m FEEREE R

7
A Journal of Image and Graphics

Vol. 2, No. 7
Jul. 1997

N T R T B R A IE P AR D R

koW HAEWN

(MRETIWA%ETFHEFLEBABKIE  15000D

w E

MEERREILFE R BERYERE BEHERESLET GO HEL, AR CREDHEMT A

XEFERT MEEBRENZ S HREARLER TRNERIRE /DEERNE X F5/BRN S5 HRE /N
R E R Z PR BT RN 2 R BT R 7 g .

XA RS ERLTE, BHHRS

o

1 3]

INEE (Wavele) A8 #e4E h —FfT a0 8 TR, 18
F & abr xR EEEREM, XY ATEE
PNGE $: L R & R E Pk 3ol €L b b
SRR, MNEERE OB RS R,
HIE ik ZRET 60 FARNLXTME RGN O HE
FHWR. 70 EAKB 80 FRY), B PR EFIE
(Pyramid) 5 #% B IE 32 8 R I8 i 3% QMF (Quadra-
ture Mirror Filte ) BJ5I A, EHERE LR, 7
L, MNER R E D BRRS BT ENERETEF
EAMEARBERRT&EFEIEOAR . TEH
HELEELCT QMF Hi, HEGESE T QMF X
THEME, R—METENEFEEABRRIRTIE
1l QMF HER%—5,

INEAE B A R EEE S A AR
RS AEPRNE U TRA: (D/DMIERIZE
HEEENRIETRESEMRIBRPTRAEMER
Bk BHEFATIRE R, BN R —AHFR
550 BRI AR R O ME— 1Y 5 () /MR R IBE R
BB AR AT ERZM, BN KRR THE
SHRE 54, HILR G R R4 HE EMATE
BEREGRI QOPEEHRAFRERE—
Mallat B, EFE/MEEHRPHERAMY T FFT £

Fourier A8 A 1 Y , 3% g /MB AR 45 9 B AR 3 T
BT B () YN R IR S TR T
T B X RO I R E S T AR
ARG W R, DR RE T MRS S
AR EREH T Y& .

2 NEAERR (D S R

EENEEREE - NEB/NERE ¢ OFEF
BAR E (Scale) BRI 8y, X T F B A R ERH T4 5
KoM EGE/NEEE XK

1
V.. = Jlal
K 1/ la] HEERHE—LE T XM FEREE
5 f(ELYR) ES/PMETHRE LR
CWT (r,a) = {f (), ¥, () 2)
SRR A A H B A - RE S H (r, @) T B K
I, 28 a —HB—TEERESH ac>1 HEH
L, PFBE T - R T, B
a = al,t = ntoabsty > 0,j,n € Z (3
XHE NE R R .
‘ V(1) = a; "W (a;’t — nty) 4)
HAEMNAMENRIERE ao=2,70=1, E /N
ﬁ%’!

1'2

"—T) @>0) (1
a

¥, (t) = 27PW (27t — n) (5)

» EEBEFHTE S (94J1A. 2. 2HOD) AW RIE Tl K2 H 4 (970561-004) I B



%7

B B A5 ¢ /N PR P A B T R 0 AL T B /NI A P S A 481

R N ESIREMTELT REZHD

B, LA A T 4538

. (D) MER JEZ, BEE($,.()=2""¢27¢-
n) e MR VM PRHEIE ST HE, KB ¢ (OFR A RE K

B AFMERBEAEM, ARERNREN#;

+oo
$(1) =~"2 D) h(m)p(2t — »n (6)

=—c0

AF AR =(F@) ¢
27 (2Tt —n e B W; RHEEIERE, B @)
W /NE RS, AR AR IR
+oo
V@) =2 >, g)$2t — n) )

= 00

AP g)=(—D"rQ—n), hGOF g()FFRIERK
BRBIEE. XRESHE2VTES O THE
BOELE S SAELIRE G S DRRIE, HEAH
EaRR.
+o0
S;i= D) hn —B)S;-; j=1,2,3+ (8)

=—o0
+oo

D= > gn—k)S,;.; j=1,2,3+ (9

b=—co

BE BRI/ NES BORRER: .
EESHERIES,. B T/IERRHTRE,
AR BAPREEERRGES, W
S,y =2 i’ h(n — 20)S, +

[ B
+ oo

2> gn — 20D, o

k= —o0

FERLE S, Zg=E V,—RENTHE
By X RER B R E A . AR RZE W,
SRR 3 M ER T W, W M W, AR /DN
HEBHN O(x,y) Wolz,y) Wilx,y) , BN 5
Xt 4P 3 AT K E B A 4578 135°
K. fla, ESHE 2T HEEEZ S, fxt
NH T E R D1 D, Ds BB R ERIELA
b HEE G N A R R R T — 4RI
BREH, B —REDBP, S IS, Dy,
D, Dy ;. /NEMEEERERE LN HBEHR
B, B, R S, B S, Dy De M Dy B

3 BEZp/NEFT

R T TR RN A A R R AL TR AR R L BERA
3 Bt B-H: A/ ife B X R G o0 R 0 49 B DN AR R

EE%%%%%%%E%E?%%%%%¢%ﬁO
3.1 SH9¥ERH

AT HABEREAR S HRSAERE TR
B AR, RITUE 1 AFEITE. A1
BB, BR KN 256 X256 RE, BIREN
8bit, HAAPRMRE R 1. B 1)~ 1) E
1@ TED RN 1/2~1/8 B/ R 45
CHTHREFE, A RERFEAT)., L. EARE
SHEERTRANBEERARN, EETHEE
EEPERSMNATHEL MERSIBELTEE
hERSHEMEN L, XN THREERS, A
1A BLER ARG H R, R8T 2 HEEk
LERMAESR.

