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An Algorithmic Adaptive Enhancement Algorithm of Form Image Based
on Image Information Measure

WANG Sheng-jun, LIANG De-qun
( Institute of Singal and Image Processing Colledge of Informatiion Engineering Dalian Muritime University, Dalinn 116026)

Abstract Imuge enhancement is an important task of image processing. We propose an algorithmic adaptive image
enhancement method hased on image information measure in this paper. At the image pixel level, image pixels are
classified into smooth pixels and edge pixels by using image information measure, then the smooth pixels are farther
classified into smooth pixels and ridge pixels aiming at the feature of form image. Relevant filiering algorithms are designed
for different types of pixels, which realizes algorithmic adaption and enhance image primarily. Finally, the multi_level fuzzy

enhancement algorithm is imposed to enhance image contrast and achieve a better enhancement effect. Experimental results

show that the aigorithm can enhance the low contrast image effectively and obtain a very good visual effect.

Keywords image enhancement, image information measure, step edge, ridge edge, pixels classilying

1 3]

mi}

BAR AN AL R IR A B R A R AR
TR AABRTEA-MEENMIXRERA
ERRHRAERTAGEN, WAFENAR, &
BHE R B B R ACR R, A R MR R
i R BR300 AR B A R R R LR

5 B A :2004-09-13; % [E] B #§ :2005-05-12
E—{EHEB S THFO9 ~

WEEAE MR, R P RENER S
B, A M3 ERAERERETHXK WK
S A N RIS, IR RAR A 0k ) i B R
BT R sk S BN B R RAR B AR A A 1R
A EIE N B R L R L AR BB A
AET R 0, (R 8RR R R 0 BT B
FELAEBR G BMERES, BEREFEX
B LA Sk (N A  Unsharp masking'™ |

), 5. 2002 FHKEE T A TS R0L2005 FRIGERFRFTAEM. RAERXRRKETF

G4 LA A M AES CAD WfF 2B MRt AFE. TEMAFMNEFBREBRES CAD K FRY%, E-mail: wangshengun®

neusoft. ¢com



14

FREFES. -FETEEN AREENERRNAENREEREREE 61

SIS IR ) R (RS AR
}UE) EMEEE. REAY, BREEY
B O B 14 2 T 2 X W 0 I R £ o X
T, LR, RREMETE - E R A L RER
BREOHUR HEBBRATIN AR A A ERATR
AT HBEA RS EEREM AT RAEALY
SRR . K FE I, 5 F I A R B KR
EAEA, RE DA TR (FEER) X
AREENERT, FROLABNEE LR
AR RRKIERE A SRS INEERE. O
FESCRR 1A [9] s B4R i G 18 15 B JE 1) 46
&N R AT AL B8R R 2L I 4 K, %%
LA TR A 1 T M P R AL 2 O AATIAE
SREEN P RALERET BARM TR, T
Te] £ S I o0 K 0 20 4, F L3 9 07 B B 3 R 3
B8 B, (LR R R P I &5 8 TEE
AR R, I, A SRR T R (E R
0 () AR, TR G R0 AR ER AT B0 S i &
R . BRERD—RE BN
ML, W FUF MR LR, RA RN
AR B AR P LB B L A A AR K O B
G 4 5 R M A, R i T R AE R4 0OF
W R AT B R A B R, A S
SEEGH W RME, ERENESELR &
B AR IR R 3R A, 1 S 2 A R R i
Kk DB FE AR O A, 91 BUR R AT I 4
BR

2 EBAREFEENE

WEBR G E SR RN Ebr RSN
VKW SRS T X, B R T I 15 LA BE
TRAT T 18 R AT BB M . BRm Iy R B
BERE X E:

PSR E SRR G, ) HPEA R =
{(m,n) | |m-i|<L,|n-jl<Li, b REBBCTER
— LR HAEY 6 - R ER A
AR A AL SI RS Ty A R 4 B
JE M, HIE SR

M, = d© - d2
Hrp

) _ - (@)
d.. = min {d7),

U< <I80°

() 08 _
max (d'"), d =

e =8 < 1807

Z i

(i) esi®

€]
¢ = |f5{n)—fséa) |! fs{') = 2 T gy fsgﬂl =

G, pest?

