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2(')#$10.*#E; '#'.$? 501+7+) '@@(+%"$5'-$$  

7'##E< 7.3 @(0+F('?+)'#$3 -)01+)+; $#:+(5'-$$ ) 

$?7'10.*"%$< "$"105'< 

G. 2. H/(*0)', I. H. J+5'#$; 
 !"#$%&'$() *!+(%*!,#*-) .*(&/"'(0/0 "!1(%2,/$0"%*($(, 3$"!(*! 

It was considered the process of the profile building as well as examined the main 

approach for constructing LUT-tables for a direct and reverse transformation device-

dependent and device-independent color spaces. It was also proposed the composite 

method of the profile LUT creating for achievement colorimetric accuracy 

reproduction and correspondences to standard ISO. 

1.  !"#$ %#&$'('))#*# %#%+#,)-, %-%+'( ./$0&1')-, 2&'+#( & 

-"30+'14%5-6 %-%+'(06 - 2'1- $0!#+7 

 "0 @(+-0""E /@(').0#$3 -)01+5 ) +1%(E1E< $?7'10.*"%$< "$"105'< 5+,/1 

FE1* ('?70.0#E #' 601E(0 +"#+)#E< K1'@': +@$"'#$0 -)01' – +@(070.0#$0 

?#'60#$; -)01' ) %++(7$#'1'< '@@'('1#+-?')$"$5E< -)01+)E< @(+"1('#"1) RGB 

$.$ CMYK, .$F+ @+./60#$0 (0?/.*1'1+) $?50(0#$3 ) '@@'('1#+-#0?')$"$5+5 

@(+"1('#"1)0 Lab; #+(5'.$?'-$3 -)01' – @($)070#$0 )"0< K.050#1+) % 07$#+5/ 

-)01+)+5/ @(+"1('#"1)/; @(0+F('?+)'#$0 7.3 )E)+7' – @+./60#$0 (37' 

6$".+)E< ?#'60#$; 7.3 )+"@(+$?)070#$3 1(0F/05+,+ -)01' #' /"1(+;"1)0 

)E)+7'; -)01+@(+F' – @(+)0(%' @(')$.*#+"1$ )+"@(+$?)070#$3 -)01' @($ 

+%+#6'10.*#+5 )E)+70 [1-3]. 

I($ $"@+.*?+)'#$$ "$"105E /@(').0#$3 -)01' ) /".+)$3< ('"@(070.0##E< 

"$"105 «%+5@*810( – /"1(+;"1)+ $#10(@(01'-$$ -)01+)+; $#:+(5'-$$» 

)+?#$%'01 5#+L0"1)+ @(+F.05, ")3?'##E< " "+,.'"+)'#$05 -)01+)E< +<)'1+) 

/"1(+;"1), +7$#'%+)+; $#10(@(01'-$0; -)01' ('?.$6#E5$ /"1(+;"1)'5$ ))+7', 

+1+F('L0#$3 $ )E)+7'. I($ K1+5 @(+:$.$ /"1(+;"1) 3).381"3 +"#+)#E5$ 

K.050#1'5$ "$"105E, 1'% %'% )"0 @(0+F('?+)'#$3 -)01' ) %+5@*810(0 

@(+$"<+731 @+"(07"1)+5 @(+:$.0;. 40L7/#'(+7#E5 %+#"+(-$/5+5 @+ -)01/ 

FE. @($#31 "1'#7'(1 "1(/%1/(E @(+:$.3. M"#+)#E5$ K.050#1'5$ @(+:$.3 

3).381"3 1(0<50(#E0 1'F.$-E "++1)01"1)$; (LUT), $"@+.*?/05E0 ) @(+-07/(0 

$#10(@+.3-$$ 5+7/.3 "$"105E /@(').0#$3 -)01+5 7.3 +F('F+1%$ 5'""$)+) 

7'##E< $?+F('L0#$;. M1 1+6#+"1$ @+"1(+0#$3 1'F.$-E "++1)01"1)$3 (LUT) 

?')$"$1 %'60"1)+ ('F+1E @(+:$.3 $ "++1)01"1)0##+ %+((0%1#+"1* ('F+1E 

"$"105E /@(').0#$3 -)01+5 [3]. 

N"".07+)'#$3 @+%'?'.$, 61+ @($50#0#$0 "1'#7'(1#+,+ @(+,('55#+,+ 

+F0"@060#$3  7.3 @+"1(+0#$3 @(+:$.0; (ProfileMaker, Monaco Profiler) #0 

+F0"@06$)'01 #0+F<+7$5/8 1+6#+"1* -)01+)+"@(+$?)070#$3 [1, 3]. I($ "+?7'#$$ 

5'105'1$60"%+; 5+70.$ 1('#":+(5'-$$ -)01+)+; $#:+(5'-$$, " -0.*8 

/)0.$60#$3 1+6#+"1$ +L$7'05E< (0?/.*1'1+) #0+F<+7$5+ ('""5+1(01* 

('?.$6#E0 501+7E '@@(+%"$5'-$$ $ $#10(@+.3-$$ 7'##E< 7.3 @+"1(+0#$3 

LUT-1'F.$- @(+:$.0;. 
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O'%$5 +F('?+5, -0.*8 ('F+1E 3).301"3 '#'.$? $ ('?('F+1%' 501+7+) 

:+(5$(+)'#$3 5#+,+50(#E< 1'F.$-  "++1)01"1)$3 (LUT) @(+:$.3 7.3 @(35+,+ 

+1+F('L0#$3 -)01+)+,+ +<)'1' /"1(+;"1)' #' '@@'('1#+-#0?')$"$5+0 -)01+)+0 

@(+"1('#"1)+ (AtoB) $ +F('1#+,+ +1+F('L0#$3 '@@'('1#+-#0?')$"$5+,+ 

-)01+)+,+ @(+"1('#"1)' #' -)01+)+; +<)'1 /"1(+;"1)' (BtoA) #' +"#+)0 

1'F.$6#+-?'7'##E< :/#%-$+#'.*#E< ?')$"$5+"10;.  

