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PCA) Filter

D %025 $lud i Ao ABLZ B guaal) ¢ Jleasl) (5 Abea¥) B guaal) Jiay (17) JS
Average Jarall gedipall Al sl Jlanials Gpadll A sl gal) A) L 5 gual) cciiatiiall

Filter

s %50 i guda A A8l 5 ) guaal) ¢ Sl (S Ailia¥) 5 el Jiay (18) JSA)
Average Jall g yall 48y b Jlaaialy Gl (A sl gual) A 3L 3 ) sl cciiaiial)
Filter
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3 - :
& %080 sl gua dpeui ALy 5y gual) ¢ sl B Asbua) 3 ) gual) Jiay (19) JS)
Average Jual) gl 4 jh Jlariuly Gpasl) b sl gl A1) 3 puall cchialiial)
Filter

B %25 sl g Ay ALl 5 gaal) « Jleall B AliaY) B ) guall Jiag (20) JSA
Median s sl zedosal) A8 ks Jlaatieady Cppadd) (8 sl gadal) A1 3 5 gaal) ciuaiiial)
Filter

uﬁ %50 £l g dud ddLaly DJJAAS‘ cJM\@A\.\.\m‘S\ OJJAAS‘J-\A-I(ZI) Jed)
Median o sl ged sall 48y jh Jlariuly (padl A sl guall A1 3L 3 guall cCiuaiiiall
Filter

- 3 ry ry - L . M - % &
& Y80 5lia g dyeal A8y 5 gual) ¢ sl (b dpbua¥) 5 gual Jiay (22) JS
Median s gl gdpal) 48y jha Jlanialy (pasl) (A sl guall )3 5 ) guall ciiaiial)
Filter

& %25 9“344.\;44;4&1.@14 5 gl ch.uﬂuaA.de\ OJM\J.\N(23) Je&d)
Weiner Filter J @a)d\ A3y yha Jleaialy u.u.d\ o ¢«1.a43..43\ )30 5 guall cchatiall
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il Y el
daaa adld plide o S Al S

=t %50 ;baya:\auu:\éhah Bageall ¢ ) 8 Aol B ) puall Jlay (24) JSA
Weiner Filter ~2s G‘-“J—d‘ A.A.UE duu...u M\ ‘_,A sl gual) A1 3L 5 pual) cciuatiial)

(sh Vo8B0 $La 3 A Adly 5 gl « Jw\uamymﬂs\ Jiay (25) Je
Weiner Filter sy G"“)‘d‘ 43, yha Jlarialy M‘ (_,3 sl gaal) 4134 5 pual) cciuatiial)

D SN 8% A St <t b Sarbemrn AR S e

o %25 sl g dpud 48Ul 3 gual) ¢ jlunl) B AlaY) oJM\diu(26) Jsad)
(LPG-(Alaay) @.UA\ ik dLA’..\«uLi)u;lA:iS\ P sl gall )34 3 ) guall (Ciuatiiall
PCA) Fi ter

o %50 ;uﬂmumu 5 oyeall ¢ ual B Adea¥l onAS\ Jias (27) Sl
(LPG-@MAY\ i pal) 438, )l Jlanialy Cpad) ‘_,ﬁ gl guall ) 5L 5 guall cciuatiial)

PCA) F|Iter

o %80 sl g At Adlaly aJ}«aﬂ ch.u.\S\uaﬂ\.\.\mY\ onAS\d.\.A.\(ZS) Jed)
(LPG-‘;ALAA\J\ i pal) 43y )k Jlanialy ¢padd) gﬁ sl guall ) 5L 5 guall cciuatiial)
PCA) Filter
4 il (Lenassaturn)omiy sall Cppusill 30U 48 jaal 48 jral 33 5all julaa ad (1) Jgaad)
3 ) pall Alias sliaguall A Y dpad )l cilad yall Jleainl dalide 4wyl el gin cauly
Tou &) glia sall 40130 3 geall ¢ Aaliie A g€ elia gom A ALl 3 geal) ¢ LAY

Talis

Image | NOI€ | Methods | PSNR | MSE AIC

0

V02> IViean Fllter [ 32.0708 | 40.6813 39.5432

satur |Z023 | VIedian FIIter | 32.0536 | 40.8430 39.6543
Y023 | Vvelner Fiiter | 32.0647 | 40.7385 39.7643

