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Abstract

lnﬂxispaperancwleamingnwd)odtotmckapamispmsented.'!‘hismhoduscsakadialBasis
Functionmn'alnetworkmpafomtheinversekinemaﬁcmoddidenﬁﬁuﬁmofﬂnvchicle.m
pmposedunlhodisomnpandvﬁthodnm:mbasedonaMuIduyuPuprneunlnetworkand
another based on the Pure Pursuit geometric method. The Radial Basis Function neural network controller
has been validated on the autonomous vehicle ROMEO 4R at the University of Seville.

Keywords
Robotics, Control, Artificial Neural Networks.

1. Introduction.

The general purpose of a mobile robot or autonomous vehicle robot path tracker is to generate the steering
oouumndstouackagivenpaﬂmM&wﬁngmedslherealmesdnuﬁonofthcmbilembo(posiﬁon
and orientation. This estimation can be performed using several sources of data from internal sensors
(inclinometers, gyroscopes, compass), absolute position sensors (GPS) and environment sensors to track
in real-time environment features such as lines, walls or objects. If the path has been previously recorded
oreonq)\nedusiugapathplanningptomsensingisrequiredinnalﬁmetodetetminemeposilionand
orientation of the vehicle with respect to the path to be tracked.

Outdoor environments are characterized by terrain irregularities, different temain types, terrain slopes,
deformation of wheels, non-neglectable effects of acrodynamic resistance, and others. Furthermore, these
cﬁectsdependwalugeextcntonmemwneofthembilembo([3].Ductotheabove.u\e
computation of the full differential equation dynamical model of an outdoor wheeled robotic vehicle is a
very complex task.

Most path tracking methods are based on the estimated error between the current vehicle position and the
path to follow. From the point of view of the control law the tracking involves the generation of a steering
control command taking into account the kinematic and dynamic relations defined by the lateral error
from the vehicle to the goal point, the error in heading, the vehicle curvature and the vehicle velocity [1].
Several control methods have been implemented, the General Predictive Control (2], the Fuzzy Controller
with Goal Point Selector [3], and Visual Path-Tracking using Hierarchical Fuzzy System (1] are some
examples.

Neural networks have been proposed for autonomous navigation of mobile robots by many researchers,
due to their self-learning properties and the ability to solve nonlinear control problems [4].

In this paper a new leaming method to track a path is presented. This method uses a Radial Basis
Function (RBF) ncural network to perform the inverse kinematic model identification of the vehicle. It
has been validated on the autonomous vehicle ROMEO 4R at the University of Seville (see Figure 1).
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Figure 1. The autonomous vehicle Romeo 4R.

2. The path tracking problem.

A recorded path consists of a sequence of poses (x, y coordinates and orientation) along with the
cwvuuteofcachpose[I].Thepaﬂluacldngconsistsofthegmnﬁonofstwringcommandstomkmc
recorded path. The path tracking control loop is shown in Figure 2.

— Estimation Path Tracking Controller

A

Vehicle

Figure 2. Path tracking control system.

In order to generate a steering command, the current position, where mobile robot is placed, and the goal
point, placed at a given distance called "lookahead", are needed. If the goal point is defined in the mobile
robot local coordinate frame, the following non-linear function can be used to compute the steering
command:

y=fld.a) M

whaeyismesteeﬁngcormmnd.disdndimbetmndwcumtposiﬁonandthegoalpoinland a
is the angle of the line that contains both points, see Figure 3.

Figure 3. Definition of current position and goal point.
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