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Scheduling Model and Heuristic Algorithm for Tracking and Data Relay Satellite
Considering Multiple Slide Windows

HE Minfan', ZHU Yanqi’, JIA Xueqing’”

(1. School of Mathematics and Big Data, Foshan University, Foshan 528000, China; 2. Beijing Institute of Remote Sensing Infor-
mation, Beijing 100085, China; 3. College of Electrical Science and Engineering, National University of Defense Technology,
Changsha 410073, China)

Abstract. Efficient scheduling algorithm plays a key role in improving the efficacy of tracking and data relay
satellite system (TDRS). Scheduling of TDRS aims to scientifically allocate TDRS resources according to the
task application information from the users, such that maximal task requirements are met and the optimal activ-
ity schedule is made for the TDRS system. The mathematical model is constructed for the TDRS scheduling
problem with the consideration of multiple slide windows in real-world requirements. The objective of the mod-
el is to maximize the task completion rate and the expectation satisfaction degree of users. The involved con-
straints include task requirement constraints and resource using constraints. A heuristic algorithm based on
time freedom degree is proposed to solve the model, which includes four operators, i. e., evaluation of the
time freedom degree of each task, matching between tasks and resources, task insertion and resource update.
At last, extensive experimental simulation demonstrates the effectiveness of the proposed algorithm.

Key words: tracking and data relay satellite; scheduling; heuristic algorithm ; optimization

(L4535 10 170)

[78] WU Q, CHEN X, DING L, et al. Classification of multi-swarm particle swarm optimizer[ J]. Internation-
EMG signals by BFA-optimized GSVCM for diagnosis al journal of advanced manufacturing technology,
of fatigue status[ J]. IEEE transactions on automation 2011, 55(5/8) :755 -762.
science & engineering, 2017(99) :1 - 16. [80] CHEN HN, ZHU Y L, HU K Y. Discrete and contin-
[79] LIANG J J, PAN Q K, CHEN T, et al. Solving the uous optimization based on multi-swarm coevolution
blocking flow shop scheduling problem by a dynamic [J]. Natural computing, 2010, 9(3) :659 - 682.

A Review of Bacterial Optimization and Its Applications

YAN Xiaohui', ZHU Yunlong®, ZHANG Zhicong', LU Cixing’, LI Shuai', YI Wenjie’

(1. School of Mechanical Engineering, Dongguan University of Technology, Dongguan 523808, China; 2. School of Electrical
Engineering and Intelligentization, Dongguan University of Technology, Dongguan 523808, China; 3. College of Management,
Shenzhen University, Shenzhen 518060, China)

Abstract. Bacterial optimization was a kind of swarm intelligence approach proposed in recent year. In this
paper, troduced several typical bacterial optimization algorithms were introduced and the keywords of relevant
literatures were analyzed. Based on the frequency of these keywords, the algorithm improvement studies were
reviewed. It manly containsed four main aspects; parameter and structure improvement, algorithm hybrid, op-
erator improvement, and multi-objective reconstruction. Applications of bacterial optimization on engineering
problems were reviewed as well. At last, the research direction in future was prospected.

Key words: swarm intelligence; optimization computation; bacterial optimization; algorithm improvement



