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Research on RCS Sequence Prediction Method Based on Air Target’s
Characteristic Mode

Gu Jihong, Shi Jiamin, Wang Zhaoyuan, Kang Jie, Ding Dazhi
Nanjing University of Science and Technology, Nanjing 210094, China

Abstract: With the rapid advancement of radar technology, there is an increasing demand for enhanced target stealth
performance and precise radar detection. Consequently, the accurate and swift prediction of radar cross section
(RCS) sequences has emerged as a critical focus in aerospace and civil applications. This paper presents a method
for efficiently predicting the RCS sequence of airborne targets using their intrinsic characteristic modes. By
reconstructing the intrinsic characteristic mode, this paper rapidly derive the electromagnetic response of the target
under arbitrary excitation, ensuring the accuracy of the calculated RCS sequences. The linear reconstruction of the
RCS sequence relies on parameters such as the target’s flight position and attitude angle, allowing us to transform
the prediction of the RCS over a specified period into a prediction of its positional and motion parameters during that
interval. This paper evaluate the predictive capabilities of bidirectional long short-term memory (LSTM), unidirectional
LSTM, and backpropagation (BP) neural networks. Experimental results indicate that the bidirectional LSTM
outperforms the other two models in time series prediction tasks. Finally, utilizing both predicted and actual motion
parameters, this paper efficiently and accurately calculate the target’s RCS sequences through linear reconstruction
of the modal current and electric field derived from the target's characteristic mode. The rapid prediction of aerial
target RCS sequences can establish an extensive and reliable database for space object identification and
surveillance, demonstrating substantial practical significance for RCS sequence-based space target recognition.
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