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Abstract: A robust automated image matching strategy based on an improved SIFT feature extraction
algorithm was proposed according to the characteristics of SIFT algorithm and lunar images. Firstly,
the extraction equilibrium of key points was improved by automatically adjusting the coefficient of con-
trolling contrast in the SIFT algorithm. Then, the coarse matching was carried out by using the ratio
of the minimum and the second minimum Euclidean distance between the description vectors of SIFT
as a threshold and the part incorrect matching of the coarse matching set was removed by principal di-
rection angle difference histogram of matches. Finally, the initial parameters of perspective transfor-
mation model were determined by using modified RANSAC method, automatically calculated random
sampling numbers, and parameters of error tolerance. Moreover, the model and the error tolerance
were used to calibrate the matching pairs in the matching set and to select the correct matching pairs.

The experimental results prove that the proposed method is stable and reliable under some variations
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for view points, illumination, rotation, scale and out of focus and it can select the matching threshold

of images automatically without manual intervention.

Key words: image processing; lunar image; Scale Invariant Feature Transform (SIFT) feature; image

matching
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Fig.1 Test images
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Fig.2 Test results
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Tab.1 Matching results of test images

Sequence Fig. 1(a) Fig. 1(b) Fig. 1(¢) Fig. 1(d)

Original matching 978 434 651 209
1 Final matching 787 317 568 70
Matching efficiency 80.5% 73.0% 87.3% 33.5%

Original matching 978 434 651 209
2 Final matching 790 316 564 74
Matching efficiency 80.8% 72.8% 86.6% 35.4%
Original matching 978 434 651 209
3 Final matching 793 315 563 69
Matching efficiency 81.1% 72.6% 86.5% 33.0%
Original matching 978 434 651 209
4 Final matching 790 313 566 74
Matching efficiency 80.8% 72.1% 86.9% 35.4%
Original matching 978 434 651 209
5 Final matching 790 314 564 74

Matching efficiency 80.8% 72.4% 86.6% 35.4%
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Fig. 4 Matching results of lunar images
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