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1. Introduction
In recent years, more and higher requirements are exerted upon space science satellite design and development as the number of these mission increases, especially space mission with complex system designs. These complex space missions contain a large number of various uncertainties, and their forms of expression are diverse, including randomness, ambiguity, imperfections and so on; these uncertain factors, mainly due to the system composition and its operating environment where contains a large number of randomness, ambiguity, subjective decision-making. In addition, there are complex coupling relationships between these uncertainties, and the simulation of uncertainties is complex.
In the whole life cycle of a space mission, especially in the process of demonstration and concept design, global sensitivity analysis of these uncertainties attracted a large amount of attention by domestic and foreign space agencies and related fields. In order to determine the influence of the uncertain factors in a space mission, many global sensitivity analysis methods are proposed. The limitations of the proposed methods are: 1) requires a function which is not realistic for a complex system; 2) curse of dimensionality;3) inaccurate for nonlinear systems, and so on. Therefore, we proposed a global sensitivity computation method based on machine learning and Monte Carlo simulation and tried to address the above issues. 
This method takes related uncertainties into account, and will provide the theoretical basis for global sensitivity analysis for complex system. It also provides a global sensitivity analysis model for space missions which could support further system optimization. In addition, this proposed global sensitivity analysis tool is supplementary to the Concurrent Design and Simulation Platform at National Space Science Center, Chinese Academy of Sciences (NSSC), and it will benefit to make full use of resources and save cost during the iterative process of concept design.
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