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Design of simulation platform for high precision laser
communication small satellite constellation
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Abstract: A new simulation system for high precision small satellite constellation laser communication
is introduced based on the demand of small satellite constellation laser communication between satel-
lites. The system consists of two simulation satellites and a control center. The simulation satellite
based on a high precision triaxial air-bearing turntable is consist of a satellite computer and several at-
titude sense organs and attitude executors on satellite. The high precision triaxial air-bearing turntable
can afford the working environment for satellite. The satellite computer, the attitude sense organs and
attitude executors can provide a high pointing accuracy for the triaxial air-bearing turntable. The sim-
ulation system can work in many modes, including master-slave mode for double satellites, coopera-
tive mode for double satellites, master-slave mode for three satellites, cooperative mode for three sat-
ellites and single satellite failure mode. The coordinate for the system is established and the math-
ematic model is presented. The simulation results can satisfy the requirement for small satellite con-
stellation laser communication.
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Fig. 1 Architecture of simulation system
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Fig. 2 Architecture of simulation satellite
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Fig. 4 Estimation of initial gyro bias
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