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Research on optimization of regional configuration according to uses in
compact city using GA

OKosuke KIRINO*? Akinori TANI*2
Yuichiro YAMABE *3

Keywords: genetic algorithm, city planning, local arrangement, compact city

1. Introduction

In recent years, there are problems such as an increase, an environmental problem, an aging society, the sprawl
phenomenon and a low population density area. People are coping with those problems in each country. On the other
hand, people have considered the compact city. This research aims to develop a system for acquiring the consensus
of people of the area in order to solve these problems. A compact city is only evaluated using the indexes in the
hardware side such as distance and area. Therefore, it is necessary for a public institution and residents to develop a
system which can imagine city planning. In this research, planning of the compact city is evaluated and optimized
by Genetic Algorithm (GA). Here, two regional configuration methods are introduced. In this research, effectiveness
of these two method in planning of compact cities are discussed and clarified using simulation results.

2. Discussions
2.1 The concentric expansion method

Using the concentric expansion method, three simulations Cases A, B and C are carried out. The business
district has been arranged around a station in all the cases. Residential areas are divided into two site, and cover the
business district. The educational district and the medical welfare district are arranged near the residential area. The
municipal-government area are arranged near the residential area.

From these results, the business district can be used only by residents and visitors walking for a while, and
some children and elderly people can use a school and a hospital only by short walking. Consequently, distance
evaluation is considered to function in GA optimization effectively. However, the evaluation value on area
evaluation in optimized results is low.

2.2 The Voronoi diagram method

Using the Voronoi diagram method, two simulations Cases D and E are carried out. In Case D, the residential
area are arranged to & northwest and southeast areas. The business district, the occupation area, the educational
district and the medical welfare district are arranged side by side between the residential areas. Residents can use
each nodal region only by short walking.

In Case E, the residential area are arranged on the periphery to each nodal region as covering those regions. The
business district and the occupation area are arranged around the station. Therefore, it is thought that this
arrangement consider to vulnerable road users.

2.3 Comparison of two regional configuration methods

In the concentric expansion method, evaluation of the area does not become a good evaluation value, but this
evaluation value becomes large without lowering distance evaluation in the Voronoi Diagram method. From these
results, the Voronoi diagram method is considered to be suitable as regional configuration method of proposed
system.

3. Conclusion

In this research, effectiveness of the regional configuration method is clarified and its visualizing system can be
developed. In order to develop a system for residents and public institutions, it is necessary to develop a system with
simple interface and the function which enable uses to change weights of evaluations.
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