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Optimization of Pulse Compression for Low Probability of Intercept (LPI)
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Abstract

Pulse compression is a technique that compresses a signal with low peak power into a signal with high peak power via filtering.
This method is critical for enhancing the performance of low-probability intercept (LPI) radar systems. Theoretically, receiver
performance improves as the code length used in the filter waveform design increases. However, in practical radar systems, the number
of available samples from the received signal is limited, and noise inevitably contaminates the received signal. Consequently, the optimal
code length for maximizing the receiver performance varies depending on the specific operational conditions. This study derives a
formula to predict receiver performance under realistic radar environments, validates its accuracy, and investigates strategies for
optimizing receiver performance.
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Table 1. Simulation parameters.

Parameter Mean Value (dB)
SNR Signal to noise ratio 20, 0, —20
500, 1,000, 5,000,
M Total samples 10,000, 15,000
4,9, 16, 25, 36,
NC Code length (PSK) 49, 64, 81, 100
4, 6, 10, 16, 22,
p Code length (FSK) 28, 36, 52, 58, 66,
82, 100
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