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 !""# $%&# '!(#)* +),!"*$'!- "+./!0%+-+%*1 

-23456  67895:65;29, -<7=2>26 !?67@A5B 

 !"!#$%:  !""#!$%&'!($") *!+!,! %!"-.*/!'!/&) .0%!*.' " .01,(/&(#. 2-%(+(3)4$") .05&( 

1"3.'&) "15("$'.'!/&) 6.%%(6$/78 !39.%&$#.', & -.6!*7'!($"), ,$. &8 -."$%.(/&( "'.+&$") 6 

%(:(/&4 "&"$(# 3&/(;/78 #!$%&,/78 /(%!'(/"$'. 

&'()!*+! ,'-*$: <!+!,! %!"-.*/!'!/&) .0%!*.' " .01,(/&(#, 6.%%(6$/7( #.+(3& !39.%&$#.' 

%!"-.*/!'!/&), 1"3.'&) 6.%%(6$/."$& #.+(3(; %!"-.*/!'!/&). 

&'()!*+! ,'-*$ ACM-.'$,,/"/.$0//: Categories: I. Computing Methodologies; I.5 PATTERN 

RECOGNITION; I.5.1 Models; Subject descriptor: Models Deterministic 

-BC=C92C 

 !"#$%& '!((&'$")* +,-!(%$.!/ / $&!(%% (+01!2"+/+"%% !3(+2!/ 3),! //&4&"! / '!"5& 80-)* -!4!/ / 

(+3!$& [67(+/,&/, 1978]. 8&27,9$+$) %* %00,&4!/+"%: 1!4/&,%, / "&'!$!(!. 0.)0,&, ;&($7 / /!1(!0+* 

1!0$(!&"%# !1$%.+,9")* +,-!(%$.!/ 4,# (&<&"%# 2+4+; (+01!2"+/+"%# 0 !37;&"%&.. =+'$%;&0'% 3),! 

1!'+2+"!, ;$! !1$%.+,9"!0$9 ('!((&'$"!0$9) +,-!(%$.!/ "+ ,>3!: '!"&;"!: /)3!('& "!0%$ ,!'+,9"): 

*+(+'$&( % 4!0$%?%.+ / +,-&3(+%;&0'%* (+0<%(&"%#* <%(!'!-! ',+00+ @/(%0$%;&0'%* +,-!(%$.!/. 

A/#29 ,!'+,9")* % -,!3+,9")* *+(+'$&(%0$%' 2+4+;% (+01!2"+/+"%# "+ #2)'& $&!(%% '+$&-!(%: 

%00,&4!/+,+09 / [874+'!/, 1989]. B"+,!-%;")& 2+/%0%.!0$%, "! 7?& "+ #2)'& $&!(%% ."!?&0$/, 

70$+"!/,&") / [Krasnoproshin, 2006]. C),! 1!'+2+"!, ;$! @$+ 0/#29 "& .!?&$ 3)$9 '!"0$(7'$%/"! 

(&+,%2!/+""!:, $+' '+'  1(% ,>3)* 70,!/%#* 1(%(!4+ 2+4+;% (+01!2"+/+"%# !0$+&$0# %"47'$%/"!:. 

D$! ?& '+0+&$0# 1(!3,&. 1!0$(!&"%# '!((&'$")* +,-!(%$.!/, $! 24&09 1!-1(&?"&.7 !0$+>$0# "&'!$!()& 

/!1(!0). E ;+0$"!0$%, 0 1(+'$%;&0'%* 1!2%5%: /+?"! 2"+$9 '+'!/) -(+"%5) 0,!?"!0$% 1!0$(!&"%# $+'%* 

+,-!(%$.!/. E 4+""!: (+3!$& 1!'+2)/+&$0#, ;$! / !3F&. 0,7;+& 2+4+;+ 1!0$(!&"%# '!((&'$")* 

+,-!(%$.!/ 0/!4%$0# ' (&<&"%> 0%0$&. ,%"&:")* .+$(%;")* "&(+/&"0$/. G, 0,&4!/+$&,9"!, "%?"## 

-(+"%5+ 0,!?"!0$% (+/"+ )( 3nO  ). 

/584795B37 07=7D2. !895B9EC /59F42F 2 !:6C=C<C92F 

8+00.!$(%. 2+4+;7 (+01!2"+/+"%# !3(+2!/ 0 !37;&"%&. [67(+/,&/, 1978].  70$9 / "&'!$!(!. 