%25 | (LFS-EEA) 132.0834 | 40.6623 | 39.4598

Y0V IViean Fliter | 31.9730 | 41.6087 40.6534

sa}\ur Y050 | IVIedian Filter | 31.98TT | 41.5311 | 40.5432

7050 | VWelner Filter [ 31.9785 | 41.5356 40.5498
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%50 | (LFEel-A) 131.9867 | 415302 | 40.5387

7080 IViean Fliter | 31.9409 | 41.9169 40.9576

satur 208V | Viedian Fllter | 31.9328 | 41.9949 40.9654
n 7080 | Vvelner Filter | 31.9396 | 41.9299 40.9765
%80 | (EREifeA) 1319436 | 419154 | 40.8654

V02> IViean FIiter | 28.8U01Y | 36.3357 360.3870

V02> | IViedlan Fllter | 28.7793 | 86.80°70 30.876

Lena [ %25 | VVeIner FIlter | 27.4065 | 87.0781 36.0546
%25 | (LRSEEA) 1293879 | 86.3234 | 86.0231

7030 Viean FlIter | 28.2351 | 97.9422 96.9876

7030 | Viedian Fllter | 28.2572 | 97.3938 96.3654

Lena [ %350 | VVeIner Filter | 27.3104 | 121.7405 | 100.7654
%50 | (LFSeR-A) 1283384 | 96.9542 | 96.8324

70380 IViean Fiiter | 27.3033 | 108.6790 | 107.6432

7080 | Viedian FIlter | 28.0067 | 103.7067 | 102.2961

Lena [ %80 | VVeIner FIlter | 27.2589 | 123.1933 | 122.2891
%80 | (FRtbA) 1281387 | 101.1060 | 100.1532

4,k Juail SIS (LPG-PCA) Filter foaa¥! mdydll 455 (b (1) dsaadl e B
%80 ¢« %50 ¢ %25 Adlisa sliagn il y AV F )l (e A Sl el guall Al 5Y
hiel dad ey ((AIC) Dlaslaa ((MSE) (rhie 3agall (upliad 408 J8) Calia Eua
.(Lenassaturn) o s=lls (PSNR)

(Lenassaturn) osisswall Gauadll 30US 44 jral dflasll Galidl (an a8 (2) Jgsad)
AL 5 geall ¢ Aaliaa A g€ elia s A ALy 3 ) geall lall 5 geally dlias 4y gial)
Adlia L <) ol guzal)

Image N(c)>/|ose Methods Mean Mendla Varéanc
%25 Mean Filter 62.76 113 115
- %25 Median Filter 71.12 08 101
saturn | %25 Weiner Filter 79.75 110 112
%2s | (LF&PCA) 1 g079 | 117 95
%030 Mean Filter 63.66 115 116
%50 Median Filter (2.22 100 102
saturn %50 Weiner Filter 80.43 112 114
%s0 | (FRGFECA) | gaus | 119 94
%380 Mean Filter 65.69 114 119
%380 Median Filter 74.12 99 104
saturn | %80 Weiner Filter 79.34 119 117
%o | (LFEFCA) | go67 | 127 92
%25 Mean Filter 75.76 120 120
- %25 Median Filter 85.43 102 107
Lena | %25 Weiner Filter 87.87 123 119
%2s | (LFGPCA) 1 8974 | 130 90
%050 Mean Filter 78.98 123 123
%50 Median Filter 88.23 108 116
Lena %50 Weiner Filter 89.76 128 125
%s0 | (FFGFCA) | 9123 | 137 83
Lena %380 Mean Filter 83.12 128 127
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%380 Median Filter 92.45 114 121
| %380 Weiner Filter 93.06 132 128
%s0 | (LFGPCA) 1 o545 139 86
YT g T2t | JYGTHLS LPG- P A) Fllter @LAA‘X\ g-“'_)»d‘ 49 yh 2) Jsaad laa)u

