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1. I�tr�ducti�� 

Hadwritig idetificati� ad writer verificati� are sti�� the �pe questi�s i 

artificia� ite��igece ad c��puter visi�  Hadwritig based auth�r rec�giti� 

�ffers a huge u�ber �f sigificat i�p�e�etati�s which �a!e it a i�p�rtat 

research area i patter rec�giti� "1$  There are s� �ay p�ssibi�ities ad 

app�icati�s �f the rec�giti� a�g�rith�s that i�p�e�eted �eth�ds have t� be 

c�cered � a sig�e pr�b�e�  Hadwritig ad sigature idetificati� represets 

such a sigificat pr�b�e�  I the case �f writer rec�giti�� described i this paper� 

each pers� is represeted by the set �f ��de�ed �etters �r sy�b��s  The s!etch �f 

pr�p�sed �eth�d c�sists �f three steps( first hadwritte �etter �r sy�b�� �ust be 

��de�ed by a curve� the c��pared with u!�w �etter ad fia��y there is a 

decisi� �f idetificati�  Auth�r rec�giti� �f hadwritig ad sigature is based 

� the ch�ice �f !ey p�its ad curve ��de�ig  Rec�structed curve d�es �t have 

t� be s���th i the �des because a writer d�es �t thi! ab�ut s���thig durig 

the hadwritig  Curve iterp��ati� i hadwritig idetificati� is �t ��y a pure 

�athe�atica� pr�b�e� but i�p�rtat tas! i patter rec�giti� ad artificia� 

ite��igece such as( bi��etric rec�giti� "2�4$� pers�a�i�ed hadwritig 

rec�giti� "5$� aut��atic f�resic d�cu�et exa�iati� "6�7$� c�assificati� �f 

aciet �auscripts "8$  A�s� writer rec�giti� i ����igua� hadwritte texts is 

a extesive area �f study ad the �eth�ds idepedet fr�� the �aguage are we���

see  Pr�p�sed �eth�d represets �aguage�idepedet ad text�idepedet 

appr�ach because it idetifies the auth�r via a sig�e �etter �r sy�b�� fr�� the 

sa�p�e  This �ve� �eth�d is a�s� app�icab�e t� sh�rt hadwritte text  

Writer rec�giti� �eth�ds i the recet years are g�ig t� vari�us directi�s( 

writer rec�giti� usig �u�ti�script hadwritte texts "9$� itr�ducti� �f ew 

features "10$� c��biig differet types �f features "3$� studyig the sesitivity �f 

character si�e � writer idetificati� "11$� ivestigatig writer idetificati� i 
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�u�ti�script evir��ets "9$� i�pact �f ru�ig �ies � writer idetificati� "12$� 