(d) 1/8 43 # R/ MR
18 1 [ 4 T 2 BUN N R 4

Fig. 1 Different characteristics expressed

() 1/4 P BRNE S R

by different resolution.
3.2 HrEEM

BATHRE , 4 /INge o T LA AR 0 PRI B 7E —
MM B R BUE L8R, HE,
BR S, MR T B RBER A 42T 3 R E S
3 R I 5 D2 TR BT 16 AR 15 K P 5 1 Y
RS S, BN 0°H 1145 B 5 D, %5 7K F 77 T 75 9
FRAR F 2 B 7 18] AR 40, B 90° 07 8115 s D,



482 E 5 R i

g2k

& % £ 3R X A T [ B AR A, B 45°3K 135°
FEfEE. 2R TEHRRFHRITHRN T #
B, i B T LA SE W R A /N AR T T

3.3 EEaFR%E

INEE B B R A AT AR E E BRI — AR I
BB %M SR\ HZENE R, BR B
HHE 2 B UERNEL, £/ MNES B TER
(B 2(b)) ', Dy, %8 K Fih%k (FEE T W # &3
RIS B D, 48 3 B 1% GKFE T 8 &R
W15 B3 Ds 48 3T A SRK Ay it 4 (45°3K 135°0F
BB E . B RER A, RATHTL
W EARER, BT Dy, .D., M D; 32BN E # Bl
SNEEL.

(a) RIES (OUN T8 A3
B2 BaERTEFRESE

Fig. 2 Black square separated from white backgraund.
3.4 REMBRARRYE

BLSss (Dr.jsDy.js Dy di<ies ] RREIGE Sol/NE

F R Less (61,562,583 P icjer] REFTMERRER L

B 5T IRE, o VR/DMERTRERELRY

BAYHTRE, B FANEERE LL(R) FRIEX
9, 7T LUIE B

& = 2% + E Zz”ek., a1

W, AR SR REH B RENERERFL,
BYORE , RER WK RIE R, WO
NER e AL B AR kR ER AT BRAR A AN .
*&%E/J\(ﬁﬁﬁ%ﬁ?l@% Dl.j\Dz.j*u Ds.j!’%fgi
MR OKF ER B )X RS RE R . A
[ D, XK S B SR 45 R 3 B . B 3
(@) B} GAMUE Dy.j D, M Ds;, 8% B B K E
Bl % 3(b) & RFEBBUE D, M Ds;ili A% 5
# Dl.ﬂ?é"]'@iﬁl@%; H3(c)BREZEHE D, ;M
Ds.; TIA% BAIE D, Bt R E KSR B 3(DRF

[EHGE Dy M Dy, T A% B SFUE D, 891K E A
%, B 3 A WAKFo 4 D MEE D D, A
B b XK R P G B B S R K, T R 4 B Dy A
P X PR S Yy S WL B S e AR X /2, TR B AE R
e, MR AR RFRER, EHTER DT
RITHSIARDATIRE

;s

OF:2:-% & SaY::|
B3 FERIT &R E SRR W
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Wavelet Transform and Its Characteristics
Analysis in Image Processing

Zhang Ye, Huang Xiuming

(Dept. of Eletrical and Communication Engineering , Haerbin Institute of Technology,Haerbin 150001)

Abstract Wavelet transform is a new powerful tool developed in recent years,which includes math-
matics , scientific computation and signal processing. Its key is multiresolution analysis. This paper com-
pletely reviews the process of the wavelet development as multiresolution tool.difinition of wavelet trans-
form,wavelet decompositions of signals and images ,and the multiscale,local tirhe-frequency and orientation
characteristics of multiresolution image decomposition and so on.

Keywords Wavelet transform,Image processing , Multiresolution analysis
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A Study on Detecting Man-made Ob jects from
Natural Background in Space Sensing Imagery

Wang Rensheng , Jia Xiaoguang , Zhou Jianlin

(Dept. of Astronautic Electronics & Opto-Electronic Engineering , Haerbin Institute of Technology , Haerbin 150001)

Abstract An algorithm for detecting man-made objects from natural background in space sensing im-
agery is presented by applying multi-resolution analysis based on the wavelet transform and features fusion
technique. Experimental results on SAR images have shown that the algorithm is effective and applicable.

Keywords Object detection,Multi-resolution analysis,Features fusion, Wavelet transform



