
Preface

The purpose of this book is to introduce procedures for the analysis of signals
and for the solution of inverse problems in engineering and science. The literature
on these subjects seldom combines both; however, signal processing and sys-
tem analysis are intimately interconnected in all real applications. Furthermore,
many mathematical techniques are common to both signal processing and inverse
problem solving.
Signals and inverse problems are captured in discrete form. The discrete rep-

resentation is compatible with current instrumentation and computer technology,
and brings both signal processing and inverse problem solving to the same math-
ematical framework of arrays.
Publications on signal processing and inverse problem solving tend to be

mathematically involved. This is an introductory book. Its depth and breadth
reflect our wish to present clearly and concisely the essential concepts that
underlie the most useful procedures readers can implement to address their
needs.
Equations and algorithms are introduced in a conceptual manner, often fol-

lowing logical rather than formal mathematical derivations. The mathematically
minded or the computer programmer will readily identify analytical derivations or
computer-efficient implementations. Our intent is to highlight the intuitive nature
of procedures and to emphasize the physical interpretation of all solutions.
The information presented in the text is reviewed in parallel formats. The

numerous figures are designed to facilitate the understanding of main concepts.
Step-by-step implementation procedures outline computation algorithms. Exam-
ples and solved problems demonstrate the application of those procedures. Finally,
the summary at the end of each chapter highlights the most important ideas and
concepts.
Problem solving in engineering and science is hands-on. As you read each

chapter, consider specific problems of your interest. Identify or simulate typical
signals, implement equations and algorithms, study their potential and limitations,
search the web for similar implementations, explore creative applications � � � ,
and have fun!
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First edition. The first edition of this manuscript was published by the American
Society of Civil Engineers in 1998. While the present edition follows a similar
structure, it incorporates new information, corrections, and applications.
Acknowledgments. We have benefited from the work of numerous authors who

contributed to the body of knowledge and affected our understanding. The list of
suggested reading at the end of each chapter acknowledges their contributions.
Procedures and techniques discussed in this text allowed us to solve research

and application problems funded by the: National Science Foundation, US Army,
Louisiana Board of Regents, Goizueta Foundation, mining companies in Georgia
and petroleum companies worldwide. We are grateful for their support.
Throughout the years, numerous colleagues and students have shared their

knowledge with us and stimulated our understanding of discrete signals and
inverse problems. We are also thankful to L. Rosenstein who meticulously edited
the manuscript, to G. Narsilio for early cover designs, and to W. Hunter and
her team at John Wiley & Sons. Views presented in this manuscript do not
necessarily reflect the views of these individuals and organizations. Errors are
definitely our own.
Finally, we are most thankful to our families!
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