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An Adaptive Algorithm of Fuzzy Edge Width Reduction

DONG Hong-yan, SHEN Zhen-kang
(ATR laboratory , National University of Defense Technology, Changsha 410073 )

Abstract The shortcoming of morphological edge enhancement algorithm has been discussed. Based on that, an adaptive

edge width reduction enhancement fuzzy algorithm is presented. It uses local gray mean filter to smooth noise in the non-edge

areas. In edge areas, it adaptively uses the gray means of edge direction, the means of high gray and low gray in gradient

direction to replace the current pixel gray to reach the purpose of reducing ramp edge width. Membership functions are

introduced to describe the degree of whether the dot is in the edge area or in the homogeneous area. Fuzzy strategy has been

used to control the enhancement. Results of experiments show that this method enhances the ramp edges while reducing the noise.

Keywords fuzzy, edge width reduction, ramp edge, edge, enhancement

1 3]

[

SEBR B AR 2 AR R BB GOF A R
B BAE Y B BRI 08 3, B AT Y 10 5 A A TR A
BT BB B — BRSO S
W, BAR B A L — e R R BN, 20 4h
KB TR = E s EST FR RGN XL’ %,
T3 SR SR 140 % i [] 1 410 4] 25 Fob Mg P ) 582 ), 2 52
TG A T e

HERBAEE TREARMK L. HHE

HATH X5 & WAL 4 5 H (N09140A21040306KG0O195)

Y75 B #3:2007-07-09 ; 2% [E H #f :2007-07-31

FE—EEE N FEWM(1978 ~
A AF9E TAE . E-mail:hydong@ nudt. edu. cn

Pyttt OB AR S R kY IR B Ak A
T5 % T 4% ) SR B0 i o O R R 3 T G 1
SRELEE TN A R S L %
B ATy ¥R TSR A R Y R R 2% AR T A 2
F 90 JF A 19 B B8 o X 28 5 B0 TR Fe B Y
ARG (55 M B BRI Z) A B X T S E B
R S AR 5 X bE BE AN AR A AR S 9 0 Ak A%
B . Schavemaker %[SJE 2000 AR —F R TIES
ESULRIRUE SRS r S R STRUR RN UE 3 )W)
T6] ) B B, S AR 0 G 1] [ BR300 % B e, AR T A
(UBURE S LT VE 8

), o ERERH R A B S EE TR LA . RN R R B 8 3 B AR KIS R 4 Ty



256 ] &1 5 B R 24 4

%14 %

AR S 2 X 73 30 G R i 2 X8, SR B H 5K
W, B JEE T 1) R K JRE P RV OB B2 306, 52 B A
ol /N RSB T 5 B T 1Y [ s 400 A g 7

2 WAFHGEEEET

A REGAE PN - TH, HEA
(10 5 1 2 S b I K
FHE5HTCE b X BREL S AT I IR BEIE K f, 72 X
H
SaCing) =max {f(i —x,j —y) +b(x,y) |
(i-x),(j—y) e Dys(x,y) e D} (1)
IR EETE 1 f. 78 L
fo(Giyg) =min {f(i + 2,5 +y) = b(x,y) |
(i+x),(j+y) e D;s(x,y) e DY (2)
KHLD, FI D, 4515 £ A1 b 105E R
A B IT R M R A R B RS E
B b 5 0 Bk R R s B, B B — e S5 R OT | St R R
B ST A Tl 5 0 K A2 B SRS AR A9 B K
8 I D B G A . o R R A SRR R AR

WA
TR RR N
f f<ﬁ;ﬁ
MophEnh — d e 3
Srtop 7, f>f ;rf (3)
f HAth

R R SAERPR IR, T f RT(fy +£.)/
2, LA S AR A G 18] R L5 2445 R TR R T
B, FfFRF L+ 72,0 f, IR f i % m b
P o 38 3 /N 1 G F) B PR A8 A R 3 T B AR AT BE U o

3 BIEMNMEW DS E R

SN

AT G DR 9 4 5 Tk % AR M A AR TR R Y 3
JoR T 1 B AR T R B RSOR . (E6 T R T
o 1255 8 M 0 ROR B 2%, T EL I 5 T MR A
FEHE i T

(1) W 7P A 2 o ol 45 K 2 I8 ik 328 5 BB 48 358 de
RAE I ] E B M P o, R B2 S o azs B 408
Hh R /DN A AT R IR IR P R AN B 9 4 il 2 i
0 H
(2) WA X 43 i1 2 5 7 31X, % P 350 A SR B

S Sk
&fﬂ'

S

y 1B

00 45 e, 75 1 75 ] INp 0 A5 3 T R
(3) B ELEMITR ARG 2 F 3h i %
AR T W RS R SR N B SR R I A
Jig ok, SRR IS 78T 11 P ) e KB RN B /ML T 2 AR 4R
B RETT 1), 3 3 SR FH 321 % B B2 7 1) ) oy K B 1
(BLFIARR R 2 349 {8 A AR I8 JiK RIS o 45 2R, O IX 4 [
8PP A 320 % DX IR S 2 DX, SR FHASERY] SR, 7 210 1
SREEIR . A B 5R A R A MR RIS T R Y
iR
3.1 %R EEIEEIRE
MY AR SR S [ I, BB A 0 25 BR M A Ak
B A 0 O 140 2% IXOREIE 30 2 DX il i D0 14T
I,..Ci,j) =mean(I(i+m,j+n),i,jel —1,1])
(4)
(2) X TG X, AT 1 G 0l T 4 0
Ot B4 F 086 A5 2 B R 0 86 B iR (H &
Gyiae s BEEAALLIE &40 5

@[ -mmlZMAm 8 FRE[ -3 ).
i

mE 1 PR,

St 3n
8 8
In
8 _n
8
Tn _n
=l 8
8
_5n _3mn
8 3

P BEEETT Y 8 AN X 5k

Fig.1 8 zones in gradient direction
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Fig.4 Representation to the edge width reduction
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Fig.5 The enhance results to noiseless “Cameraman” picture
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