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APPENDICES 
 

APPENDIX - A1: PROGRAMMING & CODING 
 

CFRS POLSAR PRE-PROCESSING MATLAB CODING: 
 
clear all; 
clc; 
%Read all real and imag images for Measured Matrix Mrh & Mrv in double 
IMrh=double(imread('D:\workspace\NRSCdata\163424511\sarscape products\IMrh.tif')); 
QMrh=double(imread('D:\workspace\NRSCdata\163424511\sarscape products\QMrh.tif')); 
IMrv=double(imread('D:\workspace\NRSCdata\163424511\sarscape products\IMrv.tif')); 
QMrv=double(imread('D:\workspace\NRSCdata\163424511\sarscape products\QMrv.tif')); 
  
Mrh=[];Mrv=[]; 
  
Mrh=complex(IMrh,QMrh); 
Mrv=complex(IMrv,QMrv); 
%imtool(abs(Mrh));imtool(abs(Mrv)); 
  
[x y]=size(Mrh); 
[m n]=size(Mrv); 
FR=[]; 
MrhC=[];MrvC=[]; 
MrhC=conj(Mrh); 
MrvC=conj(Mrv); 
  
FR = 0.5.*atan(2.*(real(Mrh.*MrvC)./((Mrv.*MrvC)-(Mrh.*MrhC)))); 
[p q]=size(FR);  
%imtool(abs(FR)); 
%Tiff true value conversion 
t=Tiff('D:\workspace\NRSCdata\163424511\sarscape products\FR_matlab.tif', 'w'); 
tagstruct.ImageLength = size(FR,1); 
tagstruct.ImageWidth = size(FR,2); 
tagstruct.Photometric = Tiff.Photometric.MinIsBlack; 
tagstruct.BitsPerSample = 64; 
tagstruct.SampleFormat = 3; 
tagstruct.SamplesPerPixel = 1; 
tagstruct.RowsPerStrip = 16; 
tagstruct.PlanarConfiguration = Tiff.PlanarConfiguration.Chunky; 
tagstruct.Software = 'MATLAB'; 
t.setTag(tagstruct); 
t.write(FR); 
t.close(); 
figure;imagesc(imread('D:\workspace\NRSCdata\163424511\sarscape 
products\FR_matlab.tif')); 
  
Srh=[];Srv=[]; 
  
Srh = exp(1i.*FR).*(cos(FR).*Mrh - sin(FR).*Mrv); 
Srv = exp(1i.*FR).*(sin(FR).*Mrh + cos(FR).*Mrv); 
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%imtool(abs(Srh));imtool(abs(Srv)); 
  
ISrh = real(Srh); 
QSrh = imag(Srh); 
ISrv = real(Srv); 
QSrv = imag(Srv); 
  
%Tiff true value conversion 
t=Tiff('D:\workspace\NRSCdata\163424511\sarscape products\ISrh.tif', 'w'); 
tagstruct.ImageLength = size(ISrh,1); 
tagstruct.ImageWidth = size(ISrh,2); 
tagstruct.Photometric = Tiff.Photometric.MinIsBlack; 
tagstruct.BitsPerSample = 64; 
tagstruct.SampleFormat = 3; 
tagstruct.SamplesPerPixel = 1; 
tagstruct.RowsPerStrip = 16; 
tagstruct.PlanarConfiguration = Tiff.PlanarConfiguration.Chunky; 
tagstruct.Software = 'MATLAB'; 
t.setTag(tagstruct); 
t.write(ISrh); 
t.close(); 
figure;imagesc(imread('D:\workspace\NRSCdata\163424511\sarscape products\ISrh.tif')); 
  
%Tiff true value conversion 
t=Tiff('D:\workspace\NRSCdata\163424511\sarscape products\QSrh.tif', 'w'); 
tagstruct.ImageLength = size(QSrh,1); 
tagstruct.ImageWidth = size(QSrh,2); 
tagstruct.Photometric = Tiff.Photometric.MinIsBlack; 
tagstruct.BitsPerSample = 64; 
tagstruct.SampleFormat = 3; 
tagstruct.SamplesPerPixel = 1; 
tagstruct.RowsPerStrip = 16; 
tagstruct.PlanarConfiguration = Tiff.PlanarConfiguration.Chunky; 
tagstruct.Software = 'MATLAB'; 
t.setTag(tagstruct); 
t.write(QSrh); 
t.close(); 
figure;imagesc(imread('D:\workspace\NRSCdata\163424511\sarscape products\QSrh.tif')); 
  