 

2. 8#%+0)#&50 "0309- -%%1'3#&0)-, 

  7'##+5 $"".07+)'#$$ ) %'60"1)0 )E)+7#+,+ /"1(+;"1)' 7.3 @+"1(+0#$3 

LUT-1'F.$- @(+:$.3 )EF('# @(+:0""$+#'.*#E; @($#10( 7.3 @06'1$ -$:(+)+; 

-)01+@(+FE Epson Stylus Pro 4880. N"<+7#E5$ 7'##E5$ 7.3 "(')#$10.*#+,+ 

'#'.$?' 501+7+) ?'@+.#0#$3 5#+,+50(#E< 1'F.$- "++1)01"1)$3 LUT 3).381"3 

?#'60#$3 1728 @+.0; +1@06'1%' 10"1+)+; P%'.E, @(07"1').38Q$0 "+F+; 

(')#+50(#/8 )EF+(%/ $? -)01+)+,+ @(+"1('#"1)' RGB (/?.+)E0 1+6%$), 7.3 

%+1+(E< @($ @+5+Q$ "@0%1(+501($60"%$< @(+50(+) $ +F('F+1%$ 7'##E< 

/"1'#+).0#' ")3?* 50L7/ '@@'('1#+-?')$"$5E5$ %++(7$#'1'5$ $ '@@'('1#+-

#0?')$"$5E5$ -)01+)E5$ %++(7$#'1'5$ Lab (($". 1).  

 

 
4('. 1. 4!'5%,%6/*(/ 7*!8/*() $%%"1(*!0 5%,/) 0/'0%&%) 9$!,- & +&/0%&%: 

5"%'0"!*'0&/ RGB  ( Lab '%%0&/0'0&/**%. 

 

B.3 @+"1(+0#$3 @(+:$.3 7'##+,+ -)01+@(+F#+,+ /"1(+;"1)' #0+F<+7$5+ 

/"1'#+)$1* ")3?* 50L7/ '@@'('1#+-?')$"$5E5 -)01+)E5 @(+"1('#"1)+5 RGB $ 

'@@'('1#+-#0?')$"$5E5 @(+"1('#"1)+5 Lab 7.3 )"0< %'(%'"#E< 1+60% 

5#+,+50(#+; 1'F.$-E "++1)01"1)$3. 

R'7'6' +@(070.0#$3 ?')$"$5+"1$ 50L7/ "$,#'.'5$ RGB $ ?#'60#$35$ CIE 

Lab @($ :+(5$(+)'#$$ ICC RGB-output @(+:$.3 5+L01 FE1* ":+(5/.$(+)'#' 

".07/8Q$5 +F('?+5: @/"1* +@(070.0# #'F+( N 1(0<50(#E< ?')$"$5E< +1 

/"1(+;"1)' -)01+)E< +F('?-+) {Ri, Gi, Bi}   RGB, i = 1,…, N, @+./60##E< ) 

@(+-0""0 <'('%10($?'-$$ /"1(+;"1)', $ "++1)01"1)/8Q$; #'F+( 1(0<50(#E< 

#0?')$"$5E< +1 /"1(+;"1)' +F('?-+) {Li, ai, bi}   Lab, i=1, ..., N. G0+F<+7$5+ 

#';1$ )$7 '#'.$1$60"%+; ?')$"$5+"1$, +@$"E)'8Q0; @(35+0 @(0+F('?+)'#$0 

RGB – Lab $ +F('1#+0 @(0+F('?+)'#$0 Lab – RGB: 
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B.3 +-0#$)'#$3 1+6#+"1$ @(0+F('?+)'#$3 FE.' $"@+.*?+)'#' 10"1+)'3 

@+".07+)'10.*#+"1*, "+"1+3Q'3 $? 1728 @+.0;, -)01+)E0 %++(7$#'1E %+1+(E< 

('"@+.+L0#E 50L7/ /?.+)E5$ 1+6%'5$, ' 1'%L0 61 @+.3, @(07"1').38Q0,+ 

)EF+(%/ ".07/8Q$< @'531#E< -)01+): 10.0"#+,+, ('"1$10.*#+; ?0.0#$, #0F'. 

 

3. :#(/1'5%)7; 5$-+'$-; +#9)#%+- 0//$#5%-(02-- <5%/'$-(')+014)76 

30))76 0)01-+-9'%5#; "0&-%-(#%+4= /$- >#$(-$#&0)-- ()#*#('$)76 

+0!1-2 %##+&'+%+&-,  

 B.3 +-0#$)'#$3 1+6#+"1$ @(0+F('?+)'#$3 @($ $"@+.*?+)'#$$ ('?.$6#E< 

501+7+) '@@(+%"$5'-$$ 7'##E< FE. ))070# %+5@.0%"#E; %($10($;, %+1+(E; 

/6$1E)'01: 

- "(07#00 +1%.+#0#$0 ;E 50L7/ $?50(0##E5$ $ ('""6$1'##E5$ -)01'5$ ) 

1(0<50(#+5 (')#+%+#1('"1#+5 @(+"1('#"1)0 Lab %'% 50(/ -)01+)+,+ +1.$6$3 @+ 

)"05/ @(+"1('#"1)/; 

- 5'%"$5'.*#+0 +1%.+#0#$0 <m!= @+ )EF+(%0; 

- "(07#00 +1%.+#0#$0 ;E" ) 10< +F.'"13< @(+"1('#"1)', ,70 1(0F/01"3 1+6#'3 

-)01+@0(07'6' (+F.'"1$ @'531#E< -)01+): 10.0"#E0 -)01', ('"1$10.*#+; ?0.0#$ 

$ #0F'); 

- "(07#00 +1%.+#0#$0 ;E! )EF+(%$ '<(+5'1$60"%$< -)01+), @+"%+.*%/ 

60.+)060"%$; ,.'? #'$F+.00 6/)"1)$10.0# % -)01+)+5/ "7)$,/ ) +110#%'< "0(+,+; 

- "(07#00 +1%.+#0#$0 ;E% )EF+(%$ -)01+) #' ,('#$-0 -)01+)+,+ +<)'1'. 

 EF+(%' "+"1+$1 $? #'"EQ0##E< -)01+), 6'"1+ $"@+.*?/05E< @($ "+?7'#$$ 

:$(50##+; "$5)+.$%$, ' 1'%L0 +110#%+) 60(#+,+, +1)06'8Q$< ?' @(+('F+1%/ 

701'.0; ) ,./F+%$< 10#3<. 

N1+,+)+0 ?#'60#$0 %($10($3 ('""6$1E)'01"3 " /601+5 %+K::$-$0#1' 

?#'6$5+"1$ %'L7+,+ %+5@+#0#1' @+ :+(5/.0:  

oap EkEkEkEkEk=K ()*()*()*)*() 543max21 .      (2) 

C+K::$-$0#1E ?#'6$5+"1$ k1, k2, k3, k4, k5  /"1'#').$)'81"3 ,(/@@+; 

K%"@0(1+) $ ?')$"31 +1 -0.$ (0@(+7/%-$+##+,+ @(+-0""'. R#'60#$3 

%+K::$-$0#1+) 7.3 @06'1$ (0%.'5#+; @(+7/%-$$ (')#E 0.4, 0.05, 0.3, 0.1, 0.15 

"++1)01"1)0##+. 

