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A P P E N D I X



APPENDIX A

P r o g r a m  01

The software use to simulate the Tetrahedral 12 and Whole space method.

%This i s  for Tetral2
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%ร = inputl 'give me LUT of SGB(scale255) to RGB(scale255) f i l e  w k l : \ \ ' , ' ร , )
IN= inputl 'give me your Input f i l e  SGB(scale255) f i l e  w k l : \ \ ' , ' ร , )
%File for LUT %LoUp = wklread(S);Rowl = length(LoUp)1- SGBindx = LoUp(ะ, 1:3);
%%%%%%%%% retrive f i l e  name to write TIFF later %%%%%%%%%%%IN(ะ, end-3 ะ end) = [] %ร(ะ, end-3 ะ end) = t] %%%%%%%%%% retrive f i l e  name to write TIFF later %%%%%%%%%%%
%**%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
ท01=1;, ท02=1;, ท03 = 1 ; 1ท04=1;,ท05 = 1 ; 1ท06=1;,ท07=1;, ท08=1; , ท09=1; ,ท10=1;, n l l = l ; , ท12 = 1 ; ,nl  3=1;,ท14=1;
LUT01= [ ] 1- , LUT02= แ ; ,  LUT03= [] ; 1 LUT04= [] 1- , LUT05= แ 1- 1 LUT06= [] 1- 1 LUT07= [] ■1 , . . .LUT08=[] 1-, LUT09=[] ; 1 LUT10=[] 1- ,LUT11=[] ; ,  LUT12=ii ,•1 LUT13= น 1-
% factor of Overlap F = 25;1p = 15;
for i = l ะ length(SGBindx)

%%%%%%%%%%%%%%% part 01 %%%%%%%%%%%%%%%%%
i f  SGBindx(i,l) > SGBindx(i , 2 ) -F 4 SGBindx(i,2) > SGBindx(i 13 ) -F 4 SGBindx(i 11)+SGBindx(i12)+SGBindx(i 13) > 383-FLUTOKnOl, ะ) = LoUp(i , : ) ;, n01=n01 + l;
i f  SGBindx(i,l) > SGBindx(i 12 ) -F 4 SGBindx(i,2) > SGBindx(i, 3 ) -F 4 SGBindx(i 11)+SGBindx(i 12)+SGBindx(i13) < 384+FLUT02(n021 ะ) = LoUp(i , : ) ; ,  n02=n02+l;
%%%%%%%%%%%%%%% part 02 %%%%%%%%%%%%%%%%%
i f  SGBindx(i,l) > SGBindx(i, 3 ) -F 4 SGBindx(i,3) > SGBindx(i,2 ) -F 4 SGBindx(i , 1)+SGBindx(i, 2 ) +SGBindx(i,3) > 383-FLUT03(n031 ะ) = LoUp(i , : ) ; ,  n03=n03 + l;
i f  SGBindx(i,l) > SGBindx(i 13) -F 4 SGBindx(i,3) > SGBindx(i 12) -F 4 SGBindx(i 11)+SGBindx(i 12)+SGBindx(i 13) < 384+FLUT04(n04,:) = LoUp(i ,;); ,  n04=n04+l;
%%%%%%%%%%%%%%% part 03 %%%%%%%%%%%%%%%%%
i f  SGBindx(i,3) > SGBindx(i , 1 ) -F 4 SGBindx(i,l) > SGBindx(i 12) -F 4 SGBindx(i 11)+SGBindx(i12)+SGBindx(i,3) > 383-FLUT05(ท05, ะ ! = LoUp(i , : ) ; ,  n05=n05+l;
end



i f  SGBindx ( i , 3) > SGBindx(i , 1 ) -F Sc SGBindx(i,l) > SGBindx (i , 2) -F & SGBindx( i , 1 )+SGBindx(i , 2 ) +SGBindx(i , 3) < 384+FLUT06(ท06, ะ) = LoUp( i , : ) ; , n06=n06+l;
%%%%%%%%%%%%%%% part 04 %%%%%%%%%%%%%%%%%
i f  SGBindx (i ,  2) > SGBindx ( i , 1 ) -F Sc SGBindx ( i , l )  > SGBindx ( i , 3 ) -F Sc SGBindx(1.1 )  +SGBindx(i , 2 ) +SGBindx(i,3) > 383-FLUT07(ท07, ะ) = LoUp( i , : ) ; , n07=n07+l;endi f  SGBindx (i ,  2) > SGBindx ( i , 1 ) -F Sc SGBindx ( i , l )  > SGBindx ( i , 3 ) -F St SGBindx(1. 1 )  +SGBindx(i, 2 ) +SGBindx(i ,3) < 384+FLUT08(n08,:).= LoUp(i ,:); ,  n08=n08+l;
*%%%%%%%%%%%%%% part 05 %%%%%%%%%%%%%%%%%
if  SGBindx (i ,  2) > SGBindx (i , 3 ) -F St SGBindx (i ,  3) > SGBindx (i  , 1 ) -F Sc SGBindx( 1 .1) +SGBindx(i,2)+SGBindx<i , 3) > 383-FLUT09(n09,:) = LoUp(i,ะ);, ท09=ท09+1;endi f  SGBindx (i ,  2) > SGBindx (i , 3 ) -F St SGBindx (i ,  3) > SGBindx (i , 1 ) -F & SGBindx(1.1 )  +SGBindx(i , 2 ) +SGBindx(i ,3) < 384+FLUT10(nio, ะ) = LoUp( i , : ) ; , nl0=nl0+l;
%%%%%%%%%%%*%%% part 06 %%%%%%%%%%%%%%%%%
i f  SGBindx (i ,  3) > SGBindx ( i  , 2 ) -F Sc SGBindx (i ,  2) > SGBindx ( i , 1 ) -F Sc SGBindx(1. 1 )  +SGBindx(i,2)+SGBindx(i ,3) > 383-FLUT11( n i l , ะ) = LoUp( i , : ) , , n ll=nll+l;endi f  SGBindx (i ,  3) > SGBindx (i , 2 ) -F & SGBindx(i, 2) > SGBindx (i , 1 ) -F St SGBindx(1. 1 )  +SGBindx(i , 2 ) +SGBindx(i ,3) < 384+FLUT12(ท12, ะ) = LoUp(i ,:); ,  nl2=nl2+l;
%%%%%%%%%%%%%%% part 07 %%%%%%%%%%%%%%%%%
if

end

((SGBindx(i,1) ( (SGBindx(i ,2) ( (SGBindx(i,l) LUT13(nl31 :) =

> SGBindx(i, 2 ) -P)> SGBindx(i,3 ) -P)> SGBindx(i , 3 ) -P) LoUp(i , : ) ; ,  nl3=n