«(Mean) u»l.;sd dad el ‘(Vanance) u.al_uj\ e 33 gl w.uu.d YN da\ Chdes Cua
{(Lenassaturn) o) sall s (Median) ostia s

alaliuy) (10
s ZlEa) ) Jea sl a3 il i) il e Mf_ﬁ_w

cl_m)..ai\ AJ\JY Ay yla Jad) il ( (LPG PCA) F||ter) () JA\ Ay ko
Ao 8 ciia Cus 980 ¢ %50 ¢ %25 Adlida plia g ail g 5 AY) wuu\ (A 5\
‘Mean) 4ibasyl alaall 4ad el ciiis 5 «(Variance <AIC<MSE) 4ibasy) Lunlaall
il s pall e Jgaanll (i \-u»; c(Lena‘saturn) u—\-u)-mﬂj (PSNR Medlan

i uhmﬂ\
L@JJMMJM‘)JM\&&LAM\‘\J\JYQ—\\M\JJ&M de ).1
‘2 JLu;Y

1

2
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) il
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cald)
:((Average Filter) Jaxall i yall) gald 2 — 1

clear all, close all, clc
%%%%%%%%%%%%%% Input Image & Average Filter
%9%%%%%%%%%%%%

| = imread('saturn.png’);

%I = imread('d:Lenna’,'png");

J = imnoise(l,'gaussian’,0);

figure,

imshow(l); title('Original Image");
figure,

imshow(J)

subplot(1,3,1);

imshow(l); title('Original Image");
RGB = imread('saturn.png’);
%RGB = imread('d:Lenna’,'png");
| = rgh2gray(RGB);

J = imnoise(l,'gaussian’,0,0.25);
%J = imnoise(l,'gaussian’,0,0.50);
%J = imnoise(l,'gaussian’,0,0.80);
subplot(1,3,2);

imshow(J);
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title('Portion of the Image with Added Gaussian Noise 25 %);
%title('Portion of the Image with Added Gaussian Noise 50 %");
%title('Portion of the Image with Added Gaussian Noise 80 %");
%Remove the noise using the Average function.
Kaverage = filter2(fspecial(‘average',3),J)/255;
subplot(1,3,3);
imshow(Kaverage)
title('Portion of the Image with 25 % Noise Removed by Average Filter");
%title('Portion of the Image with 50 % Noise Removed by Average Filter');
%title('Portion of the Image with 80 % Noise Removed by Average Filter');
%9%%%%%%%%%%%%%%%% MSE , AIC & PSNR
%9%9%%%%%%%%%%%%%%%%%
n=size(l);
M=n(1);
N=n(2);
MSE = sum(sum((I-J).”2))/(M*N);
MSE
AIC=N * log(MSE/N) + 2 * M*N;
AIC
PSNR = 10*log10(256*256/MSE);
PSNR
%%%%%%%%%%%%%% Mean , Median & Variance
%9%%%%%%%%%%%%
d=mean(figure)
d
f=median(figure)
f
x=var(figure)
X
:(Median Filter) Jasw s gedi jal) geald 2 — 2
clear all, close all, clc
%%%%%%%%%%%%%% Input Image & Median Filter
%9%%%%%%%%%
%I = imread('saturn.png’);
| = imread('d:Lenna’,'png");
J = imnoise(l,'gaussian’,0);
figure,
subplot(1,3,1);
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imshow(l); title('Original Image);
%RGB = imread('saturn.png’);
RGB = imread(‘d:Lenna’,'png’);
| = rgh2gray(RGB);,
J = imnoise(l,'gaussian’,0,0.25);
%J = imnoise(l,'gaussian’,0,0.50);
%J = imnoise(l,'gaussian’,0,0.80);
subplot(1,3,2);
imshow(J);
%Remove the noise using the Median function.
title('Portion of the Image with Added Gaussian Noise 25%");
%title('Portion of the Image with Added Gaussian Noise 50%");
%title('Portion of the Image with Added Gaussian Noise 80%");
Kmedian = medfilt2(J);
subplot(1,3,3);
imshow(Kmedian)
title('Portion of the Image with 25% Noise Removed by Median Filter');
%title('Portion of the Image with 50% Noise Removed by Median Filter');
%title('Portion of the Image with 80% Noise Removed by Median Filter');
%%%%%%%%%%%%%% MSE , AIC & PSNR
%9%%%%%%%%%%%%%%%%
n=size(l);
M=n(1);
M
N=n(2);
MSE = sum(sum((I-J).”2))/(M*N);
MSE
AIC= N * log(MSE/N) + 2 * M*N;
AIC
PSNR = 10*log10(256*256/MSE);
PSNR
:(Weiner Filter) sins md )l gabin—3
clear all, close all, clc
%%%%%%%%%%%%%% Input Image & Weiner Filter
%9%%%%%%% %%
| = imread('saturn.png’);
%I = imread('d:Lenna’,'png");
J = imnoise(l,'gaussian’,0);
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figure,
imshow(l); title('Original Image");
figure,
imshow(J)

subplot(1,3,1);
imshow(l); title('Original Image");