40L7/#'(+7#E; %+5$101 @+ +")0Q0#$8 CIE (International Commission on 

Illumination) ?'7'01 +@(070.0#$0 -)01+)+; ('?#$-E 60(0? 501($%/ ) 

@(+"1('#"1)0 Lab. I+"%+.*%/ #0 "/Q0"1)/01 $70'.*#+,+ (')#+%+#1('"1#+,+ 

-)01+)+,+ @(+"1('#"1)' @+.#+"1*8 /"1('#38Q0,+ #0+7#+(+7#+"1$ )+"@($31$3 

-)01+)+,+ ('?.$6$3, 7.3 ('"601' -)01+)E< ('?.$6$; 12
00E(  (CIEDE2000) 50L7/ 

7)/53 +F('?-'5$ + ,2
1

***

%iiii baL ) @(+"1('#"1)0 Lab, %+5$101+5 CIE ('?('F+1'# 

"@0-$'.*#E; '.,+($15 [4], @+?)+.38Q$; 6$".0##+ )E('?$1* ('?.$6$0 50L7/ 

K1$5$ -)01'5$ ) 10(5$#'< %+.+($501($$:  
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,70 HCL 3(3(3( ,,  - ('?#$-' 50L7/ +F('?-'5$  @+ ")01.+10, -)01+)+5/ 1+#/ $ 

#'"EQ0##+"1$;  RT – @+)+(+1 -)01+)+,+ /,.' 1+#' 7.3 /"1('#0#$3 

#0+7#+(+7#+"10; )+"@($31$3 -)01+)+,+ ('?.$6$3 ) +F.'"1$ "$#$< -)01+); SL, SC 

SH – @+@(')+6#E0 %+K::$-$0#1E, ?')$"3Q$0 +1 @+.+L0#$3 1+60% ) -)01+)+5 

@(+"1('#"1)0 Lab. 

J'"601 -)01+)E< ('?.$6$; 50L7/ 10+(01$60"%$5$ $ K%"@0($50#1'.*#E5$ 

7'##E5$ (10"1+)E5$ +F('?-'5$) $"@+.*?+)'# 7.3 +-0#%$ K::0%1$)#+"1$ 

@($50#0#$3 $"".07/05E< 501+7+) '@@(+%"$5'-$$. >.,+($15 ('"601' 

%+5@.0%"#+,+ %($10($3 (0'.$?+)'# ) "(070 MATLAB. 

 

4. ?7!#$ ('+#30 /#%+$#')-, ()#*#('$)76 +0!1-2 %##+&'+%+&-, LUT 31, 

/$,(#*# /$'#!$0"#&0)-, (AtoB) 

B.3 @(35+,+ @(0+F('?+)'#$3 RGB – Lab (0P'01"3 ?'7'6' '@@(+%"$5'-$$ – #' 

+"#+)0 (')#+50(#+; "01%$ + ,1728

1%iiii BGR  " P',+5, (')#E5 23, {Ri, Gi, Bi}   RGB, 

#0+F<+7$5+ ":+(5$(+)'1* (')#+50(#/8 "01%/ LUT-1'F.$-E, "+70(L'Q/8 

35937 ?#'60#$; " F+.00 50.%$5 P',+5 – 7,97.  

B.3 1'F.$6#+-?'7'##E< :/#%-$+#'.*#E< ?')$"$5+"10; FE.+ @(+)070#+ 

"(')#0#$0 K::0%1$)#+"1$ @($50#0#$3 1'%$< 501+7+) '@@(+%"$5'-$$ %'% 

@+.$#+5$'.*#'3 '@@(+%"$5'-$3, '@@(+%"$5'-$3 @($ @+5+Q$ #0;(+##E< "010;, 

"@.';#-'@@(+%"$5'-$3, $#10(@+.3-$3 "@.';#'5$ () 1+5 6$".0 $ .$#0;#'3), ' 

1'%L0 $"".07+)'#+ @($50#0#$0 ",.'L$)'8Q$< "@.';#+). 

>%,(*%:(!,#*!? !55"%$'(:!+(?.   ('F+10 ('""5+1(0#' '@@(+%"$5'-$3 

7'##E< @+.$#+5'5$ @+ 501+7/ #'$50#*P$< %)'7('1+). I+.$#+5$'.*#'3 

(0,(0""$3 3).301"3 6'"1#E5 "./6'05 5#+L0"1)0##+;, ".07+)'10.*#+, 5+70.* 

(0,(0""$+##+,+ '#'.$?' ) +FQ05 "./6'0 $5001 ".07/8Q$; )$7 [5]: 

 

@AXy *)% ,             (4) 

,70 y – )0%1+(-"1+.F0- ('?50(' 14n  ?#'60#$; +7#+; $? )E<+7#E< @0(050##E< 

L, a, b; n – %+.$60"1)+ @+.0; )EF+(%$; A  – )0%1+( %+K::$-$0#1+) 5+70.$; X  – 

6$".+)'3 5'1($-', "1+.F-E %+1+(+; "++1)01"1)/81 ".','05E5 )EF('##+; 

5+70.$; @  – )0%1+( "./6';#E< )+?5/Q'8Q$< :'%1+(+). J'?50(#+"1* 5'1($-E 

X  (')#' n×p, ,70 p – %+.$60"1)+ %+K::$-$0#1+) 5+70.$, #'@($50(, 7.3 

%)'7('1$6#+; 5+70.$ %+.$60"1)+ ".','05E< R, G, B, RG, RB, GB, R2, G2, B2, 1 

(')#+ 10.  

SE.' (0P0#' ?'7'6' + )EF+(0 @+7<+73Q0; "10@0#$ @+.$#+5' "+,.'"#+ 

%($10($8 T$P0('. 210@0#* @+.$#+5' +@(070.3.'"* @/105 @+".07+)'10.*#+,+ 

)%.860#$3 ) 5+70.* 6.0#+) " )+?('"1'8Q$5$ "10@0#35$. I($ /(+)#0 

?#'6$5+"1$ (')#E5 0,05 7.3 @($F.$L0#$3 -0.0"++F('?#+ @+.*?+)'1*"3 

@+.$#+5+5 3-; "10@0#$. 4+70.*, @(07"1').38Q'3 @+.#E; %/F$60"%$; 

@+.$#+5, $5001 7)'7-'1* ".','05E<. 2 -0.*8 /@(+Q0#$3 5+70.$ FE.' 

