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A Study of Local Adaptive Gradient
Median Filter

Chel Oan CHOI¥ Seung Whan KIM* Kyung Sik KIM* June Gill KANG* Regular Members

B o#H AdE Z¥AZ 2 3R civje e W] A o Uele] 3 € AN HAE
A7 gn AeE AANE AHE 1A 4o1e] dnejFo g Subfiter Sized H# 3 Comerd U 4
A3 %F Subfiter o4l "ootqw" Had buig Cornoer&4o] ek A JAbel H &3t dneFo dwol AAE
382 ¥n Fgel g B4t aA4E st

ABSTRACT  Two-dimensional median filters were affectively supprssing the noises in image processing with the
edge smearing decreased. However, if the window were large as necessary in noises then the filter had tendency to
cut off corners

An estimate of gradient was used to decide how the outputs of the filters were calculated, For parallel to the gra-
dient direction we used edge preserving median operation and orthogonal to that averaging subfilters over which
medians were then chosen. Four different algorithms were introduced.
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1. Subfilter S1
Y(mn)=-L 3X(m, nti)
II. Subfilter S2
Y(mn)= % 3 X(m-+, n—i)
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I. Subf ilter S1

A(l) =-— [X(m-+1, n—1)+X{m+i, nH—X
{(m-+1i, n-H)
oy 7] —2€1(2

Y(mun)=med[A(i): —2(2]
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[[. Subfilter S2

A(—z>=~§— [X(m=2, n)+(m—1 n—1)+X

(m, n—2)]
A(—1)=% [X(m-1, n)+X(m, n—1)]

A(0)=% [X(m—1, n+1)4+X(m, n)+X(m+
1, n—1)]

A(1):—;— [X(m+1, n)+X(m, n+1)]

A(2):% [X(m+2, n)+X(m+1, n+1)+X

(m, n+2)]
Y(m, n)=med [A(i): —2d{2]
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1. Subfilter S1
ligX(m—Z, n+i)

S X(m-1, n+i),

lX(m‘H, n+i)

2X(m+2, n+i)
ed[A(1): —2¢K2]

5 M M

Y(m, n)=

II. Subfilter S2
A(—2)=% [X(m, n—2)4+X(m—1, n—2)

+X(m-2, n-2)+X(m—-2, n—1)+X(m-2
, n)]
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A(-1)r—-% [X(m, n=1)+X(m=1, n—1)+X

(m-=1, n)]
A(0)=X(m, n)

A(l):é— [X(m, n+1)+X(m+1, n-+1)+X(m+
1, n)]
A(Z)————é— [X(m.n4+2)+X(m+1, n+2)+X (m+

2, n+2)+X(m+2, n+1)+X(m+2, n)]
Y(m, n)=med [A(i): —2(i(2!

Subfilter S3, S4+= 77 S1 S2% 90 A
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1-4 402[E 4
dune]F 4+ Sz ZE 394 #HF Subfilter
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I. Subfilter S1
A(-2)=med[X(m~2, n-2), X(m-2, n—
1), X(m-2, n)
X(m-2, n+1), X(m—-2, n+
2)]
A(-1)=med[(m-1, n—-1), X(m~1, n), X
- (m-1, n+1)]
A(0)=X(m, n)
A(l)=med [X(m+1, n—1), X(m+1, n), X
(m+1, n+1)]
A(2)=med [X(m+2, n—2), X(m+2, n-1),
X{(m+2, n),
X(m+2, n+1), X(m+2, n+2)]
Y(m, n)=med [A(i): —2¢{2] ’

II. Subfilter S2
A(-2)=med[X(m, n-2), X(m—1, n-2),
X(m-2, n—2),
X(m-2, n—1), X(m—2, n)]
A(—~1)=med[X(m, n—1), X(m—-1 n-1), X
(m—1, n)]
A(0)=X(m, n)
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A(2)=med[X(m, n+2), X(m+1, n+2), X
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X(m+2, n+1), X{(m+2, n)] N
Y(m, n)=med [A(i): —2i{2]
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Median Filter

08 3-e. ¥ "ol did vicel W, dxefF 3.
Original Signal Filtered with Gradient Median
Filter, Algorithm 3.

% 3-b. 7Y Hzol i vicial HeF H 43 A2
Original Signal Filtered with Standard 9-point
Median Filter
Algorithm 4

Algorithm 1
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28 4-a. Girl 349 94
Girl Image (Original Image)

% 4-c. 55 Windowe] wltiet e § &% o,
Example of Median Filtering with 5x5 Window.
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Image with Impulse Noise
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