St (SGBindx ( i , 1 ) St ( SGBindx ( i  , 2 ) St ( SGBindx ( i , 1 ) 13 + 1;

< SGBindx(i,2 ) +P))< SGBindx(i, 3 ) +p))< SGBindx(i, 3 ) +P))
St. . St. .

end
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% % Here, defind LUTcell array to keep a l l  LUT data together % for 'for' loop purpose, and defind Coefficient matrix to % store the coeef ic ient  of 4 order of 14 LUT and 3 chanal %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%
i f  isempty(LUT01) I {1 ,1 ,1}=LUT01, end i f  isempty(LUT02) I {1 ,1 ,2}=LUT02, end i f  isempty(LUT03) I {1 ,1 ,3}=LUT03, end i f  isempty(LUT04) I { 1 ,1 ,4}=LUT04, end i f  isempty(LUT05) I { 1 ,1 ,5}=LUT05, end i f  isempty(LUT06) I {1 ,1 ,6}=LUT06, end i f  isempty(LUT07) I {1 ,1 ,7}=LUT07, end i f  isempty(LUT08) I { 1 ,1 ,8}=LUT08, end i f  isempty(LUT09) I { 1 ,1 ,9}=LUT09, end i f  isempty(LUT10) I {1,1,10}=LUT10, end i f  isempty (LUTH) I { 1 ,1 ,11)=LUT11, end

length(LUT01(ะ, 1 ) )<3, 
length(LUT02(ะ, 1))<3, 
length(LUT03(ะ, 1 ) )<3, 
length(LUT04(ะ,1))<3 , 
length(LUT05(ะ, 1 ) )<3, 
length(LUT06(ะ, 1))<3 , 
length(LUT07(ะ, 1 ) )<3, 
length(LUT08(ะ, 1 ) )<3, 
length(LUT0 9 ( ะ, 1))<3, 
length(LUT10(ะ, 1))<3 , 
length (LUTH (ะ, 1 ) ) <3,

LUTcel{1,1,1} = 
LUTcel{1,1,2} = 
LUTcel{1,1,3} = 
LUTcel{1,1,4} = 
LUTcel{1,1,5} = 
LUTcel{1,1,6} = 
LUTcel{1,1,7} = 
LUTcel{1,1,8} = 
LUTcel{1,1,9} = 
LUTcel{1,1,10} 
LUTcel{1,1,11}

LUT13; 1 e lse LUTcel
LUT14ะ, e lse LUTcel
LUT 13 •1 1 e l se LUTcel
LUT14; , e lse LUTcel
LUT13 ะ, e lse LUTcel
LUT14 ; , e l se LUTcel
LUT13 ; 1 e l se LUTcel
LUT14 ะ, e lse LUTcel
LUT13ะ, e lse LUTcel

LUT14;,else LUTcel 
LUT13 ะ, e ls e  LUTcel
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i f  isempty(LUT12) I length(LUT12(ะ, 1))<3, LUTcel{1,1,12} = LUT14;,else LUTcel {1,1,12}=LUT12, endi f  -isempty(LUT13), LUTcel{1,1,13} = LUT13; , else,LUTcel{1,1,13} = [], end
CoEf f 1 = zeros(4,3,13);CoEf f 2 = zeros.( 11,3,13);CoEff3=zeros(14,3,13);CoEff4 = zeros (20,3,13);

% start %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% •
for 1=1:13temp = LUTcel{ ะ , : , i ) ; i f  -isempty(temp)LUTt = LUTcel{ ะ , : , i ) ;  %CAREFUL for c e l l  array use { . . . )  SGBt = LUTt(ะ, 1: 3) ;RGBt = LUTt(ะ,4 : 6);

RRGBt = RGBt(ะ, 1) ; %RRGB GRGBt = RGBt(ะ,2); %GRGB BRGBt = RGBt (ะ , 3 ) ; %BRGB
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% % Here, Coefficient matrix %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%aRl = zeros(4,1);aGl = zeros(4,1);aBl = zeros(4,1);

aR2 = zeros(11,1)aG2 = zeros(11,1)aB2 = zeros(11,1)
aR3 - zeros(14,1)aG3 = zeros(14,1)aB3 = zeros(14,1)
aR4 = zeros(20,1)aG4 ะ: zeros (20,1)aB4 = zeros(20,1)

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
Xa = c a t (2 , ones( ( length(LUTt(ะ, 1 , 1 ) ) ) , 1 ) , SGBt);
aRl = Xa\RRG3t aGl = Xa\GRGBt aBl = Xa\BRGBt
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
XbO = ones( ( length(LUTt(ะ, 1 ,1 ) ) ) ,1 ) ;  xbl = SGBt(ะ, 1);Xb2 = SGBt(ะ,2) ;Xb3 = SGBt(ะ, 3);Xb4 = [SGBt<:,1) . *SGBt(ะ, 2)];Xb5 = [SGBt(ะ , 2) . *SGBt(ะ , 3 ) i ;Xb6 = [SGBt(ะ, 1 ) . *SGBt(ะ,3) ];Xb7 = SGBt(ะ, 1 ) . 2 ;Xb8 = SGBt (ะ , 2) . -'2;Xb9 = SGBt(ะ, 3) ,~2;XblO= [SGBt(ะ, 1) . *SGBt(ะ, 2) . *SGBt(ะ, 3)];
Xb = c a t (2,XbO, Xbl, Xb2, Xb3, Xb4, Xb5, Xb61 Xb71 Xb8, Xb9, XblO);
aR2 = Xb\RRG3t; aG2 = XbXGRGBt; aB2 = XbXBRGBt;
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% Third order 14%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
XcO = ones(( length(LUTt(ะ, 1 , 1 ) ) ) ,1 ) ;

1 1Xc5 = [SGBt(ะ, 2 ) . *SGBt(ะ, 3) ] ;Xc6 = [SGBt(ะ, 1) . ‘ SGBt(ะ, 3)];
ะ I

XclO= [ SGBt "(ะ, 1 )' . ‘ SGBt (ะ, 2) . ‘ SGBt (ะ,3) ] ;Xcll= SGBt(ะ, 1). 3 ;Xcl2 = SGBt(ะ, 2 ) .~3;Xcl3= SGBt(ะ, 3 ) , A3;
Xc = c a t (2,XcO, Xcl, Xc2, Xc31Xc4, Xc5, Xc61Xc71Xc8, Xc9, XclO,Xcll, Xcl2, Xcl3);
aR3 = Xc\RRGBt; aG3 = XcXGRGBt; aB3 = XcXBRGBt;

