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Lunar surface multi-spectral image fusion based on

corner measurement
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Abstract; In this paper, we propose a concept of corner measurement according to Harris corner detection principle, and
take corner measure amplitude as a choice of fused coefficients for high-frequency image. And then the significant central
coefficient (SCC) image fusion algorithm based on corner measure is presented in redundant wavelet field. The basic idea
of the proposed algorithm is first to decompose an image into wavelet planes and approximate planes by using redundant
wavelet transform, and then use the corner measurement response function to evaluate corner measure amplitude for the
wavelet plane. Significant central coefficient (SCC) image fusion algorithm based on corner measure fusion rule is adopted
for wavelet planes. For the approximate planes, average coefficient fusion rule is adopted. Finally, the fusion image was
obtained by taking redundant wavelet inverse transform. In the experiment, we adopt multi-spectral data of Clementine
lunar surface and multi-spectral data of SPOT5 to verify the validity of our algorithm, and we also compare it with other
methods. Beside the subjective comparison based on vision, we introduce objective evaluation index such as the standard
deviation, entropy, clarity and the correlation coefficient of the integration to evaluate fusion results. The experiments show
that the algorithm can maintain details information feature such as the corner and edge of source images more effectively.
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Fig.1 The flowchart of image fusion based on corner measurement
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Fig.2  The fusion results of different methods
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Tab.1 Comparison of the fusion results of different methods in experiment 1
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5 T EE (ID) 12.551 133 12.751 088 13.042 672 13.992 689 14.052 875 14.075 403
CC(1,, 1) 0.987 588 0.987 302 0.985 699 0.983 526 0.983 212 0.981 638
CC(1y,1p) 0.987 093 0.986 983 0.984 485 0.983 039 0.983 409 0.984 975
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Tab.2 Comparison of the fusion results of different methods in experiment 2

NI S8BTy 2% LIPSV 87 sce MAA AT
FriE2E (SV) 20.231 562 21.884 622 21.292 515 23.486 036 23.481918 24.311 467
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CC(1y,1y) 0.960 669 0.970 377 0.960 789 0.967 170 0.967 723 0.896 767
CC(1y, 1) 0.794 361 0.742 224 0.733 161 0.708 301 0.705 445 0.616 129
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