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Edge Detection Based on Spatial Moments of Local Region

CHEN Chang-xiac HE Ming-hac QU Zhtrguo
( Air Force Early-Warning Academy, Wuhan 43001%,China}

Abstract The SUSAN edge detector is an algorithm based on the local region information which is prone to falseedge
problems in neisy environment since it only utilizes the zeroth spatial moment of local region. To sclve that problem.a
novel edge detector. which utilizes information of higher-order spatial moments such as the first and second-order spatial
moments of local region, was presented, Experiments were conducted on synthetic image and real images with different

kinds of noise, The results show that M-TUSAN can remove false-edges and improve the performance of SUSAN edge
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detector effectively.

Keywords Edge detection, SUSAN edge detector,Local region, Spatial moment

1 8lF

hgRN-ELERRLEREARNAEHREOE &
BiAs BECENESSERANETSEFEEMNEN
R HIRE W 810 &0 E:F, Al Sobel, Laplacian. Prewitt n
Loc BF &0 HARNEFRAT It EAGEENEE
R GAE BlEEFEAETREERRE 00
EFoRASRNEAERE D IRSHBRBRENAE &
mNAGHEERENERN EFEERREFNEMARE
>ARGHE ACRENATIS EXEHEREHFH
FREMGEEE EERRHOFRAGRNEE NE
FEMEEMASRNGEE EFNREENDLERN
Wito BTFBAERENDGRN s MET NS
BHNAZEMNEZF BMTRARREYT H A SN
B %

QUSAN SR Fr REMERErv 2—WETREE
BRAZEWGE ZAZREEEBBXEARTHAMIK
ERERETH B USAN(Univalue Segment Assimilating Nu-
ey BB AN RENAG BETEEE AR R
TFHENEFHR BE qusaNFEFERERRFTENRFA
T usaN EEAXNPER B ysan EENFHERS 2

AXEFEREAMTEE (K2011192) (61103082) FH

BE T ysan BEEMEMERE S quganFFH T
BREMAFHYERAE ERNIERSHARERAISZ BHRE
REMONSELRERHTIE

H3t qusan HFHEBFE AXEHTETF ysan
K EEMASRNEE 2% \usay BT, EH LB
USAN Eﬁﬂ%ﬁ?ﬁﬁ—ﬁrﬁm:ﬂfrﬁﬁﬂﬁﬁﬂiﬂﬁﬂ 22}
TEEERIETEBERJLAKE, WESE R ZE 2 EHME
—WEN EEEGAFAT yoay EHALAES B
USAN EERI KR ARE S A6 T R D E %25
B REETFORGRMERE

2 SUSAN BN EF

ME AR qusaNn B EEMNEF KU TER gusaN
EF ) TUEENT WERFHNSNERE A—1TEBER
(FEA 5 5 KNA ) BITHE EREBEHAS—EFTES
POBENRER SESHREMNREEELR K73 Z&
FeERT ysan B Xy KXo mR,

-

n(red= 3 clrory) (1)

re Du:r'ﬂ},;;&;ﬂ

Hrd=1Ilry) o
- - )
clrsry)—e g (2)

H e(rary) AERERARAERREF I EE NI [ 77 =&

BREZ g52—), B ELE EEMAFTAABERI FEMME Email, green20001 @163, com; HAE (1963 —), B, #I WL ESH =
EHRAEAEETE BEHAE WEE g5, B #F IEFRFNABRLE REERE

e 130



BARLCEENEERFNREE , AKREZTR po)
AR, ARMNBEEEEEES MNTEANEG—TEE Hia
SR A

lg—nlr), H0=n(r)g
R:{E o =nirp s (3)

L0, otherwise
Hep  AJLECIBR —8EA o 75, 1, HEBEAHRE
BERHEE AN () TR susaANEFRFAT ysan EHE
MEHABEENEBRX/DERITELSGEME 28T ggan B

