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Interference Compensation Control Method for Space Modulation Signal of
Omnidirectional Beacons for Aviation

YAN Lirong
(Civil Aviation Flight University of China, Guanghan 618300, China)

Abstract: With the rapid development of the air transportation industry, the safety and accuracy of the aviation system
have become increasingly important. A Doppler VHF Omnidirectional Range (DVOR) monitoring system based on spatial
modulation signals and intelligent interference compensation is proposed to study the anti-interference of DVOR signals in
complex electromagnetic environments in aviation navigation systems. Adopting a multi-channel ADC+ FPGA + DSP archi-
tecture, integrating a high-precision acquisition and CPLD control modules to achieve the real-time monitoring of key parame-
ters. Through the fusion algorithm of the STFT and Siamese neural network, combined multi temporal frequency feature ex-
traction with normalization enhancement strategy, the system effectively identifies and compensates for the co-frequency, ad-
jacent frequency, out of band, and intermodulation interference. Experimental results show that under the co-frequency in-
terference, the SNR of the signal increases from 5. 23 dB before compensation to 11. 54 dB, the bit error rate decreases from
0.15 to 0. 05, and the frequency error decreases to 0. 31 Hz. In addition, in terms of interference recognition accuracy, there
is the highest recognition accuracy under the intermodulation interference conditions, reaching 97. 76 %. The results indicate
that the proposed method can meet the performance requirements of aviation navigation systems in complex interference envi-
ronments, providing a reliable interference suppression solution for aviation navigation systems.

Keywords: avionics system; interference suppression; signal processing; space modulation signal; deep learning
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