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Sensor Layout of Bed Monitoring System Using Piezoelectric Sensor
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Abstract: In Japan, The progress of aging of society causes a labor shortage in medical and nursing care fields, and
accidents such as falling from beds are increasing in hospitals or nursing homes. The existing sensors and bed monitoring
systems have several problems such as cost, privacy or physical restraint. Therefore, we have been studying a monitoring
system in consideration of cost, convenience and QOL. In this paper, we evaluated a relationship between sensor
positions and accuracy of posture determination of our monitoring system. It is confirmed that higher detection rates are
obtained by placing the sensors on positions where stronger pressure is applied by a body. Especially, the best sensor
layout enables the monitoring system to accurately detect longitudinal and terminal sitting positions, which are important
posture for prediction of bed-leaving.
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Fig. 4 Bed-leaving behavior pattern
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Table 1 Information of subjects

Subject A B C D E
Height [cm] 178 160 165 175 169
Weight [kg] 85 52 59 87 51

Age 22 23 21 21 22

Gender M M M M M

445 L 575
; 513
292 5. 239
1150
) ﬂ,+ 6 sensor
CH5 é 4¥/
= : CH1
%] ‘EI y il : CH3
’ ———————— B IEITETEE SER TR ok = R R
9‘ CH12 : CH11 CH10 CH!
[ B CH4
CH8 [ P (|
CH6 ' CH2
| T

' [mm]
Fig. 7 Sensor layout
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Table 2 Recognition accuracies [%]

CH Recumbent | Longitudinal | Lateral | Terminal l;ﬁzt Ave.
bed

1,2,5,6,9 61.7 30.0 88.3 55.0 16.7 50.3
1,2,5,6,10 67.8 20.0 90.0 60.0 11.7 49.9
1,2,5,6,11 58.9 95.0 98.3 76.7 45.0 74.8
1,2,5,6,12 60.6 98.3 95.0 66.7 46.7 73.4
1,2,7,8,9 46.7 18.3 91.7 88.3 51.7 59.3
1,2,7,8,10 47.2 233 90.0 95.0 417 59.4
1,2,7,8,11 433 96.7 93.3 96.7 7.7 80.3
1,2,7,8,12 417 98.3 91.7 96.7 85.0 82.7
3,4,5,6,9 94.4 10.0 96.7 70.0 25.0 59.2
3,4,5,6,10 93.9 13.3 93.3 .7 8.3 56.1
3,4,56,11 93.9 100.0 96.7 80.0 1.7 74.4
3,4,5,6,12 96.7 96.7 98.3 81.7 5.0 75.7
3,4,7,8,9 91.1 20.0 93.3 100.0 63.3 73.6
3,4,7,8,10 85.6 20.0 95.0 98.3 433 68.4
34,7811 90.6 100.0 91.7 100.0 55.0 87.4
3,4,7,8,12 83.3 100.0 88.3 96.7 53.3 84.3
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