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ABSTRACT

Modern societies need image processing technology as mobile phones, computers and multimedia etc. are
supplied, and image signal processing is now applied in many fields. However, images are damaged by
impulse noise from various sources; to restore the damaged images from impulse noise standard median filter
has been used as a typical method, but it makes errors at edge area lowering image quality. Therefore, in
this paper average filter algorithm, in which mask is processed with multiple partition to remove impulse
noise, is proposed. Simulation showed that the proposed method is superior in noise removal property to the
existing ones.

™=

Impulse, De-noising, Standard deviation, No-line filter

. A 2 @gel A AR 2/ E HERATH
B =Rdie g2 FE5e a3 E AA
A, AREANY Wz FE, AFE, 2y 8] A, vF EIste] Aste Hd ITH
me] 59 7&o] sl Eo], A4 AsAs FaES AGAAG 2w FLAA A5
o Aol E&HT ok aY 93 TS BUIEH] 9As PSNRE AREEte] V)&
el A, Agsts BN kA Aol o WHEd 3 A vlastio, Ak Wy
o JHEx FLo] HrrEH, o)y G A & 7T FEAA 5A4S UEdA
< Aok weEbd dEE FFS AAG
At AFEo] sl P Y1)
SR Eat ﬂg% AAS7] S5t B2 71 El I, &Metah 2
AN, FZF F9elM= BT ZE(mean
filter), €3 EHE T FE(a-trimmed mean @ g5, AF, AFste FAHAA oY
filter), WITIt FE(standard median filter) 5°] A WAl 93] Fol €3} =, €3 7

—_—

3 o

C =
SICH2-4]. e W WEE o] ww  geeAw, 9Bx el wEdeld
AEES AEAA 8" @45 do73 Wy % < A DF 2ol
b BHE S57

b4 o, o
g i
e [~ rlo 34

g FAEAA 54 del AT, o

— 765 —



SIEAMHEASHS| 2013 FASEEEE
2w, g3 o] Ve
P, for z=a
(1) M=0% 7
P(z) =48 for z=b 1) 737 (2N+1)x(2N+1) =3} w2z wel W
0 . oot & by, WU @ HE FEge=
for otherwise s}
2l (WERYH, : = FEHFEA Ad 5 A7) O(m.n) = median (W) 6)
of o3 AdE oI, a, be Y9 B2 WLk
(=255 oFw WHROB=0= YL o) 500 Ao
P BE ool HE &8 22 vendn Mel gkol Huj) e Adse, AUg w
2 EwdAE 9ds 452 AAHoR AN go) PaEAs AF Ysta Jok
7] 98t vt2AE gF BIsle A se
H ¥ AtsA
Aotet Dy dae]FL 7x7 vpAAS A8 Sum™"
or, B8 A2 FHe oIt Lok Olm.n) = ——7— @)
Step 1. 34 Ilmn)S FHOZ 7x7{(2N+1)
x(2N+1); N=3}9] vtx2=zE A3y, WFHS
aHste] 3, £, 45°, 135° 7 W Re] ¥
AT Di(d=1:98 AEstd A4 @t 2ol . AlZafo|Md Y Zxt
Tdd
B =RAs Agd ¢xgEy 9¥8x B
D= lmn=k)i=N<k <+ A7 S WA A9 S12x512 2019 8
Dy={lm—kn);—N< k=<+N = el ULea Gl AH FE(P=40%)
@ A7tstel AlEdeldsglon, 9o A Ax
Dy={Ilm+kn—k);—N<k<+N} g %7tat7] 918k PSNRS F3te] 71E9 Wi
53 458 vwsan
D, ={Ilm—kn—k);—N<k<+N}
> [0(m.n) — [(m.n))?
Step 2. Z W WE M R FnS HEI} MSE="" ®)
™, Binary mark FE|Z Z Atk RxC

1,if D(i) = 0 and D, (i) = 255
Sk(i)—{

0, otherwise (3)
(k=1:4,i=1:7)
4714 1 ¥l QB2 FeLe dehlw 02 9
B2 8-S e
Step 3. 7 WauE W) uge Hz9 7
FE HEA ¥ AS, A HUAE I, o
3 o] vrehdth
M=max(H,) @)

Step 4. U ZF WELE slio A2 A
Binary marke] W43 & T3, 23 2ol
e T

Summn: ZDL ><*91< 2—167k’_14} (5)

Step 5. M2 kol g8 F7FA] ASE Yo

©)

m
©

o, P+ dE, EdC g
B9} z}7} Hlﬂz‘s}giu}. 28 1A 3)5 9] oA
°oli, (b & FAeold,
e ¢y Eds gy, ()9 (He 42 wygh
B, Aote dua = e o3 Az 2otk
IH 1014 71Ee] B FH, dv EYE d
He g 27 03*0011*1 8y 4
Ofﬂ

j‘ﬂua 5 H
9 oz BE XA
¥ 1% Lena 03’:}01]/\1 AH A~

A5, 32.05

B —’F'l% ‘JrE}lH e, 71E W H*EE}



[1] K. N. Plataniotis and A. N. Venetsanopoulos,
Eds,  Colir Image  Processing  and
Applications, Springer, Berlin, Germany, 2000.

[2] Gao Yinyu and Nam-Ho Kim, “Direction

Information  Concerned  Algorithm  for

Removing Gaussian Noise in Images”,

b y image )
Y &
- T International Journal of KIICE, vol. 9, no. 3,
pp. 762-766, Dec. 2011.
[3] J. S. Lee, “Digital image enhancement and
noise filtering by wuse of local statistics”,

IEEE Trans. PAMI, vol. 2, pp. 165 -168,

1980.
3 : 5 [4] Y. Dong and S. Xu, “A New Directional
(c) Mean filter (d) a-trimmed filter Weighted Median Filter for Removal

Random-Valued Impulse Noise”, IEEE Signal
Processing Lett., vol 14, no. 3, pp. 193-196,
2007.

(e) Median filter (f) Proposed filter

Fig. 1. Simulation result.

Table 1. PSNR values obtained by different
denoising methods applied on Lena image.

) Method[dB]
Noisy -
density(P)| Mean |- relélnm Median | Proposed
10% 24.02 23.80 | 33.73 36.85
20% 20.85 20.65 | 29.52 33.81
30% 18.84 18.62 | 24.01 32.05
40% 17.33 16.06 | 17.89 30.71
50% 16.10 1529 | 14.50 29.40
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