��de� perturbed hadwritig "13$� �eth�ds based � ru��egth features "14�3$� the 

edge�directi� ad edge�hige features "2$� a c��biati� �f c�deb��! ad visua� 

features extracted fr�� chai c�de ad p��yg�i�ed represetati� �f c�t�urs "15$� 

the aut�regressive c�efficiets "9$� c�deb��! ad efficiet c�de extracti� �eth�ds 

"16$� texture aa�ysis with Gab�r fi�ters ad extractig features "17$� usig Hidde 

�ar!�v ��de� "18�20$ �r Gaussia �ixture ��de� "1$  But � �eth�d is dea�ig 

with writer idetificati� via curve ��de�ig �r iterp��ati� ad p�its c��parig 

as it is preseted i this paper   

The auth�r wats t� appr�ach a pr�b�e� �f curve iterp��ati� "21�23$ ad 

shape ��de�ig "24$ by characteristic p�its i hadwritig idetificati�  Pr�p�sed 

�eth�d re�ies � �des c��biati� ad fucti�a� ��de�ig �f curve p�its 

situated betwee the basic set �f !ey p�its  The fucti�s that are used i 

ca�cu�ati�s represet wh��e fa�i�y �f e�e�etary fucti�s with iverse fucti�s( 

p��y��ia�s� trig���etric� cyc���etric� ��garith�ic� exp�etia� ad p�wer 

fucti�  These fucti�s are treated as pr�babi�ity distributi� fucti�s i the 

rage "081$  9�wadays �eth�ds app�y �ai�y p��y��ia� fucti�s� f�r exa�p�e 

Berstei p��y��ia�s i Be�ier curves� sp�ies ad 9URBS "25$  But Be�ier curves 

d� �t represet the iterp��ati� �eth�d ad ca�t be used f�r exa�p�e i 

sigature ad hadwritig ��de�ig with characteristic p�its (�des)  9u�erica� 

�eth�ds f�r data iterp��ati� are based � p��y��ia� �r trig���etric fucti�s� 

f�r exa�p�e >agrage� 9ewt�� Ait!e ad Her�ite �eth�ds  These �eth�ds have 

s��e wea! sides "26$ ad are �t sufficiet f�r curve iterp��ati� i the situati�s 

whe the curve ca�t be bui�d by p��y��ia�s �r trig���etric fucti�s  Pr�p�sed 

2D curve iterp��ati� is the fucti�a� ��de�ig via ay e�e�etary fucti�s ad 

it he�ps us t� fit the curve durig hadwritig idetificati�  

This paper presets �ve� Pr�babi�istic 9�des C��biati� (P9C) �eth�d �f 

curve iterp��ati� ad ta!es up P9C �eth�d �f tw��di�esi�a� curve ��de�ig 

via the exa�p�es usig the fa�i�y �f Hurwit��Rad� �atrices (�HR �eth�d) "27$� 

but �t ��y (�ther �des c��biati�s)  The �eth�d �f P9C requires �ii�a� 

assu�pti�s( the ��y if�r�ati� ab�ut a curve is the set �f at �east tw� �des  

Pr�p�sed P9C �eth�d is app�ied i hadwritig idetificati� via differet 

c�efficiets( p��y��ia�� sius�ida�� c�sius�ida�� taget� c�taget� ��garith�ic� 

exp�etia�� arc si� arc c�s� arc ta� arc c�t �r p�wer  Fucti� f�r P9C 

ca�cu�ati�s is ch�se idividua��y at each ��de�ig ad it represets pr�babi�ity 

distributi� fucti� �f para�eter α ∈ "081$ f�r every p�it situated betwee tw� 

successive iterp��ati� !�ts  P9C �eth�d uses �des �f the curve pi A (xi�yi) ∈ R2� 

i A 1�2�…�( 

1  P9C eeds 2 !�ts �r ��re (� ≥ 2)8 
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2  If first �de ad �ast �de are the sa�e (p1 A p�)� the curve is c��sed 

(c�t�ur)8 

3  F�r ��re precise ��de�ig !�ts �ught t� be sett�ed at !ey p�its �f the 

curve� f�r exa�p�e ��ca� �ii�u� �r �axi�u� ad at �east �e �de 

betwee tw� successive ��ca� extre�a  

C�diti� 3 �eas f�r exa�p�e the highest p�it �f the curve i a particu�ar 

�rietati�� c�vexity chagig �r curvature extre�a  The g�a� �f this paper is t� 

aswer the questi�( h�w t� ��de� a hadwritte �etter �r sy�b�� by a set �f !�ts 

"28$C 

2. Pr�babi�istic I�terp��ati�� 

The �eth�d �f P9C is c��putig p�its betwee tw� successive �des �f the 

curve( ca�cu�ated p�its are iterp��ated ad para�eteri�ed f�r rea� u�ber  

α ∈ "081$ i the rage �f tw� successive �des  P9C �eth�d uses the c��biati�s 

�f �des p1A(x1�y1)� p2A(x2�y2)�…� p�A(x��y�) as h(p1�p2�…�p�) ad � A 1�2�…� t� 

iterp��ate sec�d c��rdiate y f�r first c��rdiate c A α⋅xiD (1�α)⋅xiD1� i A 1�2�…��1( 

),...,,()1()1()( 211 mii ppphyycy ⋅−+−+⋅= + γγγγ � (1) 

