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An Arbitration System for Backup OBCs of Low-Orbit Commercial Satellites
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Abstract: On-board computers (OBCs) in low-orbit low-cost commercial satellites often adopt the dual-backup design of
commercial-off-the-shelf (CTOS) devices. It will switch to the backup OBC if the main OBC fails, thus ensuring the stable
operation of the satellite. Research is conducted on the requirements of reliable arbitration and task parameters recovery. A
comparison of existing cold/hot standby solutions is made, which achieves a special warm-stand-by arbitration circuit scheme
based on triple modular redundancy (TRM). Three simple microcontroller units (MCUs) are taken as the intelligent judg-
ment unit, it can receive ground commands and switch the active OBC, monitor the OBC’ operating parameters in real time
and automatically switch according to preset logic commands, periodically back up the key parameters and task data of tasks,

and restore the system and key parameters and task data of tasks after triggering the switch, achieving the continuity of on-

board tasks. Verification results show that after the fault injection, the dual OBC arbitration system can quickly recover on-

board missions. improving the reliability and fault tolerance of the system, and achieving an expected goal.
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