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Abstract: Objectives: In the process of digital elevation model (DEM) modeling, the traditional interpolation
methods are based on the assumption that the surface is smooth and continuous, only considering the spatial
correlation between the sampling point and the interpolated point, while ignoring the influence of heterogeneous
distribution of elevations in areas with breaklines. This causes the elevation around the breaklines to be
smoothed, and distorts the constructed DEMs. Methods: This study proposes a multivariate radial basis function
interpolation method that takes into account spatial heterogeneity. This method couples three kinds of terrain
information, including spatial distance, height difference, and normal vector, and fully considers the spatial
correlation and heterogeneity between the sampling point and the interpolated point. Results: Taking 10 public
datas provided by international society for photogrammetry and remote sensing and 1 airborne light detection
and ranging point cloud data as examples, we compared the proposed method with the interpolation method that
considers the structural tensor constraint, and three traditional interpolation methods including standard radial

basis function, triangulated irregular network, Australian National University DEM. Results show that the
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average total error of the method in this paper is the smallest, the interpolation performance is the best, and it

can better maintain terrain features in the breakline area. Conclusions: In short, the quality of the treatment of

breakline terrain largely affect the authenticity and accuracy of the DEM’s terrain expression. The proposed

method can effectively capture the spatial distribution characteristics of breakline terrain, which is conducive

to achieving high—quality DEM modeling.

Key words: radial basis function interpolation; breakline; multivariate kernel function; spatial heterogeneity
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