%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%% Third order 20%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
XdO = ones( ( length(LUTt( , 1 ,1 ) ) ) , 1Xdl = SGBt( ะ 1) ;Xd2 = SGBt( ะ 2) ;Xd3 = SGBt( ะ 3) ;Xd4 = [SGBt( , 1) . *SGBt( ะ 2) ] ;Xd5 = [SGBt( , 2 ) . ‘ SGBt (ะ, 3)] ;Xd6 = [SGBt( ,1) . ‘ SGBt (ะ, 3) ] ;Xd7 = SGBt(ะ, 1 ) .~2;Xd8 = SGBt (ะ, 2) . '•2;Xd9 = SGBt( ะ 3) .-'2;Xdl0 = [SGBt( ,1) . ‘ SGBt(ะ, 2) . ‘ SGBt(Xdll = SGBt( ะ 1 ) ."ร;Xdl2 = SGBt(ะ, 2 ) , A3;Xdl3 = SGBt (ะ, 3) .''3;Xdl 4 = [SGBt( , 1 ) . * ( SGBt( ,21.^2)];Xdl 5 = [SGBt( , 2 ) . * ( SGBt( , 1 ) . " 2 ) ] ;Xdl6 = [SGBt( , 2 ) . * (SGBt( , 3 ) . " 2 ) ] ;Xdl 7 = [SGBt( , 3 ) . * ( SGBt( ,2).-'2)];Xdl8 = [SGBt( , 3 ) . ‘ (SGBt( , 1 ) .  ̂2 ) ] ;Xdl 9 = [SGBt( , ! ) . * ( SGBt( ,3) . -2)] ;

c a t (21XdO, xdl1Xd2, Xd31Xd41Xd5, Xd6, Xd71Xd8, Xd9, XdlO, Xdll , Xdl2, Xdl3, Xdl4, Xdl5, XdlS, Xdl7, Xdl8, Xdl9);
aR4 = XdXRRGBt; aG4 = XdXGRGBt; aB4 = XdXBRGBt;
%**%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%*%%%%%%%%%*%%%now cat the coeff ient  of the i  loop to coEfficient matrix %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
CoEffl(ะ, 1 , i )=aRl;CoEff1 ( ะ, 2 , i)=aGl;CoEffl( ะ, 3 , i)=aBl;
CoEff2 (ะ, 1 , i )=aR2;CoEf f 2 ( ะ, 2 , i)=aG2;CoEff2 ( ะ, 3 , i)=aB2;
CoEff3( ะ, 1 , i)=aR3;CoEff3 ( ะ, 2 , i)=aG3;CoEff3 ( ะ, 3 , i)=aB3;
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CoEff 4 ( ะ, 1 , i ) =aR4;CoEf f 4 (ะ, 2 , i )=aG4;CoEf f 4 (ะ , 3 , i  )=aB4;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%endend
% end %%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% NEXT Calculate the input %%%%%%%%%%%%%%%%%%%%*%%%%%%%%%% %%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%File for Test image %

INP = wklread(IN);
%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% for i  = l : length(INP)%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%*%%%%%

INPt=INP(i , ะ);
%%%%%%%%%%%%%%% part 01%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
if ( (INP ( i , 1 > INP(i,2) & INP(i ,2) > INP(i,3)) 1 (INP(i ,1) == INP(i,2) ScINP(i ,2) > INP(i ,3)) ) & (INP(i ,1 )+INP(i ,2 )+INP(i ,3) > 383)aRlt=CoEff1( ,1,1) , aGlt=CoEff1 ( ,2,1) , aBlt=CoEffl( ,3 ,1) ;aR2t=CoEff2( ,1,1) , aG2t=CoEff2( ,2,1) , aB2t=CoEff2( ,3 ,1) ;aR3t=CoEff3( ,1,1) , aG3t=CoEff3( ,2,1) , aB3t=CoEff3( ,3 ,1) ;aR4t=CoEff4( ,1,1) , aG4t=CoEff4( ,2,1) , aB4t=CoEff4( ,3 ,1) ;
e l s e i f ( (INP(i ,1 > INP(i ,2) ร1 INP(i ,2) > INP(i,3)) 1 (INP i ,1) == INP(i ,2) &INP(i ,2) > INP(i ,3)) ) & (INP(i, 1 ) +INP(i , 2 ) +INP(i 3) < 384)aRlt=CoEffl ( ,1,2) , aGlt=CoEffl( ,2,2) , aBlt=CoEffl( ,3 ,2) ;aR2t=CoEf f 2 ( ,1,2) , aG2t=CoEff2( ,2,2) , aB2t=CoEff2( ,3 ,2) ;aR3t=CoEff3 ( ,1,2) , aG3t=CoEff3( ,2,2) , aB3t=CoEff3( ,3 ,2) ;aR4t=CoEff4( ,1,2) , aG4t=CoEff4( ,2,2) , aB4t=CoEff4( ,3 ,2) ;
%%%%%%%%%%%%%%% part 02*%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%
e l s e i f ( (INP(i ,1 > INP(i,3) & INP(i,3) > INP(i ,2)) 1 (INP(i,2) == INP ( i ,  3 ) &INP(i ,3) < INP(i ,1)) ) & (INP(i,1 ) +INP(i , 2 ) +INP(i ,3) > 383)aRlt=CoEf f 1( ,1,3) 1 aGlt=CoEffl( ,2,3) , aBlt=C®Effl< ,3 ,3) ;aR2t=CoEf f 2( ,1,3) , aG2t=CoEff2( ,2,3) , aB2t=CoEff2( ,3,3)  ;aR3t=CoEff3( ,1,3) , aG3t=CoEff3( ,2,3) , aB3t=CoEff3( ,3 ,3) ;aR4t=CoEff4( ,1,3) , aG4t=CoEff4( ,2,3) , aB4t=CoEff4( ,3 ,3) ;
e l s e i f ( (INP(i ,1) > INP(i ,3) & INP(i ,3) > INP(i ,2)) 1 (INP IIIICN•H INP(i ,3) &INP(i ,3) < INP(i ,1)) ) & (INP(i ,1)+INP(i ,2)+INP(i , 3) < 384)aRlt=CoEffl( ,1,4) , aGlt=CoEffl( . ,2 ,4) 1 aBlt=CoEffl( ,3 ,4) ;aR2t=CoEff2( ,1,4) , aG2t=CoEff2( ะ,2,4) , aB2t=CoEff2( ,3 ,4) ;aR3t=CoEf f 3( ,1,4) , aG3t=CoEff3( ะ, 2,4) , aB3t=CoEff3( ,3 ,4) ;aR4t=CoEff4( ,1,4) ! aG4t=CoEf f 4( ะ,2,4) , aB4t=CoEff4( ะ, 3,4 ) ;
%%%%%%%%%%%%%%% part 03%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
e l s e i f ( (INP(i , 3 > INP(i ,1) & INP(i ,1) > INP(i ,2)) 1 (INP(i ,1) == INP(i , 3 ) &INP(i ,3) > INP(i ,2)) ) & (INP(i , 1 ) +INP(i ,2) +INP(i ,3) > 383)aRlt=CoEff1( ,1,5) 1 aGlt=CoEffl( ะ,2,5) ■1 , aBlt=CoEffl( ,3 ,5) ;aR2t=CoEff2( ,1,5) , aG2t=CoEff2( ะ,2,5) ;, aB2t=CoEff2( ,3 ,5) ;aR3t=CoEff3( ,1,5) , aG3t=CoEff3( ะ,2,5) ;, aB3t=CoEff3( ,3,5) ;
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aR4t=CoEff4 (ะ, 1 ,5) ; ,  aG4t=CoEff4(ะ, 2 , 5 ) ; ,  aB4t=CoEff4(ะ,3,5) ;
elseif ( (INF(i ,3) > INP(i,l) Sc INP(i,l) > INP(i,2)) IINP (i , 3 ) > INP(i , 2 ) ) ) Sc (INP (i , 1 ) +INP ( i , 2 ) +INP (i , 3 ) < 384)aRlt=CoEff1(ะ aR2t=CoEff2( aR3t=CoEff3( aR4t=CoEf f4(

