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Abstract

This paper deals with automatic steering and
velocity control of outdoor mobile robots, An
adaptive control w.\)}:sielm is used rIo
generate appropriate vehicle steeri e
and velocity command. Two fuzz’ylg ‘}zglc
identification systems are used for geometric
behavior identification (goal point selector) and .

c model identification. The
termination of the dynamic order, the number
of rules and the constant e is optimized to

improve the nce. r presents
the application of :i: method to the
Romeo 3R outdoor mobile robot.

1. Introduction

Steering and velocity control are basic problems in
outdoor mobile robot autonomous navigation. In this
paper the automatic control of conventional wheeled
vehicles is considered.

Path-tracking methods are based on stéering control
strategies using the errors between the estimated current
vehicle - posture (position and orientation) and the
variables associated to the path to track.

Ouldoorenvirmmentsaretypianycbauacdzedby
terrain - irregularities, different terrain types, terrain
slopes, deformation of wheels, non-neglectable effects of
acrodynamic resistance, and others.’ Furthermore, these
effects depends to a large extent on the structure of the
mobile robot.

Then, the computation of the full differential equation
dynamical model of an outdoor wheeled robotic vehicle is
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" a very complex task. It should also be noted that outdoor

vehicles typically involve noa-holonomic motion
constraints. -

Controllers based on very simple kinematic or
dynamical models of the wheeled mobile robots have been
proposed assuming particular navigation conditions.
Thus, for example, the Generalized Predictive Path
Tracking method (Ollero and Amidi, 1991) has been
applied obtaining good results whea the vehicle is close to
the path. However, due to lincarization conditions
imposed by the Generalized Predictive Control method,
measuring errors and perturbations, the tracking
deteriorates when the vehicle separates from the path.

On the other hand, “fuzzy logic has demonstrated
interest for direct control of mobile robots (Driankov,
1993). The main problem is the difficulty to design and
tune the fuzzy controller, which is normally done by trial
and error. Furthermore, fuzzy logic is also interesting for
the supervision of the path. tracking cpntrol ‘loops
designed by means of simplified models (Ollero and
Garcia-Cerezo, 1994). o &

Neural Networks has been also proposed for automatic
navigation system of mobile robots by many rescarchers.
In Biewald (1996) a ncural network controller is.
designed assuming that only counstraint global world
knowledge is available.

The above mentioned works are concerned with
steering control. The controller gencrates the stecring for
the robot tracking of the desired path. Thus, the lateral
dynamic of the vehicle is considered. The problem is
typically solved by assuming constant velocity.

Another aspect of autonomous navigation is the
velocity control. The objective is to maintain desired
velocity references. In this case the dynamics in the
direction of the vehicle is considered. Obviously, this






