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A New Adaptive Fusion Method Based on Saliency Analysis for
Remote Sensing Images
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Abstract In remote sensing image fusion, these different object regions have different demands on the spatial
and spectral resolution. A new adaptive fusion method based on saliency analysis for the remote sensing image
is proposed. The multi—-scale spectral residual (MSR) analysis model is introduced to divide the remote sensing
image into the salient regions with the rich texture and edge information and the non-salient regions with the
less texture and edge information. Two different fusion algorithms are applied to the two kinds of areas. The
window mean intensity hue saturation (IHS) transform can be used in salient regions with the rich texture and
edge information, such as urban areas and roads, to retain more texture and edge information while the
wavelet transform can be used in non-salient areas, such as farmlands and mountains, to retain more spectral
information. The experimental results show that the new algorithm can obtain the salient regions as urban
areas and roads with more texture and edge information and non-salient areas as farmlands and mountains
with more spectral information. The new method has more theory and application value in further research of
remote sensing image fusion.
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Fig.4 Comparison of the saliency maps based on the four saliency analysis algorithms for BJP1 and BJP2
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Fig.5 Comparison of the saliency regions based on the four saliency analysis algorithms for BJP1 and BJP2
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Table 1 Fusion evaluation of salient areas for BJP1

(c) wavelet transform (d) our algorithm

Salient areas Mean STD AG SD DC
Brovey transform 35.41294 18.67377 9.16447 70.19335 0.65898

IHS transform 106.14866 55.75676 27.32273 29.73558 0.28335
Wavelet transform 105.34785 56.12307 27.55332 27.95113 0.26727

Our algorithm 104.80857 56.74800 27.99923 27.06764 0.25249
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Table 2 Fusion evaluation of non—salient areas for BJP1

Non-salient areas Mean STD AG SD DC

Brovey transform 19.96525 9.40182 2.74077 34.87791 0.64037
[HS transform 59.90934 28.18929 8.15496 11.24271 0.20803

Wavelet transform 54.86353 24.73784 8.26912 8.49053 0.15624
Our algorithm 54.90033 24.76558 8.26490 8.46954 0.15581

%3 BIP1 & X B &I

Table 3 Fusion evaluation of the whole image for BJP1

Whole image Mean STD AG SD DC
Brovey transform 23.04660 13.70683 4.02997 41.92226 0.64408

IHS transform 69.13268 41.01698 12.00178 14.93147 0.22305
Wavelet transform 64.93362 39.72236 12.13943 12.37233 0.17839

Our algorithm 64.85551 39.80761 12.22516 12.17929 0.17510

(a) Brovey transform (b) IHS transform (c) wavelet transform (d) our algorithm
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Fig.7 Fusion results of different methods for BJP2
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Table 4 Fusion evaluation of salient areas for BJP2

Salient areas Mean STD AG SD DC
Brovey transform 38.78933 8.72599 4.14591 75.84237 0.65940

IHS transform 116.37292 26.16430 12.38425 14.36505 0.12369
Wavelet transform 114.54903 27.02954 12.53377 12.95036 0.10991

Our algorithm 114.62827 27.42148 13.06062 12.70278 0.10718
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Table 5 Fusion evaluation of non—salient areas for BJP2

Non-Salient areas Mean STD AG SD DC

Brovey transform 34.11400 4.98980 1.27582 57.63423 0.62747
IHS transform 102.35122 14.94610 3.72728 11.36687 0.12522

Wavelet transform 91.76499 13.97467 3.80871 4.05714 0.04327
Our algorithm 91.84831 13.99781 3.82041 4.07486 0.04348

266 BIP2 4 X Bl & T4

Table 6 Fusion evaluation of the whole image for BJP2

Whole image Mean STD AG SD DC
Brovey transform 3491781 6.80562 1.77273 60.76468 0.63296

IHS transform 104.76190 20.40240 5.22583 11.88234 0.12496
Wavelet transform 95.68215 20.34743 5.31915 5.58611 0.05472

Our algorithm 95.76477 20.45440 5.41962 5.55822 0.05443
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