('""5+1(0#' ?'7'6' +F +1"0)0 :'%1+(+), 61+ @+?)+.$.+ /@(+"1$1* 5+70.* 7.3 
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('"601' %++(7$#'1E L @/105 $"%.860#$3 ".','05E<, "+70(L'Q$< B $ B2G, ' 7.3 

%++(7$#'1E b – GB $ B3. O'%$5 "@+"+F+5 FE.$ @+./60#E 5+70.$, 

+@$"E)'05E5$ #0@+.#E5$ @+.$#+5'5$ 1(01*0; "10@0#$, '@@(+%"$5'-$3 

%+1+(E5$ ) 7'.*#0;P05 "(')#$)'.'"* " 7(/,$5$ 501+7'5$ :+(5$(+)'#$3 

5#+,+50(#E< 1'F.$-  "++1)01"1)$3. 

@55"%$'(:!+(? 5"( 5%:%A( */)"%**-= '/0/).   7'##+5 $"".07+)'#$$ FE.' 

)EF('#' +F+FQ0##+-(0,(0""$+##'3 #0;(+##'3 GRNN (Generalized Regression 

Neural Network) "01*, %+1+('3 @(07#'?#'60#' 7.3 (0P0#$3 ?'7'6 (0,(0""$$ $ 

<'('%10($?/01"3 )E"+%+; "%+(+"1*8 +F/60#$3 [6]. B.3 "+?7'#$3 GRNN-"01$ 

FE.$ $"@+.*?+)'#E ".07/8Q$0 :/#%-$$ @'%01' MATLAB Neural Network 

toolbox: 

– net = newgrnn (X_train, y, sp) – "+?7'#$0 "01$ " +F/60#$05. R70"* X_train 

?#'60#$3 R, G, B %++(7$#'1 +F/6'8Q0; )EF+(%$ (1728 @+.0;); y – ?#'60#$3 

)E<+7+) L, a, b +F/6'8Q0; )EF+(%$; sp – %+K::$-$0#1 ",.'L$)'#$3; 

– y_Lab = sim (net, X_test) – 5+70.$(+)'#$0 "01$. R70"* X_test ?#'60#$3 R, G, B 

%++(7$#'1 7.3 10"1+)+; @+".07+)'10.*#+"1$ (1789 @+.0;); y – (0?/.*1'1E 

'@@(+%"$5'-$$ 7.3 10"1+)+; )EF+(%$. 

SE.' $"".07+)'#' ?')$"$5+"1* "(07#0%)'7('1$6#+,+ +1%.+#0#$3 7.3 

+F/6'8Q0; $ 10"1+)+; )EF+(+% +1 ?#'60#$3 %+K::$-$0#1' ",.'L$)'#$3, 

$"@+.*?/05+,+ @($ +F/60#$$ "01$. J0?/.*1'1E ('"601+) @($)070#E ) 1'F.$-0 1. 

 
B!C,(+! 1. D!&('(:%'0# '"/1*/$&!1"!0(8*%E% %0$,%*/*(? 1,? 

%C.8!FA/) ( 0/'0%&%) &-C%"%$  %0 5!"!:/0"! 'E,!6(&!*(? 

sp 1 2 3 4 5 6 7 8 9 10 
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B.3 ('"601+) )EF('#+ ?#'60#$0 @'('501(' sp (')#+0 10, @($ %+1+(+5 

"(07#0%)'7('1$6#+0 +1%.+#0#$0 7.3 +F/6'8Q0; )EF+(%$ $ 10"1+)+; )EF+(%$ 

"1'#+)$1"3 50#*P0 @+(+,' -)01+)+,+ ('?.$6$3, 1+ 0"1* 50#*P0 07$#$-E. 

G5,!)*-!55"%$'(:!+(?. C/"+6#+-@+.$#+5$'.*#E0 "@.';#-@($F.$L0#$3 

$5081 (37 @(0$5/Q0"1) 7.3 ?'7'6 '@@(+%"$5'-$$ 7'##E< ) "./6'0 ".+L#E< 

#0.$#0;#E< ?')$"$5+"10; -)01+)E< %++(7$#'1, @+"%+.*%/ 5+,/1 /6$1E)'1* 

.+%'.*#E0 $?50#0#$3 ) ('?.$6#E< 6'"13< -)01+)+,+ @(+"1('#"1)'.  

2.07/01 +1501$1* /"1+;6$)+"1* +1#+"$10.*#+ .+%'.*#E< )+?5/Q0#$; 

"@.';#', @(07"1').0##+,+ ) )$70 .$#0;#+; %+5F$#'-$$ F'?$"#E<  -"@.';#+): 

#0?#'6$10.*#+0 $?50#0#$0 ?#'60#$; :/#%-$$ ) +7#+5 $.$ #0"%+.*%$< /?.'< 

$#10(@+.3-$$ 5'.+ "%'?E)'01"3 #' 0,+ ?#'60#$3< #' #0%+1+(+5 /7'.0#$$ +1 

K1$< 1+60% [7]. U1+ @+"./L$.+ @($6$#+; )EF+('  -"@.';#+) 1(0< @0(050##E< 

7.3 (0P0#$3 ?'7'6$ '@@(+%"$5'-$$. V8F'3 "@.';#-:/#%-$3 7.3 ?'7'##+; 



144 G. 2. H/(*0)', I. H. J+5'#$;  

"10@0#$, ,.'7%+"1$ $ +F.'"1$ +@(070.0#$3 5+L01 FE1* @(07"1').0#' %'% 

.$#0;#'3 %+5F$#'-$3 B-"@.';#+) 1+; L0 "10@0#$ $ ,.'7%+"1$ #' 1+; L0 +F.'"1$ 

+@(070.0#$3.  

2@.';# +1 1(0< @0(050##E<, @($ @+5+Q$ '@@'('1'  -"@.';#+), @(07"1').301 

"+F+; 10#?+(#+0 @(+$?)070#$0 "@.';#+) %'L7+; $? @0(050##E< R,G,B 

5
%

5
%

5
%

)))%
U

u

V

v

W

w

B
mv

BG
lv

BR
ku

B
wvu

aBGRy

1 1 1

)(
,

)(
,

)(
,,,

),,( .  (5) 

,70 y – )0%1+(-"1+.F0- +7#+; $? )E<+7#E< @0(050##E< L, a, b; 
mv

B
lv

B
ku

B
,

,
,

,
,

 

–  "@.';#E +7#+; @0(050##+;; k, l, m – @+(37+% "@.';#+) @+ R, G, B 

"++1)01"1)0##+; 
wvu

a
,,

– $"%+5E0 %+K::$-$0#1E 5+70.$.  

