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Remote Controller Framework
for Information Appliances with 3D Virtual Space

Konta Kivokawa, ! SHINYA YamamoTo, 214
NAOKI SHIBATA, 3 KEgrcur Yasumorof!:4
and MINORU ITOT!

In this paper, we propose a framework named “UbiREMOTE” for controlling
information appliances connected to a home network with a unified and intu-
itive user interface from a remote place. UbiREMOTE provides users with a

way to control appliances in a home through a virtual space drawn on a mobile
terminal screen which reflects the latest conditions of the real appliances and the
rooms in the home. In addition, UbiREMOTE provides users with an intuitive
and familiar way of controlling appliances by using a control window imitating
the real remote controller for each appliance. To realize UbiREMOTE, we pro-
pose a lightweight 3D rendering mechanism that improves the drawing speed
of 3D virtual space on mobile terminals and a mechanism that automatically
reflects condition changes of the real space in the virtual space. We imple-
mented a UbiREMOTE prototype on a tablet PC and conducted evaluation
experiments. As a result, compared with the method that draws all objects,
the rendering speed was improved about 100 times in the proposed method.
Moreover, the usability of UbiREMOTE terminal outperformed the text-based
terminal in finding the target appliance, recognizing its relative position in the
space, and operating it.
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Fig.1 Internal architecture of UbiREMOTE.
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Fig.2 Operation on UbiREMOTE (Turning on a light).
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Fig.3 Structure of UbiREMOTE framework.
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Fig.4 Operation for turning on/off lamp.
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Fig.5 Communication architecture.
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Fig.6 Server-client based 3D graphics processing.
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Fig.7 Cubic virtual space.
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Fig.8 Updating pseudo virtual space according to viewpoint movement.
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Fig.9 Message sequence between server and client.
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