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Research on Long-Distance High-Reliability Communication Technology for
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Abstract; With the continuous improvement in the payload capacity and complexity of next-generation launch vehicles,

telemetry systems face severe challenges including large amount of data transmission. long transmission distances, and

strong environmental interference. Traditional baseband communication methods are limited in transmission distances under
high-speed data rates, and are prone to signal distortion and phase lag over long distances, significantly affecting the reliabil-
ity of data transmission. To address these issues, a comprehensive solution is proposed, which integrates multi-stage tree
topology frequency-reduced communication, independent synchronization signal-based phase distortion resistance, and base-
band communication interface optimization. Through technologies such as hierarchical data aggregation via data combiners,

AB buffer structures, repeater reshaping, differential transmission, and independent synchronization mechanisms, the

transmission distance and reliability of the telemetry system are effectively enhanced. Theoretical analysis and experimental

verification demonstrate that this method ensures data integrity while increasing communication rates, significantly improves
system anti-interference capability, and provides an important technical support for the design of large-scale launch vehicle
telemetry systems.

Keywords: launch vehicle; telemetry system; frequency-reduced communication; phase distortion; data combiner;

repeater; baseband communication interface
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