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Preface

One can only appreciate the magnitude of effort required to develop a dictionary by
actually experiencing it. Although I had written nine other books, I certainly did not
know what I was getting into when in January of 1996 I agreed to serve as Editor-in-
Chief for this project. Now, after 2 1/2 years I understand.

Unlike other books that I have written, creating this dictionary was more a test
of will and stamina and an exercise in project management than mere writing. And
although I have managed organizations of up to 80 academics, nothing is more like
“herding cats” than motivating an international collection of almost 200 distinguished
engineers, scientists, and educators scattered around the globe almost entirely via
email. Yet, I think there is no other way to undertake a project like this. I still marvel
at how Noah Webster must have managed to construct his English Dictionary without
the benefits of modern communication.

But this project, as much as it is a monument to individual will, is really the
collaborative work of many brilliant and dedicated men and women. This is their
dictionary and your dictionary.

Phillip A. Laplante, PE, Ph.D.
Editor-in-Chief

President
Pennsylvania Institute of Technology
Media, Pennsylvania
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Foreword

How was the dictionary constructed?

As T knew this project would require a divide-and-conquer approach with fault-
tolerance, I sought to partition the dictionary by defining areas that covered all aspects
of Electrical Engineering. I then matched these up to IEEE defined interest areas to
ensure that complete coverage was provided. This created a great deal of overlap,
which was intentional. I knew that terms needed to be defined several different ways,
depending on usage and I needed to ensure that every term would be defined at least
once.

The mapping of the Dictionary’s areas to the IEEE interest areas are as follows:

Power systems
o Power Engineering
e Power Electronics

Electric motors and machines
o Power Engineering
e Power Electronics

Digital electronics, VLSI, hardware
description language

e Consumer Electronics

e Electronic Devices

e Industrial Electronics

e Instruments and Measurements

Microelectronics and solid state devices
e Industrial Electronics
e Instruments and Measurements

RF, radio, and television
e Broadcast Technology

Communications and information processing
e Communications

e Information Theory

e Systems, Man, and Cybernetics

e Reliability

Signal and image processing
e Signal Processing
e Systems, Man, and Cybernetics

Circuits and systems
e Circuits and Systems
e Instruments and Measurements

Control systems
e Control Systems
e Robotics and Automation

Electromagnetics
e Electromagnetic Compatibility
e Magnetics

Computer engineering (processors)
e Computer

Computer engineering (I/O and storage)
e Computer

Microwave systems
e Antennas and Propagation
o Microwave Theory and Techniques

Electro-optical and lightwave systems
e Lasers and Electro-Optics

Illumination

Properties of materials
e Dielectrics and Electrical Insulation

Packaging
e Components, Packaging, and
e Manufacturing Technology

Note that Software Engineering was not included as an area, and most software
terms have been omitted. Those that were included were done so because they relate
to some aspect of assembly language programming or low-level control, or artificial
intelligence and robotics. For those interested in software engineering terms, CRC’s
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forthcoming Comprehensive Dictionary of Computer Science, Engineering and Tech-
nology will include those terms.

Several other IEEE interest areas were not explicitly assigned to area editors. How-
ever, after discussing this fact with the Editorial Board, it was decided that relevant
terms of a general nature would be picked up and terms that were not tagged for the
dictionary from these areas were probably too esoteric to be included.

These interest areas encompass:

Aerospace and Electronic Systems Geosience and Remote Sensing

Education Industry Applications

Engineering in Medicine and Biology = Nuclear and Plasma Science

Engineering Management Oceanic Engineering

Professional Communications Ultrasonic, Ferroelectrics, and Frequency Control
Social Implications of Technology Vehicular Technology

Given the Area Editor structure, constructing the dictionary then consisted of the
following steps:

Creating a terms list for each area

Defining terms

Cross-checking terms within areas
Cross-checking terms across areas

Compiling and proofing the terms and definitions
Reviewing compiled dictionary

NS U N

Final proofreading

The first and most important task undertaken by the area editors was to develop a
list of terms to be defined. A terms list is a list of terms (without definitions), proper
names (such as important historical figures or companies), or acronyms relating to
Electrical Engineering. What went into each terms list was left to the discretion of the
area editor based on the recommendations of the contributing authors. However, lists
were to include all technical terms that relate to the area (and subareas). Technical
terms of a historical nature were only included if it was noted in the definition that
the term is “not used” in modern engineering or that the term is “historical” only.
Although the number of terms in each list varied somewhat, each area’s terms list
consisted of approximately 700 items.

Once the terms lists were created, they were merged and scrutinized for any obvious
omissions. These missing terms were then assigned to the appropriate area editor.
At this point the area editors and their contributing authors (there were 5 to 20
contributing authors per area) began the painstaking task of term definition. This
process took many months. Once all of the terms and their definitions were collected,
the process of converting, merging, and editing began.

The dictionary included contributions from almost 200 contributors from 17 coun-
tries. Although authors were provided with a set of guidelines to write terms def-
initions, they were free to exercise their own judgment and to use their own style.
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As a result, the entries vary widely in content from short, one-sentence definitions to
rather long dissertations. While I tried to provide some homogeneity in the process of
editing, I neither wanted to tread on the feet of the experts and possibly corrupt the
meaning of the definitions (after all, I am not an expert in any of the representative
areas of the dictionary) nor did I want to interfere with the individual styles of the
authors. As a result, I think the dictionary contains a diverse and rich exposition
that collectively provides good insights into the areas intended to be covered by the
dictionary. Moreover, I was pleased to find the resultant collection much more lively,
personal, and user-friendly than typical dictionaries.

