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Abstract: An algorithm of image fusion based on wavelet transform is proposed. Firstly, the obtained multi-source images
which are registered are decomposed into several coefficients of low frequency and high frequency by using wavelet trans-
form. Secondly, the wavelet coefficients of multi-source images are fused by different fusion rules based on regional fea-

tures. Finally, the fusion image is obtained by inverse wavelet transform. Lots of experiments and comparisons with other

fusion methods show that the effectiveness and superiority of image fusion method based on wavelet transform.

Key words: wavelet transform; image fusion; regional features; infrared image

1 5|8

A& ERIEEZEMERNIRENZRER
58, IR R — R ECE BARE s . 218 fm
TR ERRR . BB R-A AR U8 BlA 40 B BT b B B B
AREFEEZARRBER E#T, R RERE .
FHER RS U RIRER S ERREMERER, B
ERETIEARNREGBSHEE ETLFENIR
HWEGRMSHEURET PSRN ERBEH
gV BT AR EREETIAMN, BBRE /N
BZEEEN B BASHK, R, MEERAE T
e, I, /N R B g T A T B R RS S
SCRIRE T RTINS EGRREE R, T
T REERSAINE GRS 2R, HIERENR
FRARGRAEEURET LN & FIE R
MEGRREHEE.

WRAH: 2009-04-16; EEIHHI: 2009-06- 16

2 BEGRNESR

Mallat 7E Burt il Adelson B MBS EHME T
EYMBRRET, BT /AR Mallat REH
50 R /N A e B/ A R4 B - AR e
W s L AR e (FFT) , 2 BRE /N4
MERE HERE . EXT B RIAT J B/DBST i, MK =
3]+ D) ABERSE 8% 3 AEEa R 1A
RSB . 5 RUBE 8RB0/ )N B R B5OKT R B BB T A 2R
BAEKSIN H S G, MBEB/NES RN ’

C;.y = HCH'
l);l+1 = GCjHl
S S A
Dfsy = GGG’
HZ MM EREHARA



40 e T 5L

2010 4¢

C; = HC,H + GD'\yyH + HDYG +
G G

1=J-1,]-2,0 (2)
itqj9cj+l\D§l+1\Df+1\D§i+l 43 5 Xt R F B R C, ¥
RS54 B KT ) s S B R B 1R B A4
BURXM AT MMESTE. H .G 58 H.G
B BIERE.

3 BEfmasHEN

BREHMENERR AB, BREFHWERA
F.EESMTEBERER A.B HIXREGEER, XEH
K/MAM X N(MNBAFRHEM =3.N=3).

VA(i,j) = ﬁmilz (AGi +m,j+n))?

v (3)

VB(,7) = g 20 3 (Bl + mj+m)?

S .

JATET T L 18 e P R X S IR
M(ij) =

3 v
T2 2 DA+ moj+ m)BG+ mj )
——In=-—
m v (5)

VA(Z.,J.) + VB(i’j)
Hep
M-1 ,_N-1 0

b="75" 2
RBR, MG ,5) AT 0 F 1 8, 45 8B &R b
X 22 S, W M (7,7 ) M)y, 2570 R X L
g AHFEE, N M(di,j) A1, Bl M(@i,5) ATLLH
St 5 0 0 PG ke O [X SeR By DT BC R . e B — N

B T,8 MG ,5) < T,
A(i,j) VA(i,j) = VB(i,j)
B(i,j) VA(i,;) < VB(i,j)
(7)

N-1

F(i,j) = {

WmE M(Gi,;) =T,

F(i,j) =

(8)
4[Lpete] o

o+
4 BEFNEERNBEGREAEHRSS
il

a =

4.1 THR\STRIGI
N T RAERET /NS B 0 R 4 7 BRI

a*A(i,j)+ A -a)*B(i,j) VA(i,;)= VB(i,j)

£, FF BT 1 AR R OGBS LD AR R A
L. KRPERWT

(1) KA Mallat P 5 i X 7] WG EME FI 41 4
BUG S BIHEAT 3 B/NBSr g, eh 38 2 Rl el 53]
B*3+DABBIE, BIFE 3«3 EHEM 1
M &

(2) TEXA] ROCE B AL 4F BG4 Rl AT /N B
¥ , ¥ 7] 6 ER RSN RS SR K55 4 &
A B S 3 99 B o o U 47 Al
& XS BB TR I, RKIB R /NE R 3 % 3,
BB BESN 0. 7; 76X & 852 B 17 R A BT, K K/
FIRER 3 % 3, B EMENH 0.3, AT AT 45 2] ARt L
SRR,

(3) KX BRI B B RS 85 R T /N AR
AR RRE RS BR. AT X R & BER A R
TR VR, R R R Arae ) 2
RGP REFRAR A AT X LA
4.2 KBRERSH

AT X EE TN AR B RS SR AT A,
BT WIE C B HESF AR E AN 5 — B e Wk 5 404h
TREMG ORERER R 0~255) dEATRl & 5256, B 1)
K/NER A 480pixel * 640pixel. & 1 X @l & RER #E4T
Euds, AR R 5 & TN B RS
Tk IECEY BB RS T8 R R K EHEERER
BA TR U AETHE R & TSRS E
HEBITRA .

