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Study on Sensing Technology for Resident’ s Behavior Awareness in Home
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Thanks to the astonishing progress of the ubiquitous computing technology,
Resident’ s Behavior Awareness (RBA) with sensors in home attracts the
attention. To realize the wide spread use of RBA, it needs to fulfill the

following requirements: (i) Adoption of diffusive devices and (ii) Accurate

recognition of the context. However, there are few applications realized,

since they cannot fulfill the requirements. Thus, the objective of this
study is to develop sensing technologies to realize RBA, and to expand
applicability of them.

In order to develop a-monitoring system for sensing resident’ s behavior,
we have to implement two functions in the system. One is the indoor
positioning and the other is the activity recognition.

The indoor positioning system includes the floorplan creation tool as well
as the system itself. The indoor positioning system enables the resident’ s
behavior awareness application to recognize the surrounding environment
of the user. First problem is that there is no floorplan creation tool that
adopts diffusive sensors and achieve accurate floorplan creation. In this
study, we utilize the prevailed device: smartphone, and develop easy-to-use
measurement method: the user completes a lap along the walls of all rooms,
and the tool estimates the accurate shape and size of the room. To realize
" the accurate measurement, we attach the ultrasonic distance measurement
sensor to the phone and develop the technique to handle the noise effect

from the object attached to wall. The evaluation result showed that the




subject created the accurate floorplan. Through the experiment, we
confirmed that we realized the accurate floorplan creation tool with
diffusive devices that is essential to RBA.

Next problem is that there is no indoor positioning system that adopts
diffusive sensors and achieve accurate positioning of the user. In this
thesis, we work on the development of the vibration type estimation
technique toward indoor positioning system. The proposed system estimates
the position of the user by distinguishing the vibrations that occur when
the user interacts furniture. To design the diffusive and low-cost system,
we utilize an easy—to—be—concealed and low—cost piezo sensor attached on
the floor in home. To improve the recognition accuracy, we utilize Mel
Frequency Cepstrum Coefficient (MFCC) feature to estimate the vibration
type. Through the evaluation, the system estimated the vibration type with
F-measure: 93.9%. Through the experiment, we confirmed that we realized
the fundamental indoor positioning technique with diffusive de— vices that
is essential to RBA.

The activity recognition system in home enables the resident’ s behavior
aware— ness applications to recognize the activity state of the user.
However, there is no system that is privacy—aware and utilizes diffusive
sensors and performs accurate activity recognition. In this study, we
develop an activity recognition system to track resident’ s behavior in
home. The system is making efficient use of PIR door sensors installed in
home. To design the diffusive and low—cost system, we adopt the device—free
and low—cost energy-harvesting PIR sensor. To improve the recognition
performance, we utilize machine learning and supplemental technique for
Passive Infra—Red (PIR) sensor’ s dead zone. The evaluation result showed
that the system estimated the user’ s activity with F-measure: 68. 6%.
Through the experiment, we confirmed that we realized the accurate activity

recognition system with diffusive devices that is essential to RBA.
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