%Tiff true value conversion 
t=Tiff('D:\workspace\NRSCdata\163424511\sarscape products\ISrv.tif', 'w'); 
tagstruct.ImageLength = size(ISrv,1); 
tagstruct.ImageWidth = size(ISrv,2); 
tagstruct.Photometric = Tiff.Photometric.MinIsBlack; 
tagstruct.BitsPerSample = 64; 
tagstruct.SampleFormat = 3; 
tagstruct.SamplesPerPixel = 1; 
tagstruct.RowsPerStrip = 16; 
tagstruct.PlanarConfiguration = Tiff.PlanarConfiguration.Chunky; 
tagstruct.Software = 'MATLAB'; 
t.setTag(tagstruct); 
t.write(ISrv); 
t.close(); 
figure;imagesc(imread('D:\workspace\NRSCdata\163424511\sarscape products\ISrv.tif')); 
  
%Tiff true value conversion 
t=Tiff('D:\workspace\NRSCdata\163424511\sarscape products\QSrv.tif', 'w'); 
tagstruct.ImageLength = size(QSrv,1); 
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tagstruct.ImageWidth = size(QSrv,2); 
tagstruct.Photometric = Tiff.Photometric.MinIsBlack; 
tagstruct.BitsPerSample = 64; 
tagstruct.SampleFormat = 3; 
tagstruct.SamplesPerPixel = 1; 
tagstruct.RowsPerStrip = 16; 
tagstruct.PlanarConfiguration = Tiff.PlanarConfiguration.Chunky; 
tagstruct.Software = 'MATLAB'; 
t.setTag(tagstruct); 
t.write(QSrv); 
t.close(); 
imagesc(imread('D:\workspace\NRSCdata\163424511\sarscape products\QSrv.tif')); 
  
%calculate conformity co-efficient mu 
Mu=[]; 
SrhC = conj(Srh); 
SrvC = conj(Srv); 
Mu = 2.*imag(Srh.*SrvC)./((Srh.*SrhC)+(Srv.*SrvC)); 
%imtool(Mu); 
%Tiff true value conversion 
t=Tiff('D:\workspace\NRSCdata\163424511\sarscape products\Mu_matlab.tif', 'w'); 
tagstruct.ImageLength = size(Mu,1); 
tagstruct.ImageWidth = size(Mu,2); 
tagstruct.Photometric = Tiff.Photometric.MinIsBlack; 
tagstruct.BitsPerSample = 64; 
tagstruct.SampleFormat = 3; 
tagstruct.SamplesPerPixel = 1; 
tagstruct.RowsPerStrip = 16; 
tagstruct.PlanarConfiguration = Tiff.PlanarConfiguration.Chunky; 
tagstruct.Software = 'MATLAB'; 
t.setTag(tagstruct); 
t.write(Mu); 
t.close(); 
imagesc(imread('D:\workspace\NRSCdata\163424511\sarscape products\Mu_matlab.tif')); 
 
 

SVM MATLAB CODE: 
 
clear all; 
clc; 
  
folder = 'D:\workspace\NRSCdata\163424521\SVMtestData\'; 
dirImage = dir( folder ); 
  
numData = size(dirImage,1); 
  
M={}; 
  
% Read Images 
for i=1:numData 
    nama = dirImage(i).name; 
    if regexp(nama, '(ship|water)-[0-9]{1,2}.tif') 
        B = cell(1,2); 
        if regexp(nama, 'ship-[0-9]{1,2}.tif') 
            B{1,1} = double(imread([folder, '/', nama])); 
            B{1,2} =1; 
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        elseif regexp(nama, 'water-[0-9]{1,2}.tif') 
            B{1,1} = double(imread([folder, '/', nama])); 
            B{1,2} = -1; 
        end 
        M = cat(1,M,B); 
    end 
end 
  
% Convert image holder from cell to array 
numDataTrain = size(M,1); 
%[orginalImage, R] = geotiffread('D:\workspace\Sentinel 1\testData\ship-test.tif'); 
shipTest = double(imread('D:\workspace\NRSCdata\163424521\SVMtestData\ship-test.tif')); 
  
