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Feature Representation of Natural Images Based on Contours
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2. School of Science, Xi'an University of Technology, Xi'an 710054, China)

Abstract: An approach of image feature representation that combines the multi-scale image de-
composition technique and contour theory is proposed. Its advantage lies in the fact that the em-
pirical mode decomposition technique is applied to the gradient magnitude of the image, not to the
image directly. The gradient magnitude image is decomposed by the empirical mode decomposi-
tion technique to obtain a number of intrinsic mode functions that capture the gray level change
information under different scale of the image. In order to represent the features of the image per-
fectly, the first two intrinsic mode functions are summed and the results are described by con-
tours. The experiment results show that the proposed representation method for image features
not only captures the gray level change information under different scale of image. but also cat-
ches the geometric structure information of image, and the weak features of an image can be ex-
pressed better.

Keywords: empirical mode decomposition; intrinsic mode function; contour; image feature; fea-

ture representation

FUSARFIE RIS 2 HAR R G ERAR AT SNl AR MR i TR AR AP /N s 4 BT R4
PLE U Z A ST R, AR IE IR A SCBEE X I BRI SR R R i — A ) TR AR
1%%@!9’3%@ FIGAFAE S U T BT kAT B i /NSO AR AL I 1Y X PR A 5 1 2 B K T
Fourier 84, 3434t 43 BT . /NBZLHe5F. Fourer & /NJRE sRBRIRERES . 2000 43 W DAL A8 1 %
it — M Rt AR AR RGBS . TE 2 FUE I B0 S (B AR IE (RS0 A AN B 7 £E 45 A I 1] =43

Wk B . 2007-07-14.  AEF T A 8O 1966 —), Lo WA S rE 77 CBR R A 53 2082, 1A S0, o | TR B
+. FETH . EFRARBERE S B H (60405004) 5 F 5K E 8 ARBFGT & BRI B H (2006 AA01Z192) s BEPE & 2 &
JTRRABFFE R B H (07]K328).



386 [N

il

K% % il %42

L. WA R AP R ivRe v | [ 3 0 B RE
PRI, S UG ARIE 2235 1 S, 008y fige )
(Empirical Mode Decomposition, EMD) J&—# £
RO HIE R AR PRS0 i HoR B RER 1R o3
it A HLAT AN TR) IRUBE A B [ 5 B 4 e 8K (Intrinsic
Mode Function, IMF) 44, 348 IMF 43 & % B4
FRIE R ARG A IR BE T, 38 & T 317 EHMR A FRAE
PEECRN 3BT A0 4R B L R B L R G
LT MG AT S A % F EMD Y KGR, AR SC
FIH EMD $2 AR 45 BCEUR 0RFAE o F1) 55 v 2t B
PERCH A RFIESEA T35  BUS T B4 2R

1 ZBRS I IS5 e 2

1.1 BREEEHE

LIRS AT A T L A0 i 1 AR A YK O
H—A> IMF . % IMF 3 A 551 © FF38 S5k
FRAE S B SR B2 E—1© FiE—4L H
Je S AR AL A5 R 114 A2 R Je R /DML A T o
BT A 4% 1 SF 218 K 0. EMD EL {4 52 3 45 B8
T

(D sREA MG T 5 BE A /4 I A3 4 A A A
W/ IMEL . 5

(2)3R 3 AT Al KA A Y 2% U R BT S
IME S Y L

(D F A LR R m=U+L)/
2,193 h=I1—m;

(DR b RN IMF 92008 b 1E 58 Y
ARG, BEELTE D ~EIEG), HE h 2 IMFE.
Beist, 5% 25 BUR r=T—h;

GI¥ s 2EG r ENFIM ARG T, R -
R, BRI R4S T —4~ IMF.