  ('F+10 $"".07+)'#+ ).$3#$0 %+.$60"1)' %/"%+) "@.';#' $ @+(37%' 

F'?$"#E<  -"@.';#+) #' ?#'60#$0 %+5@.0%"#+,+ %($10($3 7+"1+)0(#+"1$ 

'@@(+%"$5'-$$ 7'##E<.   <+70 )E6$".$10.*#+,+ K%"@0($50#1' FE.$ @+./60#E 

?#'60#$3 %($10($3 7.3 )"0< )+?5+L#E< %+5F$#'-$; %+.$60"1)' %/"%+) 

"@.';#+) @+ 1(05 #'@(').0#$35. 4'%"$5'.*#+0 6$".+ K1$< %/"%+) ")3?'#+ " 

6$".+5 /?.+) "01%$ $"<+7#E< 7'##E< $ )EF+(+5 5'%"$5'.*#+,+ ?#'60#$3 

"10@0#$ F'?$"#E< "@.';#+). 

 
B!C,(+! 2. D!&('(:%'0# $"(0/"(/& %+/*$( :/0%1! !55"%$'(:!+(( 1!**-= %0 5%"?1$! 

C!7('! '5,!)*%& ( 8(',! $.'$%& H-'5,!)*%& 5% $!61%:. *!5"!&,/*(F 

210@0#* 

F'?$"#E< 

"@.';#+) 

U$".+ %/"%+) 

"@.';#' @+ 

%'L7+5/ 

#'@(').0#$8 

R#'60#$0 %($10($0) 

 

;< 

 

<m!= 

 

;<" 

 

;<! 

 

;<% 

 

I 

J(*/)*-/ 8 8 8 0,76 3,23 1,30 0,92 0,73 1,0637 

I&!1"!0(8*-/ 8 6 8 0,75 3,21 1,35 0,95 0,71 1.0714 

I.C(8/'$(/ 7 2 4 0,81 3,11 1,10 1,17 0,77 1,0452 

K/0&/"0%) 

'0/5/*( 

5 1 6 0,81 3,3 1,13 1,08 0,77 1,0564 

 

I($ /)0.$60#$$ "10@0#$ F'?$"#E< "@.';#+) +1 .$#0;#E< 7+ %/F$60"%$< 

@+,(0P#+"1* '@@(+%"$5'-$$ /50#*P'01"3 (1'F..2), ' ?'105 #'6$#'01 

/)0.$6$)'1*"3. O'%$5 +F('?+5, +"#+)E)'3"* #' (0?/.*1'1'< )E6$".0#$;, FE.$ 

)EF('#E %/F$60"%$0 "@.';#E, ' 1'%L0 +@1$5'.*#+0 6$".+ %/"%+)  -"@.';#+) @+ 

%'L7+5/ #'@(').0#$8: @+ L – 7, @+ a – 2 $ @+ b – 4. 

L*0/"5%,(".FA(/ '5,!)*-. 21'#7'(1#+0 @(+,('55#+0 +F0"@060#$0 7.3 

@+"1(+0#$3 @(+:$.0; ProfileMaker $"@+.*?/01 1(0<50(#/8 $#10(@+.3-$8 7.3 

@(0+F('?+)'#$3 -)01+)+; $#:+(5'-$$ 50L7/ @(+"1('#"1)'5$ RGB $ Lab.   

")3?$ " K1$5 7.3 (0P0#$3 ?'7'6$ :+(5$(+)'#$3 LUT-1'F.$- FE.$ ('""5+1(0#E 

501+7E '@@(+%"$5'-$$ #' +"#+)0 $#10(@+.$(/8Q$< "@.';#+). 

 R'7'6' "+"1+3.' ) #'<+L70#$$ 1(0<50(#E< "@.';#+) 
b

S
a

S
L

S ,, , 7.3 %+1+(E< 

)E@+.#381"3 /".+)$3 $#10(@+.3-$$ 

i
L

i
B

i
G

i
R

L
S %),,( , 

i
a

i
B

i
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i
R

a
S %),,( ,  

i
b

i
B

i
G

i
R

b
S %),,( ,  i=1,..,1728  (6) 
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  @(+-0""0 @(+)070#$3 )E6$".$10.*#+,+ K%"@0($50#1' @+./60#E ?#'60#$3 

%+5@.0%"#+,+ %($10($3 7.3 )"0< )+?5+L#E< %+5F$#'-$; @+(37%+) F'?$"#E< 

"@.';#+) @+ 1(05 #'@(').0#$35. SE.$ ('""5+1(0#E "@.';#E +1 .$#0;#E< 7+ 

@31+; "10@0#$.

3 2 2 2 2 2 3 3 3 4 4 4 5 5 5 6 6 6
0

0.1

0.2

0.3

0.4

0.5

 !"#$!% &'()*+,- *./'0+!1 .! +'."'1/2+)#3

E*k1

Emax*k2

Ep*k3

Ea*k4

Eo*k5

 
4('. 2. D!&('(:%'0# $%:5%*/*0 $%:5,/$'*%E% $"(0/"(?  %0 5%"?1$! C!7('*-= '5,!)*%& 

5% *!5"!&,/*(?: L,a,b 

 

SE.+ /"1'#+).0#+, 61+ 5$#$5'.*#+0 ?#'60#$0 %+5@.0%"#+,+ %($10($3 

7+"1$,'01"3 @($ ".07/8Q05 @+(37%0 F'?$"+) "@.';#' @+ %++(7$#'1'5 (($".2): 

L – %)'7('1$6#E0, a – .$#0;#E0 $ b – .$#0;#E0. 

GE,!6(&!*(/ $.C(8/'$(:( '5,!)*!:(.   K1+5 "./6'0 (0P'01"3 ?'7'6' 

",.'L$)'#$3 K%"@0($50#1'.*#E< 7'##E< %'% ?'7'6' 5$#$5$?'-$$ #0%+1+(+,+ 

"@0-$'.*#+,+ :/#%-$+#'.' (7) @($ +,('#$60#$$ #' /%.+#0#$0 "@.';#' +1 

?'7'##E< ?#'60#$;:  

!
"

!
#

$

!
6

!
7

8

5
%

9 33):*:)
n

i

n
x

x

dxxfp
i

xf
i

yp
f 1

1

2))(()1(2))((min , (7) 

,70 p – @'('501(, +@(070.38Q$; "10@0#* ",.'L$)'#$3. W".$ p = 0 )E6$".301"3 

$#10(@+.$(/8Q$; %/F$60"%$; "@.';# [7]. 

