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Remote Sensing Image Fusion Based on Differential Evolution Algorithm under
Data Assimilation Framework

CHEN Rong-Yuan! %3 LIN Li-Yu® WANG Si-Chun!’? QIN Qian-Qing®

Abstract Images obtained via existing image fusion methods could not be adjusted adaptively according to successive
image processing steps and it was hard to integrate advantages of different fusion algorithms. In order to solve these
problems, a remote sensing image fusion framework based on data assimilation and differential evolution (DE) algorithm
was proposed in view of the advantage of data assimilation system combining the merits of its model operator and
observation operator. Under this framework, contrast atrous wavelet contourlet transform was used as the model operator,
and independent component analysis and &trous wavelet transform as the observer operator. The objective function was

composed of weight sum of indices and DE was employed to obtain a proper image. Two groups of experiments have

verified the feasibility of the framework in terms of both visual quality and objective evaluation criteria.
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Fig.1 Workflow of data assimilation
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Table 1  Performances of different fusion schemes for the

first group of images

RLe Tk WB BRUETTE CPIIERE R R 05O

R 64.7819 38.1749 7.6797 83.0066 0.5233
1 G 59.9732 38.7551 7.7023 83.0590 0.7035
B 55.4426 28.7140 7.3555 66.2832 0.2858
R 67.0403 23.9641 7.5438 50.2555 0.7128
2 G 58.9796 23.4442 7.5391 50.2000 0.4312
B 65.5985 19.8780 7.4654 43.8575 0.3252
R 69.0846 44.2260 7.6651 96.9105 0.5435
3 G 65.5066 44.9727 7.7184 96.6235 0.6181
B 54.9038 32.8715 7.3634 T75.7777 0.3279
R 69.0840 44.2256 7.6649 96.9108 0.5437
4 G 65.5063 44.9725 7.7185 96.6240 0.6182
B 54.9035 32.8712 7.3634 T75.7765 0.3278

* 2 2 HEHRRE LI 1) & MR R FE AR
Table 2  Performances of different fusion schemes for the

second group of images

MAETTIE BB ARMETTZE CPIIRRE M AR BT SO

R 58.5304 18.0046 7.6831 27.0677 0.1692
1 G 57.8937 17.9268 7.6666 27.1402 0.1112
B 58.9882 17.9633 7.5050 27.5300 0.1772
R 56.4810 17.3981 7.6532 26.6250 0.1523
2 G 55.7927 17.3129 7.6406 26.6724 0.0890
B 56.9585 17.3755 7.5154 27.0343 0.1563
R 62.2111 20.8956 7.6998 31.2461 0.1921
3 G 61.7007 20.8576 7.6801 31.3868 0.1565
B 62.6898 20.7859 7.4513 31.7920 0.2268
R 62.1761 20.8571 7.6968 31.2569 0.1909
4 G 61.6714 20.8199 7.6790 31.3999 0.1539
B 62.6980 20.7584 7.4545 31.8117 0.2254
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