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ActiveCube: A Bi-directional Interface for Real-time Constructing and
Interacting with a 3D Environment

YuicHt ITOH,t YOSHIFUMI KITAMURA,* MICHIHIRO KAWATt
and Fumio KISHINOf

We propose the ActiveCube system, which allows a user to construct and interact with a
3D environment by using cubes with a bi-directional user interface. A computer recognizes
the 3D structure of connected cubes in real time by utilizing the real-time communication
network among cubes. Also, ActiveCube is equipped with both input and output devices,
at where the user expects to be, and this makes the interface intuitive and helps to clalify
the causal relationship between the input of the user’s operational intention and the out-
put of simulated results. Consistency is always maintained between the real object and its
corresponding representation in the computer in terms of object shape and functionalities.
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Fig.1 ActiveCube system configuration.
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Input hook for connected face recognition ‘
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Fig.2 ActiveCube.
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Fig.3 Example of connection-status tree.
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Fig.5 Relation between each faces and direction of head.
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Fig.6 Recognition of direction of new connection.
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Fig.8 Examples of ActiveCube with input/output
devices.
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Table 1 Examples of causal relationships between input and output devices.
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output devices

measured physical values light buzzar motor vibrator
ultrasonic distance brightness loudness rotational speed frequency
gyroscopic 3D orientation color tone/pitch | rotational speed/direction | frequency
input sensors tactile touch direction color sound mode direction frequency
sound loudness brightness loudness rotational speed frequency
infrared on/off on/off on/off on/off on/off
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