WEMERS HitSHAEEL%

B, ARMENEEER

3 M-SUSAN B &8N EF

M-USAN RE8MEF UATEH pysanEFH HE
FRERE NT qgusaNn EFREIMNFRERLSES FIAE s
AN BETEZEE BRENZEAESEEMEKBES s
AN A R TR S E RN MAS S
mlGR BWAAZIRARBRLG S
3.1 USAN EI#RIZ (6%

HEHA 3 LHRET NTFEEFOMNDS HEER
EFARLEN B2 (o iF REX (1), usaN E
M o, ATUERS,

o 1, r=(x,v)E USAN
fla,v)=clrry )= | S (4)
'D! rzz(anyjﬁéljgﬁﬂq
A A

-$ /fffﬁrﬁaﬂw\\
=
USAN i us_m&_j\usm

S X %, [ e

(J
FUSAN

EX. 7

(a) BESEN (b) BER /S
AV AY

o iS4
1 USAN Y \USAN
o B8 FUSAN USAN

[ &

(e} BESHI (d) hefeia
B, AREEMNpgpany EHTEEE
REFEZEAEEN 0 ggan K H ffhr*}rlmipﬁ-qjﬂﬁ
& EEME X,

My = |‘Il_r"}r'*f(_rT}')d_rd}r (5)
HTHEEENES TIEREDIRR IS A

o 140) =

&S5 WMEE WBA ) ()T BER gsan EE A

EMEAEHENT,
mw= || flz,y)dedy (6)
:2+;§E;RE
my = T yflxsy)dxzdy = 0,
2t ar? (7)
myy = | xf (x,v)dxdy
;E+_ﬁé=s;fa2
g = v flx.yw)dzdy,
:E+_‘;E$;R3 (8)
my = 22 f(x,y)dady
124;&&:
ERE RS RENERAR g B
?_il‘?.lfm — 3 q—\ (P) (Q)( _ 1 .:lll_: {EGS-EE:JP_'_F! {ﬁingﬂjﬁ'l—i
r={0 =0 T 5
li|'M,|::+|:;|—|—:|=.|—|-:: ::-9:]

BN g Ny TUEH FREMEBEESNS — =Mt
FEIBEMXNIEEF @ :ﬁ'i'(': MREFEEE— —Fﬂ'Elﬁl
B HEMEBGEHGE E‘“‘Eﬂﬂﬁ?ﬁ‘]ﬂ%ﬁ ALt E
X pg, v, Moy, W,

1”1}:???@}:??!!13} (10)
M, =m} + mie =mg + m (11)
M, =m0 + 11120 =112 + 150 (12)

B )R TUEH pp oy, Wy, FHEET
USAN EERTH —MM_-B=6EES mAEH &
ERAEHES Bl M{ﬁ'—ﬁqﬁﬂﬁ**ﬁﬂﬂﬁﬁﬁﬁ?$ﬂﬂTEﬂ
EREBEEZERE ggan B M= (6 & 5 2 8 B 5K 5
USAN BEHNZEEERTIERMA AL EIBET EOHAF
i MR TESR

BRIEHME FMEEE \ RET ysan EHAOE
ﬂ:’t’]"*n Elllftﬁfmrsughm HEFMFIAT ISAN X 12 = Pt
FEEREE MBBT ysany EENEMZEBAERFERE FX
BESFAEMZEERERAEQRNBE NiWiHEERERD S
Ml HXIRSE T /D Sk 145
3.2 M-USAN HiEfid

HWTFEBIHNS—HE BXEFASTMZEERER ),
ROBELGS Mgusan ETEESRMNSE REFA
TUSAN Eﬁiﬁ'ﬁ*ﬂﬁﬂﬂ_ﬂﬂ'hzmﬁlﬁlﬁﬁﬁ M, mﬂ.{“#
EXHMARSEMEHENT

A

(Ml —Ml}

i

Ry =e Loy (13)
_{ME—;:IJE}E
RME = - E-:E (14)

He o W #5AEEMKLSG ysan KHEA—FMNZ
FﬂEfﬁlEfEEﬁJﬂﬂfﬁj_ﬁ{lzjﬁﬁﬁﬁ S[hjﬁ_[zﬁﬁ:

ﬁfLZmEl'i"me mm“l*rﬂlr*::._f%ﬂ (15)
1{'1-3—??34)1'1"???31}—??!1}3'1'??! gg—nfi flﬁj
LW, AREFEEMEELEMBEN | #
REEQRE ELEMLGRIEE AREEREN, , &

a1 .oz

MAGHMNEFHONEFEEER AXRAXLENTERE



NFEF— —HEAEESNASHEEY g
R, ATRABLMBBAENFARHEEBANDS
W B

R=max(Ry;, Ry, ) (17)

X & BN GG 5 T BB NG A6 B RS
EREHFERAENS TRSHANALEELE po.
Processing) LIE A3 M3EMR K MR L4 B R A X%
fo oM TR ERA LA IE o M BRE S
BENH o OBEAENDGS

GEHE ESRERNT

ORTFEGNE MR BEREEAL )R )it
8 AN BE A 0D GME N ERIER S B oy
AN RGBS T

(nMFREDG S REE gsaAn EHITEZEERE
B M, MARGs RaoWt&ER, ¥R,

(FERAXqFIRITERLEMNDLENE R,

oy T E R A R T SRR K AN 7 BR 43 4R 4
SRABEY BERAMDGEAR

4 EREREHI

4.1 SH=E

BF sUSAN FF3 Canny & FRIMEE P87
FEFFHARRE FNELREE prusan ET 3 qusan &
FHITERE

SUSAN B THSHEENT EEFFiRH g4 B
BERSCEA , =37, LIATIRA ;=27 M-USAN BFH

%ﬁiﬁﬁﬁﬂ-[::ﬁ?t—ﬁ SUSAN *ﬁﬁﬁﬂ%ﬁ‘?l‘”{ﬂ =5?5n{;fz
—122,01 =0. 5100 =1,a=10% . SUSAN HF# M ysaN
EFHHATTIERXENS AUSELEIE
4.7 EWHER

FIXFKAXLE ) PRERBERMERE Cameraman B R
HMAEMREEANKNESR WA s T &£ 9 sgHa
cru.1c RFMHEN LS vusan EFH gusan &
FHERE FTEXEEFSIE Malab2009a TIEAT

o) BYMFE =5
By AEHER

By B aalEHT susan FFH pusan EFH
BEENER NLETHAIARREARKENER BERS
EgmMER RN HBRFEBRENER ZM—% 4 g
SANBTHHEMNER GM—FARLREMN pusan &
FRIBMNER BHETUEH KXEHM \ysany FFH
BTHRT qgusan EFHIER BFI2EMARERN vus
ANETFHEINEELFAZZN ERFDEEMBERN
Gl BIFERTREMERRLS XEEA gqgusan &
FORAAT ysany EBERNTEMERR M ypysany ET W
GAEFAT ysan EEAFEN —H ZHMERES BEIERE
THREFMENER

PR
B 5 Cameraman BRAFEMER EM susan, BM p-ysany

HRE FNREHTET goany EHEZEEENDSGK
MAE — pusan B F ZAFBAHERERER ysan
X p % 8 S5 B M KGN ggan XA = (8 % /Y48
ERWMREZE 5 qusany EFHEE vusan EFFIA
T ysany REMER —MANZHEEEES NESEE

« 141 -



T usaN EEIHMK/DHBRER XEERIH MUsaN
BEFeEBEuUnBFTINEAAEEMNASENTE

[1]

[2]

[3]

[4]

[5]

5 % X @

RiFEH & SFBRRLE SZM)) RRE FiF X,
AFTIUHER 2003

Canny J. A computational approach to edge detection[ ] |, IEEE
Transactions on Pattern Analysis and Machine Intelligence,

1986,8(6) :679-698
HET BUS GN § EFRMERMDREMFEE

HENLIERSEM 2011,47(7).208-210

L. DeSian, C Chien-Chang. Edge detection improvement by ant
colony optimization| ] |. Pattern Recognition Letters, 2008,29;

416425
WE EEE WEF ¥ STRABEENERLKEN |

TEERKRBEFE 2012,18(2),176-183

[6]

