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Research on Behavior Sensing in Houses Using Various Sensors

OTatsuki SHIMADA™ Akinori TANI*2
Yuichiro YAMABE*3

Keywords : Behavior in a house, Sensing, OSHW, Various sensors

Recently, in Japan, the number of solitary deaths has been increasing due to the declining birthrate and aging
population. For this reason, demands for watching systems for elderly people for families living apart are increasing.
In this research, two sensing systems using Open Source Hardware (OSHW) and various sensors are developed and
sensing experiments in actual residences are performed. Furthermore, obtained measurement results are compared
with actual human behaviors. The objective of this study is to clarify the detecting ability of human behaviors using
measurement results by various sensors.

In this study, data on sensors such as temperature, humidity, illuminance, acceleration of doors, and motion
detector are measured in two residences with different conditions such as layouts of rooms and effects of sunshine.
System-1 is consisted with a temperature sensor, a humidity sensor and an illuminance sensor and installed in each
room. System-2 is consisted with an acceleration sensor and a human sensor and installed in each door. Data on
temperature, humidity, and illuminance are recorded every minute, and those on acceleration and motion detector are
recorded every second. These data are stored in SD card.

In the first experiments performed in January, it is clarified that improvement of sensor installation methods is required.

In the second experiments performed in June, problems clarified in the first experiment are improved. The followings are

clarified by obtained results by two experiments.

1. Based on the measurement results using the temperature sensor and the humidity sensor, it is possible to judge the bath
time, the start and stop time of the air conditioner. However, it is difficult to detect daily behaviors from the measurement
results of these sensors in the case of not using the air conditioner or in the living room where the influence of the air
conditioner is small except for the bathroom.

2. From the measurement results using the illuminance sensor, it is possible to detect human behavior in case of no influence
of sunshine like after sunset. However, when there is sunshine like in day time, it is difficult to detect human behaviors
in a room affected by sunshine, and it is necessary to consider sunshine to decide the installation location of the
illuminance sensor.

3. It is possible to detect daily human behaviors such as approximate activity time, sleeping time, room usage time and so
on from the measurement results of the acceleration sensor and the motion detector. Furthermore, regarding living rooms
and doors with limited applications such as the entrance, it is possible to detect daily human behaviors by only these two
kinds of sensors.

From the mentioned above, it is clarified that human behaviors in the residence can be roughly detected by using the
system developed in this research. In the future, it is necessary to verify the detecting accuracy of human behaviors in the
residence using the measurement results of various sensors due to the change of the season and the weather.

*1  Graduate Student, Department of Architecture, Graduate School of Engineering, Kobe University,
*2  Professor, Department of Architecture, Graduate School of Engineering, Kobe University, Dr. Eng.
*3  Associate Professor, Department of Architecture, Graduate School of Engineering, Kobe University, Dr. Eng.
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