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A: 

B: /

: Windows 10 

: matlab / Python3.7.15
: MATLAB R2020b / Microsoft VS Code

: OSS_samplecode.m  / main_hio.m / get_picutures.py 

 1 OSS_samplecode.m

function [mask RfacR RfacF RFD]= OSS_samplecode (F2D,supp,iter,beta,showim,modelimg,hiofirst)

%% General assignment of variables

[Rsize,Csize] = size(F2D);
R2D=zeros(Rsize,Csize,10,'single');
toperrs=single(1:10:100);
kfilter=zeros(Rsize,Csize,'single');
realgroup=zeros(Rsize,Csize,2,'single');
realgroup(:,:,1)=modelimg;

%% Assign variables
stopper = find(F2D==-1);
filtercount=10;
filtnum=0;
store=0;

%% Define support
Rcenter = ceil(Rsize/2);
Ccenter = ceil(Csize/2);
Rsupport = supp(1);
Csupport = supp(2);
half_Rsupport = ceil(Rsupport/2);
half_Csupport = ceil(Csupport/2);
support = zeros(Rsize,Csize,'single');
support(Rcenter-half_Rsupport+1:Rcenter+half_Rsupport-1,Ccenter-half_Csupport+1:Ccenter+half_Csup
port-1) = 1;
mask=support;

%% Compute filter parameter alpha 
X=1:iter; 
FX=(filtercount+1-ceil(X*filtercount/iter))*ceil(iter/(1*filtercount)); 
FX=((FX-ceil(iter/filtercount))*(2*Rsize)/max(FX))+(2*Rsize/10);
figure(98), plot(X,FX), axis tight; title('OSS Filter Size v. Iterations');

%% Generate initial filter
for kk=1:Rsize

for jj=1:Csize
        kfilter(kk,jj)=exp( -( ( (sqrt((kk-Rcenter)^2+(jj-Ccenter)^2).^2) ) ./ (2* FX(1)^2) ));

end
end
kfilter=kfilter/max(max(kfilter));

%% Assign random phases
rng('shuffle','twister');
phase_angle = rand(Rsize,Csize,'single'); 

%% Define initial k, r space
initial k=F2D; initial k(initial k==-1)=0;
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k_space = initial_k.*exp(1i*phase_angle);
buffer_r_space = single(real(ifftn(ifftshift(k_space))));    
%% Preallocate error arrays
RfacF = zeros(ceil(iter/2),1,'single');  counter1=0; errorF=1;
RfacR = zeros(ceil(iter/2),1,'single');  counter2=0; errorR=1;

%% Image display argument
if showim==1    

figure(1),
end
if nargin<7

hiofirst=0;
end

%% OSS iterations 
for iteration = 1:iter

        %% OSS with Support & Positivity constraint
r_space = real(ifftn(ifftshift(k_space)));

        sample = r_space.*mask;
r_space = buffer_r_space-beta*r_space;

        sample(sample<0)=r_space(sample<0);

        %% Apply frequency filter (OSS)
        if hiofirst==0 || iteration>ceil(iter/filtercount)

for kk=1:Rsize
for jj=1:Csize

                    kfilter(kk,jj)=exp( -( ( (sqrt((kk-Rcenter)^2+(jj-Ccenter)^2).^2) ) ./ (2* FX(ite
ration)^2) ));
                end
            end
            kfilter=kfilter/max(max(kfilter));
            ktemp=fftshift(fftn(r_space));
            ktemp=ktemp.*kfilter;
            r_space=single(real(ifftn(ifftshift(ktemp))));
        end

        %% Use best result from last filter
        if mod(iteration,ceil(iter/filtercount))==0
            r_space=R2D(:,:,filtnum);  
        else
            r_space(mask==1)=sample(mask==1);
        end
        
        %% Update reconstruction
        buffer_r_space = r_space;
        k_space = fftshift(fftn(r_space));  
        phase_angle = angle(k_space);

stopper_k_space = k_space(stopper);    
k_space = F2D.*exp(1i*phase_angle);   

        k_space(stopper) = stopper_k_space;   
                   
        %% Calculate errors    
        if rem(iteration,2)==0
            
            %% Calculate error in reciprocal space
            Ktemp = sample;
            Ktemp = abs(fftshift(fftn(Ktemp)));
            errorF = sum(sum(abs(Ktemp(F2D~=-1)-F2D(F2D~=-1)))) / sum(sum(F2D(F2D~=-1)));
            counter1=counter1+1; RfacF(counter1) = errorF; 
            
            %% Determine interations with best error
            filtnum=ceil(iteration*filtercount/iter);
            if errorF<= toperrs(filtnum) && iteration>store+2
                toperrs(filtnum)=errorF;
                R2D(:,:,filtnum)=r_space;
                store=iteration;
            end
            
