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Abstract Image matching is the foundation and key for obtaining lunar elevation information based on CCD data.
We study the wavelet pyramid layered matching algorithms of lunar CCD image. CCD image is decomposed by wavelet
according to the wavelet multiresolution analysis. Mismatch elimination strategy is constructed on the top of the
pyramid level, and rapid searching strategy for matching points is constructed on the bottom of the pyramid level.
Image matching is completed from low resolution to high resolution. Matching time and searching time for non-
corresponding image points are reduced in this algorithm, accordingly. the calculation complexity is reduced greatly.
So the searching efficiency and the registration precision are improved. The experimental results show that this
algorithm has high precision and matching efficiency.
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Fig. 1 Schematic of image decomposition
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Fig. 2 Flow chart of mismatch elimination algorithm
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Table 1 Experimental results of image matching

Image group Point number Algorithm Accuracy /% Time consumed /ms
Layered algorithm 98. 3379 13047
NCC matching algorithm 97.8932 16216
First group 3146
Gray matching algorithm 91. 4268 14123
Improved matching algorithm 98.4107 6484
Layered algorithm 98.6617 19438
NCC matching algorithm 98.1035 23920
Second group 5216
Gray matching algorithm 91.9325 20616
Improved matching algorithm 98. 7040 10093
Layered algorithm 98. 7049 20469
NCC matching algorithm 97.9525 24538
Third group 5182
Gray matching algorithm 92.1376 21223
Improved matching algorithm 98. 7264 10687
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(c) result of NCC matching algorithm (d) result of gray matching algorithm (e) result of improved matching algorithm

K5 =4/ CCD AR IRBRC A R GEAL# RS E #1580

Fig.5 Visual diagrams of the three-line-array CCD image matching for nadir and backward images

(c) result of NCC matching algorithm (d) result of gray matching algorithm (e) result of improved matching algorithm
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Fig. 6 Visual diagrams of the three-line-array CCD image matching for backward and forward images

(c) result of NCC matching algorithm (d) result of gray matching algorithm (e) result of improved matching algorithm
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Fig. 7 Visual diagrams of the three-line-array CCD image matching for forward and nadir images
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