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Abstract: Space-borne gravitational wave detection system has the characteristics of ultra-high precision
index requirements and strong coupling between subsystems, which makes it difficult for the traditional
spacecraft numerical and hardware-in-the-loop simulation technology to be directly applied to the numeri-
cal and hardware-in-the-loop simulation verification of space-borne gravitational wave detection system.
In order to promote the research of numerical and hardware-in-the-loop simulation technology suitable for
space-borne gravitational wave detection system, this paper investigates the research status of numerical
and hardware-in-the-loop simulation technology involved in space-borne gravitational wave detection sys-
tem, including: numerical simulation system, optical/mechanical/thermal/self-gravity multi-field cou-
pling simulation technology, hardware-in-the-loop simulation technology, etc. Then, the key technolo-

gies in the numerical and hardware-in-the-loop simulation technology of the space-borne gravitational
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wave detection system are summarized, including: the architecture design technology of the numerical

simulation system of the space-borne gravitational wave detection system, the full task process simulation

technology, the high-speed and high-precision multi-field coupling simulation technology, and the hard-

ware-in-the-loop simulation technology of the space-borne gravitational wave detection system with high

confidence.

Key words: numerical and hardware-in-the-loop simulation of space-borne gravity detection system;

simulation architecture design; full task process simulation ; multi-field coupling simulation
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