401+7 "@.';#-'@@(+%"$5'-$$ 7.3 :+(5$(+)'#$3 1'F.$- "++1)01"1)$3 AtoB 

LUT-1'F.$- @(+:$.0; )E)+7' ,(':$60"%+; $#:+(5'-$$ )EF('# #' +"#+)0 

"(')#$10.*#+,+ '#'.$?' ('""5+1(0##E< )EP0 5+70.0;. J0?/.*1'1E "(')#0#$3 

$?50(0##E< $ +L$7'05E< %++(7$#'1 L*a*b* @($)070#E ) 1'F.. 3. 

 
B!C,(+! 3. >%E"/9*%'0( 5"( &-8(',/*(( +&/0%&-= $%%"1(*!0 L*a*b* 

401+7 '@@(+%"$5'-$$ O0"1+)'3 @+".07+)'10.*#+"1* 

;< <m!= ;<" ;<! ;<% I 

>%,(*%:(!,#*!?  !!"#$%&' (&) 
(*+!#,-./ $01&2+%$&/  !#,&-#') 

1,76 6,76 1,95 2,88 2,03 2,2218 

3!!"#$%&' (&) -+/"#--#/ %+456 0,73 4,48 1,73 0,91 0,70 1,2352 

 !!"#$%&'()&* %!+(,-('& 0,81 3,11 1,10 1,17 0,77 1,0452 

7-4+"!#,)(&) %!, /- '& 0,74 3,17 1,29 0,94 0,71 1,0479 

89, :&; -&+ %!, /- '& 0,74 3,71 1,35 0,91 0,70 1,0864 

 
 !" #$%&' $( )!*+$,- 3, ./$ !../'"0$1!,$$ 0.+!2&!1$ 0/3%&44 .'5/36&'0)7 

.' #0318 ,#3)'#'18 ./'0)/!&0)#8 *'+763, 931 ./$ !../'"0$1!,$$ %/85$1$ 
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13)'%!1$, &' ./$ ?)'1 813&76!3)04 .'5/36&'0)7 '*+!0)32 .!14)&-@ ,#3)'#, 

5%3 )/3*83)04 *'+33 )'9&!4 ,#3)'.3/3%!9!. A $)'53 $0.'+7('#!&$3 

!../'"0$1$/8BC$@ "8*$930"$@ A-0.+!2&'# 0 /!(+$9&-1 9$0+'1 "80"'# .' 

"!D%'18 &!./!#+3&$B: .' L – 7, .' a – 2 $ .' b – 4, .'(#'+43) .'+89$)7 

./$*+$D3&$3 0 1$&$1!+7&-1 (&!93&$31 "'1.+3"0&'5' "/$)3/$4. 

E!"$1 '*/!('1, *-+' './3%3+3&', 9)' &!$*'+33 ./$31+31-1 13)'%'1 %+4 

F'/1$/'#!&$4 )!*+$, 0'')#3)0)#$4 (AtoB) 4#+43)04 .'0)/'3&$3 

!../'"0$1$/8BC$@ A-0.+!2&'#, 0 '.)$1!+7&-1$ (&!93&$41$ 0)3.3&32 $ 

9$0+'1 "80"'# 0.+!2&! .' &!./!#+3&$41. 

 
5.  !"#!$%&'! ()&%*! +%#(,#%-!.,/ (.%0%()#.12 &!$3,4 5%%&-)&5&-,/ 

LUT *3/ %$#!&.%0% 6#)%$#!"%-!.,/ BtoA 

G+4 '*/!)&'5' ./3'*/!('#!&$4 Lab – RGB /36!3)04 *'+33 0+'D&!4 (!%!9! 

.'0)/'3&$4 /!#&'13/&'2 03)"$ %+4 )!*+$9&' (!%!&&-@ F8&",$2 

),,(),,,(),,,( baLBbaLGbaLR BGR    !!! . =/$ ?)'1 $0@'%&-3 %!&&-3, 

&3/!#&'13/&!4 03)"! # !..!/!)&'-&3(!#$0$1'1 ./'0)/!&0)#3 Lab, '*/!(8B) )3+' 

0+'D&'2 F'/1- (/$0. 3). H(-(! /!(&$,- # F'/13 ,#3)'#-@ '@#!)'# +$&32&-2 

.3/3@'% $( '%&'5' ,#3)'#'5' ./'0)/!&0)#! # %/85'3 &3#'(1'D3&. ='?)'18 

1!)31!)$930"$3 ./3'*/!('#!&$4 $13B) &3+$&32&-2 @!/!")3/ $ #&'04) 

08C30)#3&&-3 $0"!D3&$4 # ./',300 /3./'%8,$/'#!&$4.  

 
<&%. 3. ="#+$(&& &%>#?-.> ? --.> -  !,#%$#%4& a-b & L-a ; (;+4#;#' !"#%4" -%4;+ Lab 

 

>!0.'+'D3&$3 )'93" (/$0. 3) &3 .'(#'+43) $0.'+7('#!)7 /!#&'13/&8B 03)"8 

&! #031 ./'0)/!&0)#3. ='?)'18 *-+' ./3%+'D3&' $0.'+7('#!)7 13)'%- 

+'"!+7&'2 !../'"0$1!,$$ %!&&-@ ./$ F'/1$/'#!&$$ 1&'5'13/&-@ )!*+$, 

0'')#3)0)#$4. G+4 935' &! '0&'#3 $0@'%&-@ %!&&-@ %+4 ./41'5' ./3'*/!('#!&$4 

RGB – Lab *-+! .'0)/'3&! 580)!4 03)"! 0 6!5'1 # 2 3%$&$,-, %!+33 #03 

./'0)/!&0)#' /!(*$)' &! &30"'+7"' 9!0)32 %+4 .'0)/'3&$4 *'+33 5$*"'2 $ 

)'9&'2 !&!+$)$930"'2 (!#$0$1'0)$ ./3'*/!('#!&$4 "!D%'2 9!0)$ ,#3)'#'5' 

./'0)/!&0)#!. A-%3+3&- !@/'1!)$930"$3 ,#3)!, ,#3)! &! 5/!&$,3 '@#!)!, )'9"$, 

+3D!C$3 #&8)/$ )3+! ,#3)'#'5' '@#!)! $ '*+!0)$ .!14)&-@ ,#3)'#, %!+33 %+4 

"!D%'2 )'9"$ *-+$ &!2%3&- *+$(+3D!C$3 )'9"$ – '"/30)&'0)$. 