Xf A] W ER LA EHR TR G R L S B
AEMARAMEEERME 1 iR B 1(a) ME 1
(b)43 5 R HEm & W] WOCEGALLhER. B 1
B 1) F R ERET/INETHREGME
I B ER R G T R R KA KBS
B A U R E TR E R & T RN EGRRBE Tk
BRI S ER. T T XRS5 1T, &
R TRE R & 7 B W E R RS 07 e, 7
Egtsrfgh 3 2. W FET/MNETROE GRS
Jre, R /N FE R “biord. 47, LR E BT IR
1 9/7 /MR TR TR &EFEOERRME
I, KR RAMBCE G R A ik, AW E
KRB RS EE R REE L.

ME 1 ERE SR LUE S, se98 [F e IRE 3
B e A3 Ja T A AR A, b A A T Y e B
BEHEASRBAER 1(c) B 1()ME 1(f). BE 1
()FIE 1(DHXFTRE P = HEREREA TR



55

Bids, % TR EGR S BATR 41

(@) TRAER

(b) LB

@ MEXRBHBEER @) MBCP R BER

@OREEEXBRBAEE ORURHSFENBARR
B1 EeREER
RIS . BT E W, RO R REER,
PR ZHABOLT , T0 8 H03E b M F Rl 6 LR L 1%
RERN, NI ETEHTERITN . K 1 RAZ
MRS T EA ARG AR ERBIEET, BR
B 1) MBIt E R T HMmM A EE, S0
HIMT—2. B BT T/ AR B BB RGO

AR A 5 e B 4560,
1 EBEWMESI
B4 b EHRE AR ZS [ A
B 1(c) 6.8557 5.5933 38.9869  10.458 8
B 1(d) 6.2613 3.7084 27.6112  6.2851
B 1(e) 6.6116 3.5931 36.8213  7.9713
B1(f) 6.3978 5.6210 28.7786  10.4280

5 &RiE

EEXTLL S E BRI AT OB B R AR R, SCR R
T — R B T B AR e B R R A R X
BTN BT RIE MBS B RRS A B 5 R A
TEET IEURE B Bh-A v U, AR R AR O B A A
B AR A, BT AR R 4 DX /IMBA R B B
RHITHE . XRARRVUEHEMERRBAKN
AERRANTXHRKBERAR, LRBEML
WHCRIMEN T RHE LA RE.

S Xk :

(1] shamg, Rar#ts, Brii . ZHEEBMA (M) LR E%
K R, 2006.

[2] Burt P J, Adelson E H. The laplacian pyramid as a com-
pact image code[ ] ]. IEEE Trans. Commun. ,1983,31(4):
532 - 540.

[3] Mallat SG. A theory for multi — resolution signal decompo-
sition: the wavelet representation[]J]. IEEE Transactions
on Pattern Analysis and Machine Intelligence, 1989, 11
(7):674 - 693.

(4] XEHE, AREEID. 3F CMAC MBEIGR B S PER (1]
JeFKEE T, 2008,16(5) :950 — 956.

[5] BREWR, RER, BRXRE. BT VCH SAR BERRGRE
FRBRMBIR )], ol 72 58, 2008,25(12)
37 —40.

[6] ¥R, 5KH S, s BT EFHITRTRIERE
WEERHEEERA TR BBeTFE5HEN,
2008,25(12):9-12.

fEEBIT:
B 3,(1982-) B A SR Ry EREE .
LR .

(k4% 38 W)

SE WK

[1] Yang M, Manabe K I, Nishimura H. Development of real
— time process control system for precision and flexible
bending with an online database[J] J. Mats. Processing
Technology, 1996,60(1/4):249 —254.

(2] The& BLOR. —MBuksbRIgpral]. MaF
2515, 2009,26(2):58 - 61.

(3] g, BRmAR, T, —MsEE R b B e
BEAGAWITIET]. WMol T2 5THEL, 2008,25(4):
105 —-107.

[4] Siegert K, Altan T, Nakagawa T. Development and man-

ufacture of dies for car body production[ M]. Germany:
Annls of the CIRP, 1997:535 — 543.
[5] Nash J C, Walker Smith M. Nonlinear parameter estima-
tion[M]. New York, Basel, Marcel Dekker. Inc., 1987.
[6] Ray T, Tai K, Seow K C. An evolutionary algorithm for
constrained optimization[ C]// Proceedings of the Genetic
and Evolutionary Computing Conference. Singapore,
2000:230 —238.

fEE B/
XX\ L&, (1978 - ), B L. B | R i E N CAD/
CAM . FREEH .



