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Abstract

To address interference issues encountered during the operation of our shortwave broadcasting system—such as adjacent-channel
suppression, burst broadband noise, and internal system intermodulation—this study analyzes the formation mechanisms of natural
interference, man-made interference, and internal system interference by integrating link recording data from three consecutive
months, spectrum monitoring logs, and randomly sampled received signal strength data at various points. Based on these analyses, an
adaptive interference suppression scheme utilizing the LMS algorithm and a corresponding digital signal processing workflow were
designed. The results demonstrate that system interference exhibits distinct temporal clustering patterns, with approximately 60% of
cases occurring during morning and evening peak hours, and about 50% of affected receiving points. Following the implementation
of this scheme, the average signal-to-noise ratio increased from 18.6 dB to 22.8 dB, the average bit error rate decreased from 1.2x10°
* to 3.5x10™, the average noise floor was reduced by 4.5 dB, and the number of affected receiving points was reduced from 21 to
9. These results indicate that the combination of adaptive filtering and FIR channel shaping can effectively mitigate the impact of
adjacent-channel signals and burst noise on the shortwave broadcasting link.
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