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Application and Trend of Model-Based Systems Engineering Methods
for Deep Space Exploration Mission

YU Guobin"®

(1. School of Astronomers, Beijing University of Aeronautics and Astronautics, Beijing 100091, China;
2. State Administration of Science, Technology and Industry for National Defense, PRC, Beijing 100048, China)

Abstract: This paper analyzes the present development of Model-Based Systems Engineering (MBSE) , the problems and

challenges of system engineering for deep space exploration and MBSE, and proposes that the digital engineering ecology is the

development direction of the new generation of MBSE for deep space exploration mission. It summarizes the Model-Based System

Engineering method framework for deep space exploration mission collaboration. The “four closed loop iteration” process method is

proposed to support deep space exploration task collaboration, and the system model system and tool chain platform supporting

deep space exploration MBSE are analyzed comprehensively. Based on the characteristics of deep space exploration mission, this

paper discusses the collaborative design and continuous verification technology of cross specialty, cross level, cross phase and

cross region, as well as the model-based safety and reliability quality management and technical state control technology. Finally,

the content points and key trends of the new generation of model-based digital system engineering for deep space exploration are

summarized and expected.

Keywords: deep space exploration; space system engineering; Model-Based Systems Engineering (MBSE) ; digital

engineering ecology

Highlights:

e The digital engineering ecology is the development direction of the new generation of MBSE for deep space exploration missions.
e The model-based system engineering method framework for deep space exploration task collaboration is analyzed.

e The “four closed loop iteration” process method is proposed to support deep space exploration mission collaboration.

e The core of deep space exploration MBSE is collaborative design and continuous verification of cross specialty, cross level,

cross phase and cross region.

Model-based safety and reliability quality management and technical state control are the key points of MBSE for deep space

exploration.
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