% RRBERAG, ) RREE.

mTAmEBMEREES THRERR LM
PR A P e T LR B 1R R
Fo v NG A B (R T REALR T
FARA&H WL, X8 1, BA KR, FaRE
B4 B — B LR A M, AH SRR, X
th R A R AR IR R E RN

3 BRTER¥LGRERENBZEN
7%

BERBAS WKL GEHRBH RS, W TH K
NBWELEHLT THR HENEREAZNE
Wit i e A SCHRD ] oo R S A A T
JEE WA BBTE , 17 A R B I A A6 15 B R
Wk, IR M EUE D fusf L 6 R RIERA
% BEhEEDERESNEZHKERSE T4 L
EEEH ILE CREZENZNKEEFTREK
BHER. FERKNE LESRIM]. &
SCHRHIE X, fE # AT Rt e LR R (Rar
FFMBEE %, BB REER)

WA EANARER G, ), HEHA R =
[(m,n) | |m-ilsL,[n-jl<L}, L RPHKEN
— SRR/ R g e AR A K, EI
BAE R AR E SN KEESITHITF,H3
L2 10 g 0l < (2L +1) - (2L +1) | KA
S RHFNEINRERAWKEER. >

R = 1{(i, J)| PR x, ;< gy
R, = i, ) 1 gD o z,, < x(ﬂ.n)-(zun}
W58 38, R 43k K JEE B0/ FIR BE L KR B
X R, R, (ARIETEESR) .
HEDENH
D= min{d" | 8 = 0°,45°,90°,135°}
Hepd”= ¥ |i-m)-tang - G -n)|* |cost]s

(i, j)ek

TG G #AFSP M R IR R A WAL, B4
S R BS LB EE B KR R R R, H

R =) [ Gmm) - sing = () st <]
R?’:{(LJ)H(i—m)-sme—(j—n)

WXT RS G 2 A

L
(,056‘| >?}



62 S R T

FIE

G=max{|«" - " [ § =0°,45°,90°,135°},

w1 (8 1
X, == . =

(i, jrer'® ) ery®

Hob Vo R fO R RS
IR, T RLE SR N R s A ik
RS E R T R IR REN T, R D <

rLEG>T, MR LGS, KK ARREHL

4 RiBEMBESE

P G ) 5 B, AT LOGHR B 0 26 3
KRR AMNGS. B KBRMLREN, P
AT B M, B AT LU R R R
oA WA % S WARA &R & i, H R E
HEE (B D PERLHE B RFERNE M, B
TG 256 (B 2) , H e B A i Bl 3

N© 0371923

M1 R
Fig.1 The original image

A

B2 FmfsEmEEAaEm)

Fig.2 The image of direction measure{ Negative lmage )

TEAE B AT B WA G N R A T RUF A
LR ETE P REEEKE SRR EIEA A
rhu ) S — SRR B AR AR, TR
FEimER DR KIE N ERNIGE o BETHE
BRI R T ARG AR F R EERXY
299 7% )HHLTZE 0.

AR BA L B9 o K A7 30 S R T e, R
p+d o Hop A HERBUE, — RO B
HEWME 4 FiR,

BTk E AR R Ak — R RRE, HAE Bk
B 0 31 2 B o AR 48 B9, AT DAy 4tk 7R 2R
A, MA RN ERAGRNT®R, BENE



TR — P 2T BR 7 15115 8 0 FE 3 19 1238 A 3 6 P 41000 0 o 63

RE TR REAMBE, A EES AT KSR,
| M T B4R BT T B S B R KRR
" BARERAC BERGE, B, M6,
—F T EREARE SN, — 2 iRE, R
—FEHTEENE R ERAR, LYY RE

R KB R R TR B KELRAD TR

4 EARR, MR B RS R — RS g ik,

M3 M2MENE MR A MM R, WA L AR TUT
Fig. 3 The Histogram of Fig.2 WEUE 7 3R A SR L B e

WRGEY F 48 _HEREMNIL,ES

HAZBWNENES Fm, M EERERN [ HEIR T+ 0 RRBRE,

L REABRR S HF R GHABENKEES,

5 HHEBRBIEMER m RS T S0 W

If I, ;=0,then F, , = min(8) ; i min 7

MERBEHBTAENEGENTEEAE MY,

M BB p e 371923

-’i;u "= a,nl

(RS I
2y N

LR '%.‘zgw% o ;_‘-‘ g @18

| QA

' REGENE & &

iy B

e By e
b R

B4 REEHNRER

Fig. 4 Results of edge detection
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Tab.1 Cempare measure magnitude of original image

with enhanced image
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