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Radio Frequency Interference Simulation and Detection in the Range-
Doppler Map for Over-the-Horizon Radar
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Abstract: Over-the-horizon radar(OTHR) is often threatened by radio frequency interference(RFI), among which the
wideband RFI spreading all over the range-Doppler(RD) map is the worst. This paper proposes the methods for RFI simula-
tion and wideband RFI detection based on the RD map. Firstly, based on the auto-regressive and moving-average model, the
RFI signal is simulated and can imitate the real RFI characteristics in the time-frequency domain and the RD map. Second-
ly, by the idea of image classification, the wideband RFI detector is designed based on the RD map. Its guideline is: based
on the RD maps, extract their texture features and use pattern recognition algorithms to classify whether the RD map has
any wideband RFI. For the RD image datasets, the simulated RFI data is used for the training dataset, while the real data is
used for the testing dataset. The K-nearest neighbor(KNN) algorithm is employed as an example for classification. The ex-
periments investigate three kinds of texture features, five kinds of distance measurements, and whether the sea clutter is can-
celled. The results show the accuracy of a proper design is generally higher than 96%, which demonstrates the effectiveness
of the proposed methods for RFI simulation and detection.
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