 

α ∈ "081$,  γ = F(α) ∈ "081$  

Here are the exa�p�es �f h c��puted f�r �HR �eth�d "29$( 
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221121 ),( yxyxpph +=  

�r 

212121 ),( yyxxpph +=  

�r 

0),...,,( 21 =mppph  

�r 

111)( yxph =  

�r �thers  9�des c��biati� is ch�se idividua��y f�r each curve  F�r�u�a (1) 

represets curve para�eteri�ati� as α ∈ "081$( 

x(α) A  α⋅xi D (1�α)⋅xiD1   

ad 

),...,,())(1)(())(1()()( 211 mii ppphFFyFyFy ⋅−+−+⋅= + ααααα � 

1211 )),...,,())(1(()()( ++ +⋅−+−⋅= imii yppphFyyFy ααα   

Pr�p�sed para�eteri�ati� gives us the ifiite u�ber �f p�ssibi�ities f�r curve 

ca�cu�ati�s (deter�ied by ch�ice �f F ad h) as there is the ifiite u�ber �f 

hu�a sigatures� hadwritte �etters ad sy�b��s  9�des c��biati� is the 
idividua� feature �f each ��de�ed curve (for example a handwritten letter or 

signature)  C�efficiet γ = F(α) and nodes combination h are key factors in PNC 

curve interpolation and shape modeling. 

2.1. I�terp��ati�g fu�cti��s i� P�C ��de�i�g 

P�its sett�ed betwee the �des are c��puted usig P9C �eth�d  Each rea� 

u�ber c ∈ "a8b$ is ca�cu�ated by a c�vex c��biati� c A α ⋅ a D (1 � α) ⋅ b f�r 

ab

cb

−

−
=α ∈ "081$   

Fey questi� is dea�ig with c�efficiet γ i (1)  The si�p�est way �f P9C 

ca�cu�ati� �eas h A 0 ad γ = α (basic probability distribution). Then PNC 

represents a �iear iterp��ati�  �HR �eth�d "30$ is �t a �iear iterp��ati�  

�HR "31$ is the exa�p�e �f P9C ��de�ig  Each iterp��ati� requires specific 

distributi� �f para�eter α ad γ (1) depeds � para�eter α ∈ "081$(  

γ A F(α)�  F("081$→"081$�  F(0) A 0�  F(1) A 1 

ad F is strict�y ���t�ic  C�efficiet γ is ca�cu�ated usig differet fucti�s 

(p��y��ia�s� p�wer fucti�s� sie� c�sie� taget� c�taget� ��garith�� 

exp�et� arc si� arc c�s� arc ta �r arc c�t� a�s� iverse fucti�s) ad ch�ice �f 

fucti� is c�ected with iitia� require�ets ad curve specificati�s  Differet 
va�ues �f c�efficiet γ are c�ected with app�ied fucti�s F(α)  These fucti�s  
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γ = F(α) represet the exa�p�es �f pr�babi�ity distributi� fucti�s f�r rad�� 

variab�e α∈"081$ ad rea� u�ber s G 0(  

γAαs� γAsi�(αs·πH2)� γAsi�s(α·πH2)� γA1�c�s(αs·πH2)� γA1�c�ss(α·πH2)� 

γAta�(αs·πH4)� γAta�s(α·πH4)� γA��g2(αsD1)� γA��g2
s(αD1)� γA(2α–1)s� 

γA2Hπ·arcsi�(αs)� γA(2Hπ·arcsi�α)s� γA1�2Hπ·arcc�s(αs)� γA1�(2Hπ·arcc�sα)s� 

γA4Hπ·arcta�(αs)� γA(4Hπ·arcta�α)s� γActg(πH2–αs·πH4)� γActgs(πH2�α·πH4)�  

γA2�4Hπ·arcctg(αs)� γA(2�4Hπ·arcctgα)s  

Fucti�s ab�ve� used i γ calculations, are strictly monotonic for random variable 

α∈"081$ as γ A F(α) is pr�babi�ity distributi� fucti�  A�s� iverse fucti�s F�1(α) 

are appr�priate f�r γ calculations. Ch�ice �f fucti� ad va�ue s depeds � curve 

specificati�s ad idividua� require�ets  C�siderig �wadays used pr�babi�ity 

distributi� fucti�s f�r random variable α∈"081$ � �e distributi� is dea�ig with 

the rage "081$( beta distributi�  Pr�babi�ity desity fucti� f f�r random variable 

