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Abstract

The location set-covering problem (LSCP) aims to find the minimum number of facilities to cover all
demand regions. This type of optimization problem was first introduced by Toregas et al. (1971), in
which all demands must be covered at all times. In practical systems, however, it is impossible to fulfill
this requirement due to cost constraint or resource availability. In this study, we extend the traditional
LSCP to account for mobility of facilities. A facility could be mobile and is allowed to go the rounds;
coverage is instead secured within a time standard. The concept of coverage duration is key in this
study. The extension is formalized in a framework called the timed-labels location set-covering problem
(TL-LSCP). The constraint with respect to coverage is relaxed, for which reduction in the number of
facilities is expected. An instance of a mobile facility is a security personnel, patrol car, or monitoring
equipment. Using a real dataset of a road network for Koganei-city, Tokyo, numerical experiments were
conducted to inspect the effectiveness of the TL-LSCP. The results demonstrate it in a resource reduction

context.
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