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Abstract: Radio Frequency-screen is one of the earliest radar active antijamming measures. It achieves antijamming
by transmitting cover pulses of different frequencies before the radar pulse signal to induce enemy jammers. As
the demand for antijamming measures has become increasingly urgent in recent years, Radio Frequency-screen
technology has been further developed. The most representative is the use of discontinuous spectrum signals as
a cover signal. However, energy utilization for sending the cover signal can be improved further. To address this problem,
this paper proposes a discrete spectrum cover signal based on the discontinuous spectrum cover signal and establishes
the waveform design function under the joint constraint of constant modulus and spectral amplitude. The cover
signal with discrete spectrum and energy aggregation is generated using the Alternating Direction Method of
Multipliers (ADMM) and spectrum shaping algorithm solution. The simulation results show that the discrete
spectrum cover signal has a higher spectral amplitude of approximately 5~12 dB than the discontinuous-
spectrum cover signal for the same energy and bandwidth. Moreover, the discrete spectrum cover signal can cover
a larger spectral range with the same energy and close spectral amplitude, realizing a better antijamming cover effect.
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JEEELE Y5 5 98 (MHz) 50
AR B BE RS (5 5 58 (us) 25
RESAEHEY S5 T B [X 35 (MHz) 25~30
KFf# (MHz) 600
2 R

— HHOEESE S

Ih#% (dB)

=50 0 50 100
Az (MHz)

6 i FEAM [N P15 -5 30 o

Fig. 6 Comparison of two signal spectra at the same bandwidth
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Fig. 7 Comparison of two signal spectra with different bandwidths
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Tab. 3 Transmit signal parameters

SH HfH
HMi(GHz) 1
I B (ps) 25
Jok v 2 A ) B (ps) 100
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Jik A~ 50
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A iS5 55 (MHz) 5
IG5 S YE S A BRI TR 1:4
40
— ARESEEYE S
90 | FHARNES
g2 o
-40
-60
-50 0 50 100
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(a) EELLHYE S 58 WK NG S IHEX R OE R

(a) Discontinuous spectrum cover signal and narrowband
detection probe signal spectrum correspondence
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(b) Discrete spectrum cover signal and narrowband
detection probe signal spectrum correspondence
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Fig. 11 Spectral correspondence of narrowband detection signal and broadband cover signal (the ratio of detection signal to

cover signal power is 1:4)
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Fig. 12 Spectral correspondence of narrowband detection signal and broadband cover signal (the ratio of detection signal to

cover signal power is 1:1)
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Tab. 4 Anti-interference scene parameters
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J(t) = JInem(t) + Jsng(t) (42)
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Fig. 13 Noise FM jamming spectrum diagram
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Fig. 14 Comparison of R-D diagram under noise FM jamming scenarios
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Tab. 5 Anti-interference scene parameters
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FHUAR B AREE R (km) 9.8
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Fig. 15 Combined interference spectrum diagram
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Fig. 16 Comparison of R-D diagram under combined interference scenarios
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