1(!0$(+"0$/& 2+4+"! 1(!%2/!,9"!& ."!?&0$/! 4!170$%.)* !3H&'$!/ {S}.  (&41!,!?%., ;$! {S} 

1!'()/+&$0# '!"&;"). ;%0,!. 1!4."!?&0$/ (' , + 0 0 ! / ) lKK ,...,1  ($.&.  
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0.)0,& 0,&47>F&-! !1(&4&,&"%#. B,-!(%$. }{AA(  "+2)/+&$0# ' ! ( ( & ' $ " ) .  "+ Z, &0,% 

)
~

()( qSIZA ! . N!4&,9 {A}, '!$!(+# 0!4&(?%$ $+'!: +,-!(%$., $+'?& "+2)/+&$0# ' ! ( ( & ' $ " ! : . 

 !"#$"!, ;$! / @$!. 1!4*!4& !0"!/"!: 1(!3,&.!: #/,#&$0# !1(&4&,&"%& 70,!/%: "+ 2+4+;7 Z % .!4&,9 

+,-!(%$.!/ {A}, 1(% '!$!()* 1!0,&4"## '!((&'$"+ "+ Z.  (&?4&, ;&. 1&(&:$% ' && (&<&"%>, 7$!;"%. 

."!?&0$/+ (+00.+$(%/+&.)* / 4+,9"&:<&. +,-!(%$.!/ % 2+4+;. 
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3"  - 1(!0$(+"0$/+ .+$(%5 (+2.&("!0$% lq+  "+4 1!,&. /&F&0$/&"")* ;%0&,   % 

."!?&0$/!. }2,1,0{3 !"  0!!$/&$0$/&""!. E [67(+/,&/, 1978] 1!'+2+"!, ;$! ,>3!: +,-!(%$. }{AA(  /%4+ 

(1) 1(&40$+/%. "+ Z / /%4& 071&(1!2%5%% 
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% "+2!/&. &-! ! 3 , + 0 $ 9 >  ' ! ( ( & ' $ " ! 0 $ %  ( & < + > F & - !  1(+/%,+ Cc (  "+ 2+4+;& Z. 

A 7;&$!. 1(!/&4&"")* 1!0$(!&"%: 1!,7;+&., ;$! .!4&,9 MA  '!((&'$"+ "+ qlZZ 2(  / $!. % $!,9'! $!. 

0,7;+&, &0,% 

! #$)(ZR(Z) cM . (2) 

J&$(74"! 1!'+2+$9, ;$! 4+""!& 70,!/%& 1!2/!,#&$ I+'$%;&0'% %0',>;%$9 %2 (+00.!$(&"%# (&<+>F&& 

1(+/%,! Cc ( . P&:0$/%$&,9"!, %2 "&-! 0 "&!3*!4%.!0$9> 0,&47&$ 

#$)(ZRc . 

J! 1!0,&4"&& 01(+/&4,%/! "+ /0&. ."!?&0$/& 
qlZ 2  / $!. % $!,9'! $!. 0,7;+&, &0,% 4,# (&<+>F&-! 
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))()1((]1,0[)2,1()( 21 ZRRRkZRrR cc
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ijk !-.!# ! # /// . 

E"7$#- #".?2%, +/$#? 1R    2R  - +,% 3-%.?24" !(#, D4  3 )(ZRc . F= #4-(1 %+,"0"."2 1 !2%:"$#- 
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21
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21
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G<H"0 211 +%$."02 " 2",(-"2$#-(, +%./=("! 

))()1((]1,0[ 21 ZRRR c!-.!# /// . 

C $ ./ -4<%,( !(#, D 1R    2R ,  3 0(22%8% -5.)="2 1 $."0/"# -4+/5.%$#? %<.($#  5%,,"5#2%$#  )(ZRc . 

6% I#%, - $-%) %=","0?, %32(=("#, =#% )(ZRc  1-.1"#$1 ,"'"2 "! 2"5%#%,%7 $ $#"!4 2",(-"2$#-. 
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+%0!2%:"$#-% - +,%$#,(2$#-" ql
 . 

C4<","! 2"5%#%,/) !(#, D/ )(ZRR c! . J3 %+,"0"."2 7 !2%:"$#-( ),( 10 ccC    %<.($#  5%,,"5#2%$# , 

 !""! 

),(),(),( 111 cEHRcREMji ijij
.!2*!# , ),(),(),( 000 cEHRcREMji ijij

-!2+!# . 

