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IMAGE FUSION ALGORITHM BASED ON FILTERS
BANKS AND PERFORMANCE STUDY FOR REMOTING
SENSING APPLICATION
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(Institute of Aerospace Information and Control, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract; An image fusion method was proposed based on the filter banks for merging a high ~ resolution panchromatic im-
age with a low-resolution multispectral image. The panchromatic image was first decomposed into sub-images by using
analysis filters and then the low-frequency sub-image of the panchromatic image was directly substituted by the multispectral
image to merge a high - resolution panchromatic image with a low-resolution multispectral image. Finally, the fused image
was reconstructed by using the synthesis filters. Experimental results indicate that the proposed approach can obtain the bet-
ter trade-off between the spectral information of low- resolution multispectral sensor and the spatial properties of high-resolu-
tion panchromatic sensor by adjusting the channel number.
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Fig.1 M channel maximally decimated filter band
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Fig.2 Diagram of image fusion scheme using filter banks
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Table 1 Evaluation results of fused images

BMERRK X mE P E
R G B R G B R G B

Filter03 0.8797 0.8719 0.8911 0.3179 0.2823 0.3890 27.4301 27.4962 27,0590
Filter(4 0. 8457 0. 8362 0.8599 0. 3609 0. 3201 0.4423 28.6584 28.7422 28.2317
DWT(2 7) 0.8344 0.8243 0.8498 0.3735 0.3314 0.4588 28.7640 28. 8587 28,3364
™ 11,0370 10.9445 11,1354
Filter05 0.8192 0. 8082 0. 8361 0.3933 0.3488 0.4833 28,8276 28,9228 28,3953
Filter06 0.7963 0.7839 0.8158 0.4206 0.3722 0.5146 28. 8411 28.9342 28.4132
DWT(3 2) 0.7551 0. 7406 0.7797 0.4683 0.4124 0.5688 28.8716 28.9354 28.4447
IHS 0.6083 0. 5899 0. 6595 0.6551 0. 5355 0.7702 29. 0002 28.9709 28. 8957
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Fig. 3 The orginal images and fusion images: ( a) the original SPOT 10 image (b)) the original Landsat T™M 30m image

{e) ~{f) fused image by 3 ~6 channel filter bands { g}

fused image by THS transform (h) fused image by discrete wavelet

transform( 2 level ) (1) fused image by diserete wavelet transform( 3 level )
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Fig. 1 shows the reconstruction results using both
CG scheme and WSD scheme with different weighting
factors B. The objective functions, E, of the recon-
structed images with different weighting factors are
shown in row three of the right column. We find that
the minimum objective function occurs at 8= 8, which
is the optimum weighting factor. The computation time
for an iteration of the spatial location weighted steepest
descent method is approximately equal to that of the
CG method. From Fig. 1, we will find that the WSD
method exhibits an extraordinary fast convergence rate.
In addition, the WSD method recovers more precise

position information of the embedded object than the
CG method does.

4 Conclusions

In this paper we have presented two different re-
construction schemes for CW diffusion-based optical

tomography. We analyzed that CG scheme is subject to

slow convergence and more sensitive to the perturbation
closer to the boundary. We have made a comparison
between the CG method and our WSD method using the
synthetic data. The WSD method can effectively locate
the perturbations in absorptions, and in addition,

greatly reduce the computation burden.
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