[x y] = size(shipTest); 
class = zeros(x*y*numDataTrain,1); 
arrayImage=[]; 
  
for i=1:numDataTrain 
    im = M{i,1}; 
    %im = rgb2gray(im); 
    im = imresize(im, [x y]); %imtool(im); 
    im = reshape(im', x*y, 1); 
    arrayImage = cat(1, arrayImage, im); 
    for ii=1: x*y 
        class((x*y*(i-1))+ii) = M{i,2}; 
    end 
end 
  
arrayImage = cat(2, arrayImage, class); 
  
SVMStruct = svmtrain(arrayImage, class, 'Kernel_Function', 'rbf'); 
  
% test for ship 
%shipTest = double(imread('D:\workspace\NRSCdata\163424521\SVMtestData\ship-
test.tif')); 
%shipTest = rgb2gray(shipTest); 
shipTest = imresize(shipTest, [x y]); 
shipTest = reshape(shipTest', x*y, 1); 
testClass = zeros(x*y, 1); 
shipTest = cat(2, shipTest, testClass); 
result = svmclassify(SVMStruct, shipTest); 
  
% classified image formation 
resultImage =[]; 
for rows=1: x 
    for cols=1: y  
        resultImage (rows,cols) = result ((((rows-1)*y)+cols),1); 
    end 
end 
  
imtool(resultImage); 
imwrite(resultImage,'D:\workspace\NRSCdata\163424521\SVMresults\cond_svmrbf_HH.tif'; 
%geotiffwrite('D:\workspace\Sentinel 1\SVMresults\cond_svm_mlp.tif', resultImage, R); 
%figure, geoshow('D:\workspace\Sentinel 1\testData\cond_svm.tif'); 
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HFS MATLAB CODING: 
 
clear all; 
clc; 
  
%[a, R] = geotiffread('D:\workspace\NRSCdata\163424521\results\clump sieve in 
envi\poly2_seg_c4s5_hv.tif'); 
a = double(imread('D:\workspace\NRSCdata\163424521\results\clump sieve in 
envi\rbf_seg_c4s5_hv.tif')); 
[x y]=size(a); 
% fprintf(x,y); 
imtool(a); 
figure, imhist(a); 
  
binRange= 0:(max(a(:))); 
[binCounts] = histc(a, binRange); 
  
[i j] = size(binCounts); 
  
histNo=[]; 
for rows=1: i 
    histNo(rows,1)=0;     
    for cols=1:j 
        histNo(rows,1)= binCounts(rows,cols) + histNo(rows,1); 
    end 
end 
  
  
histRange=[min(histNo(:)),5,10,20,30,40,50,100,200,300,max(histNo(:))]; 
[histCounts, ind] = histc(histNo, histRange); 
  
classImage=[]; 
  
for rows=1: x 
    for cols=1: y  
        for dnValue=1:i 
        if a(rows,cols)==dnValue-1 
            classImage(rows,cols) = ind (dnValue,1); 
        end 
       end 
    end 
end 
  
%Tiff true value conversion 
t=Tiff('D:\workspace\NRSCdata\163424521\results\clump sieve in 
envi\HistoSlice_rbf_seg_c4s5_hv.tif', 'w'); 
tagstruct.ImageLength = size(classImage,1); 
tagstruct.ImageWidth = size(classImage,2); 
tagstruct.Photometric = Tiff.Photometric.MinIsBlack; 
tagstruct.BitsPerSample = 64; 
tagstruct.SampleFormat = 3; 
tagstruct.SamplesPerPixel = 1; 
tagstruct.RowsPerStrip = 16; 
tagstruct.PlanarConfiguration = Tiff.PlanarConfiguration.Chunky; 
tagstruct.Software = 'MATLAB'; 
t.setTag(tagstruct); 
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t.write(classImage); 
t.close(); 
figure;imagesc(imread('D:\workspace\NRSCdata\163424521\results\clump sieve in 
envi\HistoSlice_rbf_seg_c4s5_hv.tif')); 
  
%imwrite(outImage,'D:\workspace\NRSCdata\163424521\results\clump sieve in 
envi\HistoSlice_sigm_seg_c4s5_hv.tif'); 
%geotiffwrite('D:\workspace\NRSCdata\163424521\results\histoSlice_C4S5_hv.tif', 
outImage, R); 
%figure, geoshow('D:\workspace\NRSCdata\163424521\results\histoSlice_C4S5_hv.tif'); 
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