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Development of Campus Guide Robot in Indoor and Outdoor Environments
— Self-L ocalization and Autonomous Navigation using a Laser Range Finder —

o Atsushi ISHIOKA, Akihisa OHYA, Shin’ichi YUTA
(University of Tsukuba)

Abstract—The purpose of this study is to establish a navigation methodology of a mobile robot in indoor and outdoor
environment. As a concrete task, we are trying to develop a robot which can guide guests in the university campus. The
robot has to navigate autonomously from a bus stop (outdoor) to the laboratory (indoor) in order to guide people. In this
paper, a method for self-localization and autonomous navigation are described. The self-localization is done based on
the scan-matching of the data obtained by a laser range finder and odometry information. The autonomous navigation is
realized using the teaching and playback strategy. Some experimental results are also shown.

Key Words: Campus Guide Robot, Mobile Robot Localization, Indoor / Outdoor Navigation
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Fig.2 Pictures of environment

000000000000000000000000
000000000000000 (xy8) (000000
00000000000)000000000000
000000000000000000000000
000000000000000000000000
00000 @O0000000000)0000000
0ooooooo

22 LRF

LRFOOSICKO OO LMS2009 0 00000000
gbobooobooboooooboobooooooobooo
oooooobooooooobooboooooaon
ooooobooooooooooboooobooooaon
OoOO00O0O0O0ooOOoooos00oonoon 32zmoo
oooo0O looooooooooogo

3. bDObooogooo

gbobooooboooboobobooboooogoon
gboooooooooooooboooaooo

| Rs-232c | NotePC RS-232C
3

Scan Command Odometry Locomotion
data data Command
. [ . A— _I

Laser Range Finder | Motor Contorol |
(SICK LMS200) | Board |
| |

| Encoder PWM |

| Pulse Signal |

| I

| I

Wheels
Robot Motors

Fig.3 Hardware system
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Fig.4 A map used for navigation
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Fig.5 Relation between tracks and current robot position
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Fig.6 Algorithm for retroactive position correction

trajectory got in localization of another data

A . P . .
r a trajectory got in instraction running

Fig.7 Localization in indoor environment
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Fig.8 Localization in outdoor environment
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Fig.9 Trajectory in teaching and in playback
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