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5.2.5 Acquisition track Nr. 20  
 

 
Figure 14. Ideal ground strip coverage for SnowSAR acquisition flight Nr. 20. 
 

 

 

 

 

 
Figure 15. SnowSAR images for transect Nr. 20. Up: X-Band (VV, VH); down: Ku-band (VV, VH) and 
corresponding DEM. 
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5.2.6 Acquisition track Nr. 30  
 

 
Figure 16. Ideal ground strip coverage for SnowSAR acquisition flight Nr. 30. 
 

 

 

 

 

 
Figure 17. SnowSAR images for transect Nr. 30. Up: X-Band (VV, VH); down: Ku-band (VV, VH) and 
corresponding DEM. 
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Annex A  -   Source codes  
 
read_det_image.m   Function to read multilooked data  
 

 

clear all ;  
 
FileName_DET = 'MSAR_ML_image20110315055237_32_VV.dat'  
  
InputFileName_DET = fopen(FileName_DET, 'r' );  
  
if  InputFileName_DET == -1  
    disp([FileName_DET, ' could not be opened' ]);  
    output_status = -1;  
    return  ;  
end  
  
ny  = fread(InputFileName_DET, 1, 'int16' )  
dy  = fread(InputFileName_DET, 1, 'double' )  
y0  = fread(InputFileName_DET, 1, 'double' )  
dx  = fread(InputFileName_DET, 1, 'double' )  
x0  = fread(InputFileName_DET, 1, 'double' )  
Zone_UTM   = fread(InputFileName_DET, 1, 'double' );  
Emisphere_UTM = fread(InputFileName_DET, 1, 'double' );  
UTM_0_0_x   = fread(InputFileName_DET, 1, 'double' )  
UTM_0_0_y   = fread(InputFileName_DET, 1, 'double' )  
orbit_heading  = fread(InputFileName_DET, 1, 'double' )  
  
   
[det_image sample_count] = fread(InputFileName_DET,  [ny inf], 'single' );  
 
if  sample_count == 0  
    output_status = -2;  
    return  ;  
end  
     
fclose( 'all' );  
  
[ny nx] = size(det_image);  
  
axis_y = [0:ny-1]*dy + y0;  
axis_x = [0:nx-1]*dx + x0;  
  
figure(46363);  
imagesc(axis_x, axis_y, det_image);  
title( 'SAR image' );  
xlabel( 'Along track - [m]' );  
ylabel( 'Cross track - [m]' );  
axis equal ;  
colorbar;  
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 read_DEM_image.m    Function to read DEM data 
 

 

 

 

clear all ;  
  
root    = '' ;  
FileName   = 'MSAR_ML_dem20110315055237_32_VV.dat'  
FileName_DEM = [root, FileName];  
  
InputFileName_DEM = fopen(FileName_DEM, 'r' );  
  
if  InputFileName_DEM == -1  
    disp([FileName_DEM, ' not found' ]);  
    output_status = -1;  
    return  ;  
end  
  
ny  = fread(InputFileName_DEM, 1, 'int16' )  
dy  = fread(InputFileName_DEM, 1, 'double' )  
y0  = fread(InputFileName_DEM, 1, 'double' )  
dx  = fread(InputFileName_DEM, 1, 'double' )  
x0  = fread(InputFileName_DEM, 1, 'double' )  
Zone_UTM    = fread(InputFileName_DEM, 1, 'double' );  
Emisphere_UTM = fread(InputFileName_DEM, 1, 'double' );  
UTM_0_0_x    = fread(InputFileName_DEM, 1, 'double' )  
UTM_0_0_y    = fread(InputFileName_DEM, 1, 'double' )  
orbit_heading = fread(InputFileName_DEM, 1, 'double' )  
  
[dem_image sample_count] = fread(InputFileName_DEM,  [ny inf], 'single' );  
if  sample_count == 0  
    output_status = -2;  
    return  ;  
end 

 
fclose( 'all' );  
 
[ny nx] = size(dem_image);  
  
axis_y = [0:ny-1]*dy + y0;  
axis_x = [0:nx-1]*dx + x0;  
  
figure(46363);  
imagesc(axis_x, axis_y, dem_image);  
title( 'DEM' );  
xlabel( 'Along track - [m]' );  
ylabel( 'Cross track - [m]' );  
axis equal ;  
colorbar;  
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read_orbit.m   Function to read orbit file 

 

 

 
 

 

 

 

 

 

 

clear all ;  
  
FileName    = 'orbit_20110315055237_32.dat'  
text_FileName = [root, 'orbit_' , FileName]  
fid_orbit    = fopen(text_FileName, 'r' ); 
 
if  fid_orbit == -1  
    disp([text_FileName, ' could not be opened' ])  
    return ;  
end  
   
matrix = fread(fid_orbit, [7, inf], 'double' );  
 