α∈"081$ is( 
rscf )1()( ααα −⋅⋅=  � s ≥ 0� r ≥ 0  (3) 

Whe r A 0 pr�babi�ity desity fucti� (3) represets scf αα ⋅=)(  ad the 

pr�babi�ity distributi� fucti� F is �i!e 23)( αα =f  ad γ A α3  If s ad r are 

p�sitive iteger u�bers the γ is the polynomial, f�r exa�p�e )1(6)( ααα −=f  ad 

γ A 3α2�2α3  Beta distributi� gives us c�efficiet γ in (1) as polynomial because of 

interdependence between pr�babi�ity desity f ad distributi� F fucti�s: 

)(')( αα Ff =  � dttfF )()(
0

∫=
α

α    (4) 

F�r exa�p�e (4)(    
ααα ef ⋅=)(   ad  1)1()( +−== αααγ eF   

What is very i�p�rtat i P9C �eth�d( tw� curves (for example a handwritten 

letter or signature) �ay have the sa�e set �f �des but differet h �r γ results in 

different interpolations (Fig.6-14). 

A�g�rith� �f P9C iterp��ati� ad ��de�ig (1) ���!s as f����ws( 

Step 1( Ch�ice �f !�ts pi at !ey p�its  

Step 2( Ch�ice �f �des c��biati� h(p1�p2�…�p�)  

Step 3( Ch�ice �f distributi� γ = F(α). 

Step 4( Deter�iig va�ues �f α: α = 0.1, 0.2…0.9 (nine points) or 0.01, 0.02…0.99 

(99 points) or others. 

Step 5( The c��putati�s (1)  

These five steps ca be treated as the a�g�rith� �f P9C �eth�d �f curve ��de�ig 

ad iterp��ati� (1)  
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Curve iterp��ati� has t� i�p�e�et the c�efficiets γ  Each strict�y ���t�ic 

fucti� F betwee p�its (080) ad (181) ca be used i P9C iterp��ati�  

3. Ha�dwriti�g ��de�i�g a�d Rec�g�iti�� 

P9C �eth�d eab�es sigature ad hadwritig rec�giti�  This pr�cess �f 

rec�giti� c�sists �f three parts( 

1  ��de�ig – ch�ice �f �des c��biati� ad pr�babi�istic distributi� 

fucti� (1) f�r !�w sigature �r hadwritte �etters8 

2  U!�w writer � ch�ice �f characteristic p�its (�des) f�r u!�w 

sigature �r hadwritte w�rd ad the c�efficiets �f p�its betwee �des8 

3  Decisi� �f rec�giti� � c��parig the resu�ts �f P9C iterp��ati� f�r 

!�w ��de�s with c��rdiates �f u!�w text  

3.1. ��de�i�g – the basis �f patter�s 

F�w �etters �r sy�b��s �ught t� be ��de�ed by the ch�ice �f �des� 

deter�iig specific �des c��biati� ad characteristic pr�babi�istic distributi� 

fucti�  F�r exa�p�e a hadwritte w�rd �r sigature Jrw” �ay ���! differet f�r 

pers�s A� B �r �thers  H�w t� ��de� Jrw” f�r s��e pers�s via P9C �eth�dC 

Each ��de� has t� be described by the set �f �des f�r �etters Jr” ad Jw”� �des 
c��biati� h ad a fucti� γ=F(α) for each letter. Less complicated models can 

take h(p1�p2�…�p�)A0 ad the the f�r�u�a �f iterp��ati� (1) ���!s as f����ws( 

1)1()( +−+⋅= ii yycy γγ   

It is �iear iterp��ati� f�r basic probability distribution (γ = α)  H�w first �etter Jr” 

is ��de�ed i three versi�s f�r �des c��biati� h A 0 ad α=0.1,0.2…0.9C �f 

c�urse α is a random variable and  α∈"081$  
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Pers� A  

