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A Multi-scale Edge Detection Method Based on
Modified Morphological Transform

BAI Xiang-zhi, ZHOU Fu-gen
( School of Astronauties, Beihang University, Beijing 100083 )

Abstract The key to edge detection is to filter more noises while obtaining more edge details. A new multi-scale
morphological method of edge detection based on contour structuring elements is proposed in this paper. This method
realizea a modified morphological transform through regrouping the priorities of several morphological wansforms based on
contour structuring elements firstly. And then a new edge detector is defined by using the mulii-scale operation of the
modified morphological transform. Comparative study with other morphological methods reveals its superiority over
de-noising capacity, edge detail protection and un-senasitivity io the shape of the structuring elements.
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—HMEETR AT EFZEHNBEERLAHTE. CB
BE2AREHT RN EREFARE EFZEH,
B T &SR PURR AL EE R
B &7 R, B R T BG4,
BIHEZEREREH,
MTHENKEERRSEXSRFHEBTE B
B3 ETOB I CB ST BB H T .
CBD,(f) = fD 3B (1)
CBE,(f) =fO B (2)
K, @hBKEER N RlEER.
H—% WEN fRXRTHUTR B HREKB §
CBRESFT ACEERETF O, MC, WT:
CBO,(f) = (fO ) DB (3)

CBC,(f) = (f@aB)OB (4)
0;(f) = max|f,CBO,(f)} (5)
Cy(f) = min(f,CBC,(N)] (6)
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1 HHEMESEET

CBREE¥F . HizH CBO,(f) M CBC, (f)
(R3) K@) ELRE BT BT R B bt E 3
EAREMR" A" (WRE)FTTHFEL
B HEEREET R, BRS R R E
BT ARARLYEHTER TR KN,

MEAGYRR (O UEH, BT 0,.(HFC,(N
RIRE CBO,(f)# CBC,(f) 3T EG b B 3 Fac 3"
AL BEEHRE , T HF A W38 S 60 A ER 4, AT 1R 47 2
R8T EGEY, HARET RSN S.

AT 4 B 0 08 O 2 R R R LR A IS R
FHBASE B, FXEXTONTFREAIETF:

MCBO(f) = CBO,(0,(CBC,(f))) (7)

MCBC,(f) = CBC,(C, (CBO,(f))) (8)
Hp ,BWAGEHIE B, M B AL AR - K,
WA LRFRLGHTE,

MA(TYTLAE H, BT 0, (NER A B E 5"
BB CBO, (N, E 0,(NERA R ERA%
MIThEE, Bk CBO, (NEEZFIRMA 0,(NHid
HERE CBO,(NHERASA Y BFZRETT
—YGLGH TR, BT CBO, (N XM UG MBHRE
BBt % CBC, (N BREZFEHT0,(H T LAEH
CBC, ()%} Bl G LR, MBRE T CBC, () Xt bk

BN B, X R, MCBO, (f) Bk 81 F CBO, (f) M
CBC,(NZHMBHKMAAKBHBENE,XET
O,(NMMARPTERAZ. R, AR (8)EATL
il MCBC () A RDUMEER .

KA (ARG BAT LB LET 0,(N# C, ()
ffr ABETE MCBO, (f) 1 MCBC, (/) A BI B A FiE
BAHzEAOER. 0,(NA C(HRAEREEE
HEEEMNEEEITRETER 5" F
“IRTNE S, THIRE AR T MK
FEMASHRIMEHITE, AR THEHT
¥ B, WLIRHE 5 MCBO,(f) #1 MCBC () M E&R
HEMBIE, B T EFmFH A MCBO, (f) #
MCBC (N EHRMBENEE R REH &MY
R, BARTEREER.

3.2 MHMETHESRESEHLHR

HTREEGRLASTHERAAYT, hTIRE
B et RHER #RE T AN, L E
fiZREEH. BRRE—1TERELWITETH 5=
{B,,ieZ Hi=0} J+ B, =|0|,B, =iB, =B,®B,®
@B (HEK - 1K) NERATEFIINERTE
MRCTREEY, RS TEERAM. NHEETF
ETsin RETHR MO MC(HEXITF:

MO} (f) = max {MCBO, (/)| (9)
MCI(f) = min {MCBC, (N} (10)