(INP(i ,1)
ะ, 1,6); aGlt=CoEff1 ( ,2,6); aBlt=CoEffl(ะ, 3,6);ะ, 1,6 ) ; aG2t=CoEf f 2( ,2,6) ; aB2t=CoEff2 (ะ,3 ,6) ;ะ, 1,6 ) ; aG3t=CoEf f 3( ,2,6) ; aB3t=CoEff3 (ะ, 3,6) ;ะ, 1,6 ) ; aG4t=CoEff4( ,2,6); aB4t=CoEff4(ะ, 3,6);

INP(i ,3) Sc

%%%%%%%%%%%%%%% part 04%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
e l s e i f  ( ( INP ( i , 2 ) > INP(i,l) Sc INP(i,l)  > INP(i,3)) I (INP(i,l)INP ( i  , 3 ) < INP ( i , 2 ) ) ) Sc ( INP ( i  , 1 ) +INP ( i , 2 ) +INP ( X, 3 ) > 383) = = INP ( i , 3 ) Sc

aRlt=CoEffl( ,1,7); aGlt=CoEff1( ,2, ๆ ) ; aBlt=C0 E ffl( ,3, ๆ )aR2t=CoEff2( ,1,7); aG2t=CoEff2( ,2, ๆ ) ; aB2t=CoEff2( ,3, ๆ )aR3t=CoEf f3( ,1,7); aG3t=CoEff3( ,2, 7) ; aB3t=CoEff3( , 3 , ๆ )aR4t=CoEff4( ,1,7); aG4t=CoEff4( ,2, ๆ )  ; aB4t=CoEff4( ,3, ๆ )

e l s e i f  ( ( INP ( i , 2 ) > INP ( i , 1 ) Sc INP(i,l)  > INP(i,3)) I (INP(i,l)  == INP(i,3) ScINP ( i , 3 ) < INP (i , 2 ) ) ) Sc ( INP ( i , 1 ) +INP (i  , 2 ) +INP (i , 3 ) < 384)aRlt=C0 E ffl( , 1 8) ; aGlt=CoEffl(ะ,2, 8) ; aBlt=CoEffl( ,3,8)aR2t=CoEff2( , 1 8) ; aG2t=CoEff2(ะ,2, 8) ; aB2t=CoEff2( ,3,8)aR3t=CoEff3( , 1 8) ; aG3 t=CoEf f3 (ะ,2, 8) ; aB3t=CoEff3( ,3,8)aR4t=CoEf f4( , 1 8) ; aG4t=CoEf f 4(ะ,2, 8) ; aB4t=CoEf f4( ,3,8)
%%%%%%%%%%%%%%% part 05%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
e l s e i f  ( ( INP ( i , 2 ) > INP(i,3) Sc INP ( i , 3 ) > INP(i,U) I (INP(i,2) == INP(i,3) ScINP ( i , 3 ) > INP ( i  , 1 ) ) ) Sc ( INP ( i  , 1 ) +INP ( i , 2 ) +INP ( i , 3 ) > 383)aRlt=CoEff1 ( ,1,9) ; aGlt=CoEffl( ,2, 9) ; aBlt=CoEffl( ,3, 9)aR2t=CoEf f 2( ,1,9) ; aG2t=CoEf f 2( ,2, ร ) ; aB2t=CoEff2( ,3, 9)aR3t=CoEff3( ,1,9); aG3t=CoEff3( ,2, ร )  ; aB3t=CoEff3( ,3, 9)aR4t=CoEff4( ,1,9); aG4t=CoEff4( ,2, ร ) ; aB4t=CoEff4( ,3, 9)

IN P(ÏÏf> (INP (i , 2 ) > INP (i , 3 ) Sc INP(i,3) > INP(i,D) I (INP(i,2) == INP ( i , 3 ) ScINP (i, 1 ) ) ) Sc (INP (i , 1 ) +INP (i , 2 ) +INP (i , 3 ) < 384)aRlt=CoEffl(ะ,1,10); aGlt=CoEffl( ,2,10)ะ aBlt=CoEf f1( ,3, 10)aR2t=CoEff2(ะ,1,10); aG2t=CoEff2( O \—103 aB2t=CoEff2( ,3, 10)aR3t=CoEff3(ะ,1,10); aG3t=CoEff3( ,2,10); aB3t=CoEff3( ,3, 10)aR4t=CoEf f4 ( ะ,1,10); aG4t=CoEff4( ,2,10); a34t=CoEf f 4 ( ,3, 10)
%%%%%%%%%%%%%%% part 06s%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

x„p, f i r :

