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Theoretical Study on Multi-Station Anti-Fading for
Shortwave Channels

Xue Dong Yimin Liu Bingkun Qin Zhu Jin Xiaoting Gu
China Radio Wave Propagation Research Institute, Qingdao, Shandong, 266100, China

Abstract

Based on a typical shortwave channel model, this study comprehensively considers multipath effects, fading characteristics, and time-
varying channel properties during shortwave transmission. Using theoretical analysis as the primary research approach supplemented
by computer simulations, we systematically investigate how key channel parameters, link configurations, and interference duration
influence multi-station cooperative interference performance across various scenarios. Building upon these findings, we develop
a joint interference channel evaluation model tailored for shortwave environments to enable quantitative analysis of cooperative
interference performance. The study focuses on characterizing anti-fading capabilities under multi-station coordination, clarifying
applicable conditions and operational boundaries for fading resistance. Additionally, we elucidate the fundamental mechanisms of
multi-station cooperative interference suppression through theoretical analysis, derive corresponding quantitative analytical formulas,
and validate the theoretical derivations, model accuracy, and formula validity via simulation experiments to ensure the reliability and
practical applicability of research outcomes.
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