9�des (183)� (381)� (583)� (783) ad γ = F(α) = α2: 

 

 

Fig. 1. P9C ��de�ig f�r ie rec�structed p�its betwee �des 

Pers� B 

9�des (183)� (381)� (583)� (782) ad γ = F(α) = α2: 

 

 

Fig. 2. P9C ��de�ig �f �etter Jr” with f�ur �des 
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Pers� C 

9�des (183)� (381)� (583)� (784) ad γ = F(α) = α3: 

 

 

Fig. 3. P9C ��de�ig �f hadwritte �etter Jr” 

These three versi�s �f �etter Jr” (Fig 1�3) with �des c��biati� h A 0 differ at 
f�urth �de ad pr�babi�ity distributi� fucti�s  γ = F(α). Much more possibilities 

of modeling are connected with a choice of �des c��biati� h(p1�p2�…�p�)  �HR 

�eth�d "32$ uses the c��biati� (2) with g��d features because �f �rth�g�a� 

r�ws ad c��u�s at Hurwit��Rad� fa�i�y �f �atrices( 

11),( ++ = i

i

i
ii x

x

y
pph i

i

i x
x

y

1

1

+

++  

ad the (1) 

),,()1()1()( 11 ++ ⋅−+−+⋅= iiii pphyycy γγγγ   

Here are tw� exa�p�es �f P9C ��de�ig with �HR c��biati� (2)  
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Pers� D 

9�des (183)� (381)� (583) ad γ = F(α) = α2: 

 

 

Fig. 4. P9C ��de�ig �f �etter Jr” with three �des 

Pers� E 

9�des (183)� (381)� (583) ad γ = F(α) = α1.5: 

 

 

Fig. 5. P9C ��de�ig �f hadwritte �etter Jr” 

Fig 1�5 sh�w ��de�ig �f �etter Jr”  9�w �et us c�sider a �etter Jw” with �des 

c��biati� h A 0  
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Pers� A  

9�des (282)� (381)� (482)� (581)� (682) ad γ = F(α) = (5α - 1)/4: 

 

 

Fig. 6. P9C ��de�ig f�r ie rec�structed p�its betwee �des 

Pers� B 

9�des (282)� (381)� (482)� (581)� (682) ad γ = F(α) = si�(α·πH2): 

 

 

Fig. 7. P9C ��de�ig �f �etter Jw” with five �des 
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Pers� C 

9�des (282)� (381)� (482)� (581)� (682) ad γ = F(α) = si�3%5(α·πH2): 

 

 

Fig. 8. P9C ��de�ig �f hadwritte �etter Jw” 

These three versi�s �f �etter Jw” (Fig 6�8) with �des c��biati� h A 0 ad the 
sa�e �des differ ��y at pr�babi�ity distributi� fucti�s γ = F(α). Fig.9 is the 

example of nodes combination h (2) from MHR method: 

Pers� D  

9�des (282)� (381)� (481)� (581)� (682) ad γ = F(α) = 2α - 1: 

 

 

Fig. 9. P9C ��de�ig f�r ie rec�structed p�its betwee �des 

Exa�p�es ab�ve have �e fucti� γ = F(α) and one c��biati� h f�r a�� rages 

betwee �des  But it is p�ssib�e t� create a ��de� with fucti�s γi = Fi(α) and 

c��biati�s hi idividua��y f�r a rage �f �des (pi8piD1)  It eab�es very precise 

��de�ig �f hadwritte sy�b�� betwee each successive pair �f �des  
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Each pers� has its �w characteristic ad idividua� hadwritte �etters� 

