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Program to do polarimetry of images: to find the state of polarization of each imaged point.

Theinput consists of 6 filesfrom adigital camerathat are taken after the ligh passes through 6 polarization
filters: horizontal, vertical, diagonal, antidiagonal, right-circular, and left-circular. The output isan image
file showing infalse color the orientation of the polarization ellipse. The saturation of the color encodesthe
total intensity of the beam. Other parameters within the program are: switchellipse = 1 to not plot ellipses;
otherwise plot; centerx = The x-coordinate of the center of theimagein pixels; centery = The y-component
of the center of theimagein pixels; delpix = The width of theimage in pixels. The program automatically
detects the size of the file in pixels putting them in variables Nx and Ny. If you make centerx=Nx/2,
centery=Ny/2 and delpix=Nx, the entire field of the camerais shown and then one can narrow the values
of those variables.

Written by Enrique J. Galvez, Colgate University 2012-2016 Adapted from aprogram by Giovanni Milione
2012 Copyright. Not for commercia use.

cl ose all
cl ear;

Read input

h = double(imead('H jpg')); % Horizontal inmage

a = double(inread(' A jpg')); % Antidiagonal inmage

v = double(inread('V.jpg')); % Vertical inmage

d = double(inread('D.jpg')); % Di agonal inage

| = double(imead('L.jpg")); %Left circular inmge
r = double(imead(' R jpg')); %R ght circular inage
centerx = 1734;

centery = 900;

del pi x = 1200;
switchellipse = 0; %if 1 skip ellipses plot, if 0 do ellipses KG 9/19
ell1s="4"; % abel for the graph of the value of | used

Extracting the information

[ N, Ny] =si ze(h(:,:,1)) %% This determ nes the size of the image
% This defines the unnornalized Stokes paraneters
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MH=h(1: Nx, 1: Ny, 1); % Matrix with horizontal filter
M/=v(1l:Nx,1:Ny,1); % Matrix with vertical filter
MD=d(1: Nx, 1: Ny, 1); % Matrix with diagonal filter
MA=a(1l: Nx, 1: Ny, 1); % Matrix for antidiagonal filter
MR=r (1:Nx, 1: Ny, 1); % Matrix for right circular filter
M=l (1:Nx, 1: Ny, 1); % Matrix for right circular filter

% Subt racting background in case it is high
MRmn(mn(M));

M. - mn(mn(M));

M+ m n(m n(M) ) ;

W - mn(mn(W));

MD - mn(mn(M));

MA- mon(m n(My));

25%IF%

% hese are the normalized Stokes paraneters

SO=( MR+tM_L+MH+M+MA+NMD) / 3; % Averaged total intensity of the beam

maxi mumemax(max(S0)); % Max val ue of theintensity

SO=( MR+M.) . / maxi mum % Nor mal i zed St okes paraneters

S1=( VH W) . / maxi mum

S2=( ND- MA) . / maxi rmum

S3=( MR- M) . / maxi rmum

Snor nsq=S1. "2+S2. "2+S3. *2; % Length of Stokes vector in case it is less than 1
Snor n=Snor nmsq. *(1/2); % Length of Stokes vector in case it is less than 1
Degpol =Snorm / SO; % Degree of polarization

psi =. 5*nod(angl e( S1+1i *S2), 2*pi); % Orientation angle of the ellipse
epsilon=S3./Snorm %his is the ellipticity

chi =(asin(epsilon)/2); %Half of latitude on the Poincare Sphere

chi deg=chi *180/ pi; % in degrees

Nx =

2304

3072

Plotting the ellipse orientation

hi=figure(l);

clims=[0 pi]; %this fixes the color scale for phase

i mehow( psi, "' Di spl ayRange',clins,' Initial Magnification','fit');

axi s i mage

col ormap(hsv(128)); % this option plots the orientation

hcb = col orbar (' YTi ckLabel',{"0","0.25","0.5",'0.75","1","1.25","1.5","1.75",'"2"})
set (hcb, ' YTi ckMbde' , " manual ') ;

set(hcb, YTick',[0 pi/4 pi/2 3*pil/4 pi 5*pi/4 3*pi/2 7*pild 2*pi]);

al pha( S0);
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Plotting the ellipses

thisis a switch so we do not plot the ellipses KG 9/19

if s
el se

witchellipse == 1

N = mi n(Nx, Ny); % Shoul d be the snaller of width of canmera in pixels
c=30; % size of the ellipse
st ep=30; % unber of ellipses drawn

while rem(N, step) ~= 0 %Reduce N to get integer val ues
N=N- 1;

end

K N step; %ertical increnment (must be integer)

ny N step; %orizontal increment (nust be integer)
Xc=0: pi / 500: 2*pi ;
hol d on
for i = 1l:step;
for j = 1:step;
X = mk*igoy =y
Ex=(cos(chi (x,y)).*cos(Xc)*cos(-psi(x,y))-sin(chi(x,y)).*sin(Xc)*sin(-
Ey=(cos(chi (x,y)).*cos(Xc)*sin(-psi(x,y))+sin(chi(x,y)).*sin(Xc)*cos(-
if SO(x,y)<0.1 %to not draw ellipses where intensity is |ow
el se
pl ot (Ex, By, ' k','LineWdth', 1)
end
end
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end
end
hol d of f
axis on
axi s square
x|l o= cent er x- del pi x/ 2;
xhi = cent er x+del pi x/ 2;
yl o= centery-del pi x/ 2;
yhi = cent ery+del pi x/ 2;
axi s([xlo xhi ylo yhi]);
title(['Polarinmetry L ="' ,ellls]);
Inam = strcat (' PolarinetryL',ellls,'. bnmp');
print(hl,'-dbnmp', I nan;
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