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Abstract: The unmanned jammer is widely adopted in modern electronic warfare. However, it would reduce the sig-
nal quality of legitimate users while interfering with the enemy. To address this issue, an active jamming nulling strategy in
the radio frequency domain is developed. By coordinating the waveform, amplitude, phase, and relative delay of signals
emitted by dual unmanned jammers, a jamming nulling region is created while interfering with the enemy, ensuring the sig-
nal quality of legitimate users. Considering the inevitable time synchronization error between the dual unmanned jammers,
closed-form expressions for the received signal-to-noise ratio and achievable rate advantages of legitimate users under the
constraint of time error are given, which serve to assess the jamming nulling performance. Further, the emission power of
unmanned jammers is optimized to maximize the achievable rate advantage for legitimate users, and the power optimization
strategies are simplified according to practical jamming scenarios. Numerical simulations reveal that the proposed jamming
nulling strategy outperforms traditional jamming strategies by an average of approximately 3.2 bps/Hz in achievable rate ad-
vantage. Compared with the jamming emission power strategy neglecting time synchronization errors, our proposed power
optimization strategy has an average improvement of approximately 1.5 bps/Hz in achievable rate advantage.
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