190 FE AEHALBTE ®E BliAg RE %0/11

g0l T e AN ol

Bk ol

LL LT

AR7le, AL, KAFH, QAT
B s AL L ER S L LI ML

A Study on Edge Enhancement in Nolse Contaminated Medical Images
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CABSTRACT>

The method for enhancing the edges from medical
images is described. The various methods are tested
for the medical images contaminated by noises, such
as weighted averaging based on local probabilities,
unsharp masking techniques, and proposed combined
techniques. As a result, the combined technique using
the median filtering and edge masks in six directions
is well sulted to remove the noises as well as to
preserve the edges.  Experimental results and com-—
putat ional procedures are presented.
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442! weighted averaging % unsharp masking technique
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3.1 Weighted Averaging Method
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3.2 Unsharp masking Method
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e.m = fo % hn (3-3)
where fe.n is a slightly blurred version of the image
fe, and hm is the point-spread function.
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fa,mik = fa.m ¢+ k[fa = fo, a! { 3-4
where k is the boost factor.
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%] 4. Flowchart of unsharp masking method

3.3 Proposed Combined Method

£ AFolAe AV of WY WA vhaaE olel %
spol cittol Yushz Wehe] G4 g olcl Ueld ot

2

~2c)gk oirlof o] vlATE
70-g 8gAl)A Heh, olaf 73A o}
Zaste] ojct Yo njrzz} %G &% A
°ﬂ alztsbo] wheiof ofA=sl S48 2l oiAte of
2+ R d4g ke Ragel A2l ol ol
‘:l’ zlHe] nfara A7) odAdof ozl ch=u] =4t gt
dlojde S5 oz chach
Rosenfeld 2} Thurston3? 2] Marri’: sl AMY
& L0 Ay Z71E A9t oty oz g AHE

st 7idel chste] Fig3ich.

o?.. [ m(a do rfo

# AFolME 29 5% ol 300 whck Al shs
£ 6702) 5X5 o2 g ol gebsirh, mbaZel WBR s
FAEE Foldl wyolM oA AT A clxg
ofigol sitch ol W Falst: EEEE 1Y 63
2t
~100 -100 O 100 100 -100 32 100 100 100
-100 -100 0 100 100 -100 -78 92 100 100
-100 -100 0 100 100 -100 -100 O 100 100
-100 -100 © 100 100 -100 ~-100 -~-92 78 100
-100 -100 0 100 100 -100 -100 -100 -32 100

(a) O (h) 30°¢

100 100 100 100 100 100 100 100 100 100
-32 78 100 100 100 100 100 100 100 100
-100 -92 100 100 100 [ 0 0 0 c
-100 ~-100 -100 ~78 32 -100 -100 -100 -100 ~100

~-100 ~100 -100 -100 -100 ~100 -100 -100 -100 -100

{c) 60° (d) 90°

_3]_

100 100 100 100 100 100 100 100 32 -100
100 100 100 78 -32 100 100 92 -~78 -100
100 92 0 -92 -100 100 100 0 -100 -100
32 -78 -100 -100 -100 100 78 -92 -100 -100
-10¢ ~100 -100 ~100 -100 100 -32 -100 -100 -100
(e) 1207 (f) 150
28 5. o4 wepe] A vpas
Input : file
( 512 x 512 image )
Window slze : 5X 5
i=3, 4=
]
_ i}
select matrix A from input image
Arg = (X Yy

|

Get 6 directional edges
each dir. edge : A X [each dir. edge mask]

l

Get maximum edge
from 0°, 30°, 60°, 90~, 120°, 150° edge

]

Output (Xi,Y;) <— Max edge / 300
( Gray value :

0 - 255)

Output image <~ (Original + edge) / 2 —l

END

2% 6. Flowshart of proposed combined method
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