M TR AR I AT AR 2L X 48 R E i G T
JitiAT EMD, 7] DL 3R A% R [F) 450K & 1 1) IMF. 3 46
IMF 12 22 45— nl A58 4 db JRL A AR . B

N

I = Zfi"‘f\m

K. £ FoRH i A IMF, AN [E Y IME #5487 T B4
AFRPET BE R 1 R BRI B i A5 2, 1D
FER AT (5 R fo T BB U BUE B s rvn
PR E MR, Gl I XA R RUEE R /9 IME (492347
AT RLR BN R 5 BB o B 3 A 3 E R O i Y
.
1.2 £5%

A 2R R R 3 E SO < R

TET L R 1) o B 9 45 a5 B — 4% f 2 il — > A £
P LR I fil 2 3 B AR R K T L 3 A% 2k
s FME L A k. FHAE R ] ABRAS HIE
SURFE » LUEXS I AR HEA T 2007, [RIAE 45 ik
ISP LR T LA PR AR EA TR, TR LA
FHAE s R IR FE T AN o, U185 5 TR AR A
i X HEIC A M A BRI R RN,

2 RMBFHIEM S & FRoR

SR R B RR B 7, OB PR I R 1 Ry
AELA S I SRR IE AT A ALY 2Rk, MR b AL 3R
R NS HE B ASORE B A5 E B AR EIE
A7 RS 28 A T A VR . R 4 B ik
SERRAIEAR B2 S B MR R R B A . RIR A A6 2
BAE—E L b S e 1 MG b I B Y A2 A L. 98
T A R B B0 BEASE RIS & s AN BRAR b 4 B
BRI AR B, » 3 72 PR S A ) 22 A T 1 e s B A
ZELE— i, X R B R AE S BT >k T IRIME. SRy itk
7 2 A ] EMD K 28 ZUFE — S 1 6 BE AR 47 20 1
AAALRWT

COXF MG TSRBEE ARG EERL IR G

(X G AT RIS AT B2 1A A
B REL f1 FNER 2 DA RS R fon /L AR T
K WG IE AU LTS5 A 05 8., S #5487 1Y G Ry
MEAR BB K [ AHXBEAE B RE R R AR 2 A
AR 5

(3) & i il A7 RS R £ A, B AT A 3
Se=fAT M ERE X P e EE
MEAR ST HE IR B NNE 0 10T DL G s 3R K
AL 5

(DX [Tt g il EAEEE RN hos s

(5 XF Aoy SKRICAE R 2k o BIVAT 3RAR X 114 04 R A
FR.

3 LR

& 1 J& Horseriding BUZ A SCIR 45 5. A 1 AT
DL 3], %o Ji Pl 5 L 422 5K BUAT: v £ T 49 30 1 45 2R O
ASREAR LT i S5 e i R ) R A (UL IR 1h) , 2 2R
TEVFZ A5 BB T BRI 2 R E , 15 B&
(R REAE FE IR AN DT XoF PR R s FEE AR B 5 i 2K
T3 T EUR I KB FAE LR 1), X 48 — A A
BEAS BRBCRES 2 A A 1S sR B B R hoo R
HUAE 2 CULIEL 1dD , BE NS T g b 3 3k 5 (R 1)
i s S — 0BT ) UG ARRAE 235 7 =X



4l WOT 4 ST R Y R R K 387

Kl 2 J& Panda BEURFFAE R R IS5 R, 181 3 & XFH. AN SEIR 45 R a] LLE 2, 0 B B B i 17
Pepper FIBAFER R AL N 2 FIE 3 ATLIER EMD BEERIL T3 R E 44T EMD, FER 6 2
B X FMRAB AL AT 2 S0 RIS RO I A ZER. 7 A IR 22 S ) SR A A T o PR B it
AR PRBR IR R 4 AN AT DU MR SRR iE 47 EMD, 2315 21 A9 J2& 8 [ RUBE B9 3K BE A5 8L o 5%
HEAT R 0 ELGF PR 9 55 45 A L REAR 4 MR, B BRI B AT EMD, 73 A 2 iR AN R UL MK

