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Heuristic Algorithm for Optimizing the Processing of Measurement
and Control Arcs

SHI Ming'*, TANG Jiangiang®, GAO Yuhui'”, YANG Xiaochen'?, XUE Naiyang'

(1. Beijing Aerospace Control Center, Beijing 100094, China; 2. Key Laboratory of Aerospace Flight Dynamics Technology,
Beijing 100094, China; 3. Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: During the generation and optimization of measurement and control tracking plans, it is difficult to
balance computational efficiency and optimization goals. To overcome this challenge, a mathematical model
was constructed considering the account task attributes, coupling relationships, and constraints. Furthermore,
a universal heuristic optimization function based on the principles of task satisfaction and efficiency was
developed to guide the solving process. Backtracking and parameter tuning of the algorithms were applied to
reduce the solution space, accelerate the convergence of feasible solutions, and ultimately obtain an optimized
solution for spacecraft tracking and control plans. A comparison of the results predicted by the complete
solution algorithm with those obtained experimentally proved that the developed algorithm achieves a good

balance between computational efficiency and fast results.
Key words: heuristic function; aerospace measurement and control; principle of task satisfaction; efficiency
principle; resource optimization
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Table 1 Definition of symbols used in the model
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Fig. 1 Process for generating and optimizing the
measurement and tracking plan
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Table 2 Simulated results for the calculation examples
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