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CyARM: Environment Recognition Device Using a Non-visual Modality

JUNICcHI AKITA,t KIYOHIDE ITO, TETSUNO ONOtt
and MAKOTO OKAMOTO'

This paper describes a new concept of user interface as extending our senses, and one im-
plementation of this concept. We receive various signals from outside environment through
our sense devices, such as vision, tactile, and so on. It is natual to use a device to assist such
senses for extending our senses for environment recognition, and this implies a possibility for
assistant devices for diabled persons. In this paper, we focus on the function of our arm’s
action for environment recognition by grouping objects, and describe the concept of the envi-
ronment recognition device named CyARM, as well as its implementation and its evaluations.
The CyARM has ultrasonic distance sensor and a wire connected to the user’s body, which
is controlled by motor according to the measured distance. The user can extend the wire
by stretching the arm when no object can be found at the aiming direction. If some objects
are found at the aiming direction, the wire are retracted and fixed at the certain position in
order to keep the user’s arm flexed; the user will feel like touching something. The result of
evaluation experiments shows the effectiveness of CyARM for environment recognition, and
we also describe its improvements.
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Fig.1 Metaphor of arm’s motion.
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Fig.2 Concept sketch of CyARM.
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Fig.3 Architecture of CyARM.
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04 CyARMOOOOOOODOO
Fig.4 Evaluation prototype of CyARM.
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05 ODO0000D00O0000

Fig.5 Experiment for recognizing the existence of object.
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Table 1 Result of experiment for recognizing the existence
of object (with standard deviations in parenthe-

ses).
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0 6 TriSensor
Fig.6 TriSensor.
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07 DOO0ODOOOO
Fig. 7 Experiment for recognizing the gap of the wall.
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Fig.8 Variation of wall placements used in the
experiment for recognizing the gap of the wall.
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Table 2 Time for task of walking along the gap of the wall.
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Fig.9 Idea sketch for next generation CyARM.
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