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Deceptive Jamming Method for Satellite-Borne SAR
Using RLSE-Based Signal Parameters Estimation
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Abstract

In this study, we propose a deceptive jamming method for satellite-borne synthetic aperture radar (SAR) using SAR signal parameters
estimated based on recursive least squares estimation (RLSE). Unlike traditional modulation retransmission-based deceptive jamming
methods, the proposed method estimates the parameters required for deceptive jamming in real-time and generates deceptive signals
using these estimated parameters. Deceptive signals were emitted before the SAR signals were intercepted. This approach enables de-
ceptive jamming even without exact prior knowledge of the SAR signal parameters and allows the formation of false targets ahead
of the jammer along the range direction. To assess the effectiveness of the proposed method, we conducted simulations to focus on
false-point targets and analyzed the results using SAR image quality measurements.
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Fig. 1. Geometry of deceptive SAR jamming.
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Table 2. SAR image quality for false point target.
Range Azimuth
IRW [m] | PSLR [dB] | ISLR [dB] | MLPO [m] | IRW [m] | PSLR [dB] | ISLR [dB] | MLPO [m]

4f=0 kHz 6.66 —13.15 —9.56 2.70 —13.24 —9.75 —1.01

4f =50 kHz 6.66 —13.41 —9.57 2.70 —13.27 —9.72 0.70

4f =500 kHz 6.71 —13.16 —9.62 2.70 —13.06 —9.75 —0.15
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