% in the ‘matrix’ the rows report:  
% [t_a, x_a, y_a, z_a, yaw_a, pitch_a, roll_a]  
 
fclose(fid_orbit);  
  
t_a = matrix(1,:);  % given in GPS seconds  
x_a = matrix(2,:);  
y_a = matrix(3,:);  
z_a = matrix(4,:);  
  
yaw_deg_a  = matrix(5,:)*180/pi;  
pitch_deg_a = matrix(6,:)*180/pi;  
roll_deg_a  = matrix(7,:)*180/pi;  
  
figure(3241);  
plot3(x_a, y_a, z_a);  
grid on 
xlabel( 'Along track - [m]' );  
ylabel( 'Cross track - [m]' );  
zlabel( 'Height - [m]' );  
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read_geometry.m Example for retrieving elevation angle and other geometry information   

 

 

clear all ;  
  
FileName_DET   = 'MSAR_ML_image20110315055237_32_VV.dat' ;  
FileName_DEM   = 'MSAR_ML_dem20110315055237_32_VV.dat' ;  
FileName_ORB   = 'MSAR_ML_orbit20110315055237_32_VV.dat' ;  
FileName_orbit = 'orbit_20110315055237_32.dat' ;  
  
root_proc = [ '' ];  
  
InputFileID_ML  = fopen([root_proc, FileName_DET], 'r' );  
InputFileID_ORB = fopen([root_proc, FileName_ORB], 'r' );  
InputFileID_DEM = fopen([root_proc, FileName_DEM], 'r' );  
fid_orbit       = fopen([root_proc, FileName_orbit] , 'r' );  
  
MIN_VAL_DET = -80;  
  
READ_FLAG = 0;  
nx = 0;  
  
ny  = fread(InputFileID_ML, 1, 'int16' );  
dy  = fread(InputFileID_ML, 1, 'double' );  
y0  = fread(InputFileID_ML, 1, 'double' );  
dx  = fread(InputFileID_ML, 1, 'double' );  
x0  = fread(InputFileID_ML, 1, 'double' );  
Zone_UTM    = fread(InputFileID_ML, 1, 'double' );  
Emisphere_UTM = fread(InputFileID_ML, 1, 'double' );  
UTM_0_0_x    = fread(InputFileID_ML, 1, 'double' );  
UTM_0_0_y    = fread(InputFileID_ML, 1, 'double' );  
orbit_heading = fread(InputFileID_ML, 1, 'double' );  
 
if  ~READ_FLAG 
 
    while  1  
        temp_pos = fseek(InputFileID_ML, ny*4, 0);  
        if  temp_pos == -1  
            break ;  
        end  
        nx = nx + 1;  
    end  
    fseek(InputFileID_ML, 74, -1);  
    READ_FLAG = 1;  
end  
 
fseek(InputFileID_ORB, 74, -1);  
fseek(InputFileID_DEM, 74, -1);  
 
x_ax = min(x0):dx:max(x0 + dx.*(nx-1));  
pos_val = [];  
 
[det_image sample_count] = fread(InputFileID_ML, [n y inf], 'single' );  

% continues on next page 
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% continues from previous page  
if   sample_count ==  0  
    output_status = -2;  
    return  ;  
end  
  
[orb_image sample_count] = fread(InputFileID_ORB, [ ny inf], 'single' );  
if  sample_count  ==  0  
    output_status = -2;  
    return  ;  
end  
  
[dem_image sample_count] = fread(InputFileID_DEM, [ ny inf], 'single' );  
if  sample_count  ==  0  
    output_status = -2;  
    return  ;  
end  
  
[size_y size_x] = size(det_image);  
n_x = find(abs(x_ax - x0) < 1e-5);  
 
det_image(find(isnan(det_image))) = MIN_VAL_DET;  
det_image(find(isinf(det_image))) = MIN_VAL_DET;  
 
[sy sx] = size(det_image);  
 
if  fid_orbit == -1  
    disp([text_Filenxme(ind, :), ' could not be opened' ])  
    return ;  
end  
  
orbit_ac = fread(fid_orbit, [7, inf], 'double' );  
% in the matrix the rows report:   
% [t_a, x_a, y_a, z_a, yaw_a, pitch_a, roll_a] 
 
fclose( 'all' ); 
 
orbit_ac(5, :) = mod(orbit_ac(5, :) + pi, 2*pi) - p i;  
  