e l s e i f  INP(i ,2) <

( ( INP ( i , 3 ) > INP ( i , 2 ) Sc INP ( i , 2 ) > INP(i,D) I (INP(i,l) == INP(i,2) ScINP ( i , 3 ) ) ) Sc ( INP ( i , 1 ) +INP ( i , 2 ) +INP ( i , 3 ) > 383)aRlt=CoEffl( ,1,11) , aGlt=C0 E f f l (: ,2,11) , aBlt=CoEff1( , 3 , 11)aR2t=CoEff2( ,1,11) , aG2t=CoEff2(ะ ,2,11) , aB2t=CoEff2( , 3 , 11)aR3 t=CoEf f 3( ,1,11) , aG3t=CoEff3(ะ ,2,11) , aB3t=CoEff3( ,3, 11)aR4t=CoEff4( ,1,11) 1 aG4t=CoEff4 ( ะ,2,11) , aB4t-CoEff4( ,3, 11)
( (INP(i ,3 INP(i ,3)) ) > INF {i , 2 ) Sc INP ( i , 2 ) > INP ( i , 1 ) ) 1 (INP(i ร. (INP (i , l )+INP(i ,2)  +INP ( i , 3 ) < 384) 1) == I
aRlt=CoEffl( ,1,12) 1 aGlt=CoEffl(ะ,2,12) , aBlt=CoEff1( , 3 , 12)aR2t=CoEff2( ,1,12) , aG2t=CoEff2 ( ะ,2,12) , aB2t=CoEff2( ,3, 12)aR3t=CoEff3( ,1,12) , aG3t=CoEff3(: ,2,12) , aB3t=CoEff3( ,3, 12)aR4t=CoEff4( ,1,12) , aG4t=CoEff4 ( ะ,2,12) , aB4t=CoEff4( ,3, 12)

%%%%%%%%%%%%%%% part 07%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%% part 07%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
INP ( i  , 1 ) ==INP ( i , 2 ) Sc INP ( i  , 2 ) ==INP ( i , 3 )aRlt=CoEffl( , 1, 13) ; aGlt=CoEffl(ะ,2,13) , aBlt=CoEffl(: ,3,13);aR2t=CoEf f2( , 1, 13) ; aG2t=CoEf f2(ะ,2,13) , aB2t=CoEff2 ( ะ,3,13);aR3t=CoEff3 ( , 1, 13) ; aG3t=CoEff3(ะ,2,13) , aB3t=CoEff3 ( ะ,3,13);aR4t=CoEff4( , 1, 13) ; aG4t=CoEff4(ะ,2,13) , aB4t=CoEf f4 ( ะ,3,13) ;

elseif
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%%%%%%%%%%%%%%% part 07%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*% %%%%%%%%%%%%%%% part 07%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%% f ir s t  order 04 calculate % %%%%%%%%%%%%%%%%%%%%%%%%%%%%%
INPa = c a t (2,ones( 1 , 1 ) , INPt); %%%%%%%%%%%%%%%%%%%Routl = INPa’ aRlt;Goutl = INPa*aGlt;Boutl = INPa*aBlt;

%%%%%%%%%%%%%%%%%%%%%%*%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% second order calculate % %%%%%%%%%%%%%%%%%%%%%%%%%%%%%INPbO = ones(1,1);INPbl = INPt(:,1);INPb2 = INPt(ะ,2);INPb3 = INPt(ะ’3);INPb4 = [INPt(ะ, 1) .*INPt( ,2)] ;INPb5 ะ= [INPt(ะ, 2) . *INPt( , 3 ) ] ;INPb6 = [INPt(ะ, 1 ) . *INPt( , 3 ) ] ;INPb7 = INPt (ะ, 1) . /'2;INPb8 = INPt (ะ, 2) . ‘'2;INPb9 = INPt(ะ, 3 ) . 2 ;INPblO= [INPt(ะ, 1) .*INPt( , 2 ) . *INPt(
INPb =cat(2,INPbO1INPbl, INPb2, INPb3, INPb4, INPb5, INPb61INPb7, INPb81INPb9, INPbl0); %%%%%%%%%%%%%%%%%%Rout2 = INPb*aR2t;Gout2 = INPb*aG2t;Bout2 = INPb*aB2t;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%% % Third orderl4 calculate % %%%%%%%%%%%%%%%%%%%%%%%%%%%%%INPcO = ones(1,1);INPcl = INPt ( , 1) ;INPc2 = INPt ( ,2) ;INPc3 = INPt ( ,3) ;INPc4 = [INPt ะ, 1) . *INPt( ,2)];INPc5 = [INPt(ะ, 2) . *INPt( 1 3 ) ] ;INPc6 = [INPt(ะ,1 ) .*INPt( , 3 ) ] ;INPc7 = INPt ( 11)."2;INPc8 = INPt ( , 2 ) . ~ 2 ;INPc9 = INPt ( ,3) . ' ■ 2 ;INPclO= [INPt(ะ, 1) . *INPt( ,2) . *INPtINPcll= INPt ( 1 1).A3;INPcl2= INPt ( ,2) ,A3;INPcl3= INPt ( ,3) .-'3;
INPc =cat(2,INPcO, INPcl, INPc2,INPc3, INPc4, INPc5, INPc6, INPC7, INPc8, INPc9, INPclO, INPcll, INPcl2 1INPC13) ; %%%%%%%%%%%%%%%%%%Rout3 = INPc*aR3t;Gout3 = INPc*aG3t;Bout3 = INPc*aB3t;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% Third order20 calculate %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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INPdO = ones(1,1)1-INPdl = INPt(: 1) ;INPd2 = INPt(ะ 2) ;INPd3 = INPt(: 3) 1-INPd4 = [INPt( ,1).*INPt{:,2)] ;INPdS = [INPt( ,2) .*INPt(: 1 3)] ;INPd6 = [INPt( ,1 ) .*INPt(:,3)] ;INPd7 = INPt(: 1).^2;INPd8 = INPt(: 2 )-~2;INPd9 = INPt{: 3 ) .  ̂2 ;INPdlO= [INPt( ,1 ) .*INPt(ะ 2) .*INPt(INPdll= INPt(: 11) .A31- INPdl2= INPt(: 12) .A3; INPdl3= INPt(ะ 13)."3 ;INPdl4= [INPt( 11).*(INPt( ,2) .-'2) ]INPdl5= [INPt( 12).* (INPt( 1 1) ■ ~2 ) ]INPdl6= [INPt( , 2 ) . *  (INPt( ,3) ■ A2 ) ]INPdl7= [INPt( 13 ).* (INPt( ,2) ■ A2 ) ]INPdl8= [INPt( 13).* (INPt( ,1) . A2 ) ]INPdl9= iINPt( 11).*(INPt( ,3) • A2 ) ]
INPd =cat(2,INPdO, INPdl1INPd2, INPd3, INPd4, INPd5, INPd6, INPd7, INPd8, INPd91INPdl01INPdl1 ,INPdl 2 , INPdl3, INPdl4,INPdlS,INPdlô,INPdl7, INPdl8, INPdl9)1- %%%%%%%%%%%%%%%%%%Rout4 = INPd*aR4t;Gout4 = INPd*aG4t1- Bout4 = INPd*aB4t;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% Get result in to matrices Output are PI P2 P3 P4 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%PI(i,:)= cat(2,Routl,Goutl,Boutl)1- P2(i 1:)= cat(2,Rout21Gout21Bout2)1- P3 ( i1:)= cat(21 Rout31 Gout31 Bout3)1- P4(i 1:)= cat(2,Rout4,Gout41 Bout4);
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%end%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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%This is for whole space
ร = input('give me LUT of SGB(scale255) to RGB(scale255) f ile  w k l: \v ,'ร')
IN= input('give me your Input file  SGB ( scale2 5 5 ) file  wkl:W, 'ร')
% File for LUT %LoUp = wklread(S);Rowl = length(LoUp);

