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Jump Start—For Those
Who Are in a Hurry!

Briefly, here is what you need to do to get going.

1. Create a place for the CSAD Toolbox to reside on your hard disk. On an
MS-DOS PC this means creating a subdirectory named CSAD in the
MATLAB subdirectory. On a Macintosh this means creating a folder named
CSAD_Toolbox within the MATLAB folder.

2. Copy the files from the floppy disk into the subdirectory or folder you just
made.

3. Make MaTLAB aware of the new files so you can use them. On an MS-
DOS PC this means adding the subdirectory CSAD to the MATLABPATH.
On a Macintosh this means throwing out the MATLAB Settings file.

4. Initialize the software. To the MATLAB prompt type >>csad <CR>.
(Note: you must do this once every time you start MATLAB and wish to use
the CSAD Toolbox.) Then type >>help csad <CR> to see the names
and a description of the most important functions in the CSAD Toolbox.
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To the Instructor
and Student

You’re probably wondering why produce yet another software package for con-
trol system analysis and design? After all, many undergraduate texts in this area
offer software packages to accompany the text material. Moreover, for those
having The Student Edition of MATLAB or access to the professional version of
MartLaB with the Control System Toolbox, this text and software may appear
redundant.

So why another software package? The reason is to provide a set of tools
that offers a consistent, convenient, and productive approach specifically focused
at undergraduate control system analysis and design. By using MATLAB as the
platform for the software, all the benefits of MATLAB can be utilized. For ex-
ample, the underlying numerical algorithms in MATLAB are the best available,
and MATLAB runs on all popular computers and on just about any monitor.

The Student Edition of MATLAB and the Control System Toolbox both offer
many powerful tools (M-files) for the analysis of control systems. These tools
were developed for users who are more familiar with control systems and with
MATLAB than is the typical undergraduate student, who is learning the material
for the first time. To address this issue, MATLAB Tools for Control System Analysis
and Design offers a set of tools that minimizes the amount of MATLAB knowledge
required. In doing so, the user can focus more clearly on thinking about and
solving the control system problems at hand. Key to providing this focus is the
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inclusion of many menu-driven, user-interactive tools (i.e., function M-files).
These tools offer menu options that allow the user to explore all topics of
academic interest. Menu items include: finding the rise time, settling time, and
percent overshoot from a step response plot; finding asymptote angles, angles
of departure and arrival, and marginal stability points on a root locus plot;
finding the peak resonance, bandwidth, and stability margins from a frequency
response plot. In addition, specific menu-driven tools are provided for the design
of PID and lead/lag controllers.

Finally, this text and software don’t try to be everything for everyone. All
control system analysis and design programs, including this one, have their own
advantages as well as disadvantages. There are many things that are not done
here, and certainly there are things that are done that you would like to see
done differently. As a result, we would like to encourage you to provide feedback
about those features you would like to see changed or added in future editions
of this text and software. To do so, contact us at the address given below or
better yet send E-mail or a FAX. Without your input, this is an open loop
system. So take the time to close the loop. Your feedback is guaranteed to
maintain stability and improve performance!

CSAD Toolbox

c/o Dr. Duane Hanselman
University of Maine

113 Barrows Hall

Orono, ME 04469

E-mail: CSAD@watson.eece.maine.edu
FAX: (207)-581-2220

Chap. 2 To the Instructor and Student 5
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About This Text

3.1 CONVENTIONS USED IN THIS TEXT
The following conventions are used throughout this text:

Bold Initial Caps Key names, MATLAB menu names, MATLAB menu
item names.

Constant Width  User input, function and file names, commands,
and screen displays. Note: MATLAB commands are
case sensitive, <CR> means pressing the return or
enter key, and >> is the MATLAB prompt.

Italics Book titles, names of sections of this text, impor-
tant terms and concepts, MATLAB and toolbox
names, and mathematical notation.

3.2 ORGANIZATION

This book is organized into three parts, each containing one or more chapters.
The material you are reading now is Part 1: Getting Started. Part 2: Theory and
Tools introduces important control system concepts and, more important, illus-
trates problem solving using CSAD Toolbox functions. In Part 3: CSAD Toolbox
Reference, CSAD Toolbox functions are described in detail.
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Hardware and Software

4.1 HARDWARE AND SOFTWARE REQUIREMENTS

The software provided with this text consists of a set of MaTLAB M-files called
the Control Systems Analysis and Design Toolbox, or CSAD Toolbox. These
M-files will run on any computer that runs MATLAB and on any version 3.0 or
later of the MATLAB software. The software has not been tested on version 4,
s0 some minor problems may exist. To run well, the MaTLAB workspace should
have at least 100K bytes of available workspace. For most users, this should not
pose a problem.

The CSAD Toolbox requires approximately 100K bytes of disk space de-
pending upon the disk sector size. In addition, on MS-DOS computers, the
operating system environment parameter space must be large enough to add the
CSAD Toolbox to the parameter MATLABPATH. This will be more thoroughly
discussed in the following installation chapter.

It is assumed that MaTLAB and the CSAD Toolbox will be installed on a
hard disk. With much reduced capabilities, MATLAB and the CSAD Toolbox can
be installed on floppy disks.

See The Student Edition of MATLAB or the MATLAB User’s Guide for further
information on MATLAB requirements.



4.2 SOFTWARE INSTALLATION

The CSAD Toolbox is copyrighted and licensed for use on a single computer
only. You are not allowed to give the program to friends or to install the software
on multiple computers. You are violating the law if you violate the license or
copyright restrictions. Doing so makes you liable for criminal prosecution.

We, the authors of this text, know how prevalent software piracy is, es-
pecially on college campuses where the desire for software often exceeds the
resources to purchase it legally. Despite this, we encourage you to act responsibly
and to encourage responsible actions by others. We are not a big faceless cor-
poration that makes billions or even millions of dollars. Quite the contrary, we
are two entrepreneurs who have spent many hours in the hopes of providing
quality software at a very reasonable price. So, before you engage in or promote
the piracy of this software ask yourself the question: Would I do this if I were
the author of this work?

4.2.1 MS-DOS Personal Computers (PCs)

The CSAD Toolbox is distributed on one 720K byte 3.5” diskette or one 360K
byte 5.25" diskette. The procedure described subsequently creates a subdirectory
for the CSAD Toolbox, copies the M-files to that subdirectory, and modifies
the MATLABPATH so that MATLAB recognizes the M-files in the CSAD Toolbox.
The following instructions assume that drive A is a floppy disk drive and
drive C is the hard disk where the software is to be installed. If this is not the
case, substitute the appropriate drive designations, or seek assistance from a
more experienced PC user. All commands given are MS-DOS commands.

Procedure:

1. Create a subdirectory on the hard disk within the subdirectory where Mart-
LAB resides (assumed to be c:\MATLAB), and set it to be the current
directory.

c> md \MATLAB\CSAD <CR>
c> cd \MATLAB\CSAD <CR>

2. Insert the CSAD Toolbox diskette in drive A and type
c> copy A:CSAD <CR>
3. Update the MATLAB search path. MATLAB’s search path is specified in the
environment parameter MATLABPATH. Somewhere on your system in a
batch file (AUTOEXEC.BAT or MATLAB.BAT are likely possibilities) is a
statement defining MATLABPATH. For example it could be

set MATLABPATH=\MATLAB\MATLAB ;\MATLAB\DEMO

8 Chap. 4 Hardware and Software