u�bers �r �ther �ar!s  The rage �f c�efficiets x has t� be the sa�e f�r a�� 

��de�s because �f c��parig appr�priate c��rdiates y  Every �etter is ��de�ed by 
P9C via three fact�rs( the set �f �des� pr�babi�ity distributi� fucti� γ A F(α) 

ad �des c��biati� h  These three fact�rs are ch�se idividua��y f�r each �etter� 

theref�re this if�r�ati� ab�ut ��de�ed �etters see�s t� be e�ugh f�r specific 
P9C curve iterp��ati�� c��parig ad hadwritig idetificati�  Fucti� γ is 

se�ected via the aa�ysis �f p�its betwee �des ad we �ay assu�e h A 0 at the 

begiig  What is very i�p�rtat � P9C ��de�ig is idepedet �f the �aguage 

�r a !id �f sy�b�� (�etters� u�bers �r �thers)  �e pers� �ay have severa� 

patters f�r �e hadwritte �etter  Su��ari�e( every pers� has the basis �f 

patters f�r each hadwritte �etter �r sy�b��� described by the set �f �des� 
pr�babi�ity distributi� fucti� γ A F(α) ad �des c��biati� h  Wh��e basis �f 

patters c�sists �f ��de�s S� f�r ' A 0�1�2�3…(  

3.2. U�.��w� auth�r – p�i�ts �f ha�dwritte� character 

Ch�ice �f characteristic p�its (�des) f�r u!�w �etter �r hadwritte sy�b�� is 

a crucia� fact�r i �b�ect rec�giti�  The rage �f c�efficiets x has t� be the sa�e 

�i!e the x rage i the basis �f patters  F�ts �f the curve (�peed �r c��sed) �ught 

t� be sett�ed at !ey p�its� f�r exa�p�e ��ca� �ii�u� �r �axi�u� (the highest 

p�it �f the curve i a particu�ar �rietati�)� c�vexity chagig �r curvature 

�axi�u� ad at �east �e �de betwee tw� successive !ey p�its  Whe the �des 

are fixed� each c��rdiate �f every ch�se p�it � the curve (x0
c�y0

c)� (x1
c�y1

c)�…� 

(x�
c)y�

c) is accessib�e t� be used f�r c��parig with the ��de�s  The pr�babi�ity 
distributi� fucti� γ = F(α) and nodes combination h have to be taken from the 

basis of modeled letters to calculate appropriate second coordinates yi
(�) of the 

pattern S� for first coordinates xi
c� i A 0�1�…��. After interpolation it is possible to 

compare given handwritten symbol with a letter in the basis of patterns. 

3.3. Rec�g�iti�� – the writer 

C��parig the resu�ts �f P9C iterp��ati� f�r required sec�d c��rdiates �f a 

��de� i the basis �f patters with p�its � the curve (x0
c�y0

c)� (x1
c�y1

c)�…� (x�
c)y�

c)� 

we ca say if the �etter �r sy�b�� is writte by pers� A� B �r a�ther  The 

c��paris� ad decisi� �f rec�giti� "33$ is d�e via �ii�a� distace criteri�  

Curve p�its �f u!�w hadwritte sy�b�� are( (x0
c�y0

c)� (x1
c�y1

c)�…� (x�
c)y�

c)  The 

criteri� �f rec�giti� f�r ��de�s S� A L(x0
c�y0

(�))� (x1
c�y1

(�))�…� (x�
c)y�

(�))M� 

'A0�1�2�3…( is give as( 

min
0

)( →−∑
=

M

i

j

i

c

i yy                                                            
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�ii�a� distace criteri� he�ps us t� fix a cadidate f�r u!�w writer as a 

pers� fr�� the ��de� S'   

4. C��c�usi��s 

The �eth�d �f Pr�babi�istic 9�des C��biati� (P9C) eab�es iterp��ati� 

ad ��de�ig �f tw��di�esi�a� curves "34$ usig �des c��biati�s ad 
differet c�efficiets γ( p��y��ia�� sius�ida�� c�sius�ida�� taget� c�taget� 