[7]

[8]

[5]

[10]

[11]

FigE B ETREMAERDSFENEERR ) THE
TRZFE ABMER 2013,3201).76-79

Smith S M, Brady ] M. SUSAN— A new approach to low level
image processing[]]. Int, ], Comput, Vis, »1897,1(23) :45-78
Ewaryst R, SUSAN edge detector reinterpreted, simplified and
modified C] / 2007 Int, Workshop on Multidimensional Sys—
tems, 2007 .69-T4

Perez M M, Dennis T J. An adaptive implementation of the SU-
SAN method for image edge and feature detection C| // Interna-

tional Conference on Image Processing(1CIP*97), 1997, 26-29
FAR BE ETHHE quean BENLNBERDFIERSE

(1], HBREREA 2009,24(4),64-66
Prokoprj, Reeves A P, A survey of momentbased object repre-
sentation and recognition [ ]|, Graphical Models and Image Pro-

cessing, 1992 ,54(5) . 438-460

(B4 % 134 )
BARSIANTETEAHRENRN-RBEFE UBRS

MARREIGHEEEELENEE R BT HRH
MEATRASRABNERSTR BHEXHBSNER
FEMBE REAREEBRILNERE

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

& % X Wk

MEE B ERA ETEEFREAS A XBEROES
EAABERERA ), HENER 2011,3103).736-740
B EER BER AREWANGTRER ) TENN
F,2011,38(4) ,25-31

AR BEFEHEENNBIRESLERRAAR ) AR,
BEZBXE 2010

Fasel B, Luettin J, Automatic facial expression analysis:a survey
[ J]. Pattern Recognition,2003,36(1),259-275

Ekman P, Friesen W V., Constants across cultures in the face
and emotion[ ] ]. Journal of Personality and Social Psychology,
1971,17(2):124-129

HEE ASAREARREAMNPYEARR ) HENH
H 2011,28(2).:337-340

e aMe HOE ETEHEENIESHAREEIR
Al PERRXZZER BHRBFEMR 2011,351).174¢177

Suwa M, Sugie N, Fujimora K. A preliminary note on pattern
recognition of human emotional expression| C| // Proc of the 4th
Int Joint Conference on Pattern Recognition (1JCPR ), Kyoto,
Japan, 1978408410

Mase K ,Pentland A, Recognition of facial expression from opti-

cal flow [] ], IEICE Trans,1991,E74(10) ;3474-3483

147 «

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Turk M A, Pentland A P, Face recognition using eigenfaces | C | //
Proc. IEEE Conf, on Computer Vision and Pattern Recognition,
1991, 586-591

Belhumeur P N, Hespanha | P, Kriegman D ], Eigenfaces vs,
fisherfaces; recognition using class specific linear projection| ] .
IEEE Trans, Pattern Analysis and Machine Intelligence, 1997,
19(7):711-720

Ying Zt-lu,Li Jing-wen, Zhang You-wei, Facial expression recog-
nition based on classifier Combinations| C| // Proceedings of 8th
IEEE Int. Conf. Signal Processing (ICSP). Guilin, China, 2006
367372

Otsuka T, Ohya J. Spotting segments displaying facial expres-
sion from image sequences using HMM[C ],/ IEEE Proc of the
2th Int, Conf, on Automatic Face and Gesture Recognition, Na-
ra,Japan,1998 ;442-447

Lyons M ], Akamatsu S, Kamachi M, et al. Coding facial expres-
sions with Gabor wavelets| C] /1EEE Proc of the 2th Int, Conf,
on Automatic Face and Gesture Recognition, Nara, Japan, 1998,
200-205

HE# AFH ET G PESARENARERIENIERT

(1] WEMIRE 2008,3404) 226230

EXER B ETRADEM g p MARRERAN 7 X7
BAR 2012,38(5),579-582

Amari S Improving support vector machine classifiers by modif-
ying kernel functions| ] |. Neural Networks, 1999,12,783-752
Mare A,Michel B, Image coding using wavelet transform [ J].

IEEE Transactions on Image Processing, 1992,102) ,205-220



