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MULTISCALE EDGE DETECTION BASED ON
REGION HOMOGENEITY MEASURE

YANG Xuan

(Institute of Electronics Engineering , Xidian University, Xi'an 710071)

LLIANG Dequn
(Dalian Marine University, Dalian 116026)

Abstract The most important thing in multiscale edge detection is the filter scale.
Region homogeneity measure is defined to distinguish homogenous region trom edge
region. The cubic B spine wavelet whose scale is adjusted by the region homogene-

1ty measure 1s used to detect edge. The experiment results and comparisons show

that this method is effective and feasible,

Key words Filtering, edge detection, wavelet transform.

1 5|IF

BERMAEFENMMEFTEFEENE L. 20BN A+ RERENE
Marr-Hildreth" i Gk il /7 5 Canny™ By IR E . BEE /N 5T BITRN /DB Gk
FTESBRR T RSN . X HERR TR T, BT ERR 1%
P E— R R EAEE DREREFE A UARIBETRR N % E L, R M EZH
MR EXRERE AR TMARERE . EHGEM EEE —ENRE, it HEER

IMEEIEH 1997-09-15 WBZtH B #]  1998-09-15



758 = 5] (4 e i 25 &

BROR B 1 %0 B, (Xt e s B R am il . X MRS T A , andfa] =) s 3 R 1 2% @
MR, AR H =, KB E TR BN 518 V5. ﬁ‘{)fvl R WS X4 )
RR b e XKl i X B B X a3k, CHR[4 1R AR HERE 7 16 ) € g K ik
%X, AR5 1 LRE MRS EmERN. BITHFEEBEE —NMEER M YEX
MR » 22 SO NI BT FRIEAN T, 8 K 38— B0 PRI BE 7E 0 ) RE 2 - X AT 34 2% X W
W8, LA B & Y R BRI RE , #m i 2 R E i gl

2 DX

BRI BEE X NEBEPKERRE, I ESGETFRET . B THEAR IR, X
MNIKEBRIREE b, B RER o EIEW AR, B b ARt G U TR,
DRERE,2)BAR K Z IR D EFHF M. ki, E %A UE R
R H K B AR YRR AE , [E] Bt 2 R R B A A i —F 4. B , R0 R SO IR, AR
WREFEEF A LA EDEFENZY A RE. R KB AN FIERE —EM, BIAA
SR G IRFFIER Z 57, WA E MR G X, AR 30E X K38 -— B B 52 X XN
BFIEIREGHEEERNER.

2.1 RXig—EMuE

T R={G D i [SLy1j—¢; ISLY s (eive ) RARIRA
DR AL RN KB FUL L0 A (e T 0 B — R B
LR R R5r AP SRS, i 1BR. 2

g= 2, & &= Z g &= lg,— gl

(,73€S, HDES,

Hedt o BIEESG, DK JE{E“ B 1 5% (c;vc;) PNO°TIERS F|180°, 18- 7]
N AF 1 0 T EFR B—RUMRE]—1 g,k=1,2,,N. &
Rh"——'—-mfxgk vk =1,2,",N, (2)

B SRk a s Re BE ] RA B X N AR AR 2 7 — 20, WL B 7 75 U 42 1Y AT E 4.
i (e DA G M I8 N DM FEBPLHE—NFF 6 £k
FFAERITT ]S 71 S R BA AN E K EAE R P R AT g fERA, TTHE T 6,891
WZ AN R Eng i L, KEHELRK, lH:HT R, BER ST A% F )
KB 75 (crac DEFHE AL L8 N A5 MRS E — A XS4 P, B g,
#R AN, AT Ry BMEWRE LB/, AT R, WIEFE B T 38 X A B K E A1k
XTI B R . BT MR B A R LR, B T (s o)) BRE BGOSR R A TE
PN, ERR N AT E$ .S, 8 S A E o M R, E R LA EAEF
W, BT &= g, g » WA HYFE WA DL HOBAETH T A0 Ry WIEFERCRRIRZ W , B
R, ﬁ%‘ﬁﬁ%%ﬁ"ﬁé‘?ﬁ, X—RIERTER TESG NG E XPFEKE R RS, M
R F R T RKBERE U XAZ T S EE R BI 7 TR e &4 REFIE, & —MF
B E X
EX. XTI R={G, D | |i—a:| <Ly | j—c; |ISLY s s 0 55 Ceive) LT IR] 6, (0°<C
5kg180°,k=1;2,'“,.N)3{%Rﬂ%%?":i{é S S, &




