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Fig.4 Composition of the control system of Queqiao satellite
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Abstract: The attitude and orbit control technologies for constellation systems were reviewed, focusing on aspects such as

autonomous orbit determination, constellation configuration maintenance, high precision orbit control, attitude pointing control

and angular momentum management. The technical challenges faced by the application of existing attitude and orbit control

methods in the Queqiao CNRS were analyzed. The future research trends for attitude and orbit control technology were pre-

dicted, and suggestions were made for the development of components in attitude and orbit control systems, based on potential

mission implementation requirements of constellation systems.

Keywords: Quegiao CNRS (Communication, Navigation, and Remote Sensing) constellation system; autonomous orbit de-

termination ; constellation configuration maintenance ; attitude pointing control; angular momentum management

Highlights:

e An assumption of Queqiao CNRS constellation system is made and an analysis of attitude and orbit control require-

ments is conducted. Multiple satellites are deployed in the Earth Moon space and lunar orbit so that a communication,

navigation, and remote sensing service network covering the Earth Moon space will be built. The technical require-

ments of autonomous orbit determination and control, high-precision attitude pointing control, etc. are explored.

e In terms of autonomous orbit determination and maintenance technology,a research method for autonomous orbit deter-

mination based on satellite autonomous orbit measurement and multi-source dynamic modeling is proposed to improve

orbit determination efficiency. The precision pointing control technology,such as PWM control algorithm, realizes high

accuracy pointing control during the process of orbit control with large disturbance torque. The multi-level collabora-

tive control technology should be studied to meet the agile maneuverability and high-precision pointing high stability

control requirements of constellation remote sensing satellites. In response to the accumulation of angular momentum

caused by solar pressure and gravitational perturbations between the Earth and the Moon, the key angular momentum

unloading strategy , such as event triggered angular momentum unloading or dual torque jet angular momentum unload-

ing, is proposed to reduce fuel consumption.

e The prospects for the future development of attitude and orbit control technology for the Queqiao CNRS constellation

system are predicted. Suggestions for development of high-performance key components, such as the Beidou/GNSS sig-

nal receiver, high-performance star sensors,and long-life high-performance CMG are made.
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