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ParticleSwarm O ptim ization for Site Selection w ith Contiguity Constraints

LIHaibo, LIXia LIU Xiaoping; AIBin, LIU Tao
(School of Geography and Planning Sun Yat-sen University Guangzow 910275, China)

Abstract  Site selection which is one basic task of GIS functionalities is to search for the best sites for a facility or a
number of facilities The objective is to maxinize sane utility functions subject to same goals Traditional site selection
methods using GIS only focus on the identifying the best locations ( coordinates) of facilities In many applications
contiguity constraints must be considered in site selection Site selection should consider not only locations but also patch
configuration for solving many optin ization problems The objective is to maxin ize utility functions subject to contiguity
constraints and various planning goals The canbiation of locations and contiguity for site selection is a difficult problem
for site selection because of involving huge solution space The problem becanes more canplex when multi-objectives are
incorporated in the optin ization

Many altemative generating techniques (such as the weighting method and the non-inferior set estmation method) have
been developed 1o help decisionmakers search solution spaces A lthough these methods are effective under sane circum stances
the appmaches have seveml weaknesses (1) it can only be applied to problans that are mathematically fomulated (2) it is
inefficient when applied to lamge problans and (3) itmay fail to find inportant solutions As a consequence builders of
decisionsupport tools require methods that overcane these linitations and efficaciously genemate altemative solutions to multi-
objectives decision problans Particle-svam optimization (PSO) can be used to achieue such goals

This paper presents a new method to solve such problan by using particle-swam optimization (PSO) method and shape-
mutate algoritims which is a strict mutation operator to prevent the fomation of “holes” in searching for optinal contiguous
sites Particle-swam optin ization method is used to make the solutions flying to the best locations Shape contiguity constraint
and patch configuration optin ization are operated by shapemutate algoritims Herme a site is represented by using an undirected
graph and a set of operations is designed to change the shape and location of sites during the search for possible solutions These
operations evolve mandan ly generated initial solutions into a set of optinal solutions to this type of problan; at the sane tine
the contiguity of a site ismaintained and the “holes” of the site are prevented to fomation

This appach is applied to three different types of cost surfaces unifom randan. a conical and a defomed
sanbrero-lke surfaice The analyses are focused on a 128 X128 grid of cells where a facility is located at the center of the
ares The number of cells for a site is fixed and set at 10. The results demonstrate the busmess and effectiveness of this
PSO based approach to geographical analysis and multi-objective site selection problans This appmwach has also been
tested in the city of Guangzhow 1o search for the best locations for CBD- The resulis are also reasonable

The experinents have indicated that this appmwach is effective in solving this problem- It can successfully capture all
the best solutions The results.can he used dimeetly as. the location,selection by, the decisionmakers because, these hayve
been the best solutions
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