Finally, we took advantage of the rich CRC library of handbooks, including The
Control Handbook, FElectronics Handbook, Image Processing Handbook, Circuits and
Filters Handbook, and The FElectrical Engineering Handbook, to pick up any defini-
tions that were missing or incomplete. About 1000 terms were take from the CRC
handbooks. We also borrowed, with permission from IEEE, about 40 definitions that
could not be found elsewhere or could not be improved upon.

Despite the incredible support from my area editors, individual contributors, and
staff at CRC Press, the final task of arbitrating conflicting definitions, rewording those
that did not seem descriptive enough, and identifying missing ones was left to me. I
hope that I have not failed you terribly in my task.

How to use the dictionary

The dictionary is organized like a standard language dictionary except that not ev-
ery word used in the dictionary is defined there (this would necessitate a complete
embedding of an English dictionary). However, we tried to define most non-obvious
technical terms used in the definition of another term.

In some cases more than one definition is given for a term. These are denoted (1),
(2), (3), ..., etc. Multiple definitions were given in cases where the term has multiple
distinct meanings in differing fields, or when more than one equivalent but uniquely
descriptive definition was available to help increase understanding. In a few cases, I
just couldn’t decide between two definitions. Pick the definition that seems to fit your
situation most closely. The notation 1., 2., etc. is used to itemize certain elements of
a definition and are not to be confused with multiple definitions.

Acronym terms are listed by their expanded name. Under the acronym the reader is
referred to that term. For example, if you look up “RISC” you will find “See reduced
instruction set computer,” where the definition can be found. The only exceptions
are in the cases where the expanded acronym might not make sense, or where the
acronym itself has become a word (such as “laser” or “sonar”).

While I chose to include some commonly used symbols (largely upon the recom-
mendations of the contributors and area editors), this was not a principle focus of the
dictionary and I am sure that many have been omitted.
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Finally, we tried to avoid proprietary names and tradenames where possible. Some
have crept in because of their importance, however.
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How to Report Errors/Omissions

Because of the magnitude of this undertaking and because we attempted to develop
new definitions completely from scratch, we have surely omitted (though not deliber-
ately) many terms. In addition, some definitions are possibly incomplete, weak, or even
incorrect. But we wish to evolve and improve this dictionary in subsequent printings
and editions. You are encouraged to participate in this collaborative, global process.
Please send any suggested corrections, improvements, or new terms to be added (along
with suggested definitions) to me at p.laplante@ieee.org or plaplante@pit.edu.
If your submission is incorporated, you will be recognized as a contributor in future
editions of the dictionary.
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whereR_ andR denote real parametersthat register window in the SPARC architec-
are related to the causal and anticausal comture, a set or window of registers selected out
ponents, respectively, for the signal whase of a larger group.
transform is being sought.

registration  the process of aligning mul-
region of interest (ROI)  a restricted set tiple images obtained from different modali-
of image pixels upon which image process- ties, at different timepoints, or with different
ing operations are performed. Such a set ofimage acquisition parameterSeefusion.

pixels might be those representing an object
that is to be analysed or inspected. regression the methods that use backward
prediction error as input to produce an esti-

or variables where the function has non-zerothe regression of on X, denoted by (y), is
value. defined as the first conditional moment, i.e.,

register  a circuit formed from identical r(y) = E(X]y).
flip-flops or latches and capable of storing

several bits of data. . .
regular controllability ~ a dynamical sys-

tem is said to be regularly controllable in time
interval[zg, t1] if every dynamical system of
the form

register alias table  Seevirtual register.

register direct addressing an instruction
addressing method in which the memory ad- X(1) = Ax()x (@) + biu; (1)
dress of the data to be accessed or stored is s

found in a general purpose register. j=12....m

is controllable whereb; is the jth column
of the matrix B andu(z) is the jth scalar
admissible control.

register file  a collection of CPU registers
addressable by number.

register indirect addressing  an instruc-  regular cue any regular recurring
tion addressing method in which the register oint/element of a signal that can be used to
field contains a pointer to a memory location gjgnga| the start of a new signal sequence; e.g.,

that contains the memory address of the datgne |eading edge of a 60-Hz square wave is a
to be accessed or stored. regular cue.

register renaming  dynamically allocat- regular form  a particular form of the
ing a location in a special register file for an state space description of a dynamical sys-
instance of a destination register appearing intem. This form is obtained by a suitable
an instruction prior to its execution. Used to transformation of the system state. The reg-
remove antidependencies and output depenglar form is useful in control design.
dencies.See alsgeorder buffer.

regularization  a procedure to add a con-
register transfer notation  a mathemat- straint term in the optimization process that
ical notation to show the movement of data has a stabilizing effect on the solution.
from one register to another register by using
a backward arrow. Notation used to describeregulation  the change in voltage from no-
elementary operations that take place duringload to full-load expressed as a percentage of
the execution of a machine instruction. full-load voltage.
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