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Easy-To-Deploy Living Activity Sensing System
and Data Collection and Analysis in General Households

Abstract: Emergence of smart appliances and high performance IoT devices is promoting studies on more
functional and intelligent home services using these devices. In Japan, we are facing the problem of aging
population and declining birthrate, hence it is urgent to develop technologies to improve resident’s QoL and
monitor the elderly through home services based on the activity recognition technology. However, an activity
recognition system in general requires many types/number of sensors and hence it is difficult to deploy and
operate it in general households. In this paper, we propose a system consisting of low-cost and easy-to-deploy
sensors that collects data of resident’s activities of daily living (ADL). The system was deployed in actual
homes of senior citizens and collected ADL data for two months. We also estimated the ADLs from the
collected data by Long short-term memory (LSTM), a deep learning model. As a result, ADLs could be
estimated at high recall rate and hence we found that the proposed system has high applicability to actual
services.

Keywords: daily activity recognition, IoT, machine learning, LSTM, simple installation sensing system
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Input shape : (100, 48)

Unit: 512
Activation : ReLU

Dropout ratio : 0.2

Dropout

Unit: 512
Activation : tanh

Activation : sigmoid
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x 3 ABGTEOSTER

Precision Recall F value
Negative 0.99 1.00 0.99
Positive 0.78 0.56 0.65
Negative_not_weighted 0.97 1.00 0.99
Positive_not_weighted 0.00 0.00 0.00
Negative_w; 1.00 0.83 0.91
Positive_w; 0.14 0.98 0.25
x4 BEATEI O D MG R
Precision Recall F value
Negative 0.99 0.94 0.96
Positive 0.34 0.77 0.47
Negative_not_weighted 0.96 1.00 0.98
Positive_not_weighted 0.00 0.00 0.00
Negative_w; 1.00 0.51 0.67
Positive_w; 0.08 0.97 0.14
x5 BHTEHODHRER
Precision Recall F value
Negative 1.00 0.74 0.85
Positive 0.15 0.96 0.26
Negative_not_weighted 0.96 1.00 0.98
Positive_not_weighted 0.00 0.00 0.00
Negative_w; 1.00 0.51 0.67
Positive_w; 0.08 0.97 0.14
® 6 SMHTEIO D HTHER
Precision Recall F value
Negative 0.99 0.91 0.95
Positive 0.47 0.85 0.60
Negative_not_weighted 0.92 1.00 0.96
Positive_not_weighted 0.00 0.00 0.00
Negative_w; 0.98 0.78 0.87
Positive_w; 0.26 0.86 0.40
® 7 EIRTTEIO oA E
Precision Recall F value
Negative 0.99 0.90 0.94
Positive 0.81 0.98 0.89
Negative_not_weighted 0.96 0.93 0.95
Positive_not_weighted 0.86 0.92 0.89
Negative_w; 0.97 0.91 0.94
Positive_w; 0.82 0.93 0.87
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