Microcomputers And Control Systems

Concepts

Introduction

Microcomputers and control systems have become an
integral part of our modern world. They are used in a
wide variety of applications, from industrial
automation to robotics to automotive engineering. As a
result, there is a growing demand for engineers and
technicians who are skilled in the design,

implementation, and maintenance of these systems.

This book is intended to provide a comprehensive
introduction to microcomputers and control systems. It
is written for students who are interested in pursuing a
career in this field, as well as for practicing engineers

and technicians who want to update their skills.



The book begins with an overview of microcomputers
and their architecture. It then discusses the basics of
digital signal processing, which is a fundamental
technique used in many control systems. The book also
covers microcontrollers, which are small, single-chip
computers that are often used in embedded control

systems.

The second half of the book focuses on control systems.
It begins with an introduction to the basic concepts of
control theory. It then discusses the different types of
control systems, such as feedback control systems and
open-loop control systems. The book also covers the

design and implementation of control systems.

Finally, the book concludes with a discussion of the
future trends in control systems. This includes topics
such as the use of artificial intelligence in control
systems and the development of distributed control

systems.



This book is written in a clear and concise style. It is
also well-illustrated with figures and tables. The book
also includes a glossary of terms and an index. These
features make it an ideal resource for students and
professionals who are interested in learning about

microcomputers and control systems.



Book Description

Microcomputers And Control Systems Concepts is a
comprehensive textbook for students and professionals
who want to learn about the design, implementation,
and maintenance of microcomputer-based control

systems.

The book begins with an overview of microcomputers
and their architecture. It then discusses the basics of
digital signal processing, which is a fundamental
technique used in many control systems. The book also
covers microcontrollers, which are small, single-chip
computers that are often used in embedded control

systems.

The second half of the book focuses on control systems.
It begins with an introduction to the basic concepts of
control theory. It then discusses the different types of

control systems, such as feedback control systems and



open-loop control systems. The book also covers the

design and implementation of control system:s.

Finally, the book concludes with a discussion of the
future trends in control systems. This includes topics
such as the use of artificial intelligence in control
systems and the development of distributed control

systems.
Unique features of this book:

e Comprehensive coverage of microcomputers,

digital signal processing, and control systems
e (lear and concise writing style
e  Well-illustrated with figures and tables

e Glossary of terms and index
This book is ideal for:

e Students who are interested in pursuing a career
in microcomputer-based control systems
e Practicing engineers and technicians who want

to update their skills



e Anyone who wants to learn more about the
design, implementation, and maintenance of

microcomputer-based control systems

Order your copy today and start learning about

microcomputers and control systems!



Chapter 1: Microcomputers in Control

Systems

Introduction to microcomputers in control

systems

Microcomputers have become an integral part of
control systems. They are used in a wide variety of
applications, from industrial automation to robotics to
automotive engineering. Microcomputers are small,
powerful, and relatively inexpensive, making them

ideal for use in control systems.

Microcomputers are used in control systems to perform

a variety of tasks, including:

e Data acquisition: Microcomputers can be used
to collect data from sensors and other devices.
This data can then be used to monitor the system
or to make decisions about how to control the

system.



Control calculations: Microcomputers can be
used to perform the calculations necessary to
control the system. This includes calculations
such as PID control, state-space control, and
fuzzy logic control.

Output generation: Microcomputers can be
used to generate the signals that are used to
control the system. This includes signals such as

analog voltages, digital pulses, and PWM signals.

Microcomputers offer a number of advantages over

traditional analog control systems. These advantages

include:

Flexibility: Microcomputers can be
programmed to perform a wide variety of tasks.
This makes them ideal for use in complex control
systems that require a high degree of flexibility.

Accuracy: Microcomputers can be programmed

to perform calculations with a high degree of



accuracy. This makes them ideal for use in

control systems that require precise control.

e Speed: Microcomputers can perform
calculations very quickly. This makes them ideal
for use in control systems that require fast

response times.

Microcomputers are a powerful tool for control system
design. They offer a number of advantages over
traditional analog control systems, including flexibility,
accuracy, and speed. As a result, microcomputers are

used in a wide variety of control system applications.



Chapter 1: Microcomputers in Control

Systems

Microcomputer architecture and

components

Microcomputers are small, single-chip computers that
are often used in embedded control systems. They are
typically less powerful than desktop computers, but

they are also more compact and energy-efficient.

Microcomputers typically consist of a central
processing unit (CPU), memory, input/output (I/O)
ports, and a clock. The CPU is the brain of the
microcomputer and is responsible for executing
instructions. Memory is used to store data and
instructions. I/O ports allow the microcomputer to
communicate with the outside world. The clock

synchronizes the operation of the microcomputer.
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There are many different types of microcomputers
available, each with its own unique architecture and
features. Some of the most popular microcontrollers
include the Arduino, Raspberry Pi, and BeagleBone

Black.
CPU

The CPU is the central processing unit of the
microcomputer. It is responsible for executing
instructions. The CPU consists of an arithmetic logic
unit (ALU), which performs mathematical and logical
operations, and a control wunit, which fetches

instructions from memory and decodes them.
Memory

Memory is used to store data and instructions. There
are two main types of memory: RAM (random access
memory) and ROM (read-only memory). RAM is used to

store data and instructions that can be changed during
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the execution of a program. ROM is used to store data

and instructions that cannot be changed.
I/0 Ports

I/O ports allow the microcomputer to communicate
with the outside world. There are many different types
of I/O ports, including digital I/O ports, analog I/O ports,
and serial I/O ports. Digital I/O ports are used to
connect to digital devices, such as switches and LEDs.
Analog I/O ports are used to connect to analog devices,
such as sensors and actuators. Serial I/O ports are used

to connect to other microcomputers or devices.
Clock

The clock synchronizes the operation of the
microcomputer. The clock generates a signal that is
used to control the timing of the microcomputer's

operations.
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Microcomputers are used in a wide variety of
applications, including industrial automation, robotics,

automotive engineering, and medical devices.
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Chapter 1: Microcomputers in Control

Systems

Microcomputer programming languages and

tools

Microcomputers are programmed using a variety of
programming languages. The most common languages
are C, C++, and assembly language. C is a general-
purpose programming language that is widely used for
developing a variety of software applications, including
control systems. C++ is an extension of C that adds
support for object-oriented programming. Assembly
language is a low-level programming language that is
specific to a particular microprocessor. It is often used

for developing real-time control systems.

In addition to programming languages, a variety of
tools are available to help developers create
microcomputer-based control systems. These tools
include compilers, assemblers, debuggers, and
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simulators. Compilers and assemblers are used to
translate high-level programming languages and
assembly language into machine code. Debuggers are
used to find and fix errors in software code. Simulators
are used to test and debug software code before it is

deployed on a real system.

The choice of programming language and tools for a
particular control system depends on a number of
factors, including the performance requirements of the
system, the cost of the tools, and the availability of

qualified programmers.
Programming Languages

e C
° C++

e Assemblylanguage
Tools

e Compilers
e Assemblers
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e Debuggers

e Simulators

Factors to Consider
e Performance requirements
e Cost of the tools

e Availability of qualified programmers
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This extract presents the opening

three sections of the first chapter.

Discover the complete 10 chapters and
50 sections by purchasing the book,

now available in various formats.
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