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Applications of saliency analysis in focus image
fusion
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Abstract: In the study of autofocus technology, we propose an image fusion method based on saliency analysis,
which can solve the problem of all in focus. First, the focal area in the source image is positioned by the graph-based
visual saliency (GBVS) algorithm, and then the watershed and morphological methods are used to obtain the closed
area of the saliency graph and the pseudo-focus region is removed. The defocused region is processed by the
Shearlet transform, and the SML operator is used to choose the fusion parts. Finally, the precise focused region and
the processed defocused region are fused into an all in focus image. Experiments show that the fused image of our
method is clear and rich in detail, which has the best visual effect, and improves more than 5% in definition and
fusion compared with traditional methods.
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Fig. 1 The flow chart of autofocus method based on saliency analysis.
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Fig. 2 The source image of the experiment. (a1) Clock right focus. (a2) Clock left focus. (b1) Pepsi right focus.
(b2) Pepsi left focus. (c1) Lab right focus. (c2) Lab left focus. (d1) Pen right focus. (d2) Pen left focus.
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Fig. 3 The results of 4 fusion methods. (a1)~(a4) LAP. (b1)~(b4) Wavelet. (c1)~(c4) NSCT+PCNN. (d1)~(d4) GBVS.
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Table 1 Image fusion quality evaluation.
Pz STV
E QeF MI SF
LAP 2.8318 0.5899 6.9354 13.0092
wavelet 2.8972 0.6837 6.9995 13.6347
Clock
NSCT 2.9748 0.6849 7.0747 13.9053
GBVS 2.9223 0.7168 7.2397 14.2661
LAP 2.8516 0.6477 6.8282 13.1893
wavelet 2.9811 0.7695 6.8663 13.7388
Pepsi
NSCT 2.9792 0.7673 6.9228 13.9192
GBVS 2.9835 0.7826 7.0925 14.1657
LAP 2.8388 0.5947 7.0148 13.0805
wavelet 2.8726 0.7014 7.0473 13.8231
Lab
NSCT 2.9517 0.7002 7.1846 14.0397
GBVS 2.9892 0.7301 7.1435 14.3055
LAP 2.8201 0.6845 7.0198 13.6592
wavelet 2.8593 0.7113 7.0285 13.9003
Pen
NSCT 2.9461 0.7164 7.0302 14.2635
GBVS 2.9904 0.7901 7.0993 14.5338
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Fig. 4 Comparison of image fusion quality evaluation. (a) E. (b) @"®F. (c) MI. (d) SF.
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