6 3] B ESFETREEEW R 2 RE ISR il 77 ik 759

g,= ng g,= Zgj, Rh_max\g*—gsJ(lzz—l& ,IN) ,
(;

i, J)ES, yJDES,

munﬁﬁcﬁ S gapil)i

SRERK /N Lopg e BB T R W FF AL, I SR ER i 4 0 A5 B 8 |l L BUE R] LA
AR GUREBRTAG T AER, L BUEANE /N, — B L=3.
2.2 =¥

RIEZE [ (core ) NG H RFEFHXMER . IEF —ME LR E (e D TEDI &
RO BT, R X S F S, PRI KEE A e F g MM R ELR ! 5iH% F178, 8,5
K ERTEHEL I BB %GEREN 4,1

LZ
L
g, =Ldg, + L| 5 —d| g @

2

L
By Igglﬂ_ gslz = L( > d)|g, — &g/ < 5 g, — &, 1. (5)

W, B BOASMHE N KL E R % S8 Ry H /D, (BAEX P XA R B, X
BB R, LURE S 5, BT LA (77 470 16 o K A B800 G A BT I X s Ry (ELIR/DS.
Kk, ok BARFIAERR SEREAR R H, EREFRK—IKRERE, H U
K = FR AR AELVE A Bk A 3 % L, E T 8 B TS B = Ry IE RO,

3 BRI HiG M

H 18 WY R RS R R LR 1 1 X N #E T R R B R IR I, T 78 0 % K A7 /DR B8
I, XA B ] LA B s, (R B DO AP 3R B T A% A 7 K — BN EX—K &,
H 18 R 1 B U8 IR BE BE AL O AT RE. A SUIE F /MBS S 5 125, R A IR AR/ MBGEAT

B, TR R 0(2) =B (2) N R () = 52 S T8 f (@) R s o/
% AR A

1 lee)

§ J -
o g (2) = —g(),s € 2° BB BB AL MRBIWPRE s

EHARBRYEERERE s WRETRE. REZRS B EP s€[0,00),{BFE
SRR NP s BH —THROEE, B 5o s<sams St I FFERXPIARREZHL.HH
HI2 R T W B s BT R sma FUBUEIL R B, AT smex = 2" 350 B A T RAHZ K HY/DMRE
SR HBERN TR ENMIAE, s (YBUER R B/ B R RB/NRE. X T R3CIRE
We, KRE T H/MEABRERPFER TR, /AR EHRRLERPEE RIFRE,
PRI T, JOBE R /) » L AS BB A T A e 3 300 2%

BRI AZEERN A RER d,u()BWERRE, H—4ERA N

A
f(x) = 2—!—(-3-.:13-1-—2—):45(1:-}-—2—)—]-( 7

WF(s,z) = — ﬂmm¢“5d~¢fux (6)

A d
x z)u(:r 2), (7)




760 ' Bl e e it 25 &

A ‘g‘ x —t
Wi = 4| 0=, (8)
-3 Y
Q—W f(s,r) = éh@("’r * d/Z) — 5(;r —d/2yT = (), (9)
ox d L s s 11| z=0
B B R A
( d w
82 d <O&"2—.§ <_2"!
—Wf(s,x) |00 = 8(—-—) = < (10)
Ox? 28 d w
= (0, ; PSR
\ 28 2

HAp VR (OB TYE N —w/2,w/2 ], FT=K BHESX,w=23.Ys>d/36.7F ==
O A H B AR, NG AL A B HEF R, & A A B 2%, RV, I8 I ROF g9 B

EgEERR . EHNERE N 4, WHNHERBERE R s= [d4/3].

TR E R, RIFE DB M % a0 K BB 2 TE % 4R
AR LSk, MZBE R RN AR E. FRY BB/ TREREE, N HEXE—
ECE I B RE R KW R M M MR TG ER, RRE—BHMER AR R E
KEZEAL. T HE N BEXH R R, BRI KE. & R BTN E N I BTH
K —BEWE, W% EE 4R

—
——

ol, +1, I, <6,
{ 1 1 (11)

3 X 22, otherwise,
Hep L RE-FORKE R R, /R, — 1By, =1 +1, B f=0. 05. 31X B 7] DL # & #Y B
KBGREE HIX2, HWBHEIERE R s=22, Al IEH T RBUEBRIENR.
MERBERERY s=f(ROZJUHAEE—TMMEAHERERRE. #H4MBRESERTE
B X, M XK — Bt B Ry AR, BT R R AN B /DR BE#HATIR I B SR E A
BATHRX, N R, BIEE /N, BB R KR EH#HITIE.
¥ R (HEXR/DEER, FERK—NMHEBRE T, KA SIS M 7 ERHEE T.
R R R, EEBULEIL0, 255 ], i BEM R H, BFMHNY R BEFELFAERET
SR EX E 7 BB RE. — Bk, A BE AT A B BN R E K Z 2
MEEB /M. BEG, R EB/MMIF B LUHRIE I — &, B{E T 1)
DIBTE S HTIE S W 7. & h BB EF Ri=: FRE SN
T =a + 307, (12)
0" =Arg min |G — H|, (13)

0L o= 255

H G= Ae(:),H Eh yd = kﬁhk—-maxh

i=a—30

U XFRENRET A— E%%ﬁé% {B R A LAfRIE R e B AR Y. S g R A
BE T #)/NEAL, 3T HE L RA R =L K. H Lk s, 520 R 5 € iR 3K

FCR) ={ 431, R>T, (14)
Smax 9 RhgT.




