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A Multi-source Image Fusion Algorithm Using ICA
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Abstract Image fusion technology should try to achieve two objectives: one is to combine useful information of source
images as much as possible; the other is 1o abandon the useless information of source images. Bascd on the analysis of blind
signal separation theory, an ICA-based image fusion algorithm is proposed in this paper. Firstly, some pre-processing
methods and [CA analysis are applied 1o each source image; then the ICA coefficients computed in the first step are fused

using the maximum rule. Finally the fused image is obtained by synthesizing the fused ICA coefficients. Experiments prove

Yol. 12, No.10
Qect. , 2007

that the new algorithm is feasible and effective for multi-source images fusion,
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Mitianoudis E AR T —FEF ICA MESE
BARFTRMANEES  REEEEY EEGE
AT B AT A B, AR S L e B I Y 4 R B, T
MIKEEHRTICA HE DB —-RZAI MY G R,
T b A [l o R R B AR B M A BB
et JOF 1 5 4R S TE Rt i S P REAT A £, BT 4R B R
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EZBAESG. REENRKSEETELSHRTE
RICAZBAF RIS, FHHA U ETETERM
RERS. BHTFREFERENBEGHRITHILY
B, B E ST ICA M ARSI L, XER ICA
LR o PR B[R] SR i, ORI K, EL
EHREEZEGABARNER.

ETFUES, A CRBT —MFHETF ICA
HERERMEHEE, ZEERE ICA FRME
BERmEZENER, RA—-FHNARRRA AR,
AR THEER TREREVFOUEARLME
BEERTRBE/DETEREHIE (vavelet-
based image fusion algorithm, WIFA) FISCER[6] P HE
F a4 B i B & B ¥ (region-based image fusion
algorithm using ICA, RIFA-ICA),
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= — LI =1 - [ = ran
M n; oA=L -M(i=12,-.,n) (4)

BX=[x,%, 5] Ko 21 A—Lys
B, R TT £ R 5 4 47 ( principal component
analysis, PCA) ,Z AT m(m<n) £, W48 5K
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ATHEREENFERE, RATALEGRAE
FEEGHETGTHELR, BBRRTH 256 x 200,
WIFA 3% H Daubechies /I 5 # 5 9% db7” /h ik,
REFRERY, H#TI-5EPEIREHBSHE
B EHlEAIRE S BAERH, REXARS]
BiWEESRR % 8 x8, RIFA-ICA Bk 4
BRTER 8 x8, H1(c) B 1(d) B 1(e) 43
ST WIFA RIFA-ICA HAXEENMAER
Hi%.

7 3 F 48 (entropy ) 38 XA (erossE) AR IR
Z(RMSE) M EF I (PSNR) MR EME RS
WIFA RIFA-ICA RS HBERGT T KBS F, —
THABEEE HRAESNZERANEE B
/NBY crossE {B . B/ A RMSE {EHI5 A8 PSNR 1§,
RIGHTIMREEEHERFMHENE,
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Tab,1 The objective metrics of fusion results
bhetween different fosion algorithms

ENGE NS Sy S SR E L
WIFA RIFA-ICA FXE %
entrapy 3.4678 5.27 5.6669
crossE 1.7559 1.4505 0.2865
RMSE 0.625 0.3656 0.5407

PSNR(dB) 45.0829 45.5723 49,2189

AEL1IPTLED, WIFA HRSEREES
EREREMESEREN, WAAE 1 pdual Rl
ERMED HBARRVBRAME @B ME LN
BAHRF XREFICADRERTAALERE
FAEBEZ M RAXE, RSP TREEEF
MITTA (S B Z %% % F RIFA-ICA fa & X8 i3k
W, BT/ RMSE B LS E M iF , WS & M H A 3
MR RN ESRR TR EOMEE, MEAE 1 P
AED, A TR S B{R B R RIFA-ICA
BB S ER W, BB kiR, A XHEERT
RIFA-ICA B HEARETEAXREWHAELER
BERE ICASEMERERENHELER R, d
FHM ICA RECPHE B XN R BT TR,
% B8 EL B/ R FGHAT TR, AT IR S T R
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Fig.1 The comparison of fusion results between different fugion algorithms
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