diaz, M., Ferrer, M. A., Impedovo, D., Malik, M. 1., Pirlo, G., Plamondon, R., (2019). A perspective
analysis of handwritten signature technology. ACM Computing Surveys (CSUR), 51(6), 1-39.

[91 Yilmaz, M. B., Yanikoglu, B., (2016). Score level fusion of classifiers in off-line signature
verification. Information Fusion, 32, 109-119.

[10] Bensefia, A., Paquet, T., (2016). Writer verification based on a single handwriting word
samples. EURASIP Journal on Image and Video Processing, 1, 1-9.

[11] Jang, W., Kim, S., Kim, Y., Lee, E. C., (2018). Automated Verification method of Korean word
handwriting using geometric feature. In Advances in Computer Science and Ubiquitous Computing,
1340-1345.

[12] Hafemann, L. G., Sabourin, R., Oliveira, L. S., (2017). Learning features for offline handwritten
signature verification using deep convolutional neural networks. Pattern Recognition, 70, 163-176.

[13] Ghosh, R., (2021). A Recurrent Neural Network based deep learning model for offline signature
verification and recognition system. Expert Systems with Applications, 168, 114249.

[14] Yapici, M. M., Tekerek, A., Topaloglu, N., (2021). Deep learning-based data augmentation method
and signature verification system for offline handwritten signature. Pattern Analysis and
Applications, 24(1), 165-179.

[15] Dey, S., Dutta, A., Toledo, J. I., Ghosh, S. K., Llad os, J., Pal, U., (2017). Signet: Convolutional
siamese network for writer independent offline signature verification. ArXiv Preprint,
ArXiv:1707.02131.

[16] Maergner, P., Pondenkandath, V., Alberti, M., Liwicki, M., Riesen, K., Ingold, R., Fischer, A.,
(2019). Combining graph edit distance and triplet networks for offline signature verification. Pattern
Recognition Letters, 125, 527-533.

[17] Adak, C., Marinai, S., Chaudhuri, B. B., Blumenstein, M., (2018). Offline bengali writer verification
by PDF-CNN and Siamese net. In 2018 IEEE 13th IAPR International Workshop on Document
Analysis Systems (DAS), 381-386.

[18] Javidi, M., Jampour, M., (2020). A deep learning framework for text-independent writer
identification. Engineering Applications of Artificial Intelligence, 95.


http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html

[ Downloaded from jamlu.liau.ac.ir on 2025-12-06 ]

[ DOI: 10.71773/jamlu-2024-1-2189 |

L}Q:%Ué\ﬁ%w&;:kd#&&ob&oﬁ}&é\

[19] Chakladar, D. D., Kumar, P., Roy, P. P., Dogra, D. P., Scheme, E., Chang, V., (2021). A
multimodal-Siamese Neural Network (mSNN) for person verification using signatures and EEG,
Information Fusion, 71, 17-27.

[20] Pei, M., Yan, B., Hao, H., Zhao, M., (2023). Person-Specific Face Spoofing Detection Based on a
Siamese Network, Pattern Recognition, 135, 109148.

[21] Mirjalili, S., Mirjalili, S.M. & Lewis, A., (2014). Grey wolf optimizer. Advances in Engineering
software, 69, 46-61.

[22] Seyedi, I., Hamedi, M., Tavakkoli-Moghaddam, R., (2022). Enhancing the Search Capability of the
Imperialist Competitive Algorithm for Truck Scheduling Problem in the Cross-Docking System.
Journal of Operational Research and Its Applications (Applied Mathematics)-Lahijan Azad
University, 19(4), 37-61. In Persian.

[23] Marti, U. V., Bunke, H., (2002). The IAM-database: an English sentence database for offline
handwriting recognition, International Journal on Document Analysis and Recognition,5(1), 39-46.

[24] Mahmoud, S. A., Ahmad, I., Alshayeb, M., Al-Khatib, W. G., Parvez, M. T., Fink, G. A., Margner,
V., Abed, H., (2012). KHATT: Arabic offline handwritten text database. in: 13th International
Conference on Frontiers in Handwriting Recognition (ICFHR), 447-452.


http://dx.doi.org/10.71773/jamlu-2024-1-2189
https://jamlu.liau.ac.ir/article-1-2189-en.html
http://www.tcpdf.org

