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INFRARED IMAGE FUSION ALGORITHM BASED ON
CONTOURLET TRANSFORM AND IMPROVED PULSE
COUPLED NEURAL NETWORK

LIU Sheng-Peng, FANG Yong
(School of Communication and Information Engineering, Shanghai University, Shanghai 200072, China)

Abstract: A fusion algorithm based on contourlet transform and improved pulse coupled neural network was proposed. By
using the contourlet transform, the input images were firstly decomposed into a number of sub-images with various scale and
directional features. Then, based on the IPCNN, a fusion rule in the contourlet domain was given. The fused coefficients
could be generated by the IPCNN based fusion rule and the fused image was obtained by performing the inverse contourlet
transform to the fused coefficients. The proposed algorithm was successfully applied for the visible image and infrared image

fusion. The simulation results confirm the validity of the proposed method.

Key words: image fusion; Contourlet transform; IPCNN; infrared image

5l

i

ZAL RS B R R R M AT R R B G —
KRR EHARARBERBRBHRA GRS
s BARE, RA—EMR S B EE IS GRE, ™
EFEGHER. FERSFERMEL FEEL
o ERARE , HEREE TRERHITRERM
HAMEE. Bk, BERE EFF S UHEMEF TR
B RE R EEEG PSS ERE T 2B
.

BET, EFERME B REME ARG
FREZRME 3 MER AXEEHRBGEREE

1558 E H5:2006 - 04 - 29, 5] H #§:2007 - 02 - 28

Jrik MR REEGRMAT S, EEAXTRHR KK
BOEYB: EABANERMERERMEE, KV UG
BB M TFEREMAGENS  AXMERHEE
HEREMETEMME RS E. A S RESH
FEHE, TEA REREASE DS hE Rk,
BEEREA/MNEERERS, RPLUU/MNEERER
HERY ERAEKTE, TEE Y% BRKAME
EAMXEERES, R UREAEEY R STk
(213 ]8R T —FETFRPBEWENE (PC-
NN) Rt & B 2% B %A PCNN M R BUR R
HRFTRE R, AEBREFHRR LW
20 7e /N A B PCNN #4TR & 45 8%t , 21

Received date: 2006 - 04 - 29, revised date: 2007 - 02 - 28

EESTH: BRAABEEE (60472103) , EE T ERME L AZE (05XP14027) , BT EA2¥FIR B (T0102)
e AT M (1979-) , B (LR, BALANIA, BB A, EENFERLE DEESLENEFSABE T @A T


http://www.cqvip.com

218 A E5ZXREF%R 26 %

T—FMET/NEZEF PCNN MRG58, R K
BE LR TRSRR. AW, BT/ HgE
MR R—ET R ST FE, AREAEBO R
ARFH_ARBLETRNE, WL RESEER
BONMHEHA T/ DELRERMEEMERE. [Fet, &
F PCNN HERIXS S8 A U, S 1A L B
Vo EME, e T E L REEE.

Contourlet A4t —FI TS 2 iF LR, #
BT NEEBRAREAERE S R E S ETREYN
SR REMER LS R P RS HRBIAR R E, A
AR FHD. EAMUBAR/DMEERZRER
P, F B A /NEE ARG 7 F & E R, B
e BEIR TR T R sk 3 ). [REt, 76 PCNN £
BURER E, A48 T —237 R A PCNN BLAS, 10
B4 PCNN &2 874k PCNN #8017 % 0
— e B E—ERE LR T NERETH
X B [B] .

AR T —FET Contourlet 727 5 F1ET ) B
#H % PCNN (IPCNN) BB A B 2% B A A
Contourlet 25 #e 3R #1472 R B /M , SR 1§ P B IR
BESRIE(S B., R B}, 7£ Contourlet 3,7 , F| F§ IPCNN
RBATRLG RIS RO, R E RS EE. [Fat, B30
WE A BN AN R SR B 15 R E R
A, B8 TIRIFHI B A BUR.

1 ZE-TF Contourlet THHIBIR D

HTHBRESRP L ESET7E M
N. Do Fil Martin Vetterli F 2002 424 T Contourlet
AED FBBRRE— M ERE. &N RENERE
RIS, AR SERPHREGES, BT H
— 4/ MBI TR R TUE B 4T 4 B /N R
BEIRIF b I — B 5 S AT M N RE AR A s 1 12
BRI ETRENAR, BERBHERRSERTH
FORRAFAE.

- Contourlet 2Bk R B 4347 #0177 ) 43 ¥ 43 25 2
7. B 5%, BB R E R #17 LP (Laplacian Pyr-
amid ) 7M# , 4 R — B& (8 7 B R A — B B T B
B, H 8 F RS B R R R R A AR 2 B
ZE1R. RS FI A DFB ( Directional Filter Bank ) Xf
A BB B BR#ETT d,(d, =1,2,-,n, i=1,2,
) BTG R,ERB R 25N B E
(Wedge Shape ) F37. Xt RI—K LP 24 AR K8
REEES T LUAHEIT#H 258 LP 0, XTI B
LU# T p(p=1,2,,n) KER, F BB ESDHIIT R

5

B 1 Lena(512x512) E4R#Y Contourlet 25# T F {4
Fig.1 Decomposition results of the standard image Lena (512

x512)

SHRRE 2P AT AR, A5, LP An it R AT
ZREMEU R SR, BE oy mEasg
W hER Dy M EE R AR — MR B,
Contourlet A5 1Y B 2% 45 2 S FH2E ) T 28 Bt ( Contour
Segment) HIEZEHIRERFEER. B 1 451 T Lena
(512 x512) El8 /49 Contourlet 5 F E{4.

F T L, Contourlet 2% #: 42 fit T — #h £ 43 ¢
E ZmAatrEGERRTE, BRI REESRT
AR R, MR R EHES. X R GR& 5
AME, BRI &G FE KA RAARPEE
BERKEEREMSTENLS. Bk, &35E0
FIF Contourlet ZF {6 88 A 3 b 48 1K B R 27 7" B
¥4, 7E Contourlet R #IH#H 1T BR AL &, IR R R
BRR.

2 EF Contourlet #aF1 IPCNN fisi &8
*®

B PCNN BH RS %A 50, 454 FHE
RACTE, 45 DR E RS, (B2, PONN 4 B 550
H R, SR M BRI 4 . :

Z<3C3R Fl—F3 i IPCNN B, 3% IPCNN 274
BLAT Bk (S 3R A S BT, B RGR B AR
.5 T, R %E 4 FRGAE, B4 H B 1%
. [ 2 4 H T # B8 IPCNN #4143 70 i B A
7. B ey AR VR S B A R BR b e A 3 BRAM LR,
HE IR R R -

F,[n] = exp(-ap)Fy[n-1] + 1, (1)
L(n] = exp(-a;)L;[n-1] + VLE;Eijainjab[n-l] , (2)
Uq[n] = Fq[n](l +BLy[n]) > (3)

0;[n] = exp(-a,)0;[n -1] + VY, [n-1], (4)
Y,(n] =1 i Uy[n] 26,(n], or O otherwise, (5)

Kb FRS § MIETHRIREAR, [ h5NEH


http://www.cqvip.com

3 X RS % . 2T Contourlet 25471 IPCNN IR & B 35 R H AR T WG S L5 E BB F RN 219

B2 HA IPCNN 2T A HE
Fig.2 The basic model of the single IPCNN neuron
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Fig.3 The diagram of the proposed fusion algorithm
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Fig.4 Results comparison of three algorithms

(a) visible image (b) infrared image (.c) result of the first al-
gorithm (d)result of the second algorithm (e) result of the pro-
posed alorithms
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