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RESEARCH AND DEVELOPMENT OF A SAFETY MANAGEMENT
SYSTEM FOR FIREFIGHTERS
(Series V)

Taketoshi INAMURA*, Toshivuki NOMURA*%, Eiichirou FUJITA%

Abstract

With the purpose of accurately detecting irregularities and troubles occurring to firefighters at
the scene of a fire, we conducted research on how to improve the accuracy of the mobile sensors that
firefighters carry to enable their aclivities to be monilored
We Tabricaled an experimental mobile sensor using three lypes of devices: piezoelectric acceleromeler,
piezoelectric resistance accelerometer, and clinograph switching device. We conducted fests using
this mobile sensor to detect the threshold between irregularities/troubles and normal conditions
¥e also studie U the suitability of each device for the purposes of this mobile sensor and found ways
of using the sensor to best utilize the properties of each device.

The results were as follows:

1 The threshold should be sel between |.2m/sec? and 1.8m/sec’ when acceleralion measurement determine
the presence of active firefighters.

2 Since acceleration takes place on all three axis, firefighter activities can be determined with
a one-axis acceleration measurement.

3 The piezoelectric resistance accelerometer can detect static acceleration such as gravity. However,
this fealure does not affecl the [unction ol Lhis mobile sensor, which is lo delecl lhe presence of
lirelighter activities. Therefore, the piezoeleclric resistance acceleromeler is nol funclionally
different from the piezoelectric accelerometer

4 The measurement of acceleration is an effective means of detecting the irregular conditions of
firefighters. However, it is impossible to determine the conditions of firefighters only by the
acceleration measurement. Other factors should be taken into consideration, such as whether a
firefighter has [allen down or not.

5 Unless lirefighters are crawling (lal on Lhe ground, their bodies are seldom inclined at more than
60 degrees from vertical line. Since the mobile sensor is attached to the waist of a lirefighter

it seldom indicates an angle of 60 degrees or more. As such, 60 degrees is an appropriate threshold
[or determining whether or not a firefighter has fallen to the ground

*First Laboratory * %k [nstallation Section
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