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Transformer Type Pressure Sensor Array and Its Application
Chikara Tabata, Seiji Hayano and Yoshifuru Saito (Hosei University)

Abstract

Principal purpose of this study is to exploit a fully computerized monitoring system while a hospitalized patience is sleeping or
waking on a bed without any personal privacy violation by measuring a pressure distribution in each of the patience. In order to
develop a system, we have previously proposed a transformer type pressure sensor, which keeps only cushiness for human interface
but also toughness to any types of pollution. This transformer type pressure sensor is composed of the spring coils as a primary coil,
which keeps cushiness as a bed, and secondary coils to measure a pressure as an induced voltage.

In the present paper, we have worked out a pressure sensor array and equipped to a sitting surface of chair. Further, we have
measured the static as well as quasi-dynamic pressure distributions when changing the sitting pose. To cognize the situation of
sitting pose, we have applied the monochrome image cognition methodology. As a result, it is revealed that major sitting pose can
be cognized. Thus, we have succeeded in an initial test of our fully computerized patience monitoring system without any violation

of human privacy.
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Fig.1 Schematic diagram and principle of a transformer type
spring pressure sensor

(a) Schematic diagram
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Fig. 2 Side cross-sectional view of transformer type
pressure sensor
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Table 1 Various constants of a tested sensor

Radius Length | Number | Diameter
[mm] [mm] of Tunes of
[turn] Conductor
[mm]
Spring 14 68 12 23
Sensor 88 28 300 04
coil
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Fig. 3 Primary inductance vs. pressure characteristics
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Fig. 4 Secondly voltage vs. pressure characteristics
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Fig. 5 Schematic diagram of pressure distribution visualizing
system
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(b)3D (c) Picture of measurement
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Fig. 6 Pressure distributions when sitting a human on the
tested chair
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Fig. 7 Static pressure distributions when sitting four different
men on the tested chair
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Fig. 8 An example of the output signal of transformer type
spring pressure sensor
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Fig. 9 Quasi-dynamic pressure distributions from standing to
sitting behavior on the tested chair
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Fig. 10 Database of dynamic pressure distributions
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Fig. 11 Result of image cognitions
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