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joint coding of complementary phase and discrete chaotic frequency
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Abstract: To reduce the probability of radar radiation signals being detected by enemy passive detection
systems, this paper proposes a low-intercept radar waveform design method that employs phase and
frequency joint coding. The method utilizes complementary two—phase codes and chaotic sequences to
encode the phase and frequency within the pulse based on linear frequency modulation signals. Numerical
simulation results show that the designed waveform exhibits pseudo-randomness in the time-frequency
domain and improves the low-identification performance. The signal has a very low peak side lobe level
after pulse compression, which demonstrates excellent low intercept performance. Its three-dimensional
ambiguity function graph shows an ideal "peg shape" with good distance and speed resolution and anti—
interference characteristics.
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Table 2 Comparison of interception factors

LPIf5%5 e S/ (s Hz) W3R
LFM-CPC-DCFC 8330 0.82
LFM 2948 1.06
NLFM 1766 1.21
LFM-CPC 2957 1.06
LEM-DCFC 7 860 0.83
SCHRL LT i I8 2 944 1.06
SCHk [ 31T e 4618 0.95
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Table 3 Comparison of matched filtering results

LPIfE % PSLL/dB By 55 7 /dB
LFM-CPC-DCFC —40.75 —49.85
LFM —13.29 —33.28
NLFM —26.90 —43.22
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LFM-DCFC —26.40 —34.43
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Fig. 10 Intercept probability versus transmit power
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