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Abstract: Existing neural network-based high range resolution (HRR) radar target recognition methods are data-driv-
en models that are of black-box structure, which makes it hard to interpret or assess the hidden representations of data. In
the case of incomplete target-aspect, neural network-based methods are faced with the issues of poor feature generalization
ability and rapid degradation of recognition performance. To access the issues, this paper develops a physical interpretable
auto-encoder model (PIAEM). In detail, by incorporating the scattering center model of radar targets into networks, the
PIAEM is a physical interpretable model that learns scattering center features with physical meanings. Specially, since the
scattering center features reflect the target structure based on radar imaging theory, they are robust under the case of incom-
plete target-aspect. Moreover, this paper designs a recognition scheme to predict the category of test samples based on the
minimum reconstruction error criterion. The experiments on the measured HRR radar dataset validate the effectiveness of
our model on learning interpretable features and robust recognition performance, and our PIAEM improves 10.27% rates
comparing with traditional radar target recognition methods.
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