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Scale Prediction of New Energy Vehicle Charging Facilities Based on Voronoi Diagrams
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Abstract: With the rapid proliferation of new energy vehicles in the market, the demand for charging facilities has increased
significantly, and the existing number of facilities is far from sufficient to meet the growing demand. Focusing on operating
vehicles, this study proposes a scale prediction method that combines vehicle stock and charging demand, providing
theoretical support for the planning of future additional charging facilities. Firstly, the study uses the ARIMA model to predict
the growth in the stock of new energy operating vehicles within the region and employs the Monte Carlo simulation method to
analyse the individual charging demand of new energy operating vehicles. Secondly, Voronoi diagrams are used to analyse the
scale and spatial distribution of charging facilities in the region. By weighting the geographic data and population distribution
of the central urban area of Xi'an, a predictive model for charging facility demand in each sub-region is constructed, clarifying
the allocation and configuration of charging posts in different areas. Ultimately, the study proposes a more scientific plan for
charging facility development to address the challenges posed by the rapid growth of new energy vehicles and demonstrates
that the Voronoi diagram model has significant advantages in ensuring rational resource allocation and improving facility
utilisation.
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