6% I#% %32(=("#, =#% 0HR! . G#5/0(, $ /="#%! +,% 3-%.?2%$#  -4<%,( !(#, D4 R  $."0/"# 
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> " ! ! ( . B/$#? M  - +,% 3-%.?2(1 !%0".? ,($+%32()* ; %+",(#%,%-   c - ,"'()*"" +,(- .%  3 

),( 10 ccC . 9%0".? M  /0%-."#-%,1"# /$.%- ) (2) 2( qlZZ 2!  - #%!   #%.?5% #%! $./=(", "$.  $/*"$#-/"# 

#(5%7 %+",(#%, M!B , =#% !(#, D( )(ZB  1-.1"#$1 ,"'"2 "! $ $#"!4 (4). 
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+,(-/) =($#?. 
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@ " % , " ! (  1. B/$#? M  - +,% 3-%.?2(1 !%0".? ,($+%32()* ; %+",(#%,%-   c - ,"'()*"" +,(- .%  3 

),( 10 ccC  $ +%,%8(!  100 cc )) . @%80( !%0".? M  /0%-."#-%,1"# /$.%- ) (2) 2( qlZZ 2!  - #%!   #%.?5% 
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5%2$#(2#4) %+,"0".1"# -$" !2%:"$#-% R6 . K#% +%3-%.1"# $/*"$#-"22% /+,%$# #? +,%-",5/ /$.%- 1 (5). 

L . " 0 $ # -  " . C /$.%- 1; #"%,"!4 1 !%0".? M  /0%-."#-%,1"# (2) 2( qlZZ 2!  - #%!   #%.?5% #%! 

$./=(", "$.  

)0)(,(0 *!#!" ZBRRRB ,M . 

@"%,"!( 1   $."0$#- "  3 2"" $+,(-"0. -4 0.1 ,"'()* ; +,(- . ),( 10 ccCc!  $ +%,%8(!  100 cc )) . C 

#% :" -,"!1,  $+%.?3/1 %#0". !%$#? -4+/5.%8% !2%:"$#-( )(ZRc  - +,%$#,(2$#-" ql
 , !%:2% +%./= #? 
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. , ( 8 +",+.%$5%$#? ),( 0cEH ij  +,  0),( Mji !  %#0".1"# 

+%./+,%$#,(2$#-( ),( 0cEH ij
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. . 6% I#% %32(=("#, =#% +%0!2%:"$#-% !(#, D 0)( HZRc     
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),( 10 ccC . @%80( 0.1 M   !""# !"$#% (2) 2( qlZZ 2!  - #%!   #%.?5% #%! $./=(", "$.  $/*"$#-/"# %+",(#%, 

M!B  #(5%7, =#% !(#, D( ||||)( ijbZB   /0%-."#-%,1"# %02%!/  3 $."0/)* ; /$.%- 7: 
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C ,(<%#" +%./="24 %<* " /$.%- 1 5%,,"5#2%$#  !%0"."7 (.8%, #!%- ,($+%32(-(2 1 MA  2( !2%:"$#-" 

3(0(= qlZ 2 . 6"#,/02% - 0"#?, =#% I#  /$.%- 1 +%3-%.1)# $-"$#  +,%<."!/ +%$#,%"2 1 5%,,"5#2%8% 

(.8%, #!( - MA  5 ,"'"2 ) $ $#"! 2",(-"2$#- - !(#, =2%! +,%$#,(2$#-" ql
 . &"'"2 " #(5 ; $ $#"! 

0(:" - $./=(" . 2"72%7 !%0".  M  1-.1"#$1 2"#, - (.?24!. M #(5 5(5 I-, $# ="$5 " !%0".  - 

%$2%-2%! 2". 2"724", #% +%$#,%"2 1 5%,,"5#2%8% (.8%, #!( $#(2%- #$1 +,(5# ="$5  2",(3,"' !%7 

3(0(="7. B%I#%!/ -%32 5("# +,%<."!( +%2 :"2 1 #,"<%-(2 7 5 I-, $# 5" M . @(5(1   2"5%#%,4" 0,/8 " 

+,%<."!4 ,"'()#$1 - !%0".1;, %$2%-(224; 2( +, 2D +" 5%,,"5# ,%-5  [Zhuravlev, 2010]. 



I T H E A 

 

161

=#!'#(4,7>#* 

[N/,(-."-, 1978] N/,(-."- O. J. G< (.8"<,( ="$5%! +%0;%0" 5 ,"'"2 ) 3(0(= ,($+%32(-(2 1  .  5.($$ A 5(D   

// B,%<."!4 5 <",2"# 5 . — 1978. — @. 33. — L. 5–68. 

