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Layout Optimization of Bus Stations Based on
Voronoi Diagram for Zoning Service Area

GE Ben ,CAI Lin ,WANG Fu’
School of Civil Engineering and Architecture, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: A layout optimization model for bus stations based on Voronoi Diagram was built for all passengers to
minimize the average walking time to the bus station within its service area. Firstly, the riding habit of bus
passengers and the properties of Voronoi Diagram were analyzed, and the feasibility of introducing Voronoi
Diagram to the service area of bus stations was verified. Then, the generation algorithm of Voronoi Diagram and
the operation procedures of optimal zoning for the service area were demonstrated. And the optimization model
and the functional relationship between the proportion of bus travel and the walking time to bus stations were
proposed, based on which, the final bus station locations were selected from the ones meeting the objectives.
Finally, it was verified that the model was scientific and applicable by a case study. The research results show
that the characteristics of Voronoi Diagram are very similar to those of bus station service areas. Thus, the
application of Voronoi Diagram will contribute to the layout optimization of bus stations.
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Fig. 1 Flowchart of making Voronoi Diagram
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Fig.2 Evaluation map of service area
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Fig. 3 Fish Bear Serving Cell: (a)before optimization,

(b)after optimization
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Tab. 1

Economic and technical indexes in Fish Bear Serving Cell before optimization

KAEFRYS AR i A/ (m®)  FEE RAER (AN’ R /AN BT FIERE] / min
1 IS I 0.115 2.38 280 7 664 4.6
2 BERFHCE T 0.319 2.65 260 21979 2.8
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7 IS F i 0.087 2.68 260 6 062 10.5
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Tab.2 Economic and technical indexes in Fish Bear Serving

Cell after optimization

RAWFS  OREHE /N PATEEEE / min

1 7 664 4.6
2 21979 2.8
3 27 557 4
4 21 211

5 5226 7.6
6 7931 9.4
7 6 062 10.5
8 13 551 2.1
9 11838 3.1
10 6473 3.5
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