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Design and verification of three-dimensional spatial location deployment
method for unmanned aerial vehicle base station

LI Peng, CAO Jiang, PING Yang, LIANG Dongchen "
( War Research Institute, Academy of Military Sciences, Beijing 100091, China)

Abstract; In order to overcome the problems of high computational complexity and long simulation cycle caused by the characteristics of strong
dynamics, high timeliness, multiple constraints, and strong coupling during the three-dimensional spatial deployment of UAV-BS(unmanned aerial
vehicle base station) , an EGO ( efficient global optimization) algorithm was proposed to determine the three-dimensional spatial deployment location
of UAV-BS. Considering that the EGO algorithm mainly obtains new sampling points by optimizing the EI( expectation improvement) function, the
improved DE( differential evolution) algorithm was proposed to optimize the EI function. The improved DE algorithm improves the optimization
ability and convergence speed by adopting the successful parent selecting framework and the offspring generation strategy self-adaptive selection
framework. Three typical engineering problems were selected to test the performance of the improved EGO algorithm. The results show that the
optimization ability, optimization speed, and stability of the improved EGO algorithm are significantly improved. On this basis, an application
example of using the improved EGO algorithm to deploy a UAV base station in three-dimensional space was given.
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Fig.1 Network model based on UAV-BS
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Alg.1  Pseudocode of UAV-BS location deployment
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EGO:DE/SPS/SA 3065 098.73 2978 417.90 3154 673.53 1.87 1.74 224 2995.33 2994.59 2996.24
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