Kl 4 2 EMD it T I G A R R A4 R AR fR B DTS AR S B (5 A A

oo 8 o - LI < ‘:_":.P'L' ?.)!_

() RS

N
N, \Sz(
v e

&
?} % s

-

(o) X T PG o FEE AR SR M A6 i3 26 (DX o SRR Rk
K1 Horseriding K41 5545

'}\‘_O 'Yj -‘[; -L"\’\.:'.:?“ *

| -\,mf'. ) 2 “ :’\ \"\}N‘l" i
1 . (3 (f ]r) \;BE\%}E‘ U} %Vi
c.j

o : ~ N : - ..‘
. FER A -
2N\ B/ =N } <ol
. ._'.ﬁt",' -1__ } 1e _-' %‘\1_ v
() & () X i PGSR A 46 (A7 B ARAF I S5 2k

Kl 2 Panda EIRAFFAER ARG



388 [ S A NI S S 42k

(a) JL &8 (b) X It PR R AT R 26 (O AITTIESAF Y 5 2k
K3 Pepper EI{SAFER RS HR

()X 4a SRER S E £k (DT 4b sRECE 2k
& 4 EMD jiti T J5 G RIS B2 AR RS A0 45 SR X6 He

A s i 17 HL R B FARAE B R R At - B ARE I LA
1 e MG AR T 0 fe.
AR SON BB B0 BERL AT R B0 RS 431, AR5

FORBEUGEG BI0EE 1 AN EA RS mEBCE RE  SE .

(VR B TS BN 2 A A AR A bR R, i 3 WX 2 [1] OPPENHEIM A, SCHAFER R. Discrete-time signal

/l\lEﬁ*ﬁ?é?lZlﬁﬂg%tu%m%%gfnifmTIEH%EF%;. processing [ M. 2nd ed. Upper Saddle River, NJ,

USA.: Prentice Hall, 1999.
/4 3 \j;. ‘S‘( \j( N A} f zj: :‘b :
LAY RIS, AR CUIE 109 JL 2 R [2] ROBLESKELLY A, GOECKE, R. A wavelet-based



5 4 4]

WOT 55 e TR R R I EHRRHIE R 1K 389

[3]

[4]

(5]

approach to image features stability assessment [C] //
Proceedings of the 2006 Conference of Computer Vi-
sion and Pattern Recognition Workshop. New York,
USA: TEEE Computer Society, 2006; 25-32.
HUANG N E, SHEN Z, LONG SR, et al. The em-
pirical mode decomposition and the Hilbert spectrum
for nonlinear and non-stationary time series analysis
[C]// Proceedings of Royal Society: A. London, UK
The Royal Society, 1998: 903-995.

HAN Chunming, GUO Huadong, WANG Changlin,
et al. A new multiscale edge detection technique [C]//
TEEE International Geoscience and Remote Sensing
Symposium. Piscataway, USA. IEEE, 2002. 3402 -
3404.

HE Lulu, WANG Hongyuan.

filtering based on bidimensional empirical mode decom-

Spatial-variant image

position[ C] // 18" International Conference on Com-

[6]

7]

(8]

puter Vision and Pattern Recognition.
USA: IEEE, 2006; 1196-1199.

LINDERHED A. Compression by
mode decomposition [ C] //TEEE International Confer-

Piscataway,
image empirical

ence on Image Processing, Piscataway, USA: IEEE,
2005:553-556.

NUNES J C, BOUAOUNE Y, DELECHELLE E, et
al. Tmage analysis by bidimensional empirical mode de-
composition [J]. Image and Vision Computing, 2003,
21(12):1019-1026.

NUNES J C, GUYOT S, DELECHELLE E. Texture
analysis based on local analysis of bidimensional empir-
ical mode decomposition [J]. Machine Vision and Ap-
plication, 2005, 16(3); 177-188.

(i x14)



