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Research on Key Technology for Multi-Code Rate Arrow-Borne Telemetry

Transmitter
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(Beijing Research Institute of Telemetry, Beijing 100076, China)

Abstract: To address the prevalent issues of poor hardware platform versatility and high redundancy development in China's
arrow-borne telemetry transmitters, this paper proposes a novel universal design methodology based on operational requirements
analysis of existing equipment. By constructing a dynamic reconfigurable intelligent software architecture, diverse mission require-
ments across different models can be achieved on a universal hardware platform. When mission parameters change, hardware circuit
redesign is eliminated; instead, functional updates and parameter adjustments are accomplished via external serial communication
with a ground station. Compared to conventional dynamic reconfiguration techniques that only support static parameter modifica-
tion, this architecture enables real-time online updates and software reconfiguration of telemetry transmitters. Leveraging a crewed
spaceflight mission as an engineering case, a multi-code rate arrow-borne telemetry transmitter is developed, with key technologies
including universal hardware platform design, real-time health monitoring, and dynamic reconfigurable software architecture thor-
oughly investigated. Experimental results demonstrate that the proposed solution achieves high integration, autonomous control of
domestically produced chips, and real-time health monitoring accuracy. Successful maiden flight validation confirms its engineering
feasibility, providing an innovative technical pathway for next-generation arrow-borne telemetry systems.
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