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Preface

The objective of the book is to provide the reader with a comprehensive coverage of
two important research problems in mobile robots, namely global path planning and
cooperative multi-robots applications with a focus on multi-robot task allocation
(MRTA) problem. As such, this book is organized in two major parts: Global Path
Planning, and Multi-Robot Task Allocation. The objective of the first part of the
book is to respond to a research question that we have been investigating along the
two-year period of the iroboapp project: considering the vast array of Al techniques
used to solve the robot path planning problem ranging from evolutionary compu-
tation techniques (e.g. GA, ACO) to meta-heuristic methods (e.g. A*), which
technique is the best? In this part, we first revisit the foundations and present a
background of the global path planning problem, and the underlying intelligent
techniques used to solve it. Then, we present our new intelligent algorithms to solve
these problems, based on common artificial intelligence approaches, and we ana-
lyze their complexities. Different simulation models using C++, MATLAB and
others have been devised. An extensive comparative performance evaluation study
between the path planning algorithms is presented. In addition, we validate our
results through real-world implementation of these algorithms on real robots using
the Robot Operation System (ROS). The second part of the book deals with
cooperative mobile robots. We focus on the multi-robot task allocation (MRTA)
problem and we present a comprehensive overview on this problem. Then, we
present a distributed market-based mechanism for solving the multiple depot,
multiple travel salesman problem which is a typical problem for several robotics
applications. A major contribution of this book is that it bridges the gap between
theory and practice as it shows how to integrate the global path planning algorithms
in the ROS environment and it proves their efficiency in real scenarios. We believe
that this handbook will provide the readers with a comprehensive reference on the
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global path planning and MRTA problems starting from foundations and modeling,
going through simulations and real-world deployments. Links to videos and

demonstrations will be included in the book.
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