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�
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�`-��G��K$���	
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��!��ก#"��G�ก���ก�����
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ก�����	
DX.!�M��$��M.�ก�0�!���Z������������	
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�3,����������-ก�� Matlab 

 

/_!กCJ	��F���	�ก��/j"���C/ (Curve fitting) �$�
�K���� Simple mono-exponential �	!�MV 

clear 
close all 
clc 
info = dicominfo('saoB1'); 
pic = dicomread(info); 
tpic = double(pic); 
Rpic = 255*(tpic/max(max(tpic,[],1),[],2)); 
figure(1);imagesc(uint16(pic));colormap(gray); axis equal   
h = imrect;      
p = wait(h);    
p = floor(p);   
sub_x = pic(p(2):p(2)+p(4),p(1):p(1)+p(3),:); 
sub_x = double(sub_x); 
Rsub_x1 = 255*(sub_x/max(max(sub_x,[],1),[],2)); 
Rsub_x = zeros(size(sub_x,1),size(sub_x,2));  
sub_xn = sub_x/max(max(sub_x,[],1),[],2);   
roi_x = roipoly(sub_xn);    
XXX = double(sub_x).*double(roi_x); 
figure(2);imagesc(uint16(XXX));colormap(gray);axis equal    
xx = []; 
T = zeros(1,8); 
Xx = []; 
dd = []; 
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for k = 1:8 
    eval(['info = dicominfo(' '''' 'saoB' num2str(k)  ''' );']) 
    T(k) = info.EchoTime; 
    pic = dicomread(info); 
    pic = uint16(pic); 
    sub_x = pic(p(2):p(2)+p(4),p(1):p(1)+p(3),:); 
    sub_x = double(sub_x); 
    X = double(sub_x).*double(roi_x); 
    Xx{k} = X; 
    figure(2);imagesc(uint16(XXX));colormap(gray) 
    P = []; 
    XX = []; 
    PP = []; 
    DD = []; 
    for i = 1:size(roi_x,1) 
        for j = 1:size(roi_x,2) 
            if roi_x(i,j) ~= 0 
                P = [P ;i j]; 
                XX = [XX sub_x(i,j)]; 
            end 
            PP = [PP;i j]; 
            DD = [DD sub_x(i,j)]; 
        end 
    end 
    xx = [xx;XX]; 
    dd = [dd;DD]; 
end 
t2 = zeros(1,length(xx)); 
for i = 1:length(xx) 
     S = double(xx(:,i)); 
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    s = fitoptions('Method','NonlinearLeastSquares','StartPoint',[0  10],'Lower',0,'Upper',2000); 
    f = fittype('S0*exp(-x/T2)'); 
    [c,gof] = fit(T',S,f,s); 
    t2(i) = c.T2; 
     R2(i) = gof.rsquare;         
end 
T2 = zeros(size(roi_x,1),size(roi_x,2)); 
for j = 1:size(t2,2) 
     if t2(j) < 2000 
         T2(P(j,1),P(j,2)) = t2(j); 
     else 
         T2(P(j,1),P(j,2)) = 2000.1; 
     end  
end 
  
TT2 = T2; 
  

for i = 1:size(sub_x,1) 
    for j = 1:size(sub_x,2) 
        if T2(i,j)~=0 
            Rsub_x(i,j) = TT2(i,j); 
            Rsub_x1(i,j) = TT2(i,j); 
        end 
    end 
end 
  

Bpic2 = Rpic; 
Bpic = zeros(size(Rpic,1),size(Rpic,2)); 
Bpic(p(2):p(2)+p(4),p(1):p(1)+p(3)) = Rsub_x; 
Bpic2(p(2):p(2)+p(4),p(1):p(1)+p(3)) = Rsub_x1; 
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Bpic1 = Bpic; 
Bpic1(Bpic1 == 0) = 2; 
Bpic1(Bpic1 ~= 2) = 0; 
Bpic1(Bpic1 == 2) = 1; 
  
RES(:,:,1) = Bpic2; 
RES(:,:,2) = Bpic1.*Rpic; 
RES(:,:,3) = Bpic1.*Rpic; 
  
figure(4);imagesc(double(T2));colormap(hot); 
figure(5);hist(t2); 
figure(6);imagesc(uint8(RES)); 
%figure(6);imagesc(uint8(RES)); 
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