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Preface

In the world of computer science, software and hardware are deeply inter-
related. A computer system is a combination of the functions of several elec-
tronic devices that act collaboratively with the help of software systems.
Nowadays, the computer system is not limited to a desktop PC, laptop, palm-
top, or a workstation server. The definition of a computer has been changed
by the smart phone revolution. Starting from a basic video-gaming device
to a more sophisticated unmanned aerial vehicle, everywhere we realize the
presence of high-performance embedded computing.

This era is also well known for the open-source revolution. Technological
enhancements have been achieved through both open-source software
and hardware platforms. One of the very popular tools today is the rapid
prototyping environment, which consists of a combination of hardware
and software suites. With the help of high-performance microprocessors,
microcontroller, and highly optimized algorithms, one can develop smarter
embedded applications,

This book aims to present some cutting-edge open-source software and
hardware technology and the practical applications of such smarter systems
that take the technology to the next level. The chapters are designed in a way
to help readers who are not familiar with advanced computing technologies
easily understand and learn as they read deeper into the book. The book
includes eight high-end, real-time projects for evaluation of the rapid pro-
totype development skill. These projects are properly verified and tested so
that one can easily deploy them soon after learning. The book will serve as a
guide to undergraduate and postgraduate engineering students, researchers,
and hobbyists in the field.

Nilanjan Dey
Amartya Mukherjee
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Introduction

1.1 Embedded Systems and Robotics

Embedded systems and robotics are the most interrelated terms in this
cutting-edge technological era. The revolution of smartphone, smart real-
time operating system (RTOS), and system-on-chip technology provides a
new dimension to the embedded hardware. In the past, the embedded system
was a bit complicated to manage and a huge chunk of assembly-level code
was to be written to program the whole system. But as things keep changing
quite drastically, nowadays embedded systems act as a platform in the devel-
opment of software/firmware, thus reducing the development time. The
architecture of the system also keeps changing day by day so as to increase
processing power and to decrease energy consumption. The enhancement of
the RTOS-like Android gives another new dimension to embedded systems.
On the contrary, robotics has evolved to higher-dimensional applications. In
earlier years, robots were only used in industrial and scientific research, but
today robotics has reached a new dimension, thanks to open-source hard-
ware; starting from military to medical applications or maybe for entertain-
ment or as a hobby, the concept of robotics has been widely spread. Robotics
experts claim that by 2022 they will produce a robotic maid that will cost less
than $100,000.

1.2 Fundamental Goal of Embedded Systems

The growth of embedded systems depends on innovative engineers with
exposure to robotic technology. Loosely defined, an embedded system,
which is a computer system that is intended to be a general-purpose com-
puter, is a programmable device that drives some specific set to the system.
It might be connected with one or more number of sensors and actuators.
The main task of the embedded system is to acquire data from the sensor.
The system should be smart enough to process and analyze the data using its



