Preface

This book gives engineers and other technical innovators the foundation and facts they
need to construct and implement fast Fourier transforms (FFTs) that synthesize, recognize,
enhance, compress, modify, or analyze signals. Because of special integrated circuits,
known as digital signal processing (DSP) chips, a wide array of applications is affordably
done, from magnetic resonance imaging (MRI) to Doppler weather radar. Increased demand
for wireless communication, multimedia, and consumer products has created the need for
high-volume, low-cost, multifunction, DSP-based products that use FFTs for their signal
processing or data manipulation.

In 1974, E. Oran Brigham lived and worked in the small East Texas town of Greenville.
He was employed by a little-known aerospace company named E-Systems, Inc. when his
230-page book, The Fast Fourier Transform [1], was published. Over the years it has
helped thousands of engineers learn the fundamentals of that analytical tool. After moving
to Greenville in 1991 for Win to join E-Systems, we decided to write a book that continued
the efforts begun here two decades before—putting practical information about FFTs into
the hands of practicing professionals and engineering students.

The explosion of digital products, ignited by the proliferation of integrated circuits
in the 21 years since Brigham’s book came out, marks the coming of age for computing
FFTs. Because of personal computers, with chips or plug-in boards for doing DSP functions,
including FFTs, thousands of engineers, scientists, and students now work with and develop
new FFT techniques and products. The National Information Infrastructure, popularly
called “The Information Superhighway,” and other digital-based goods and services now
provide the impetus for sophisticated new products, once driven by the Department of
Defense.

The book addresses the following areas of real-time FFT implementation:

o How to compute an FFT of any length with a wide variety of algorithms
e How to convert algorithms to assembly or high-level language code
e How to map algorithms onto several architectures






