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A FlexRay-based Fault-tolerant Flight Control Computer for UAV
LV Xun-hong, JIANG Bin, CHEN Xin, QI Rui-yun

(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Fault-tolerant flight control computer must be developed for high-performance unmanned aerial
vehicle (UAV) to satisfy the high-reliability requirements. Mature flight control computer systems for civil and
military aircrafts cannot be applied directly because they are too expensive for UAV. Architectures of classic
fault-tolerant flight control computer systems have been introduced and a FlexRay-based triple modular
redundancy architecture has been developed for UAV. The system consists of three channels of distributed
computers and four FlexRay buses. Each computer consists of a CPU unit and a data acquisition and output
unit, and a FlexRay bus which connects the two units together. FlexRay bus is either a private data bus for a
single computer or a system bus for cross channel data link. The fault-tolerant flight control computer system
meets the high-reliability and low cost requirements for UAV.
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