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Discussion on Architecture Design of Queqiao
Communication-Navigation-Sensing Constellation Information System

CHEN Chaoji'?, CHENG Bo®’, ZHANG Tongguang’, HE Xiongwen’, YIN Yaobao'
(1. School of Mechanical Engineering, Tongji University, Shanghai 201804, China;
2. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China;

3. State Key Laboratory of Networking and Switching Technology, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract: A multi-cluster collaborative cognition-based information system architecture was proposed from four aspects:
overall architecture, hardware architecture, software architecture and protocol architecture, in response to Queqiao constellation
system’s characteristics , such as super-large space-time scale , extreme spatial environment, and serious limitation of onboard re-
sources, as well as the challenges of heterogeneous function fusion and resource collaborative scheduling, intelligent autono-
mous operation under intermittent link connection, and interconnection and elastic networking between satellites. With the
perception-decision-execution loop at its center, it will effectively enhance cislunar space information interaction and intelligent
collaboration capabilities, realize adaptive topology management, multi-source data fusion, and autonomous constellation sys-
tem operation, and provide reference for the design of future constellation information systems.

Keywords: cislunar space; Queqiao communication-navigation-sensing constellation ; information system; resource virtual-
ization ; multi-cluster collaborative cognition

Highlights:

e Through investigation of development status of cislunar space communication and navigation systems and satellite in-
formation systems at home and abroad, it is concluded that the development trend of future constellation information
systems is mainly as follows: the system architecture needs to have the characteristics of openness and standardization
to support international cooperation, and the function is to develop in the direction of multi-functional, and intelligent
and the integration of communication, navigation and remote sensing. It is an inevitable necessity to construct a swarm
intelligence system with multi-satellite collaboration.

e Aiming at the characteristics of super-large space-time scale, extreme spatial environment, and serious limitation of on-
board resources,as well as the challenges of heterogeneous function fusion and resource collaborative scheduling, intel-
ligent autonomous operation under intermittent link connection and interconnection and elastic networking between sat-
ellites, an information system architecture of Queqiao Communication-Navigation-Remote Sensing Constellation based
on multi-cluster collaborative cognition is proposed from four aspects: overall architecture, hardware architecture, soft-
ware architecture and protocol architecture, which has the characteristics of distributed decision-making and resource

virtualization, etc.
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