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ABSTRACT

This paper presents a navigation method which enables a mobile robot to perform autonomous lo-
comotion. And the feasibility of this method was demonstrated using experimental hardware, a pro-
totype robot with ultrasonic sensors. '

This method uses simple shaped objects, such as poles and flat surfaces of walls selected from the
environment, as landmarks and a map indicating the relations of these landmarks. The robot moves
from a given point to another along a designed path using its own sensors. At each point it meas-
ures the position of natural objects selected as landmarks and corrects its path.

The basic problems encountered in realizing this method are discussed. They are path design which
connects two points in the environment, control of a mobile robot to move along its path, measure-
ment of objects’ positions using an ultrasonic sensor and correction of error from its designed path.

A basic technique necessary to navigate a mobile robot is the ability to control it so that it follows
a designed path accurately. Because of the lack of absolute position information, a mobile robot
needs to get accurate position'data from its surroundings. This method uses natural objects to gain
such information. And it has the merits that it can reduce the equipment investment to the envi-
ronment to supply position data and that it can simplify the object detection problem by giving in-
formation about objects.

Key words : autonomous locomotion, navigation, mobile robot, landmark, ultrasonic sensor
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Table1l Specification of a prototype mobile robot

Size : length 0.94m

width 0.555m

height 0.625m

wheel hase 0. 60m

distance between rear wheels 0.337m
Weight : 69.2kg
Drive : - front wheel drive and steer

- computer control

drive motor 100 W

steering motor 30W

Power : nickel-cadmium battery 12 V¥ 35 AH
Computer : LSI-11 32kW memory

4 ch-digital I/O

16ch-ADC, 4ch-DAC Fig.5 A prototype mobile robot
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Fig.9 A prototype ultrasonic sensor
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