SGB = LoUp(ะ, 1: 3 ) ;
RRGB = LoUp(:,4); %RRGBGRGB = LoUp(ะ, 5) ; %GRGBBRGB = LoUp(ะ, 6); %BRGB

% File for Test image %
INF = wklread(IN);Row2 = length(INP);

%%%%%%%%% retrive file  name to write TIFF later %%%%%%%%%%%IN(ะ, end-3 ะ end) = [] %ร(ะ, end-3 ะ end) = [] %%%%%%%%%% retrive file  name to write TIFF later %%%%%%%%%%% .
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% % Here, Coefficient matrix %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%aRl = zeros(4,1);aGl = zeros(4,1);aBl = zeros(4,1);
aR2 = zeros(11,1)aC-2 = zeros(11,1)aB2 = zeros(11,1)
aR3 rr zeros(14,1)aG3 = zeros(14,1)aB3 = zeros(14,1)
aF;4 - zeros(20,1)aG4 = zeros(20,1)aB4 = zeros(20,1)
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% % first order 04 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
Xa = cat(2,ones(Rowl,1 ) ,SGB);
aRl = Xa\RRGB aGl = XaXGRGB aBl = XaVBRGB
% first order 04 calculate %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%INPa = cat(2,ones(Row2,l),INP);%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%Routl = INPa*aRl;Goutl = INPa*aGl;Boutl = INPa*aBl;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Make result matrix to Image%% f ir s t  order 04 calculate %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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P = cat(2,Routl,Goutl,Boutl);Pzl= length(P); q ะ Pzl+1;
for i=q:750P ( i , :-)= [255 255 255] ;end

ร = 2 *c e il((25-(Pzl-(25*(fix(Pzl/25)) ) ) ) / 2)
for i=q: 2 : (q+s-1)P(i, ะ) = [0 0 0] ;end
X=P(: ,1,1);y=P(ะ, 2,1) ; z=p(ะ,3,1) ;
% make each RGB column to each matrix x ,y ,z
X = (reshape(X,25130)) / 255 ; y = (reshape(y,25 ,30)) / 255;Z = (reshape(z ,25 ,30)) / 255;
พ = zeros(25,30,3);
% Reshape each matrix to 25 by 30 % divide to be 0-1 value % (because of matlab needed)% now set พ matrix that 25 by 30 by 3 % to f i l l  with R,G,B value
for i=l:25for j =1 :30

พ น ,  3 ,1 ) =x ( i  , j , 1 ) ;endend
for i  = 1: 2 5for j =1 : 3 0

พ น , ว,2 ) = y ( i , j , l )  ;endend
for i  = 1: 2 5for j = l : 30 พ( i , 3 , 3)= z ( i , j ,1);endend
%Here you get each pixel  per patch
u=zeros(625,750,3);
% Let interpolate T to be N % Output i s  625x750 pixel ,% RGB image, each patch i s  25x25 pixel
for i  = 1: 2 5

บ (น'( 25*i)-24> ะ!: (25*i) ) 1 ( ( (25* j )-24 ) ะ!: (25* j ) ) ,1) = พ( i ,  j , l )  ;บ(( ( (25*i)-24)ะ!: (25*i)), (((25*j ) -24)ะ!: (25*j )),2) = พ( i, j , 2 ) ; บ ( (: ( (25*1) -24) ะ!: (25*i) ) , ( ( (25*3)-24) ะ!: (25*3) ) ,3) = พน. ว, 3) ; endend
% put time stamp f i l e  name %
o = datestr(now,0);0(1,15) = • h •0(1,18) = 'm'
H = ['พ_cal3x04_', IN, ' by ■ .ร,' at • , 0 , ' . t i f ■ ];
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imwrite (บ,H, 't i f ' , ' resolut ion ' ,100)
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% % second order 11 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%.%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
XbO = ones(Rowl,1);xbl = SGB ( ,1) ;Xb2 = SGB ( ,2) ;Xb3 = SGB ( ,3) ;Xb4 = [SGB(ะ, 1) . *SGB( ะ,2)] ;Xb5 = [SGB(ะ, 2) . *SGB( ะ, 3 ) ] ;Xb6 = [SGB(ะ, 1 ) • *SGB( ะ,3)1;Xb7 = SGB ( ,1) .~2;Xb8 = SGB ( ,2) . ~ 2 ;Xb9 ะะ SGB ( ,3) . ' • 2 ;XblO= [SGB(ะ, 1) . *SGB(ะ , 2 ) . *SGB(ะ,3)] ;
Xb c a t (2,XbO, Xbl, Xb2, Xb31Xb4, Xb5, Xb6, Xb7, Xb8, Xb9, XblO)
aR2 - XbXRRGB;aG2 = XbXGRGB;aB2 = Xb\BRGB;
% second order 11 calculate %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%INPbO = ones(Row2,1);INPbl = INP( , 1) ;INPb2 = INP ( ,2) ;INPb3 = INP( ,3) ;INPb4 = [INP(ะ, 1) . *INP( ,2)] ;INPb5 = [INP( ะ, 2 ) . *INP( , 3 ) ] ;INPb6 = [INP( ะ, 1 ) . *INP( , 3 ) ] ;INPb7 = INP ( ,1) •/'2;INPb8 = INP ( , 2) .-'2;INPb9 = INP ( ,3) . ' ' ว. - ,INPbl0= [INP( ะ, 1 ) . *INP( , 2 ) . *INP(
INPb = c a t (2 ,INPbO,INPbl,INPb2, INPb31INPb4, INPb5, INPb6, INPb7; INPb8,INPb9, INPblO); %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
R o u t 2  = INPb*aR2;
G o u t 2  = INPb*aG2;
B o u t 2 = INPb*aB2;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Make result  matrix to Image%% f i r s t  order 04 calculate %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%P = c a t (2,Rout2,Gout2, Bout2);Pzl= length(P); q = Pzl+1;
for i=q:750p ( i , ะ) = [255 255 255] ;end

