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Mangosteen is one of Thailand’s important export fruits. This economy fruit has been
demanded in many countries and made high profit back to the country. Our product quality,
however, is not good enough to compete with others in the world market, because our farmer lacks
an efficient method to cultivate their goods. Image Processing is a solution that helps the growers
get the better products. By using this method, mangosteen is placed on a pulley driven by an
electrical motor. A camera is installed at the side of the moving way to take a product’s photo. The
photo is recorded and analyzed by a microprocessor. In doing so, the system can recognize fruits’
simple characteristics quickly and accurately. When comparing this method with the manual one,

hand-collecting, this proposed method can help the farmers reduce their cost and time. As a result,
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the export product is better in quality yet cost-effective.
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14)sunsu Matlab

Yor==="LClear =
close all;
clear all;

cle;

%=== Open Files ====

fid = fopen('mangosteenl.raw');
img = fread(fid,[320,240]);
felose(fid);

img = img';

%=== Averaging Filter ==

M_size =3;

A_mask = ones(M_size);

A_mask = A_mask * 1/(M_size”2); % Averaging mask

A_result = conv2(img,A mask,'same');

%===Laplacian Filter ==

L _mask2 = [-1-1-1;-1 8 "W -1%; % Laplacian mask -1 § -1
L _maskl =[0-10;-14-1;0-10]; % Laplacian mask -1 4-1
L_resultl = conv2(img,L._mask1,'same");

L_result2 = conv2(img,L._mask2,'same");

%=== Laplacian after Averaging =====

L _result3 = conv2(A_result,L._maskl,'same’);
L_result4 = conv2(A_result,L_mask2,'same");
%=== Gaussian Filter ==

sigma = 2;



min = -((M_size-1)/2);
max = -min;
row = [min:max];
colomn = row;
for i=1:M_size
for j=1:M_size
G_mask(i,j) = exp( -(row(1)"2 + colomn(j)"2)/(2*sigma”2));
end
end
nor_const = sum(sum(G_mask));
G_mask = G_mask/nor_const; % Gaussian mask

G_result= conv2(img,G mask,'same');

%=== Laplacian of Gaussian ===
LOG _resultl = conv2(G_result,L._maskl,'same');

LOG result2 = conv2(G_result,l._mask2,'same');

%=== Thresholding ===
T =40;
Im_size = size(img);
for i=1:Im_size(1)
for j = 1:Im_size(2)
iflimg(ij)> T)
T result(ij) = 255;
else
T result(i) = 0;

end

if(img(i,j)> 80)
T _result2(i,j) = 255;

% Threshold value
% Find Size of image

% For Loop

% Compare Gray-level with Threshold value

% Threshold = 80



end

%

Pgx_mask=[111;000;-1-1-1];

Pgy mask=[-101;-101;-101];
Sgx_mask=[121;000;-1-2-1];

Sgy mask=[-101;-202;-1 0.1];
Px_result = conv2(img,Pgx_mask,'same");
Py_result = conv2(img,Pgy mask,'same");
P_result = abs(Px_result) + abs(Py_result);
Sx_result = conv2(img,Sgx_mask,'same");
Sy _result = conv2(img,Sgy_mask,'same");

S_result = abs(Sx_result) + abs(Sy_result);

%
%

else

T result2(i,j) = 0;
end
if(img(i,j)> 100)

T _result3(i,)) = 255;
else

T result3(i,j) = 0;
end
if(img(i,j)> 130)

T resultd(i,j) = 255;
else

T _resultd(i,j) = 0;

end

end

=== Gradient Operator ===

=== Display all results ===

Display Threshold results

% Threshold = 100

% Threshold = 130

% Prewitt Gx mask
% Prewitt Gy mask
% Sobel Gx mask
% Sobel Gy mask

% Prewitt |Gx| +|Gy]

% Sobel |Gx| +|Gy]



figure;

subplot 331, colormap(gray(256)), image(img),axis off, title(['Original'l);
subplot 332,image(T_result),axis off, title(['Threshold =" mn2str(T)]);
subplot 333,image(T_result2),axis off, title(['Threshold =" nt2str(80)]);
subplot 334,image(T _result3),axis off, title([' Threshold =" int2str(100)]);

subplot 335,image(T _result4),axis off, title(['Threshold =" int2str(130)]);

%=== Display Gradient Results ===

figure;

subplot 331,colormap(gray(256)),image(img),axis off, title('Original’);
subplot 334,image(Px_result),axis off title(Prewitt X axis');

subplot 335,image(Py_result),axis offtitle('Prewitt Y axis');

subplot 336,image(P_result),axis off title('Prewitt XY axis');

subplot 337,image(Sx_result),axis off title('Sobel X axis');

subplot 338,image(Sy_result),axis off title("Sobel Y axis');

subplot 339,image(S_result),axis offititle('Sobel XY axis');

%=== Display Laplacian Results ===

figure;

subplot 331,colormap(gray(256)),image(img),axis off, title('Original’);
subplot 332,image(L_resultl),axis off, title('Laplacian [-1 4 -1]');
subplot 333,image(L_result2),axis off, title('Laplacian [-1 8 -1]');
subplot 335,image(L_resul3),axis off, title('[-1 4 1] after Averging');
subplot 336,image(L_result4),axis off, title('[-1 & -1] after Averging');
subplot 338,image(LOG _resultl),axis off, title('Laplacian of Gaussian');

subplot 339,image(LOG _result2),axis off, title('Laplacian of Gaussian');

%=== Gradient of Gaussian ===



Px_result2 = conv2(G_result,Pgx_mask,'same");
Py result2 = conv2(G_result,Pgy mask,'same");
P result2 = abs(Px_result2) + abs(Py _result2);

Sx_result2 = conv2(G_result,Sgx_mask,'same");
Sy _result2 = conv2(G_result,Sgy mask,'same');

S_result2 = abs(Sx_result2) + abs(Sy result2);

figure;
subplot 331,colormap(gray(256)),image(P_result2),axis off, title('Original');

subplot 332,image(S_result2),axis off, title('Original');

% Gradient of Gaussian gives the stmilar results with LOG.

% We are still unable to separate mangosteen from background.





