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ABSTRACT

MF(Morphological filter) is generally composed of several morphological operation, which are
the diverse structuring element. The two basic operation are erosion and dilation. The two other
operation, opening and closing, are defined based on these two operation, Performance of
open-closing(OC) is better exellent than close-opening(CO} to reduce noise of image data with

Gaussian noise.

In this paper, to use the hybrid median filter in processing the image, is shown that hybrid me-
dian filter has better results image quality than other filters, to analyze by computer simulation,
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lation%t 2.2+ RE o|vjA] A& BHEE 7=
HZ&3c) £3] JEX Fgo] RHE olu|AgA B
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nf 9 #olet x(i=1,--,n)2 =rigt MED(x) &
2} (2-1) 7} o] A eolErt.

[ X n=2v+1
MED(x) = | | /o(x()+Xtes1) n=2v  (21)

@, xie 1WA &4 E Al (order statistics)

n=2v+1d ¢ 13 ddet @8 e 4 (2-2)%
#o

vi=MED(Xi-v,..., Xiyo vy Xidy) ieZ (2-2)
<, Z . 9% 9 (window)

olg AE 9x-$(window)E €2o 71EA &
=%Ue] dojel $3UE FHoR FHile TS
SR ki=

2a191 viciel HEj ol Hole 4] (2-3) 7 2t

vi; = MED{Xi4rj+s : (1,8) € A} (i,j) € Z2 (2-3)
@, set ASZ29 Ay UH 9% ¢
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Y3= MED [XZ X4 Xe] (2‘4)
Y7=MED[X1 Xz X3 X4 Xs Xe X7] (2*5)

Il. Gray scale morphology® ™

3.1. Gray scale dilation®} erosion

x7} euclidean N-space®] Fgolati 3pH sur-
face7N'd & surface®] umbra® ol &shd X2l top
surfacex (N-1)HEAZ XE 53410 52 A
g,

X<EN F={xeEN-!{for some yeE, (x,y)eX}
(3-1)

o, X¢] top surface(top)& T[X]:F—E& FA
8ti tha- 2 o] A9 ")

TIX1(x) =max{y! (x,y) € X} (3-2)

Euclidean (N-1) space?] £ 3 Foll 2laiA A2
9 ol g4 fo] A fo] umbrae surface 9}
surfaceold] B8RO0 2 AR = Yjol)
FSE" ! f:F—Eol® fo] umbray Ulf], U{f]
SFxEZ EA5 3 t}-33 go] Fegr} 60

Ulfl={(x,y) EFXEly < f(x)} (3-3)
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dilation& feg, feg:FeG—-E2 ¥dsd 19 ]
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28 1. < £9} g¢] umbral 2] § dilation
Fig. 1. Dilation by function f and g of umbra

f(x)7} WEZ 84 £(1), i€ Zo)3, GE= structu-
ring o), 12} dilation BE 9] 28L& 2)(3-5)
2 gr}

yi=[feG](i)
=MAX{fi-v, i, fitrv} (3-5)

(2)Gray scale erosion

Gray scale erosiond)] th§ Fol= fSEN-L G
EN-loj3, f:F—>E, g:G—Eza} 34 gol 213 9
erosion fog, fog:FoeG—EZ ¥AH1 e
Fia=

feg=T[U[f]leU[g]] (3-6)

9] umbra$} g2} umbradl o & erosion 9] surface
de 29 29 3o,

f(x)7} A& &4 (i), i € Zo) 1, G¥ structu-
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23 2. Umbra £9} goll €)%} erosion surface o
Fig. 2. Example of the surface of the erosion of the um-
bra of f by the umbra of g

ring FolH, 1344 erosion FElY ¥ 3
(3-7) 3 gt}

yi=[feG1(i)
=MIN{fi—y,- i, fitv} (3-7)

3.2. Gray scale opening®} closing

f:F>E 183 g:G—-E2txz 34 structuring
element goll 9%t 9] gray scale opening2 fQg =
REdsn

fOg=(feg)eg (3-8)

structuring element goll 2% fo] gray scale
closing< f@g& HHE}

f@g={(feg)eog (3-9)

G(x)7} A%< structuring 52 Fo] Ay 2
(3-8), (3-9)& FYel 4% 49| opening 7 clos-
ing2 ¥4

fo(x) =[ (feG*) oG ] (x) (3-10)
S(x) =[ (faG*)eG ] (x) (3-11)
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=MAX {fi— 0, e £ ees £y (D} (3-12)
£1 =MIN {fi—y, - i, -, fitv} (3-13)
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3.3. Close-opening(C0) 2} Open-closing(0C)
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(CO) # open-closing(OC) &
y=[ ()¢ ](x) (3-16)
y=[ ()¢ 1(x) (3-17)

f(x)7} MEF & ), i€Zex, GE
structuring A §old, 139 close-opening BE = 4
A d4ato g olF o] A}

yi=[ (%)) ]

=MAX{fi-®, . £9, . £, 3} (3-18)
£,3) = MIN{ fi~v(2),"',fi(2), e fig 2} (3-19)
£2 =MIN{fi—y U, 1 o £4,1} (3-20)
D =MAX{fi—v, <, fiyooe fitv ) (3-21)
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gy e 859 A G A7 w=n+1e]9
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#3hA A9 29} opening, closingoll 2] @AlE o&
7} g},

fc <MED(f: A) <€ (3-22)
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Fig. 3. Block diagram of Hybrid Median Filter

ol TEE oln Aol FASL A A oux
ARE & A7) 9% w22 Gray scale mor-
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& 793 "y Ao 2y 72 OCHUEHE, 1
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2XE REo] o] g Byt 8 1& 44
©] "y Ao o § MAE(Mean absolute error)
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B 1. 9els @] MAES} MSE ¥l
Table 1. Comparison MAE and MSE of filtering result

g . . Blo]H i =
zs opening | closing| OC CO W eergE

MAE | 1454 | 19.85 | 18.33 | 20.40 10.87

MSE | 710.53 |1211.72|1077.08 | 1214.0 |  470.89

1A Jeld A} o] gray scale morphology
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8 4 gy olu x| 12| 7. Open-closing ©]1] 2]
Fig. 4. Original image Fig. 7. Open-closing of image

12| 8. Close-opening ©]v] =}

1%l 5. Opening ©] 7] %]
Fig. 8. Close-opening of image

Fig. 5. Opening of image

18 9, stelBal= mryqk P9 ojn A
Fig. 9. Hybrid median filter of image

2] 6. Closing ©]7] #|
Fig. 6. Closing of image
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