MA(9),K(10) ATLLE b MO (f) 71 MCT () D3R
BT MCBO, ()1 MCBC,(fYH9% ., B MO; () 70
MC} () 4y 1B MCBO, (f) #1 MCBC,(f) (Rh 1<
ign, j= 1) MBRKABR/E, BB T X507
T HIERRTIEE  MAEE H A B AR NS T
RAEDy MCBO,(f) A1 MCBC (/)T MA TR B,
BE— B BEAE TR R S

i L _E 447 AT 0, MCBO, (f) #0 MCBC, () #F
ECBEZ¥ETHNAEKR MEEFEAT
CBO,(f) ,CBC,(f) 0, () C, () M MhEE  ER BRI
Eff Bt Ref i 7T ENSH RS, M0; ()
MC(NEH—EMRAT MCBO,(f) R MCBC,(f) Iy
R BHAAELMEEER D ZRPIIE, X
X} 30 g 6 1 A 2 A A
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HT(MMSHF)
edge(f) =CBD, [(MO;(MCI(N)'] -

(Mo (MG () (11)
GETHRANSE FREREEENERHETA
B RARASHTEFEI PRI A TEMER
#HAT CB AL I RE R Dh%k. E4 CB F. M
EHRERERRENIIE 0,(NA C,(NEFXHE
BRTHRPGERREREERENE ZHEME
MHEEE—R EFHERTEGLE,

MMS B Feh & BB

(1) n fHBY P

CBREBEMGSHLEBRETEEMMNTE
HERHERE KDY, AR ERE SHERHEM
JURE MRS BRI R RS R Kb, TR
WA AR K, a EH KR, IR R E AR
n b, ERIFH KBLGELT .- BRDFSH
EEpT,

(2) r ERER

r R K/NRSET MO;(MC () HEREE L
HEKE, T MO(MC(MERBRHBUIIE,
EXMrEESEREBRESHY, HDMr &
MELEAH., TREH,r EXSREATERIL
B2HA, W, r 5o ERERMAEIHAE, Y
BERR P B, Y B, r BTEL 2,

(a) (b)

(3) #HTRMER

CBREE¥ETEREENNFAHEMMSE
FXEMTR R R SRR, B b 7T DO 8 B
RERRBEABERTENER, XPEZRYRA
EREMTE.
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5.1 RN FEREZHRLE

WX mA 20% W RS B Lena BB (M
1(a)512 x 512,256 3K ) WAL BRI MC, (/) B
FHEE, BR(10) B MCBC, (NP C,(HBR
CBC, (N e A AR (10) 4K 1(a) BRIEL(b),
ERAAZ(10)4HE 1 () BEME (), #
K (10) 5 MCBC, (/) ¥ #9 CBO (/) #1 CBC,(f) 4} B
BRONAC(NBEBEAHAX(10) LA 1(2)
BEEL) Kb ,n 4, WE1 RaLIFES, (b)
ElRERRTARMES, B (c) Bt EEH
TRPA KT  AEEREEFPRMSRE R, X
BHENERM P RBENDZME; (D BABARD
THRAVEEGHARERREL, 2FEWiH
SRMEZHENE; () BPERRAXHSEH
IR B RS TRPET, X8 KK R FRB %
R, REIERIEN, M0, (N L REMAMHE A,

() (d}

H1 RERTHEERRRL

Fig.1 Processing results comparison of the modified calculator
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HXER (4] FRE & MG (multi-grade) HF . XX
WR[6] %421 A9 EMC( edge detector based on multi-
scale contour structuring elements) ﬁ%#ﬂiq’%ﬂj ﬁ‘]
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(b) MC XM FEMABHR (o) EMC X EAMGLIHR

(e) TA 30% & LW

MMS BT 8 n 79 r ATRC/IME, OB 3L 4 (R UE AL B
HREMNETYETERMAA, £1 RESBTS.2
PERERNHER T EHETETT CPU K Intel
Pentium 4, 2. 6GHz, (%% S12MB #)3iT & 8L L35
WEHEEHE, SRR (). MBI RAILE
4, MMS B F #033 BB/, 1) MMS B F 88
foR Il B AW E) T R TR

®1 ERNMELESR
Tab.1 Calculating time comparison

(f) MG M (e) B BH R
A2 HgeMLBad

Fig.2 Edge detection results comparison

*ﬁl 18
MG EMC MMS
15.59 25.78 7.39
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—FHNAEEME T —MMS BT R TRY
EAMBELETEREEENENZ . dUlE
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Rl EEMMS B FRET M E RN B i+
B EMZEMEMER A% RAESERTF
FREBHERLTR, D %K B 3L K 8 50 X H
LWEET MMS 5 F 3 A AT W 07 8 0L
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(g) EMC #E(e) BALEBE  (h) MMS X H (o) ML BRR

MRS B E R R %, (2) X
EWTRBAREBER R, T HE 5 e M.
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