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Key words

A new method based on the sharpness-constrained non-negative matrix factorization (SNMF) technique
was presented for multi-focus images fusion. An new objective function was defined to impose sharpness constraint,
pointed out that when using SNMF, if the dimension of the feature subspace was set to 1, the resulted feature base

in addition to the non-negativity constraint in the standard NMF. An algorithm was presented for SNMF. The local

feature based representation could be obtained by choosing suitable dimension of the feature subspace in NMF. It was

was just the fusion result of the original input images. The feature base obtained included the global feature of the
original images. Experimental results were presented to compare SNMF with wavelet transform and Laplacian

methods for image fusion, which demonstrates advantages of SNMF in preserving the global feature information
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Fig. 1 The visual example of extracting feature vector (a) Original Gaussian vector, (b) the first observed vector,

(c) the second observed vector, (d) extracted feature vector using NMF
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Fig. 2 Original images and fused images by four methods. (a) Image focused on left, (b) image focused on right, (¢) fused
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image of average method, (d) fused image of wavelet transform method, (e) fused image of Laplacian method,

() fused image of this method
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Table 1 The evaluations of four fusion algorithms

This method Average method Wavelet transform method Laplacian method

H 8. 3061 6.9721 7.4658 7.5122

Experimentl
RCE 0.0616 0. 8410 0. 6375 0. 2026
MSE 32.5 4139. 3 2358. 2 801.9
Experiment?2 H 6.7917 5.2823 5.9394 6.5316
RCE 1.2513 4, 0599 2. 8479 2.6212
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Fig. 3 Images of highly blurred and fused results of four methods. (a) Right entire blurred image, (b) left entire blurred
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image, (¢) fused image of average method, (d) fused image of wavelet transform method, (e) fused image of

Laplacian method, (f) fused image of this method, (g) cutting and pasting image with all clear objects
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