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A Method for Guiding a Mobile Robot Using Discretely Placed Landmarks

—Analysis of landmark tracking performance—

by Kiyoshi Koworiva, Susumu Taicmr, Kazuo Tawrz,

Takefusa Ouno & Minoru Asze

In this paper a method for guiding a robot using landmarks placed discretely
on the main points of a course is presented. This robot can be used to guide a
blind person on the streets, in place of guide dogs.

Under today’s technical level it is necessary to use artificial landmarks for
guiding a mobile robot on a street where the environment changes so rapidly.
The fewer in number and the simpler in shape are the landmarks, the better is the
guidance system from the financial point of view and from the requirement
to minimize the environment change. Thus short straight lines were adopted
with a constant width placed at crossings, other important places, etc. To realize
this method the most important requirements are as follows:

(1) to increase the reproducibility of the robot’s track which connects adjacent
landmarks.

(2) to develop its steering control algorithm to follow each landmark precisely
enough to cancel orientational error.

To solve the requirement (1), the prototype robot MELDOG MARK II was
designed, which has three wheels, the front one being driven and steered. For
the requivement (2) the lateral course errors of the robot measured at both
its front and rear were used to calculate its steering angle to follow landmarks.
To decide the optimal parameters in the algorithm their effect on the perfor-
mance was checked from the equation of motion and the simulation based on

the simplified model.
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Based on the simulation, MELDOG MARK II was built and an experiment

of its landmark tracking was carried out.

As a result the feasibility of this

guidance method was demonstrated and the basic data about landmark tracking

control was obtained which is important for the design of landmarks.

Key Words: Intelligent robot, Mobile robot, Guide dog robot, Visual prosthesis, Sensory
substitution, Guidance, Landmark, Map, Man machine system.
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