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Estimation of Bathing Activities from Use of Bath Items Using HMM.
Ryo Onishi"' and Shigeyuki Hirai

Abstract — We have a research project of a bathroom as an ubiquitous computing environment.
In order to measure bathing activities, we have studied availability of RFID equipped into bath items in a
bathroom with water. From some experiments, we confirmed to be able to detect primitive actions of bathing
person by picking up or putting bath items and their positions. However, meta-level bathing activities, for
instance washing body or hair, are more useful than primitive actions for various applications. This paper
describes three trial estimations of meta-level bathing activities from primitive activities using Hidden Markov
Model (HMM). This paper also describes data of bathing activities for HMM, and a simulation using actual bath

items equipped RFIDs.
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Fig.1  An Bathroom



K1 WET—F 1 OITH)
Table 1 Bathing Activities of Questionnaire Datal
wE |
T
HaTED
ZEUD
Exr77T5
(L)
bV B
Z Dt
WHEC oD

T|IQ™m g QW >

F2 PWET—F 1 OBWEDG
Table 2 Bath Items of Questionnaire Datal
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Table 3 Example Bathing Activities And Using Bath Items
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Bathing Activities of Questionnaire Data2
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Fig.2  HMM Model of Method 1
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Table 6 Estimation Rate Using Method 1
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Table 7 Estimation Rate of Item HMM(Questionnaire Data 1)
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Fig.3  Stream of Method 2
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Table 9 Estimation Rate Using Method 2
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Table 10 Estimation Rate Using Method 3
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Table 12 Estimation Rate Using Unknown Data2
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WHE 1 | 57.94%(17.50%) | 74.68%(10.77%)
WHE2 | 63.55%(11.21%) | 80.98%(13.12%)
A3 | 59.81%(16.57%) | 71.21%(11.26%)
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