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Prefacee

The Robot Operating System (ROS) is a globally used robotics middleware that

helps developersto program robotic applications
and is currently adopted by robotics

companies, research centers, and universities to program advanced robots.
Mastering

ROSfor Robotics Programming, Third Edition presents advanced concepts ofthe ROs

framework and is particularly suitable for users who are already familiar with the basic

conceptsof ROS. However, a brief introduction to the basic ROS conceptsis provided in

the first chapterin order to help new developersstart with the examples in the book.

You will be guided through the creation, the modeling and design, of new robots, as

well assimulatingand interfacing them with theROS framework. You will use advanced

simulationsoftwareto use ROS tools that allow robot navigation, manipulation,and

sensorelaboration. Finally, you will learn how to handle important conceptssuch as RODs

low-level controllers, nodelets, and plugins.

You can work with almost all ofthe examples ofthe book using onlya standardcomputer

withoutany special hardware requirements.However, additional hardware components

will be used in some chapters ofthe book to discuss how to use ROS with external

sensors, actuators, and I/O boards

The book is organizedasfollows: after an introduction to the basic concepts ofROS,

how to model and simulatea robotis discussed. Gazebo, CoppeliaSim, and the Webots

softwaresimulatorwill be used to control and interact with the modeled robot. These

simulatorswill be used to connect to robotswith the Movelt! and navigation ROS

packages.ROS plugins, controllers, and nodelets are then discussed. Finally, the book

discusses how to connect MATLAB and Simulink withROS



xvii
Preface

Whothisbook isfor

This book is meant to be used bypassionate robotics developers
or research

want to fullyexploit
the features of ROS.

Ihe
book

is also good for user

familiar with typical
robotics applications

or who want to start learning hoealrea

the world of ROS in an advanced
manner,learning

how to model, build, ar

robots. Basic knowledgeof GNU/Linux
and Cttprogramming

is
strongly

if you want to easilycomprehend
the contents of the book.

who
s whoa

strongly
recommende

What this book covers

Chapter 1, Introduction to ROS, gives you an understanding
of the core underlvin

concepts
ofROS.

ying

Chapter 2, Getting
Started with ROS Programming, explains how to work with ROS

packages.

Chapter 3, Working with ROS for
3D Modeling, discusses the design of two robots; oneis

sevenDegreesofFreedom (DOF) manipulator,
and the other is a differential drive rokt

Chapter4, Simulating Robots Using
ROS and Gazebo, discussesthe simulationof a seven

DOF arm, differential wheeled robots, and ROS controllers that help control robot joints

in Gazebo.

Chapter 5, Simulating Robots Using
ROS, CoppeliaSim

and Webots, introducesthe

CoppeliaSim and Webots simulators, showing how to simulate and control different typs

ofrobots.

Chapter6, Using the ROS Movelt!and NavigationStack On, covers
out-of-the-box

functionalities such as robot manipulationand autonomous navigation using ROS

Movelt!and the
navigation

stack

Chapter7,Exploring theAdvanced
Capabilitics of ROS-Movelt!,

discussesthe
capabitis

ofMovelt!, such as collision avoidance,perception using 3D sensors,grasping.Prc
and

placing
After that,we will seehow to interface robotic manipulator

hardware
wiu

Movelt!.



Preface xix

Chapter 8,ROSforAerial Robots, discusses how to simulateand control aerial robots with

ROS, considering the particular case ofquadcopters.

Chapter 9, Interfacing l/O Boards, Sensors, and Actuators to ROS, discusses interfacing

some hardware components, such assensorsand actuators, with ROS. Wewill lookatthe

interfacing of sensorsusing I/O boards, such as Arduino or Raspberry Pi, with ROS.

Chapter 10,Programming Vision Sensors Using Ros, OpenCV, and PCL,discusses how to

interface various vision sensorswith ROS and program them using libraries such asOpen
Source Computer Vision (OpenCV) and PointCloud Library (PCL).

Chapter 11,Building and Interfacing Differential DriveMobileRobot Hardware in

ROS, helps you to build autonomous mobile robothardware with differential drive

configuration and interface it with ROS. This chapter aims to giveyou an understanding
of building a custom mobile robot and interfacing it with ROS.

Chapter 12,Working with pluginlib, Nodelets, and Gazebo Plugins, shows some of the

advanced conceptsin ROS, such asROS pluginlib, nodelets, and Gazebo plugins.

Wewill discuss the functionalities and application ofeach conceptand will practice one

example to demonstrate their workings.

Chapter 13, Writing Ros Controllers and Visualization Plugins, showshow to write and

run a basic ROS controller. We will also seehow to create a plugin forRViz.

Chapter 14,UsingROS in MATLAB and Simulink,discusses how to connect MATLAB and

Simulink with ROS.

Chapter 15, ROSforIndustrial Robots, helps you understand and install ROS-Industrial

packages in ROS. Wewill seehow to developa Movelt! IKFastpluginfor an industrial

robot.

Chapter 16,Troubleshooting and Best Practices in ROS, discusses how to setup aROS

development environment in Eclipse IDE, best practices in ROS, and troubleshooting tips

in ROS.

29gsmi1olos ortbsolnwod
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