ร = 2* cei l ( (25- (Pzl - (2 5*( f ix (Pzl /25 )) ) ) ) / 2)
for i =q:2:(q+s-1)p(i , ะ) = [0end
x= p ( ะ,1,1) ;y=p (ะ ,2,1) ;z=p(ะ ,3,1) ;
% make each RGB column to each matrix x ,y ,z
X = ( r e s h a p e ( x , 2 5 13 0 ) ) / 255  ; y = ( r e s h a p e ( y , 2 5 , 3 0 ) ( / 2 5 5 ;
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Z = (reshape( z , 25,30) ) / 255 ;
พ = zeros(25,30,3);
% Reshape each matrix to 25 by 30 % divide to be 0-1 value % (because of matlab needed)% now set พ matrix that 25 by 30 by 3 % to f i l l  with R,G,B value
for i = l : 25for 3=1:30 พ ( i , 3 , 1 ) =x(i , j ,1);endend
f o r  i = l : 2 5for 3=1:30 พ(i ,3 , 2 ) =y(1,3,1);endend
f o r  i  =1 ะ 25for 3=1:30 พ(i,  3 , 3 ) =z (i ,  j 1 1) ;endend
%Here you get each pixel  per patch
บ=zeros(625,750,3);
% Let interpolate T to be N % Output i s  625x750 pixel ,% RGB image, each patch i s  25x25 pixel
f o r  1 = 1 : 2 5

บ ( (น  25*1 ) -24) ะ!: (25*1) ) , ( ( (25*3 ) -24) : 1 ะ (25* j) ) ,1) = พ (i ,  3,1) ;บ((((25*1)-24) : 1 ะ(25*1)) , (( (25*3)-24)ะ 1 ะ (25*3)),2) = พ( i , j , 2 ) ; บ( ( ( (25*1)-24)ะ 1 ะ (25*1)), ( ((25*3 ) -2 4 ) ะ 1 ะ (25*3)),3) = พ(1,3.3) ;  endend
% put time stamp f i l e  name %
0 = datestr(now,0);
0 ( 1 , 1 5 )  = ' h '
0 ( 1 , 1 8 )  = 'm'
H = ['พ_ c a l3 x l l _ ' , IN, ' by ' , ร , ’ at ' , 0 , ' . t i f ' ] ;
imwrite (บ,H , ' t i f ' ,  ' re solut ion' ,100)
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% Third order 14 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

1 1 1 : : , 2 ) ] ;
Xc5 = [SGB( : , 2 ) .*SGB( , 3 ) ] ;
Xc6 = [ SGB( ะ, 1 ) . *SGB( , 3 ) ] ;
Xc7 = SGB{ : , 1 ) . " 2  
Xc8 = SGB( ะ , 2 ) ,~2

ร ๊ . :  S i l l 3GB ( , 2 ) . * SG B( : , 3 ) ]
X c l l =  SGB( : , 1 ) , A3 
X c l 2=  SGB ( : , 2 ) . ' ' 3  
X c l 3 =  S G B( : , 3 ) . " 3
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Xc = c a t (2 , XcO, Xcl, Xc2, Xc3 1 Xc4 , Xc5, Xc6, Xc7, Xc8, Xc9, XclO, Xc l l , Xcl2, Xcl3);
aR3 = Xc\RRGB; aG3 = XcNGRGB; aB3 = XcNBRGB;

%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%INPcO = ones(Row2,1);INPcl = INP ( ,1) ;INPc2 = INP ( ,2) ;INPc3 = INP ( ,3) ;INPc4 = [INP( : , 1 ) . *INP( ,2)INPc5 = [INP( ะ, 2 ) . *INP( ,3)INPc6 = [INP(ะ, 1 ) . *INP( ,3)INPc7 = INP ( ,1) .''2;INPc8 = INP ( <OJ

INPc9 = INP ( ,3) .''2;INPcl0= [INP ะ, 1) . *INP( ,2)INPcll= INP ( ,1) . A3 ;INPcl2= INP ( , 2 ) . - 3 ;INPcl3= INP ( 13 ) . A3;
INPc =c a t (2 ,INPcO,INPcl,INPc21INPc3, INPc4,INPc5,INPc6, INPc7, INPc8, INPc9, INPclO, INPcll, INPcI2 , INPC13); 7%%%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Rout3 = INPc*aR3;Gout3 = INPc*aG3;Bout3 = INPc*aB3;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Make result  matrix to Image%% f i r s t  order 04 calculate %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%p = c a t (2,Rout3,Gout3, Bout3);Pzl= length(P); q = Pzl+1;
for i=q: 750P ( i , : )=  [255 255 255] ;end

ร = 2 * c e i l ( (25- (Pz l - (25*(f ix (P zl /2 5) ) ) ) ) / 2)
for i=q:2 : (q+s-1)P(i, : ) = [0 0 0] ;end
X = P ( : , 1 , 1 )  ; y=p(ะ,2,1);  z=p(ะ,3,1) ;
% make each RGB column to each matrix x ,y ,z
X = (reshape(x,25 ,30 )) / 255 ; y = (reshape(y,2 5 ,3 0 ) ) / 255 ; z = (reshape(Z,2 5 ,3 0 ) ) / 255;
พ = zeros(25,30,3 ) ;

% Reshape each matrix to 25 by 30 % divide to be 0-1 value % (because of mat lab needed)% now set พ matrix that 25 by 30 by 3 % to f i l l  with R,G, B value
for i  = l  : 25for j =1 : 30 พ(i ,0 , 1 ) = x ( i , j ,1);

end
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end
for i = 1: 25for j =1 : 3 0 พ ( i , 3 ,2 ) =y ( i , j , 1 ) ;endend
for i=l:25for j =1 : 30 พ(i, 3 , 3 )=z ( i , j  , 1) ;endend
%Here you get each pixel  per patch
บ=zeros(625,750,3) ;
% Let interpolate T to be N % Output i s  625x750 pixel,% RGB image, each patch i s  25x25 pixel
for i=l:25

