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Abstract; In the context of the continuous development of space networks and the increasing threat of attacks, the security of space
networks has received close attention from researchers. At the same time, its performance overhead will also increase. Aiming at the joint
optimization problem between communication security and service performance of space networks,a multi—objective optimization model
is constructed by selecting confidentiality, integrity, and authenticity as quantitative indicators of security degree and time delay as a
measure of performance. An ISN-NSGA2 algorithm combined with Nash bargaining game is proposed for multi—objective optimization
decision. The algorithm utilizes an adaptive tournament selection operator to promote faster population convergence,uses an individual
dynamic crowding mechanism based on crowding entropy instead of one—time crowding at crowding distance to maintain population dis-
tribution , and uses a cooperative game Nash bargaining model for compromise decision making after obtaining a set of non—dominated so-
lutions. The performance of the proposed algorithm is tested on six standard multi—objective test functions, and the experimental results
show that the uniformity and convergence of the solution are well improved. Finally,using such scheme to solve the model,the decision
solution that maximizes the overall network benefit can be selected from the Pareto solution set while adapting to the network security and
performance requirements, effectively achieving the compromise optimization of both.
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