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                                                        Peng Su 09/28/09
1) ‘suHartmannPolynomialFitting0928.m’ demonstrates polynomial fitting method also generate spot displacement data for Southwell zonal method.
2) ‘suHartmannSouthwellLeastSquare0928.m’ demonstrates Southwell zonal method (Least Square solution).
3) PolyFun110321b.m’ is a program for generating Zernike polynomials
4) ‘slope36x.m and slope36y.m are programs for generating Zernike slope polynomials.
Put all the files in the same folder and run the programs. 
About the details of the algrithms, you can reference from the file ‘Hartmann test and Slope data reduction.ppt’ and the file ‘Wave-front estimation from wave-front slope measurements.pdf’.
Parameters in file ‘suHartmannPolynomialFitting0928.m’ for data generation
    NN=9;% 9by9 sampling 
    wavelength=0.633;%um
    RR=10;% focal length of a single lenslet in mm
    hh=5/2;%semi-diameter of the lenslets array in mm
    hh1=hh/NN;%semi-diameter of a single lenslet
    NZern =22;%Number of Zernike Polynomials used
coeff0=zeros(NZern,1);% initialize wavefront coefficents
    coeff0(7)=1; % aberration added in wave unit
%     coeff0(11)=0;% aberration added in wave unit
    plotrawdata=0;% plot data
plotmap=0;%plot reconstructed map
    % during Montel Carlo simulation, you would like to set plotrawdata and plotmap to be zero to save computing time
File suHartmannSouthwellLeastSquare0928.m   is programmed to work for data in rectangular region. To work for other boundary condition, program needs to be modified to reflect the boundary effect.

File suHartmannSouthwellLeastSquare0928.m loads in x and y spot displacement data, arrange them into a rectangular region. (Generated from file HartmannPolynomialFitting0928.m), least squares fit to get phase data at rectangular region. To compare with model method, phase data in a circular region is further fitted to estimate coefficients of Zernike polynomials.
If wavefront aberration is in form of a higher order, for instance term 12 or higher, 9 by 9 sampling may not be enough for zonal method functioning well, you need increase sampling number NN in file suHartmannPolynomialFitting0928.m. 
For hw problem 3, using Zernike term 11 or less will give you a straightforward comparison between the polynomial fitting and zonal method.