[&/0(5%-, 1989] &/0(5%- P.C. G< (.8"<,( ="$5%7 #"%,   /2 -",$(.?24;   .%5(.?24; %8,(2 ="2 7 0.1 3(0(= 

5.($$ A 5(D   // &($+%32(-(2 ", 5.($$ A 5(D 1, +,%82%3. 9.: 6(/5(, 1989 

[Krasnoproshin, 2006] V.V.Krasnoproshin V.A.Obraztsov Problem of Solvalibility and Choice of Algorithms for Decision 

Making by Precedence // Pattern Recognition and Image Analysis. 2006. Vol. 16. no 2.- p.p.155-169. 

[Zhuravlev, 2010] Yu. I. Zhuravlev, S. V. Ablameiko, A. S. Biryukov, A. A. Dokukin, V. V. Krasnoproshin, V. V. Obraztsov, M. 

Yu. Romanov, and V. V. Ryazanov Algorithms for Algebraic and Logical Correction and Their Applications // Pattern 

Recognition and Image Analysis. 2010. Vol. 20. no 2.- p.p.105-117. 

?/>(,57@#* (! 7).(,7A 

 !"#$% &%'()$*%$+!) – $%& '()*#+ ,%- './+ 01 234, 5607, 8 "/.(!!,#+ 9/!('%.!:& ;;<+ 

(;#& .!#: :, =.-: > $%&#!#?/!:#, 4, 0#;!,, 220050, 8 "%.(!@; e-mail: krasnoproshin@bsu.by 

 ,'-!.!% /0%'12$3 – '/A ;: ,%- '.< 01 234, 5607, 8 "/.(!!,#+ 9/!('%.!:& ;;<+ (;#& .!#: :, 

=.-: > $%&#!#?/!:#, 4, 0#;!,, 220050, 8 "%.(!@; e-mail: obraztsov@bsu.by 



Information Models of Knowledge 

 

162 

0BC D EFDBGBH?I J6?:H3+ E H3  KH EB K E0BKCHFL EB+C 6 E 

0 0BHCHFL M3: EFL 63KJ6BDBGBH?N ? 0 0BHC E :B6H?+B 

3.H. O$,/(1P! 

4))$#'2!5: 6. '"%9% :!B ;/&<+ ? :/' =/"(C ;#B & ,:/./& =.#$;%,/& ;% /!;/&  #;&%.#%;:;<D 

?/? ;:/& ;%$<&% ?<D & ,:/.%?# ?/? ;:;<D -%$/&<D .%!=. ' " ;#+ '"B . E ;#B $%'%C# 

.%!=/$;%&%;#B '&(? .;<D =/"(:/;/&<D $/F.%G ;#+. 6.#&/'B:!B '%;;<  C#!" ;;<D H,!= .#? ;:/& =/ 

,"%!!#-#,%A## '&(? .;<D $/F.%G ;#+, #? )*#D .%$;<+ .%$? . # ? ;B)*#+!B (9/" =/&/./:% 

/:;/!#: "@;/ -./;:%"@;/+ /!#. 7!!" '( :!B (!:/+C#&/!:@ =. '"%9% ?/9/ ? :/'% , E(?(. 

&,678398 (,$3': .%!=/$;%&%;#  /F.%$/&, /F.%F/:,% $/F.%G ;#+, : /.#B ?/? ;:;<D #;&%.#%;:/&, 

=/"#;/?< I .;#,  

ACM Classification Keywords: I.4 Image Processing and Computer Vision, I.4.7 Feature Measurement, 

Moments, Invariants. 

I. E)$1$/#$ 

@"%, 1  ! "#$#%& '#()*')#$!( +,- +(. "*#%& '/!0*)1"#'2 (!/#'3,) 4 (%&!+!  *)0!$% 5.6. 7.  [Hu, 

1962], ( 3!$!*!2 8*"+,!1"# 48!4!0 (%9'4,"#'- ("3$!*!( 8*'/#)3!( +,- 8!,.$!#!(%& '/!0*)1"#'2, #" 

 "#-:;'&4- 8*' 8*!'/("+"#'' )<<'##%& 8*"!0*)/!()#'2 #)+ '/!0*)1"#'" : '/ "#"#'' *)/ "*), 

8!(!*!$" ' 4+('=". >%,) +!3)/)#) $"!*" ) .#'3),?#!4$', =)*)#$'*.:;)- (/)' !!+#!/#)9#!" 

4!!$#!@"#'"  "1+. '4&!+#% ' '/!0*)1"#'- ' ' ="#"*'*." % ' ("3$!*) ' 8*'/#)3!(, 

“="! "$*'9"43' ' '#()*')#$#% '  ! "#$) '” (“geometric moments invariants”). A#' 4 .48"&!  

