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J Mobile Robot Path Tracking and Visual
Target Tracking Using Fuzzy Logic

Annibal Ollero, Joaquin Ferruz, Omar Sanchez, and Guillermo Heredia

1 Introduction

Path tracking is one of the most significant functions of autonomous vehicles
and mobile robots. In general, tracking involves both sensing and control
components.

If the path has been previously recorded or computed using a path plan-
ner, sensing is required in real time to determine the position and orientation
of the vehicle with respect to the path to be tracked. It is also possible to track
in real-time environment features such as lines, walls, or objects. Furthermore,
the path to be tracked can be defined by another mobile object subject to
tracking. Thus, convoy and platoon related problems are included in some
tracking applications. In these cases, tracking involves real-time perception
of the environment by means of sensors, sensor fusion and feature recogni-
tion. The efficiency is greatly dependent on the particular sensors used. On
the other hand, it should be noted that in many practical situations, there
are limitations due to the availability or the cost of the sensors required to
provide an accurate and complete perception of the environment.

On the other hand, the path to be tracked can be defined by a human
teleoperating the vehicle using a remote control station. In this case, the
human operator perceives the vehicle and the environment from information
displayed at the station. This information is usually obtained by processing
the signals (video and position estimation data) received from the vehicle’s
communication system.

From a control point of view, tracking involves the generation of a steering
command (requested curvature) and, in some cases, also a velocity command,
to be sent to low level motion controllers. The steering command is related
to the lateral motion of the vehicle, while the velocity command is related
to its longitudinal motion. However, both types of vehicle motion are usually
coupled. In path tracking, the velocity is usually assumed to be constant
and the problem is the generation of the steering command. In this chapter,
velocity control will be also considered.

The application of fuzzy logic in autonomous path tracking is motivated
by the need for:

o Representation of inaccuracies in measurements;
o Unified framework for sensor fusion;