            %% Calculate error in real space    
            realgroup(:,:,2)=sample;
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realgroup2=realgroup(Rcenter-half_Rsupport-1:Rcenter+half_Rsupport+1,Ccenter-half_Cs
upport-1:Ccenter+half_Csupport+1,:); 

[realgroup2]=align2(realgroup2,0,iteration); 
            errorR = sum(sum(abs(realgroup2(:,:,1)-realgroup2(:,:,2)))) / sum(sum(realgroup2(:,:,
1)));
            counter2=counter2+1; RfacR(counter2) = errorR;

            %% Figure shows progress
            if showim==1

                figure (1),
%                 subplot(2,2,1), imagesc(squeeze(realgroup2(:,:,1))), axis image, title(strcat(int2st
r(FX(iteration)),'--OSS'));

subplot(2,2,2), imagesc(squeeze(realgroup2(:,:,2))), axis image, title(int2str(iteratio
n));
                subplot(2,2,3), plot(RfacF), axis([0 ceil(iteration/2) 0 0.8]), title(int2str(errorF*10
0)); 
                subplot(2,2,4), plot(RfacR), axis([0 ceil(iteration/2) 0 0.8]), title(int2str(errorR*10
0)); 
                drawnow

end
        end
end

%% Save results
if rem(iteration,iter)==0

save ('R2D.mat','R2D','RfacF','RfacR','mask','toperrs','r_space'); 
end

%% Show image: sum of best 4 steps
s=find(toperrs==min(toperrs));
RFD= squeeze(R2D(:,:,s)); 

if showim==1
figure(2),
subplot(2,2,1), imagesc(squeeze(RFD)), axis image; 
subplot(2,2,2), imagesc(squeeze(mask)), axis image;
subplot(2,2,3), plot(RfacF), axis tight; 
subplot(2,2,4), plot(RfacR), axis tight;
end

%
\ \A \

% F2D = ifftshift(F2D);
% F2D(256:278,256:278) =  -1; 
% modelimg=zeros(512);
% modelimg(129:384,129:384)=1; 
% supp = [256,256];
% iter = 5000;
% beta = 0.9;
% showim = 1;
% hiofirst = 1;
% [mask RfacR RfacF RFD]= OSS_samplecode (F2D,supp,iter,beta,showim,modelimg,hiofirst) ;
%

 2 main_hio.m 

sh = 512;            %
S=zeros(sh);     
S(0.5*sh-127:0.5*sh+128,0.5*sh-127:0.5*sh+128)=1;   %

1
\ \A \

m = ifftshift(m);
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%% -----------------

%  filter_size = 30; % 

%  sigma = 3; % 
%  lowpass_filter = fspecial('gaussian', filter_size, sigma);
% % 'gaussian' --> 'sobel', 'prewitt', 'laplacian', 'log', 'average', 'unsharp', 'disk', 'moti

on'
%  m = imfilter(m, lowpass_filter);

%
% PSF = fspecial('laplacian');
% m = deconvwnr(m, PSF);

% % % 
% sigma = 5;
% m = imgaussfilt(m, sigma);

% % 
% noise_power = 10;
% m = wiener2(m, [5,5], noise_power);

%
% m = medfilt2(m,[32,32]);

% %
% filter_size = [4,4];
% m = imfilter(m, fspecial('average', filter_size));

% % 
% m = adapthisteq(m);

% % 
% m = wdenoise2(m);

% ---
% laplacian_filter = fspecial('laplacian',0.5);
% m = imfilter(m, laplacian_filter, 'symmetric');

% % 

% D0 = 5; % 

% n = 2; % 
% m = butterworth_bandpass(m, D0, n);

%%----------------------------------------------
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bata=0.9;           %beta
xn=rand(sh);
for n=1:500

c=Pm(xn,m); 
d=Ps(c,S);
e=Ps(xn,S);
xn=(1+bata)*d-e-bata*c+xn; 

end

x=uint8(xn); 
figure(1);  
imshow(x);                      %
figure(2);
imagesc(real(x));                 %

\ \
x = x(0.5*sh-127:0.5*sh+128,0.5*sh-127:0.5*sh+128); 
psnr=psnr(im,real(x));                       %

 3 get_picutures.py 

#

import cv2 

import pandas as pd 

import numpy as np 

from matplotlib import pyplot as plt

def get_mask(ratio,imgq): 

#

padded_array = np.pad(imgq, pad_width=128*(ratio - 1), mode='constant') 

print(padded_array.shape) 

    return  padded_array

for i in range(9):

imgmask = get_mask(i+2,img) 

plt.imsave('caiyang_{:}.png'.format(i+2),imgmask,cmap = 'gray') 

img_fft = np.fft.fft2(imgmask)  

img_abs = np.abs(img_fft) 

ll = pd.DataFrame(img_abs) 

ll.to_csv('caiyang_abs_{:}.csv'.format(i+2),index=False) 


