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e Abstract: While blind demodulation (including equalization) was born as a
niche application, the explosion over the last several years of multipoint and
broadcast communication systems has revealed the broad utility of this technol-
ogy. The first blind equalization algorithms (to move beyond decision-directed
adaptation) were developed approximately 2 decades ago. The first commerical
products are now little more than a decade old. A variety of large and small
companies are currently developing blind demodulators for a variety of emerging
communication systems, including high definition televisions and CDMA sys-
tems for mobile users. This tutorial will provide an overview of (i) design issues
resolved in producing blind demodulators and (ii) published behavior theory
on the constant modulus algorithm as a blind equalizer. These two segments
will each will run for approximately 90 minutes. There will be videotapes of (a)
working gear and (b) Matlab-based demos of blind equalization algorithms. This
tutorial is a byproduct of two recent invited papers appearing in the October
1998 special issue of the Proceedings of the IEEFE on blind system identification
and estimation: J. R. Treichler, et al., “Practical Blind Demodulators for High-
Order QAM Signals” and C. R. Johnson, Jr., et al., “Blind Equalization Using
the Constant Modulus Criterion: A Review”.

e Outline

— Design Issues (Treichler)
x Classical design of QAM demodulators
x Blind acquisition in data transmission systems
*x System design issues for blind demodulation
*x Hardware and firmware implementations of blind QAM demodulators

— CMA Behavior Theory (Johnson)

Fractionally-spaced equalizer design

*

*

Constant modulus cost function as proxy for mean squared error

*

Robustness properties of equalizers based on the constant modulus
algorithm

*x Extensions, open problems and research areas
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