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ABSTRACT

As the demand of digital image processing devices has been rapidly increased recently, the excellent image
quality is required. However, degradation can be occurred with multiple causes during transmission and
processing process. Therefore, the needs to eliminate the noise are increased and the noise elimination
technology became the major study area. Therefore, image restoration algorithm was suggested to apply the
filter differently by edge and non-edge areas, using modified edge detection with preprocessing process so as
to relieve the effect of additive white Gaussian noise(AWGN) which is added in the image, in this article. In
addition, it was compared with the existing methods using peak signal to noise ratio(PSNR) as the objective
determination standard of the improvement effect.

7|9 =
AWGN, &5 AA, €3t 44, oA HE

I.ME 71el&=  A-TMF(alpha-trimmed mean filter),

AWMF(adaptive weighted mean filter), SWF

gAg 94 Hel= #A, 98, 4k E9 of  (spatial weighted) 5°] UTh A-TMF&= 33 %

2 BofolA tiFetA G&H T Yrh Yuixow  HolA 5 e A S-S YERAA R a4 W

Ao AEFANA g Qoo Azl WA SF BL oA FddA AL AA SAo| tha ml

g, Jdd 2 e, FUE ZS, AWGN(additive  &9HHh AWMF= vh2= W7 8ta Zpo] & 1188t

white Gaussian noise) 5°] thEHeolth. 7 F  °, AWGN AANA 53 e Hol Itk
AWGN #lAo] &3 A7 ol IPFHx e [3-5].

o, F2 FFGelM Ze A7t AT Y webA, B =gddAs 44 7 AWGNS ¢

E]'[l 2] stat7] flell, A2 Ao r HIH oA HEe &

ol H7MElE AWGNS AAS7] §)ste] 8k, oA G} HlolA| °§'~i"i,°ﬂ wtel e E t2A 3

‘1%% ZIMEC] AgHEN e, gEH FHYY  Sohe I HA dudESAbsian T Alet

dagFY +FEE 45387 #8l, PSNR

&
mf

- 790 -



HEE ollX| ZES 08T AWGN F|AHoj 2Bt 7

(peak signal to noise ratio)= AM&3ted 7]E9]
WHER H5S vastyTh

s Al #f& e

of dAe HHe= W

& 83k oA 99

ol o whet BEE E}Eﬂl Hesta A&
HE3}

A ¢kl o
AWGNe©) ol gl&d FaolA 9 21Xl
AE B e A 1)F 2 ‘

Ly =1 +n,; @)

A7NA, I @ 449 Sags deEhdin, g,
= AWGN?| =Z7]e|tt.

Step 1. G4l H7td s
smoothing #4-& 3 3hr}.

5x5 A71e] Jh¢AIRE BE O VA= A (2)
o Zo] AT

AR 94,

B+

20" (2)

G i =—¢€
i+kj+l
2] 271'62

A7NA, kil 5x5 w2 YR ot}

Step 2. U= ol 3t 7lerle 27 9
F& P
B =R AE Sobel A4AE o] &3t 7 &
B, A Pl s127)e] B AR 4
() Zo] FHET
M, = MJrl,j—l +2M+Lj+‘z‘4i+l,j+l
_<M—1,j—1+21wi—1 _M—uﬂ
®)
My=M;y oy T2M, o+ My 4
_(j‘/[i—l,j 1+2M] 1 Mﬂ,; 1)

o714, M, Sobel A4+7e] 43 71&7], M,
= 74 7e7]elth

Sobel @katol] o3 AZH oA sHASd U
@ A7) 8 B 2 @), G)% 2ol T

F= M+ M} )
M
a—tanl[ My} ®)

Step 3. Sobel A4kxfoll 93] AElH G dellAl

= wkza el oA HUAE vlaste] o)A
£ shte stz wgkeit

Step 4. Non-maximum suppression®l] 23] *|
i FEolA oA G vldA F9e FE
371 S8l dAR 75 A&k At

Step 5. oA F9e A5, TS 7]‘T7<]
7 e VA vteaE HFEHS Tk,
oA o] B¢, W FHE HF
o

. AlZeafo|M 3 Zot

B =FoAes At ZE HAA A
Brkelr] 98, 512x512 Z7)1e] 8 HIE 18 9]
OEMOOJ Lena 4o AWGNE FH7lste] A EH
Astgon, =g F49 MAd AEE Hkshr]
4] }04 PSNR< o] &3l  7]&9 A-TMF,
AWMF, SWF$} A5S B3}

20

a9 12 7129 YHES At e 54
< B3] Y8, Lena J4 F2LE(0=15)
E Utk 7128 W At daugsow
Ael® gdolth

(c) SWF

(d) PFA

Fig. 1. Filtering image(o = 15).

a3 1914 (a), (b), ()= &4 712 A-TMF
(3x3), AWMF(3x3), SWF(3x3)9 g Az
ole, (H& Atk ¢ 8 F(PFA: proposed filter
algorithm) 2.2 ] g]g ZAx}o|t},

Al E# o)A éﬂr MF, AWMFE o|x] o
A Byg 84S oA, CWMFE oA BRE
EAe SR #AeAA EAo] g v Fs
Atk 23 AJRE duEFoE AT Y

- 791 -



v. 2 =2

B =R 4l B7E= AWGNS AlA
sb7] fl8ll, AAE AP w5 waFe] Wy
d&2 ol 83te] oA I Hloﬂxl |l

s OEA A8 S A

ANEGold A7, Fo FAdA 7€Yg HH
EL ox e} e FAAET) dEHA, AU
Ho‘?j—s— 71E9 YHE B o7 BE A0 ‘V‘
2735 el AT =5 zﬂohﬂ Uy E
71%«1 B ERT $43 PSNRE YEMS] E}.

mepA] ARSE EuEES AWGN 7oA

S5 Ae YA =" &34 8§

et Atsdn

)‘

ACKNOWLEDGMENTS

This work was supported by the Brain Busan 21
Project in 2017.

3
ror

=]

[1] R. C. Gonzalez and R. E. woods, Digital
Image Processing, 3rd ed. Upper Saddle
River, NJ: Prentice Hall, 2008.

[2] K. N. Plataniotis and A. N. Venetsanopoulos,
Color Image Processing and Applications, 1st
ed. Berlin, Germany: Springer, 2000.

[38] X. Long and N. H. Kim, "A Study on the
Spatial ~ Weighted  Filter in AWGN
Environment," Journal of Information and
Communication Convergence Engineering,
vol.17, no.3, pp.724-729, Mar. 2013.

[4] X. Long and N. H. Kim, "An Improved
Weighted Filter for AWGN Removal,"
Journal of Information and Communication

Convergence Engineering, vol.17, no.5,
pp-1227-1232, May 2013.

[6] X. Long and N. H. Kim, "A Study on
Image  Restoration Filter in AWGN
Environments," Journal of Information and
Communication Convergence Engineering,
vol.18, no.4, pp.949-956, Apr. 2014.

- 792 —