6 A  EHF AETXE—8EME R 2 RE 5500 77 B3 761

4 SEUGEE BT

BT A E B 2 RE AR G EET7E8R RZ RN R T E2@FE3@).
2a) R NiEEMER,E3(a) Z2EFRER Lena B, XHIEEH S ERE Y EE EIRMT 2
Tﬁ?@ N, 105 IR A EH o=1. 61 LOG H-FH1 Canny H-FLL KA Xk

T, B2 E LA KEE 160, 8208 XK EH A128, 8] X K E{H ~66,
E‘Fﬁ%ﬁﬁf‘wzm. 2(a)ME3@MHEBRE T 73 Es2f25. F2()hhA LA KX
W AE Canny H-FPIRERN L, tnm?ﬁﬁ‘zmﬂﬂjﬂé,”MHF“B/JU,E%*/‘#E"%z M 2= 3 iy
FERBEF. Lena B MIKE 2 f5,LOG HFHRME R R L E,Canny BFHIR
25 R E , A X T EERBGAZ M %mZIHﬁIU’E‘?Uﬁﬁ%E@#ﬁE

(a0 I e 1% (L) LOG &% 25 F (c)Canny B T¥ Mz (d)Z L ke 25

¥12 ke N g P AR g T &5 R

Ca) fn g 5 (b)LOG H-FRMig R (c)Canny B FHRriligh & (AR R

3 hnWk Lena [ 14K il 45 51

% RO 12k I 77 155 P U8 i R Y 1 BORE SR 58 , T M X4 B B R = BT AL By Rt 2
X KR EBRRERRIE. &3 Xy K —ZBENEE B B T Hare &
SR AL <R3 Vi X B 4 X i W] 8E » (/] Bz B B AR B Y UM BB 77 BT LAVE 5 38K
REBENHABHKE 30aH MEBRRERRERREN, ERERRA GXTERAT

AR




762 H zf] e e Si5d 25 ¥

Z F X M

1 Marr D, Hildreth E. Theory of edge detection. In: Proc. Roy. Soc., London, 1980,B207:187~217

2 Canny J. A computational approach to edge detection. IEEE Trans. Pattern Anal. & Mach. Intell. 1986 ,8(6) .
679~698

3 Mallat S, Zhong S. Characterization of signals from multiscale edges. IEEE Trans. Pattern Anal. & Mach.
Intell. , 1992,14(9).710~732

4 Law T, Itoh H, Seki H. Image filtering, edge detection and edge tracing using fuzzy reasoning. IEEE Trans. ,
Pattern Anal. & Mach. Intell. , 1996,18(5);481~491

5 Beghdadi A, Khellat A. A noise-filtering method using a local information measure. IEEE Trans, Image Process. ,
1997,6(6):879~882

6 Witkin A. Scale-space filtering. In: Int, Joint Coni. Artifical Intelligence, Karlsruhe, Germany, 1983,1019~
1021

B B EXETHARAFETFIESREDRE. TEAFAREINRE R0
] 19 B 5.

REE NMELXBERFREFHEERIELRN, AEREERERETE ZBENFH
AR b 38 B ECIR A Tl B 8ok i 45 7 1) B AT 5

(L3 F73470)

AL S B #| Optimization and Optimal Control
AT EAE R ZR Distributed Computer Control Systems
X 28 {Y F& Instruments

« 28 H g ] Applications in Various Fields

% 7h BB i Sponsored by
i EH Bl 2z 3% R K% University of Science & Technology of China
IEEE Robotics and Automation Soclety

IEEE Control System Society JL <

F & g 311k 2# 4% Chinese Association of Automation

S8 = Languages of the Congress

The primary language of the congress will be Chinese, and English will be the supplementary language.
EXREX T SEIX
Call for Papers and Proposal for Special Sessions
The IPC invites you to send three copies of the whole paper in Chinese or in English. The first page
should include: paper title, author name and affiliation, full address (including Tel, Fax and Email),
abstract, 3-5 keywords and suggested technical area.

Proposals for topics of special sessions are especially welcome. They should contain the title of the ses-

sions, a list of at least 5 speakers and titles for their papers, together with abstracts completed accord-

ing to the above instructions.

(F3 5776 01)



