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A Fast Selection Method of Landmarks for Terrain Matching Navigation

WANG Huaxia'>, CHENG Yongmei', LIU Nan', YAO Shun'
MA Juanjuan', WANG Huibin'

(I.Schoo] of Automation, Northwestern Polytechnical University, Xi’an 710072, China; )

)

2.College of Electronic and Information Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China

Abstract: Under fixed imaging conditions, the landmark selection method based feature traversal analysis has high
computational complexity. The hierarchical statistical significance detection method wuses global statistical
information for feature analysis to overcome the computational complexity problem caused by feature traversal analy-
sis. The frequency domain de-correlation method can remove repeat mode in the image by adaptive Gaussian
filtering on the amplitude-frequency characteristics. In this paper, combined the hierarchical statistical saliency de-
tection method with the frequency domain de-correlation method, a fast landmark selection algorithm based on sali-
ency analysis is proposed. Based on the proposed algorithm, the automatic landmark selection architecture for
terrain matching navigation was constructed. The selection of landmark points was carried out in the Qin-ling
Mountains and the Guangdong and Guangxi hills. The results show that compared with the feature or pixel-based
landmark selection method, the landmark selection efficiency of the proposed method is improved by 2 to 3 orders of
magnitude. The correct matching rate of candidate landmarks selected in the Qinling Mountains and the Guangdong

and Guangxi hills are 73.9% and 88.3% respectively.

Keywords: terrain matching aided navigation; saliency analysis; matching suitability analysis; DEM; de-correla-

tion; landmark
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