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Developing efficient routing strategies for vehicles as well as determining the optimal 

facility (such as the gasoline or charging station) locations is an important component 

of the service infrastructure. In this thesis, we introduce a location-routing problem for 

a general vehicle service system with stochastic demand arrivals and locations. The 

objective is to find the optimal routing strategy and the facility locations so as to 

minimize the mean response time (including travel, waiting and service time) of 

demands under some regulation conditions. Specifically, we have shown that under the 

stability and heavy traffic assumption, the optimization problem can be approximately 

formulated as a well-known K-medoids clustering problem based on a fairly large 

number of observed demand data. With such a formulation, a data driven approach is 

then proposed to estimate the “medoids” that correspond to the optimal facility 

locations, while the associated clustering boundaries constitute a routing strategy that 

directs the within-cluster demands (i.e. demands in a sub-region) to the service station 

located at the medoid. However, solving the clustering problem is not an easy task since 

the L2-norm distance is considered and a size constraint is placed on each cluster by the 

stability assumption. In order to solve the desired clustering problem with size 

constraints, we have introduced two algorithms – one is designed based on gradient 

search for finding the medoids and the other is designed for adjusting the cluster size 

so as to meet the constraint. In addition, computer simulations show promising results 

for systems with various demand inter-arrival time distributions and demand location 

densities when the vehicle speed is not particularly fast. 
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Index Terms Location-routing problem, EV charging infrastructure, mean response 

time, queueing system, heavy traffic approximation, clustering with size constraints 
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Facility Location Problem

Routing Problem
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Location-Routing Problem, LRP
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7
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Clustering
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