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Mobile robot navigation by illuminance field

control*
Ito Ryosuke

Abstract

This study focuses on the navigation problem of mobile robots. As a novel
approach to the problem, we propose an illuminance field control based naviga-
tion method. The proposed system is composed of a mobile robot, a projector,
a photoelectric sensor, and two controllers; one controller is embedded in the
projector and the other is embedded in the robot.

In the proposed method, a binary image is projected on to the field through a
projector, then the mobile robot detects the binary data of the projected image
by a photoelectric sensor and calculates a control input.

This study first considers the navigation problem of one robot, and formulates
the design problem of two controllers: image generation controller and robot
controller. Then, for a given simple robot controller, three optimal image gen-
eration controllers, which achieve robot navigation, are derived. In addition, an
experimental system is developed and the effectiveness of the proposed method
is verified by using the system. Finally, the navigation problem of multiple

mobile robots is considered as an extension of single robot case.
Keywords:

Mobile Robot, Remote navigation, illuminance field, Visible light communica-

tion, Projection Mapping

*Master’s Thesis, Department of Information Science, Graduate School of Information Science,
Nara Institute of Science and Technology, NAIST-IS-MT1551013, February 27, 2017.
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{ys(t):() (17)
THYH, B8Ry bOFERFLNERE p(t) 1%
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SIRAT B & EDFEERE py(t+60(1)) 1
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B Vsin(60(t)) "
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{ya) — yalt) — Lsin(0(t)) = —L (50)
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y(t+1) —ys(t+0(t))
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