RGB = imread('saturn.png’);
%RGB = imread('d:Lenna’,'png’);
| = rgb2gray(RGB);
J = imnoise(l,'gaussian’,0,0.25);
%J = imnoise(l,'gaussian’,0,0.50);
%J = imnoise(l,'gaussian’,0,0.80);
subplot(1,3,2);
imshow(J);
title('Portion of the Image with Added Gaussian Noise 25 %');
%title('Portion of the Image with Added Gaussian Noise 50 %');
%title('Portion of the Image with Added Gaussian Noise 80 %');
%Remove the noise using the wiener2 function.
K = wiener2(J,[5 5]);
subplot(1,3,3);
imshow(K)
title('Portion of the Image with 25 % Noise Removed by Wiener Filter');
%title('Portion of the Image with 50 % Noise Removed by Wiener Filter');
%title('Portion of the Image with 80 % Noise Removed by Wiener Filter');
%9%%%%%%%%%%%%%%%% MSE , AIC & PSNR
%9%%%%%%%%%%%%%%
n=size(l);
M=n(1);
M
N=n(2);
MSE = sum(sum((I-J).”2))/(M*N);
MSE
AIC= N * log(MSE/N) + 2 * M*N;
AIC
PSNR = 10*log10(256*256/MSE);
PSNR
: (LPG-PCA)Sbas) i jall el o — 4
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clear all, close all, clc

%9%%%%%%%%%% Input Image & LPG-PCA Filter %%%%%%%%%%
%I = imread('saturn.png’);

| = imread('d:Lenna’,'png’);

J = imnoise(l,'gaussian’,0);

figure,

subplot(1,3,1);

imshow(l); title('Original Image");

%RGB = imread('saturn.png’);

RGB = imread(‘d:Lenna’,'png’);

| = rgb2gray(RGB);

J = imnoise(l,'gaussian’,0,0.25);

%J = imnoise(l,'gaussian’,0,0.50);

%J = imnoise(l,'gaussian’,0,0.80);

subplot(1,3,2);

imshow(J);

%Remove the noise using the LPG-PCA function.

title("Portion of the Image with Added Gaussian Noise 25%');
%title(‘Portion of the Image with Added Gaussian Noise 50%");
%title(‘Portion of the Image with Added Gaussian Noise 80%');

LPG-PCA = Ipgfilt4(J);

subplot(1,3,3);

imshow(LPG-PCA)

title('Portion of the Image with 25% Noise Removed by LPG-PCA Filter");
%title('Portion of the Image with 50% Noise Removed by LPG-PCA Filter');
%title('Portion of the Image with 80% Noise Removed by LPG-PCA Filter');
%9%%%%%%%%%%%%% MSE , AIC & PSNR
%9%%%%%% %% %% %% %% %%

n=size(l);

M=n(1);

M

N=n(2);

MSE = sum(sum((I-J).”2))/(M*N);

MSE

AIC=N * log(MSE/N) + 2 * M*N;

AIC

PSNR = 10*log10(256*256/MSE);

PSNR
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A Comparison some Filters to Remove Noise for Digital Images

Employed some Statistical Techniques
Abstract
In this research, two images (saturn, Lena) (original image) were selected on
the basis that they are digital images in black and white and colored size (256
x 256 pixels) and added Gaussian noise and different noise ratios (0.25,0.50,
0.80) to study the process of improving the digital image with mean a zero to
the original image, a distorted image with different noise ratios is produced,
and then the noise is removed from the image employment a number of
digital noise removal filters (Average Filter), the Median filter (Median
Filter), (Weiner Filter), And finally the LPG-PCA, Then employment the
quality criterion (PSNR) criterion, the MSE criterion, and the AIC criterion to
measure the improvement made on the image after using the filters to remove
noise and compare the performance of digital filters and choose the best,
finally, some statistical measures have been calculated to describe the digital
image (Mean, Median, Variance), and it was concluded that the LPG-PCA
Filter method was the best method for removing caustic noise from other
methods and for different noise ratios of 25%, 50%, and 80% as it achieved
the lowest value for the (MSE) , the (AIC ) and (Variance), and The highest
value is for (PSNR), (Mean) and (Median) And for the two pictures (saturn,
Lena).
Keyword: Image Pixel, Filter, PSNR, MSE.
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