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Telepresence System for Mobile Robot Control
using a Belt Interface

JUNICHI SUGIYAMA,t DZMITRY TSETSERUKOUtt and JUN MIURA®*t

This paper focuses on construction of a novel telepresence system intended for mobile robot
control. The robotic system consists of mobile robot and wearable master robot. The elab-
orated algorithms allow the robot to precisely recognize the distance, direction, shape, and
speed of the obstacle by means of the laser range finders (LRF) installed on the mobile
robot. The newly designed tactile belt interface receives the detected information and maps
it through the vibrotactile patterns. We designed the patterns in such a way that they convey
the obstacle parameters in more intuitive and robust manner. The robot movement direction
and speed is governed by the attitude and tilt of the user’ s torso. We believe that the devel-
oped robotic system has a significant potential to facilitate navigation of mobile robot while

providing a high degree of immersion into remote space.
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Fig.1 System overview
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Table 1 Specification of the LRF
8000mm0 270°
about 0.36°

Measurable range

Angular resolution
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Fig.2 Detection of the shape around the closest point
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Fig.4 Detection of moving obstacles
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(a) 226th frame (b) 227th frame

(c) 228th frame

(d) 229th frame (e) 230th frame
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(f) 231st frame (g) 232nd frame

(h) 233rd frame

(i) 234th frame (j) 235th frame
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Fig.3 Example of tracking of moving obstacles
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Fig.5 Belt interface
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Fig.6 Operator-robot interaction
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Fig.7 Architecture of the telepresence robotic system
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