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Development of an Algorithm for Automatic Emergency Calls
Using Non-Response Intervals of Infrared Sensors
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Abstract

An algorithm was developed to make possible an automatic emergency call function for remote health
monitoring systems using infrared sensors. This newly developed algorithm makes use of the non-response
interval, which is the period when all sensors are silent, called the “OFF” state. It was decided that an
emergency state is detected by using cluster analysis calculations to compare the non-response interval
to previous measured data classified into several groups that depend upon their movement patterns. If
a non-response interval is longer than usual, an estimation can be made that an emergency state has
occurred. A series of computer simulations were done applying the new algorithm to data measured for
four subjects. The results showed that an emergency call state occurred 1~3 times per month for each
subject and the emergency call time required was distributed between 120~240 minutes, which was the
time during which all sensors showed an “OFF” state. Although this result is not conclusive, it can be
certified that this algorism can be useful for detecting emergency states, such as when all sensors show

an “OFF” state about 2~4 hours after the elderly subject has showed no movement.
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