บ(( น ิ25 * i ) -24 )ะ!: (25*i) ) , ( ( (25*j ) -2 4 ) ะ 1 ะ (25*j ) ),1)  = W ( i , j , l ) ;U( ( ( (25*i) -24) ะ 1: (25 ท)  ) , ( ( <25* j >-24) ะ!: (25* j) ) ,2) = พ( i , j , 2 ) ; U( ( ( <25*i>-24) :1: (25*i) ), ( ( (25* :) -24)ะ 1 : (25*3)),3) = พ( i . 3,3);  endend
% put time stamp f i l e  name %
0 = datestr(now,0);0(1,15) = 'h'0(1,18) = 'ณ1
H = ['พ_cal3xl4_' , IN, ' by ' , ร , , at ' , 0 , ' . t i f ']; 
imwrite (บ,H, ' t i f ' ,  ' resolut ion',100)

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% % Third order 20 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%*%%%
XdO = ones(Rowl,1);xdl = SGB (ะ, 1);Xd2 = SGB (ะ 2) ;Xd3 = SGB (ะ 3) ;Xd4 = [ SGB ( ,1) .*SGB(ะ,2)1;Xd5 = [ SGB ( ,2) .*SGB(ะ,3)];Xd6 = [ SGB ( ,1) .*SGB(ะ,3)];Xd7 = SGB ( ะ 1) .~2;Xd8 = SGB (ะ 2) .~2;Xd9 = SGB (ะ 3) .~2 ;Xdl0 = [ SGB ( ,1) .*SGB(ะ, 2) .*SGB(ะxdll = SGB ( ะ 1) .^3;Xdl 2 = SGB (ะ, 2 ) ."3;Xdl 3 = SGB(ะ,3 ) ."3;Xdl 4 = [SGB ( ,1) . * (SGB (ะ, 2) .■ '2)1Xdl 5 = [ SGB ( ,2) . * (SGB( ะ , 1) .-'2) ]Xdl 6 = i SGB ( ,2) .* (SGB (ะ, 3).-'2)]Xdl7 = [SGB ( ,3) .* (SGB(ะ,2).*2)]Xdl 8 = [ SGB ( ,3) .*(SGB(ะ, 1) .~2)]Xdl 9 = [SGB ( , 1) . * (SGB( ะ ,3) . ' ' 2) }

cat(2,Xd0,Xdl,Xd2,Xd3,Xd4,Xd5,Xd6,Xd7,Xd8,Xd9,Xdl0,Xdll,Xdl2,Xdl3,Xdl4,Xdl5,Xdl6,Xdl7, 
Xdl8,Xdl9 );
aR4 = XdXRRGB; aG4 = XdXGRGB; aB4 = Xd\BRGB;
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% Third order 14 calculate %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%INPdO = ones(Row2,1);INPdl = INP ( ะ 1) ;INPd2 = INP(ะ, 2);INPd3 = INP ( ะ 3) ;INPd4 = [ INP ( , 1 ) . *INP(ะ 2) ] ;INPd5 = [ INP ( ,2) . *INP(ะ, 3)];INPd6 = [ INP ( , 1 ) . *INP(ะ,3)] ;INPd7 = INP( : , 1) .-'2;INPd8 = INP ( ะ 2) .-'2;INPd9 = INP (ะ, 3) .''2;INPdlO= [ INP ( , 1 ) . *INP(ะ 2) .* INP( ะ,3))INPdll= INP( ะ, 1) . ' • 3 ;INPdl2= INP(ะ, 2 ) .~3;INPdl3= INP(ะ, 3)."3 ;INPdl4= [ INP ( , 1 ) . * ( INP( ,2 ) .~ 2) ; ] ;INPdl5= i INP ( , 2 ) . * ( INP( ,1 ) ."2); ] ;INPdl6= [ INP ( ,2) . * (INP( , 3 ) . /'2); ];INPdl7= [ INP ( ,3) . * (INP( ,2) . -2 ) ; ] ;INPdl8= [ INP ( ,3) . * (INP( C\2<1—1

INPdl9= [ INP ( , 1) •*(INP( ,3).^2 ) ; ] ;
INPd =c a t (2 ,INPdO,INPdl,INPd2,INPd3,INPd4,INPd5,INPd6,INPd7,INPd8,INPd9,INPdlO,INPdll,INPdl2 , INPdl3 , INPdl4 , INPdl5 , INPdl6, INPdl7, INPdl8 , INPdl9); %%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Rout4 = INPd*aR4;Gout4 = INPd*aG4;Bout4 = INPd*aB4;
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Make result  matrix to Image%% f i r s t  order 04 calculate %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%p = c a t (2,Rout4, Gout4, Bout4);Pzl= length(P); q ะ Pzl+1;
for i=q:750P(i,  :)= [255 255 255] ;end

ร = 2*ceil((25-(Pzl-(25*(fix(Pzl/25)) ) ) ) / 2)
for i=q:2 ะ (q+s-1)P(i ,  : ) = [0 0 0] ;end
x=p(ะ,1,1) ;  y=P(ะ,2,1) ; z = p (ะ,3,1) ;
% make each RGB column to each matrix x ,y ,z
X  = (reshape ( x , 25,30) ) / 255; y = (reshape(y , 251 3 0 ) ) / 255 ;
Z = (reshape(Z ,25130 ) ) / 255 ;
พ = zeros(25,30,3);
% Reshape each matrix to 25 by 30 % divide to be 0-1 value % (because of matlab needed)% now set  พ matrix that 25 by 30 by 3 % to f i l l  with R,G,B value
for i  = 1: 2 5for j =1 :30พ ( i , j 11)=x(i , j , 1 ) ;
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endend
for i = l ะ25for j =1 : 30 พ ( i  , 3 ,2 ) =y ( i , j , 1 ) ;endend
for i  = l ะ 2 5for j = l  : 30W(i, 3 , 3 )= z ( i , j ,1) ;endend
%Here you get each pixel  per patch
บ=zeros(625,750,3) ;
% Let interpolate T to be N % Output i s  625x750 pixel ,% RGB image, each patch i s  25x25 pixel
for i=l:25

บ ( ( M 2 5 * i ) -2 4) : 1 : ( 2 5 * i ) ) ,  ( ( ( 2 5 * j ) - 2 4 ) ะ ! : ( 2 5 * j ) ) , 1 )  = พ( i , j , 1 ) ;บน ( (25*i) -24) :1: (25*i) ) , ( ( <25*j ) -24) :1: (25*j ) ),2) = พ( i , j ,2); บน ( (25*i) -24) :1: (25*i) ) , ( ( (25*3) -24) :1: (25*3 ) ) ,3 ) = พ( i , 3,3); endend
% put time stamp f i l e  name %
0 = datestr(now,0);0(1,15) = 'h'0(1,18) = 'm'
H = ['พ_cal3x20_', IN, ' by ' , ร,' at ' , 0, ' . t i f  1 ); 
imwrite (บ,H , ' t i f ' , ' resolut ion’ ,100)
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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