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Prediction of Bed-Leaving Behavior with Measurement of Caster Loads Using Piezoelectric Elements

OFFTEER, THASVE, HBEFfA, Sk (BKHRSIK)
Hirokazu MADOKORO, Nobuhiro SHIMOI, Kazuhito SATO, and Li XU, Akita Prefectural University

Abstract: This paper presents a caster-stand sensor using piezoelectric films to measure weight changes of a subject on a
bed to be loaded through bed legs. The features of our sensor are that it obviates a power supply for operations and that it
can be installed on existing beds. Moreover we developed a bed-leaving detection method using Elman-type Counter
Propagation Networks (ECPNs), a novel machine-learning-based method used for time-series signals. We inserted a
feedback loop as the second Grossberg layer for learning time-series features. We evaluated our sensor system by
examining 10 people in an environment representing a clinical site. The mean recognition accuracy for seven behavior
patterns is 71.1%. Furthermore, the recognition accuracy for three behavior patterns of sleeping, sitting, and leaving the
bed is 83.6%. Falsely recognized patterns remained inside of respective categories of sleeping and sitting. We infer that
this system is applicable to an actual environment as a novel sensor system requiring no restraint of patients.
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Fig. 1 Caster Load Sensor
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Fig. 2 Sensor assignment and bed used for this study
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Fig. 3 Category maps

Table 1 Recognition accuracy [%]
FU RI LE LO LA TE LB Ave.
42.0 | 20.0 | 12.0 | 54.0 | 76.0 | 98.0 | 96.0 | 56.9
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Table 2 Confusion matrix

FU | RI | LE | LO | LA | TE | LB
FU | 21 2 1 4 0 1 21
RI 5 10 2 3 9 9 12
LE 4 2 6 4 13 9 12
LO 2 0 2 27 9 10 0
LA 0 1 1 5 38 5 0
TE 0 1 0 0 0 49 0
LB 0 0 1 0 1 0 48
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