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An Optimal Selection of Watchman Route
by Mathematical Programming

SHUHEI MORITA, ! Ryusuke Honzakif!
and YUSUKE HATAKEYAMAT!

This paper deals with an optimal selection of watchman route in a facility,
such as art gallery. Art gallery problem is a famous problem in the field of
computational geometry, which decides the stationary deployment of watch-
men. This paper considers a dynamic patrol plan in the facility by Operations
Research. First, we formulate an optimal intrusion schedule of an intruder
by dynamic programming formulation. Secondly, we discuss an optimal selec-
tion problem of watchman route. Finally, we formulate the search problem or
the distribution problem of watchman’s attention on a route and solve it by
mathematical programming, game theory and search theory. By the proposed
methodology, we can evaluate the vulnerability of patrol routes and recommend
better patrol strategies for the security of the facility.
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Table 4 Sizes of obstacles and their positions.
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Table 9 Payoff matrix V(ps, qi).
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Table 14 Optimal invasion schedules and the degree of detection.
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Fig. 13 Lines of sight from watchmen.
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Table 15 Optimal distribution of watchmen’s attention.
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Table 16 Optimal invasion schedules and the degree of detection.
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Table 17 Degree of detection in each appraisal scale.
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.16 Optimal invasion schedule for the min-
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Fig.17 Optimal invasion schedule for the min-

imum of the maximal degree of detec-

tion.
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