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Choosing the Optimal Number of Sensors in Safety Monitoring Systems

Masakatsu Murakami
(The Institute of Statistical Mathematics)

Safety monitoring systems are indispensable, especially for huge engineering projects
such as skyscrapers, chemical plants, nuclear power plants, and space shuttles, since an
accident in such a location can lead to catastrophic results.

The primary role of a safety monitoring system is to issue an alarm signal if, and only
if, the engineering system is malfunctioning. For this purpose, it is desirable to construct
a monitor with multiple sensors. However, the more we decrease the probability of a
safety monitoring system failure by increasing the number of sensors, the more the price
of the total monitoring system goes up.

Inoue et al. (1982) have proposed a method of determining the number of sensors when
both the minimization of safety monitoring system failure and the monitor installation
price are of great importance. However, in their study they assume that the prior
probability of malfunction in the engineering system is known. Surely this is seldom the
case. Furthermore, they don’t deal with statistical decision theory in their study.

In the present paper, we make use of statistical decision theory to determine the
optimal number of sensors when the prior probability of engineering system malfunction is
unknown. In addition, we apply this method to select the number of sensors in a theoreti-
cal case.

Key words: Safety monitoring system, optimal number of sensors, minimization of failure,
monitor installation price, statistical decision theory.