8*' "#-,'4? +,- *)48!/#)()#'- 8"9)$#!=! $"34$), 3,)44'<'3)B'' 4',.C$!( 3!*)0,"2 ' 4) !,"$!(. 

D!/1", 5. E'= [Teague, 1980] 8*"+,!1', 48!4!0 (%9'4,"#'- '#()*')#$#%& 3 )<'##%  8*"!0*)/!()#'-  

 ! "#$!( 8.$"  *)/,!1"#'- <.#3B'' '#$"#4'(#!4$' '/!0*)1"#'- 8! !*$!=!#),?#%  8!,'#! )  F"*#'3". 

>%,! +!3)/)#!, 9$!  ! "#$% F"*#'3" 4(!+-$4- 3 ="! "$*'9"43'   ! "#$) , $)31" 0%,) (%("+"#) 

<!* .,), 8! 3!$!*!2  ! "#$% F"*#'3"  !=.$ 0%$? 8!,.9"#% '/ ="! "$*'9"43'&  ! "#$!(, ' #)!0!*!$. 

D*!+!,1"#'"  0%,! !8*!0!()#'" +*.='&  #!1"4$( 8!,'#! !( ( 3)9"4$(" 0)/'4#%& <.#3B'2. G. 7. E"& ' 

H. E. G'#  8*"+,!1',' ( 3)9"4$(" 0)/'4#%& <.#3B'2 '48!,?/!()$? !*$!=!#),?#%" 8!,'#! % 84"(+!-

F"*#'3" ' 8!,'#! % I"1)#+*) [Teh & Chin, 1988], J. K"#= ' I. K"# ((",' !*$!=!#),?#%"  ! "#$% 

L.*?"-5",,'#) [Sheng & Shen, 1994], H. 5.3.#+)# ' +*. 8*"+,!1','  ! "#$% #) !4#!(" 8!,'#! !( 

G"0%@"() [Munkundan et. al., 2001], D.E. M8 ' +*. 8*"+,!1',' '48!,?/!()$?  ! "#$% #) !4#!(" 

8!,'#! !( 6*)(9.3) [Yap et. al, 2003], 7.6. N. ' +*. ((",' ( !0*);"#'"  ! "#$% H)3) [Zhu et. al., 2007]. 

O #)@"2 *)0!$"  % 8*"+,)=)"  #!(%2 48!4!0 (%9'4,"#'- ("3$!*!( 8*'/#)3!( #) !4#!(" $"!*'' 

'#()*')#$#%&  ! "#$!(, #)/%()" %2  ! "#$#% ' <)/!(% ' *)48*"+","#'- ', 3!$!*%2 8!+&!+'$ +,- 

(4"& F"*#'3"-8!+!0#%&  ! "#$!(. >.+.9' +!0)(,"##% ' 3 (%9'4,"##%  !0%9#%  48!4!0!   ! "#$) , 

 ! "#$#%" <)/!(%" *)48*"+","#'- 48!4!0#% .,.9@)$? 3)9"4$(! *)48!/#)()#'- !0P"3$!( +(. "*#%& 

'/!0*)1"#'2 8*' #"0!,?@!  4!04$("##!  *)/ "*", ) $)31" #"/#)9'$",?#%& $*"0!()#'-& 3 

+!8!,#'$",?#%  (%9'4,'$",?#%  *"4.*4) .  

II.  !"#$%#!&!'( )*)(!&' +($!%,( 

Q"4 !$*- #) 4(!: +!,=.: '4$!*':,  ! "#$% F"*#'3" !4$):$4- !9"#? 8!8.,-*#% '. Q) !4#!("  ! "#$!( 

F"*#'3" 4!/+):$4- 8*)3$'9"43'" 8*',!1"#'- 8! *)48!/#)()#': !0*)/!(, ) '& 4(!24$() 8*!+!,1):$ 

)3$'(#! '44,"+!()$?4- [Zhenjiang, 2000], [Rodtook & Makhanov, 2005], [Rouze  et al., 2006], [Kim & Kim, 

2008]. O 4(-/' 4 C$' ,  % '48!,?/."  ' "##!  ! "#$% F"*#'3" +,- !8'4)#'- 8*"+,)=)" !=! 48!4!0) 

(%9'4,"#'- +!8!,#'$",?#!=! ("3$!*) 8*'/#)3!(,  ! "#$#%& <)/!(%& *)48*"+","#'2. 