[dummy n_orbit_ac] = size(orbit_ac);  
  
im_x = repmat(x0 + [0:nx-1]*dx, ny, 1);  
im_y = repmat( (y0 + [0:ny-1]*dy).', 1, nx);  
  
v_ac = zeros(3, n_orbit_ac);  
  
for  ind_v = 1:3  
    v_ac(ind_v, :) = smooth(orbit_ac(ind_v+1, :), 1 00); 
end 
 
dt = mean(diff(orbit_ac(1,:)));  
v_ac(:, 1:n_orbit_ac-1) = diff(v_ac, 1, 2)/dt;  
v_ac(:, end) = v_ac(:, end - 1);  
pos_val = find(round(orb_image) > 0);  
pos_orbit = round(orb_image(pos_val)); 
 
r = zeros(ny, nx);  
r_zy = zeros(ny, nx);  

% continues on next page  



 
Data Set Description Page 31 of 33 

 

 31 
 

% continues from previous page  
x_ac = zeros(ny, nx);  
y_ac = zeros(ny, nx);  
z_ac = zeros(ny, nx);  
 
el_ang   = zeros(ny, nx);  
az_ang   = zeros(ny, nx);  
look_ang = zeros(ny, nx);  
  
fd_mat = zeros(ny, nx);  
 
x_ac(pos_val) = orbit_ac(2, pos_orbit);  
y_ac(pos_val) = orbit_ac(3, pos_orbit);  
z_ac(pos_val) = orbit_ac(4, pos_orbit);  
  
r(pos_val)    = sqrt( (orbit_ac(2, pos_orbit).' - i m_x(pos_val)).^2 +   

(orbit_ac(3, pos_orbit).' - im_y(pos_val)).^2 + 
(orbit_ac(4, pos_orbit).' - dem_image(pos_val)).^2 );  

 
r_zy(pos_val)   = sqrt( (orbit_ac(3, pos_orbit).' -  im_y(pos_val)).^2 +    

(orbit_ac(4, pos_orbit).' - dem_image(pos_val)).^2 );  
  
el_ang(pos_val) = acos((orbit_ac(4, pos_orbit).' –  
     dem_image(pos_val))./r(pos_val)) - orbit_ac(7,      
     pos_orbit).'; 

 
az_ang(pos_val) = atan(( im_x(pos_val) - orbit_ac(2 ,   
     pos_orbit).')./r_zy(pos_val)) - orbit_ac(5, po s_orbit).'; 

 
look_ang(pos_val) = atan(( im_y(pos_val) - orbit_ac (3,  

pos_orbit).')./r_zy(pos_val));  
  
output_status = 1;  
  
az_n_min  =  1;  
az_n_max  =  nx;  
deg_el_min  =  38;  
deg_el_max  =  42;  
deg_az_min  = -10;  
deg_az_max  =  10;  
y_ac_min  = -25;  
y_ac_max  =  25;  
 
mask_el = (el_ang(:,az_n_min:az_n_max,1)*180/pi > d eg_el_min) & 
(el_ang(:,az_n_min:az_n_max,1)*180/pi < deg_el_max) ; 
 
mask_az = (az_ang(:,az_n_min:az_n_max,1)*180/pi > d eg_az_min) & 
(az_ang(:,az_n_min:az_n_max,1)*180/pi < deg_az_max) ; 
 
mask_ya = (y_ac(:,az_n_min:az_n_max,1) > y_ac_min) & 
(y_ac(:,az_n_min:az_n_max,1) < y_ac_max); 
 
mask = mask_el.*mask_az.*mask_ya;  
 
nsi = 5;  

 
 

% continues on next page  
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An example of images generated by this last program is given in the following Figure 
 

 

 

% continues from previous page  
figure(100);  
fs1 = subplot(nsi,1,1);  
imagesc(det_image(:,az_n_min:az_n_max).*mask);  
caxis([-10 10]);  
title(fs1, 'Intensity image - [dB]' );  
colorbar  
  
fs2 = subplot(nsi,1,2);  
imagesc(el_ang(:,az_n_min:az_n_max)*180/pi.*mask);  
title(fs2, 'Elevation angle - [deg]' );  
colorbar  
  
fs3 = subplot(nsi,1,3);  
imagesc(look_ang(:,az_n_min:az_n_max)*180/pi.*mask) ;  
title(fs3, 'Look angle - [deg]' );  
colorbar  
  
fs4 = subplot(nsi,1,4);  
imagesc(az_ang(:,az_n_min:az_n_max)*180/pi.*mask);  
title(fs4, 'Azimuth angle - [deg]' );  
colorbar  
  
fs5 = subplot(nsi,1,5);  
imagesc(y_ac(:,az_n_min:az_n_max).*mask);  
title(fs5, 'Cross track trajectory - [m]' );  
colorbar  
 