I"0.3/$13&)!+7&-1 .8)31 80)!&'#+3&' 9$0+' )'93" '"/30)&'0)$, 89!0)#8BC$@ 

# !../'"0$1!,$$, /!#&-1 600. 
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G+4 +'"!+7&'2 .'+$&'1$!+7&'2 !../'"0$1!,$$ %!&&-@ ./$ (!.'+&3&$$ 

1&'5'13/&-@ )!*+$, 0'')#3)0)#$4 /!001')/3&- +$&32&!4, "#!%/!)$9&!4, 

&3.'+&!4 "#!%/!)$9&!4 $ "8*$930"!4 /35/300$'&&-3 1'%3+$. G+4 .'$0"! 

"'?FF$,$3&)'# 1'%3+$ *-+$ $0.'+7('#!&-: J: , /'*!0)&-2 !+5'/$)1 $ 13)'% 

/!#&'13/&'5' ./$*+$D3&$4. 

=#,&-#'& ,5- ) "+9"+%%&). K-+ ./'#3%3& /!093) )'939&-@ ',3&'" 

"'?FF$,$3&)'# 1'%3+$ J:  %+4 "!D%'2 #-@'%&'2 .3/313&&'2 R*, G*, B*. 

>!001')/3&! +$&32&!4, "#!%/!)$9&!4, &3.'+&!4 "#!%/!)$9&!4 $ "8*$930"!4 

1'%3+$ *3( 0#'*'%&'5' 9+3&!. G+4 /!093)! "'?FF$,$3&)'# /35/300$$ *-+! 

$0.'+7('#!&! F8&",$4 regress – Statistics Toolbox MATLAB. >3(8+7)!)- /!093)'# 

./$#3%3&- # )!*+$,3 4. 

 
@ 1,&(  4. =#9"+A-#%4& ;.2&%,+-&) (;+4#;.> $##"?&- 4 R*G*B* !"& !#%4"#+-&& 

"+9"+%%&#--#/ '#?+,& '+4#?#' - &'+-5A&> $; ?" 4#;  

<+9"+%%&#-- ) 

'#?+,5  

B1, %45 (;+4#;#9# #>; 4  

C-04"& 

(;+4#;#9# 

#>; 4  

= ')4-.+ 

(;+4  

3>"#' 4&2+%$&+ *  9" -&(+ 

(;+4#;#9# 

#>; 4  

R G B R G B R G B R G B 

D&-+/- ) 2,6 2,4 3,8 2,1 2,3 4,8 4,1 3,0 3,1 5,4 5,8 7,6 

E; ?" 4&2- ) 2,7 2,5 4,1 2,1 2,5 5,4 3,4 2,4 2,6 5,6 5,7 7,4 

*+!#,- ) 

$; ?" 4&2- ) 
2,6 2,3 3,8 2,0 2,2 4,6 3,8 3,0 3,1 5,1 5,5 7,3 

E01&2+%$ ) 2,7 2,7 4,2 2,1 2,4 5,1 3,4 2,5 2,6 5,7 6,2 7,5 

 

<#1 %4- ) "+9"+%%&). >3!+$('#!& $)3/!,$'&&-2 #(#363&&-2 13)'% 

&!$13&76$@ "#!%/!)'#. H0.'+7('#!&$3 )!"'5' !+5'/$)1! .'(#'+43) (!%!)7 

13&76$3 (&!93&$4 #30'# %+4 &!*+B%3&$2, $13BC$@ *'+7633 ')"+'&3&$3 ') 

/35/300$'&&'2 1'%3+$ .' ')&'63&$B " '0)!+7&-1. L!%!9! 0'0)'$) # 

1$&$1$(!,$$ %+4 "!D%'5' #-@'%! F8&",$$ #$%!: 

"
!

#!
n

i
i

xf
i

y
i

wS

1

2)),(( 7 ,        (8) 

5%3 wi – #30!, "')'/-3 &! )3"8C32 $)3/!,$$ #-9$0+4B)04 ./$ .'1'C$ 

*$"#!%/!)&'2 #30'#'2 F8&",$$ ') #3")'/! '0)!)"'#, /!009$)!&&-@ &! 

./3%-%8C32 $)3/!,$$. A ?)'1 0+89!3 (&!93&$4 #30'# './3%3+4B)04 ./$ .'1'C$ 

0+3%8BC35' #-/!D3&$4: 
22

)1()1( iii rrw #$%! ,         (9) 

ri – ./$#3%3&&'3 /!00)'4&$3 ') i )'9"$ %' +$&$$ /35/300$$, .'+893&&'2 &! 

./3%-%8C32 $)3/!,$$. L&!93&$3 #3+$9$&- ri './3%3+43)04 "!": 

),1/( hstresri #$!          (10) 

5%3 7Xy $#!res  – #3")'/ '0)!)"'# ') ./3%-%8C32 $)3/!,$$; t – 0'5+!08BC!4 

.'0)'4&&!4; h – #3")'/ %$!5'&!+7&-@ ?+313&)'# 1!)/$,- .'%5'&"$ 

TXXTXXH 1)( #! ; s – ',3&"! 0)!&%!/)&'5' ')"+'&3&$4 /35/300$$. 
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H0.'+7('#!&$3 )!"'5' !+5'/$)1! .'(#'+43) (!%!)7 13&76$3 (&!93&$4 #30'# 

%+4 &!*+B%3&$2, $13BC$@ *'+7633 ')"+'&3&$3 ') /35/300$'&&'2 1'%3+$ .' 

')&'63&$B " '0)!+7&-1. G+4 /!093)! *-+! $0.'+7('#!&! F8&",$4 robustfit – 

Statistics Toolbox MATLAB. >3(8+7)!)- /!093)! 13&33 98#0)#$)3+7&- " 

0+89!2&-1 #-*/'0!1 # #-*'/"3, 931 ./$ $0.'+7('#!&$$ 13)'%! &!$13&76$@ 

"#!%/!)'#. >3(8+7)!)- /!093)'# ./$#3%3&- # )!*+$,3 5. 
 

@ 1,&(  5. =#9"+A-#%4& ;.2&%,+-&) (;+4#;.> $##"?&- 4 R*G*B* !"& !#%4"#+-&& 

"+9"+%%&#--#/ '#?+,& % &%!#,5F#; -&+'  "#1 %4-#9#  ,9#"&4'  

<+9"+%%&#-- ) 
'#?+,5 

B1, %45 (;+4#;#9# #>; 4  

C-04"& 
(;+4#;#9# 

#>; 4  

= ')4-.+ 
(;+4  

3>"#' 4&2+%$&+ *  9" -&(+ 
(;+4#;#9# 

#>; 4  

R G B R G B R G B R G B 

D&-+/- ) 2,7 2,4 3,8 2,1 2,2 4,6 4,1 3,1 3,1 5,6 5,9 7,8 

E; ?" 4&2- ) 2,8 2,6 4,1 2,1 2,4 5,4 3,3 2,4 2,6 5,7 5,8 7,4 

*+!#,- ) 

$; ?" 4&2- ) 
2,6 2,3 3,8 2,0 2,1 4,4 3,8 3,0 3,0 5,2 5,6 7,4 

E01&2+%$ ) 2,9 2,8 4,3 2,1 2,4 5,0 3,3 2,5 2,6 5,9 6,4 7,6 
 

G+4 ',3&"$ "'?FF$,$3&)'# /35/300$$ )!"D3 $0.'+7('#!+04 '+4#? 

