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https://thinklucid.com/product/triton-5-mp-polarization-camera/
https://thinklucid.com/product/phoenix-5-0-mp-polarized-model/
https://www.edmundoptics.com/f/schott-easyled-series-illuminators/39699/




https://d1d1c1tnh6i0t6.cloudfront.net/wp-content/uploads/2020/09/Polarization_Pixel_Format-1.png


 

 

https://dce9ugryut4ao.cloudfront.net/code.zip
https://d1d1c1tnh6i0t6.cloudfront.net/wp-content/uploads/2021/01/milk_can-4-angles-polarization.jpg


 

clear all 

close all 

 

%% Load the captured image of four polarization angles 

in_path = 'data/milk_can.tiff'; 

im = imread(in_path); 

 

%% Stack the image of four polarization angles into an image of four channels 

[nrows, ncols] = size(im); 

 

im0 = im(1 : nrows/2, 1 : ncols/2); 

im45 = im(1 : nrows/2, ncols/2 + 1 : end); 

im90 = im(nrows/2 + 1 : end, 1 : ncols/2); 

im135 = im(nrows/2 + 1 : end, ncols/2 + 1 : end); 

images = zeros(nrows/2, ncols/2, 4); 

images(:, :, 1) = double(im0); 

images(:, :, 2) = double(im45); 

images(:, :, 3) = double(im90); 

images(:, :, 4) = double(im135); 

 

nskips = 4; % may work with a smaller image which runs faster 



images = images(1 : nskips : end, 1 : nskips: end, :); 

 

%% Assign polarization angles to corresponding channels 

angles = [0, 45, 90, 135] * pi / 180; 

 

%% May create a mask for a region of interest 

use_fg_threshold = true; 

mask = ones(size(images(:, :, 1))); 

if ( use_fg_threshold ) 

  image_avg = mean(double(images), 3); 

  fg_threshold = 10; 

  mask(image_avg < fg_threshold)  = 0; 

  mask(image_avg >=fg_threshold)  = 1; % foreground 

end 

mask = logical(mask); 

figure; imagesc(mask) 

 

%% Calculate polarization attributes of the image: dolp, aolp and intensity 

% credit: PlarizationImage can be found from https://github.com/waps101/depth-from-po
larisation  

[ dolp_est,aolp_est,intensity_est ] = PolarisationImage( images,angles,mask,'linear' 
); 

mask(dolp_est < 0.005) = 0; % filter out pixels with very small degree of polarizatio
n  

figure; imagesc(aolp_est); colorbar; colormap (rainbow) 

figure; imagesc(dolp_est); colorbar 



figure; imagesc(intensity_est); colormap gray 

 

%% Estimate surface normals of the object 

% This can done with 

% 1. a Lambertian model; OR 

% 2. a boundary propagation method; OR  

% 3. a simple look up table approach given the lighting setup is invariant  

% The code of methods 1 and 2 can be found in https://github.com/waps101/depth-from-p
olarisation 

N = lookup_aolp_cylinder(aolp_est); 

%[N, height] = Propagation( rho_est,phi_est,mask,n ); 

 

% We found that a median filter could be used to reduce the noise of the estimated no
rmal vector but it is not a must 

N(:,:,1) = imsmooth(N(:,:,1), "Median", [5,5]); 

N(:,:,2) = imsmooth(N(:,:,2), "Median", [5,5]); 

N(:,:,3) = imsmooth(N(:,:,3), "Median", [5,5]); 

 

%% Depth reconstruction from the derived surface normals  

% Various methods are described and their codes are included in https://github.com/yq
ueau/normal_integration  

temp = N(:, :, 3); 

temp(abs(temp)<1e-5) = nan; % avoid dividing by zero or a very small number. otherwis
e it will screw up the depth map  

N(:, :, 3) = temp; 

P = -N(:,:,1)./N(:,:,3); 



Q = -N(:,:,2)./N(:,:,3); 

P(isnan(P)) = 0; 

Q(isnan(Q)) = 0; 

height = DCT_Poisson(P,Q); 

figure; imagesc(height); colorbar 

height(~mask) = nan; 

figure; 

surf(height,'EdgeColor','none','FaceColor',[0 0 1],'FaceLighting','gouraud','AmbientS
trength',0,'DiffuseStrength',1);  

axis equal; light 

xlabel('x') 

ylabel('y') 

zlabel('z') 


