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Inverse distance weighted interpolation with the consideration of distance
redistribution of characteristic depth points
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(College of Geodesy and Geomatics, Shandong University of Science and Technology, Qingdao 266590, China)

Abstract: Water depth is the most basic element that reflects the seabed topography, and accurate interpolation of the miss-
ing depth points can effectively reflect the undulations of the seabed topography. For areas with complex seabed topography,
the traditional inverse distance weighted interpolation method only considers the distance between the sample water depth
point and that to be interpolated, and ignores the problem of the spatial correlation between the sample water depth points.
This paper proposes an inverse distance weighted interpolation algorithm that takes into account the distance redistribution of
feature water depth points. The algorithm first constructs a feature water depth line for discrete water depth points, and ex-
tracts the feature points on the feature water depth line as the feature water depth points. Then the sum of the distances from
all the sample water depth points to the water depth point to be interpolated remains unchanged under the constraints of the
quantitative index of distance redistribution is proposed. Finally, an IDW interpolation algorithm model that takes into ac-
count the distance redistribution of feature water depth points is constructed. Experimental results show that in areas with
complex seabed terrain changes, the inverse distance weighted interpolation algorithm, which takes into account the distance
redistribution of characteristic water depth points, can effectively improve water depth points compared with traditional IDW,
natural neighborhood interpolation,and spline function interpolation algorithms.
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