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f=checkerboard(8); %4 Bl — ML EL KIS
psf=fspecial('motion’,10,10);
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gb=imfilter(f,psf,'circular’);

Yo XTI AR HEA PRI, 123 10pixel, fAFE N 10°
noise=imnoise(zeros(size(f)),'gaussian’,0,0.001);
g=gb-+noise; Yo XK K Z M P Ab F7
subplot(1,4,1);imshow(f);title("J5 fa % A K1)
subplot(1,4,2);imshow(g); title(FEEAH I 7 i %)
sn=abs(fft2(noise)). 2; %M 75 T K4
na=sum(sn(:))/prod(size(noise)); YoM 75 [ - 14 2%
sf=abs(fft2(f))."2; %4 A FG 1 T %55
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Fig2 Restoration by using Wiener Filtering method
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fa=sum(sf(:))/prod(size(f));

Yol A IR 33 %

r=na/fa; %" (Z [t

frl=deconvwnr(g,psf,r);
subplot(1,4,3);imshow(fr1);title("Wk 5 J5 FI R (1)");
ncorr=fftshift(real(ifft2(sn)));

icorr=fftshift(real (ifft2(sf)));
fr2=deconvwnr(g,psf,ncorr,icorr);
subplot(1,4,4);imshow(fr2);title(1% & J5 F EI1£.(2)")

(d)Restored image2
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Fig.3 Restoration by using Constrained Least Squares Filtering method

f=checkerboard(8); %k A &% F 1%
psf=fspecial('motion',7,45);
gb=imfilter(f,psf;'circular'); % &Lz S0 1
noise=imnoise(zeros(size(f)),'gaussian',0,0.001);%
Mg 7
g=gb+noise; Yok {5 S
fr=deconvreg(g,psf,4); Yol 7= K 1A 4 i
fr1=deconvreg(g,psf,0.4,[1e-7,1e7]); %M H -+
K04, FENLE 7L
subplot(1,4,1);imshow(f);title(i A B 1A EI14)
subplot(1,4,2);imshow(g);title(' F5 K Jin M 75 5 1)
Kz

subplot(1,4,3);imshow(fr)title(' 7% & J& & K 4

(1)

subplot(1,4,4);imshow(fr1);title(" &k & & 1Y & 1%
(2)
2.3 Lucy-Richardson Filtering
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EEREEE 3 foo Mo blurred=imfilter(£,psf):% X FEH {GIEF LRI
g p:::e g=imnoise(blurred,'gaussian',0,0.002); %X} HEA [
L Y e B
m ég@ Mosrina:s dampar=0.03; lim=ceil(size(psf,1)/2);
TELL EFrp weight=zeros(size(g));

a=max(1,m-K+1);b=min(m, 1)
c¢=max(1,n-L+1);d=min(n,J);
e=i+K-Lf=J+L-1 i=123,..1;j=1,23,..]
JH MATLAB WA deconvlucy RN RIME EFT
Lucy-Richardson Filtering Yk ;4 #2Un& 4
f=checkerboard(8); %k A £ F %
subplot(1,3,1); imshow(f);title( R LE T A F12")
psf=fspecial('gaussian',8,10);%i& zl1 ;= 4= R 1)

weight(lim+1:end-lim,lim+1:end-lim)=1;
numit=8;

subplot(1,3,2);imshow(g);title( ORI N 75 J5 (1)
SIS

fr=deconvlucy(g,psf,numit,dampar,weight); % XJ 1
R R R AR

subplot(1,3,3); imshow(fr);title(%k & J& it %)
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(a)Input images
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(d)Restored image
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Fig4 Restoration by using Lucy-Richardson Filtering method
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(b)Blurred image
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(d)Restored image
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Fig.5 Restoration by using Blind Deconvolution method

f=checkerboard(8); psf=fspecial('motion',7,25);
blurred=imfilter(f,psf,'circ','conv');
initpsf=ones(size(psf)); %o A T i3 FH R A AL

(T p=t7i 75k 3]
[I,p]=deconvblind(blurred,initpsf,20);
subplot(1,3,1);imshow(f);subplot(1,3,2);imshow(b
lurred); subplot(1,3,3);imshow(j);
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Restoration of blurred optical image

LIU Mao-chao®, TIAN Lai-ke®, DI Xing®, BAI Jin-tao®
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Abstract: In order to find a simply way to restore the blurred optical images, using deconvwnr, deconvreg,
deconvlucy, deconvblind functions, four methods to restore the blurred optical images based on MATLAB: Wiener
Filtering. Constrained Least Squeares filtering. Lucy-Richardson Filtering and Blind Filtering were introduced . And
the examples were given for each method. The blurred optical images directly restored by the four functions achived
relatively good results. The results show that the functions that the MATLAB given can easily restore the blurred
optical images and greatly increased our work efficiency.

Key words: Optical image ;MATLAB;Motion;Blurred image;Image restoration
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