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Table 1 The factors of comprehensive strength

evaluation for aviation logistics of airport
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Table 2 The score of comprehensive strength and the

ranking of aviation logistics of each airport
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Table 3 The proportion of the radiation range of aviation logistics to land area in 2007, 2012, 2017
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Delimitation and Evolution Pattern of Chinese Airports’ Aviation

Logistics Space Radiation Scopes

LI Yumin, LIU Yang, WANG Xianshun

(School of Management Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; It was significant to delimit reasonably the space radiation scope of airport aviation logistics and to
study on the evolution pattern of airports in the development and decision-making of airport. The principal
component analysis method was used to evaluate the aviation logistics comprehensive strength of 19 large air-
ports in 2007,2012 and 2017 in China.On the basis of this, the weighted Voronoi diagram method based on
the breaking point model was adopted to divide the aviation logistics radiation scope of each airport, which re-
vealed their evolution pattern and influencing factors of evolution in recent years. The paper drawed the follow-
ing conclusions: China’s eastern and southern airports had strong comprehensive strength in aviation logistics,
that of western and northern regions was weak. In recent years, most of the airports that their aviation logistics
radiation ranges expanded, were located in the central and western regions of China. Most of the airports that
their radiation ranges shrank and had no significant change were located in the southeast coast, north and
northeast of China. The overall economic and export-oriented industry development of the city where the airport
was located had gradually became key factors affecting the development of airport aviation logistics.

Key words: aviation logistics; space radiation scope; evolution pattern; principal component analysis

method ; weighted Voronoi diagram
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Multimodal Multi-objective Differential Evolution Algorithm Based

on Two-stage Search

WANG Shenwen'?, ZHANG Jiaxing>, CHU Xiaokai"®, LIU Hong’, WANG Hui'

(1. School of Information Engineering, Hebei GEO University, Shijiazhuang 050031, China; 2. Laboratory of Artificial
Intelligence and Machine Learning, Hebei GEO University, Shijiazhuang 050031, China; 3.Tel Terminal Laboratory, China
Academy of Information and Communication, Beijing 100191, China; 4.School of Information Engineering, Nanchang Institute of

Technology, Nanchang 330099, China)

Abstract: In multimodal multi-objective optimization problem, the same position of Pareto front often corre-
sponded to multiple Pareto optimal solutions in decision space. However, the existing multi-objective optimiza-
tion algorithms could only obtain one of the Pareto optimal solutions. Therefore, in this paper, a two-stage
search multimodal multi-objective differential evolution algorithm was proposed, which divided the optimization
process into two stages; elite search and partition search. In the elite search stage, elite mutation strategy was
used to generate high-quality individuals to ensure the search accuracy and efficiency of the population. In the
stage of partition search, the decision space was divided into several subspaces, and the detected population
was used to explore each subspace in depth, so as to reduce the complexity of the problem and to improve the
expansion and uniformity of the population in the decision space. The performance of the algorithm was com-
pared with five classical algorithms NSGAII MO _Ring_PSO_SCD  DN-NSGAII, Omni-Optimizer MMODE on
18 multimodal and multi-objective optimization test functions, such as MMF1. Experimental results showed
that there were 16 test functions in the performance index of Pareto approximation ( PSP) of the proposed algo-
rithm, which were better than the other five comparison algorithms.

Key words: multimodal multi-objective optimization; differential evolution; two-stage search; elite variation;

partition search