" ;-#'+"-#9# !"&1,&:+-&), (!"+B9!BC$204 # 1$&$1$(!,$$ 1!"0$1!+7&'5' 

!*0'+B)&'5' ')"+'&3&$4 ?"0.3/$13&)!+7&-@ %!&&-@ ') +$&$$ /35/300$$: 

),(maxmin &
& i

xf
i

y
i

# .         (11) 

G+4 /363&$4 (!%!9$  1$&$1!"0! (11) *-+! $0.'+7('#!&! F8&",$4 fminimax – 

Optimization Toolbox MATLAB. >!001')/3&- +$&32&!4, "#!%/!)$9&!4, &3.'+&!4 

"#!%/!)$9&!4 $ "8*$930"!4 /35/300$'&&-3 1'%3+$. M%&!"' ./$*+$D3&$4 &! 

'0&'#3 +$&32&'2 $ "8*$930"'2 1'%3+$ %!B) 08C30)#3&&' *'+768B 

.'5/36&'0)7, .'?)'18 /3(8+7)!)- /!093)'# ./$#3%3&- )'+7"' %+4 "#!%/!)$9&'2 

$ &3.'+&'2 "#!%/!)$9&'2 1'%3+32 ()!*+. 6). 
 

@ 1,&(  6. =#9"+A-#%4& !"& ;.2&%,+-&& (;+4#;.> $##"?&- 4 R*G*B* '+4#?#' 

" ;-#'+"-#9# !"&1,&:+-&)  

B1, %45 
(;+4#;#9# #>; 4  

<+9"+%%&#-- ) '#?+,5 

E; ?" 4&2- ) *+!#,- ) $; ?" 4&2- ) 

R G B R G B 

C-04"& (;+4#;#9# 
#>; 4  

2,7842 2,5294 4,5019 2,8156 2,4803 4,4965 

= ')4-.+ (;+4  2,1026 2,3942 5,4073 2,0264 2,1411 4,3853 

3>"#' 4&2+%$&+ 3,3197 2,4270 2,5786 3,8295 3,0208 3,0867 

*  9" -&(+ 

(;+4#;#9# #>; 4  
4,2408 4,9529 6,2477 4,0879 4,7643 6,0217 

 

:! '0&'#3 !&!+$(! .'5/36&'0)32 #-9$0+3&$4 ,#3)'#-@ "''/%$&!)  R*G*B* 

/!(+$9&-1$ 13)'%!1$ ()!*+. 4-6) *-+ ./3%+'D3& "'1*$&$/'#!&&-2 13)'% 

F'/1$/'#!&$4 LUT-)!*+$,, "')'/-2 ./3%.'+!5!3) $0.'+7('#!)7 /!(+$9&-3 
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13)'%- !../'"0$1!,$$ %+4 0'')#3)0)#8BC$@ '*+!0)32 ,3+3#'5' ./'0)/!&0)#!, 

%3)!+7&!4 $&F'/1!,$4 ./$#3%3&! # )!*+$,3 7. 
 

@ 1,&(  7. G+4#?. ,#$ ,5-#/  !!"#$%&' (&& ? --.> !"& H#"'&"#; -&& '-#9#'+"-.> 
4 1,&( %##4;+4%4;&) 

B1, %45 (;+4#;#9# 

!"#%4" -%4;   

<+9"+%%&#-- ) '#?+,5  G+4#? &?+-4&H&$ (&& 

! " '+4"#; '#?+,& 

A&8)/$ ,#3)'#'5' '@#!)! :3.'+&!4 "#!%/!)$9&!4 J:  

=!14)&-3 ,#3)! :3.'+&!4 "#!%/!)$9&!4 >'*!0)&-2  

N@/'1!)$930"$3  #!%/!)$9&!4 >'*!0)&-2 

:! 5/!&$,3 ,#3)'#'5' 

'@#!)! 

:3.'+&!4 "#!%/!)$9&!4 >!#&'13/&'5' 

./$*+$D3&$4 
 

=/3%+'D3&&-2 13)'% .'(#'+43) 813&76$)7 .'5/36&'0)7 ./3'*/!('#!&$4 

,#3)'#-@ "''/%$&!) $( !..!/!)&'-&3(!#$0$1'5' # !..!/!)&'-(!#$0$1'3 

,#3)'#'3 ./'0)/!&0)#' $ &3'*@'%$1 %+4 "'//3")&'5' .'0)/'3&$4 ./'F$+32 

,#3)'#'0./'$(#'%4C$@ 80)/'20)#.  

 

6. 81-%*1  

=/3%+'D3&- 13)'%- .'0)/'3&$4 ./41'5' $ '*/!)&'5' ')'*/!D3&$4 %+4 

(!.'+&3&$4 )!*+$, 0'')#3)0)#$4 $ 0F'/1$/'#!&- LUT-)!*+$,- ./'F$+4 

#-#'%&'5' ,#3)'./'*&'5' 80)/'20)#!. =/$ 0/!#&3&$$ 0' 0)!&%!/)&-1 

./'5/!11&-1 '*30.393&$31 %+4 .'0)/'3&$4 ./'F$+32 *-+! .'+893&! 13&76!4 

.'5/36&'0)7 ./3'*/!('#!&$4 ,#3)'#-@ "''/%$&!) # ./',3003 

/3./'%8,$/'#!&$4, 9)' 0.'0'*0)#83) *'+33 )'9&'2 $ ./'5&'($/831'2 

,#3)'.3/3%!93 &! '))$0"3. G+4 ',3&"$ )'9&'0)$ ,#3)'#'0./'$(#3%3&$4 

$0.'+7('#!+04 "'1.+3"0&-2 "/$)3/$2, .'(#'+4BC$2 #-4#$)7 +'"!+7&-3 

&3'%&'/'%&'0)$ ,#3)'#'5' ./'0)/!&0)#! $ #-*/!)7 ?FF3")$#&-2 

"'1*$&$/'#!&&-2 13)'% F'/1$/'#!&$4 LUT-)!*+$,. 
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