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Abstract of Thesis .

In order to achieve a smart enviromment for improving the quality of life of its inhabitant and providing
useful assistance or services, supporting and enhancing interaction between an imhabitant and home is an
important research task. The way an inhabitant comsciously requests services, e g, turning on TV at home,
is called conscious interaction. In the past decades, using remoie controllers and physical buttons on
appliances to control them are the two typical conscious interaction approaches, which make the inhabitant
feel burdensome in that interacting with a wide variety of increasing amounts of appliances. Furthermore,
to reduce the burdem of inhabitant-home interaction, a large amount of work has been carried out towards
realizing the vision that appliances in the smart environment will automatically provide preactive services
by estimating an inhabitant’s context information using semsors, called wmcomsciows interaction.

As such, enhancing conscious interaction and achieving unconscious interaction are important tasks towards
smart environzents. This work tackles these important twe tasks using commodity sensors. One important aspect
of conscious interaction with a wide variety of ubiquitously existing appliances in the home is how to select
a pariicular appliance for interaction. Thus we propose and develop an accurate and intuitive appliance
selection method based on a camera-based appliance selection and context recognition for enhancing conscious
interaction. The basic task of unconscicus interaction is context recognition. In this thesis, we focus on
estimating two of the most imporfant context information, human activity and indoor position of using appliance,
to achieve supporting uncomscious interaction im a smart enviromment.

This thesis consists of {ive chapters. In Chapter 1, we explain the background, motivation, and content of
this research. After that, we describe the outline of the thesis. '

In Chapter 2, we propose a method for consciously selecting real-world appliances in a smart home using a
smart glass, which facilitates controlling of network—conmecied appliances in a smart home to enhance the
conscious interaction. Our proposed method is an image-based appliance seleciion and enables smart glass users
to easily select a particular appliance by jusi leoking. We achieve high precision appliance selection using
user contextual information such as position and activity, inferred from various sensors. '

In Chapter 3, we assume that a user wears accelerometers on several paris of the body. We propese a new
acceleration-based activity recognition method to obtain the daily activity context information for
unconscious interaction with a small amount of training data by sharing training data among different activity
classes. In our proposed method, we compute the dissimilariiy between sensor data of two different activities
obtained from the same body part, and train a joint model of the body part for the similar activities, which
permits us to train the model using a sufficient amount of training data. We evaluate and assess the
effectiveness of our proposed method by using real sensor data obtained from 20 participants.

In Chapter 4, we propose an infrastruciure-mediated sensing approach to estimating pesitional information
of home appliances for supporting unconscious interaction in the smart environment by sensing electrical wiring
installed in the building with a sensor attached to each power line. By making use of the voltage drop caused
by the wire, we can estimate the distance between the sensor and elecirical appliance pluééed to an outlet
of the electrical circuit and determine which outlet an appliances is plugged into {rom the estimated distance
between the sensor and appliance. We evaluate the positional estimation performance of our approach by using
real-environments data and make a discussion about the effects from the environment factors.

Finally, we conclude and discuss the future work of our research in Chapter 5.
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