��garith�ic� exp�etia�� arc si� arc c�s� arc ta� arc c�t �r p�wer fucti�� a�s� 
iverse fucti�s  Fucti� f�r γ ca�cu�ati�s is ch�se idividua��y at each curve 

��de�ig ad it is treated as pr�babi�ity distributi� fucti�( γ depeds � iitia� 

require�ets ad curve specificati�s  P9C �eth�d �eads t� curve iterp��ati� as 

hadwritig �r sigature idetificati� via discrete set �f fixed !�ts  P9C �a!es 

p�ssib�e the c��biati� �f tw� i�p�rtat pr�b�e�s( iterp��ati� ad ��de�ig i 

a �atter �f writer idetificati�  �ai features �f P9C �eth�d are( 

a) the s�a��er distace betwee !�ts the better8 

b) ca�cu�ati�s f�r c��rdiates c��se t� �er� ad ear by extre�u� require 

��re atteti� because �f i�p�rtace �f these p�its8 

c) P9C iterp��ati� deve��ps a �iear iterp��ati� it� �ther fucti�s as 

pr�babi�ity distributi� fucti�s8 

d) P9C is a geera�i�ati� �f �HR �eth�d via differet �des c��biati�s8 

e) iterp��ati� �f + p�its is c�ected with the c��putati�a� c�st �f ra! 

,(+) as i �HR �eth�d8 

f) �des c��biati� ad c�efficiet γ are crucia� i the pr�cess �f curve 

pr�babi�istic para�eteri�ati� ad iterp��ati�( they are c��puted 

idividua��y f�r a sig�e curve  

Future w�r!s are g�ig t�( app�icati� �f P9C �eth�d i sigature ad hadwritig 
rec�giti�� ch�ice ad features �f �des c��biati�s ad c�efficiet γ� 

i�p�e�etati� �f P9C i c��puter visi� ad artificia� ite��igece( shape 

ge��etry� c�t�ur ��de��ig� �b�ect rec�giti� ad curve para�eteri�ati�  
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Abstract 

Pr�p�sed �eth�d� ca��ed Pr�babi�istic 9�des C��biati� (P9C)� is the �eth�d �f 

2D curve ��de�ig ad hadwritig idetificati� by usig the set �f !ey p�its  

9�des are treated as characteristic p�its �f sigature �r hadwritig f�r ��de�ig 

ad writer rec�giti�  Idetificati� �f hadwritte �etters �r sy�b��s eed 

��de�ig ad the ��de� �f each idividua� sy�b�� �r character is bui�t by a ch�ice 

�f pr�babi�ity distributi� fucti� ad �des c��biati�  P9C ��de�ig via 
�des c��biati� ad para�eter γ as pr�babi�ity distributi� fucti� eab�es 

curve para�eteri�ati� ad iterp��ati� f�r each specific �etter �r sy�b��  Tw��

di�esi�a� curve is ��de�ed ad iterp��ated via �des c��biati� ad differet 

fucti�s as c�tiu�us pr�babi�ity distributi� fucti�s( p��y��ia�� sie� c�sie� 

taget� c�taget� ��garith�� exp�et� arc si� arc c�s� arc ta� arc c�t �r p�wer 

fucti�  

Stres0c0e�ie 

Zaproponowana autorska metoda Probabilistycznej Kombinacji Węzłów- 

Probabilistic Nodes Combination (PNC) jest sposobem modelowania krzywej 2D 

oraz identyfikacji i rozpoznania pisma odręcznego na podstawie punktów 

kluczowych (węzłów). Węzły traktowane są jako punkty charakterystyczne podpisu 

odręcznego lub pisma przed modelowaniem i rozpoznaniem. Dwuwymiarowe dane 

są interpolowane z wykorzystaniem różnych funkcji rozkładu prawdopodobieństwa: 

potęgowych, wielomianowych, wykładniczych, logarytmicznych, trygono-

metrycznych, cyklometrycznych. W pracy pokazano propozycję algorytmu 

modelowania i rozpoznania pisma odręcznego. 
 

 

 

 


