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Cross-Scale Land/Sea Clutter Classification Method for
Over-the-Horizon Radar Based on Algebraic Multigrid
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Abstract: Skywave over-the-horizon radar (OTHR) plays a key role in early warning of long-range targets. Coordi-
nate registration based on OTHR land/sea clutter recognition uses the land/sea clutter recognition results to construct the
land/sea boundary or terrain contour, which is matched with the a priori geographic information to provide coordinate regis-
tration parameters for target positioning, which can improve the target positioning accuracy of OTHR. To meet the require-
ments of different types of target detection, OTHR usually adopts different signal time-widths and coherent integration
points, so that the land/sea clutter spectorum data has multi-resolution and multi-scale characteristics. Designing classifiers
for different resolution/scale land/sea clutter spectrum data has the problems of unbalanced training data and high mainte-
nance costs. Based on the idea of algebraic multigrid and interpolation-dependent image downsampling, this paper establish-
es the algebraic relationship between the land/sea clutter spectrum data of different scales and proposes a cross-scale deep
convolution neural network land/sea clutter classifier. This method allows us to use trained low-resolution land/sea clutter
classifiers to classify high-resolution data. The classification accuracy is no less than 88.26%. It also allows us to use a
trained high-resolution land-sea clutter classifier to classify low-resolution data. The classification accuracy is no less than
92.53%. It is not necessary to separately design classifiers for spectrum with different scales.

Key words: skywave over-the-horizon radar; clutter recognition; coordinate registration; algebraic multigrid; inter-

polation-dependent image downsampling ; multiscale
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