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The Bed Monitoring System using Pillow Sensor and Piezoelectric Weight Sensors
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Abstract: In the near future as a serious aging society, we will have more medical and nursing care problems for old
people. As one means such a problems solves, we would like to propose a novel system using high quality combination
sensors to bed monitoring technology. As an important example of such support, a QOL (Quality of life) monitoring
system for aged people and patient are proposed for helper request. We originally developed plate shaped sensors and

pillow sensor using piezoelectric elements and 3- dimension accelerometer.

Existing sensors such as clip sensors or mat

sensors require restraint of patients. Moreover, these sensors present privacy problems. The features of our sensors are that

they require no power supply or patient restraint.
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(a) Measuring instrument

(b) Zigbee radio (c) Monitaring software

(d) 3D accelerator sensor and case with Pillow

Fig.1 Block diagram of experimental system

575

2016 9 4 ~6

(a) PET piezoelectric load sensor

Piezoelectric films
PET

(b) Piezoelectric element

Fig.2 Piezoelectric load sensor

Partition

Assignment of sensors

00
Handral (&1  Handrail

Bed

Sensor board

Signal cable (6 channels)

(a) Install place of bed monitoring sensor

(b) Install place of bed monitoring sensor

Fig.3 Block diagram of our proposed system and assignment of
pat sensors on the bed.

Table 1 Thresholds in Pillow sensor [m/s?]

Channel X axis Y axis Z axis
Fuzzy Value 0.02 0.02 0.02
Final Value 0.025 0.025 0.025
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Fig.4 Basis of the measurement posture
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Table 2 Setting values of parameters on SOM and CPN

I 7P Q] s ] a]B 0
Method | i | unit] | unit] | [unit] | [unit [epoch]
soM| 6 | - |20 | = | 16 | 05 | — | 1000000
cN| 6 | 7 | 20| 20| 16 | 05 | 08 | 100000

Table 3 Recognition accuracies of respective subjects and
positions (%)

Subject | Upper |[Right | Left tig?riil Lateral | Terminal | Leaved | Average
A 100 | 833 | 66.7 833 | 167 100 | 100 | 786
B 83.3 100 | 100 100 0 100 | 100 | 833
C 0 333 100 100 | 100 | 833 100 | 73.8

Average | 61.1 722 | 889 944 | 38.9 | 944 | 100 | 78.6
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Fig.5 Time-series change of ACC sensor output and
frequency distribution

Table 4 Relationship each body position and
acceleration respective positions on the bed [%)

) In bed Getting out _ Left the
Subject ] Longitu Terminal bed
Upper | Right | Left dinal Lateral €
A 94.4 83.9 100 100
B 88.9 88.9 100 100
C 100 94.4 100 100
Average 94 .4 88.9 94.4 100
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