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PREFACE

There have been many new developments in satellite communications technology since
the first edition of this text was published in 1986. However, the underlying principles of
the transmission of radio signals via satellites remain the same. Thus the basic material
in the textbook relating to satellite orbits, look angles, transponders on communications
satellites, link budget calculations, S/N and BER for analog and digital links, multiple
access techniques, error control, and the propagation of radio waves through the earth’s
atmosphere remains as important now as in 1986. What has changed is that new applica-
tions have been developed for satellite communication systems, and new satellites and
terminals have been built to implement the new systems.

The second edition of Satellite Communications makes no attempt to describe all
of the satellite systems now in operation. That would require an encyclopedia. The text
concentrates on the principles of satellite communication systems with the aim of pro-
viding the reader with a sound understanding of how a satellite communication system
successfully transfers information from one earth station to another. The first edition of
this text was written by Charles Bostian and Tim Pratt to support the courses we taught
on satellite communication. The book found wide popularity, both as a text for students
in senior year or beginning graduate courses at universities, and as a basic reference for
practicing engineers. In the second edition, we are honored to be joined by our friend
and colleague Jeremy Allnutt, with whom we have worked on satellite systems for over
25 years. He contributed the chapters on orbital mechanics, propagation, nongeostationary
satellite systems and VSAT networks.

Much material that was included in the first edition has been omitted in the second
to make way for chapters covering VSAT systems, LEO and NGSO systems, direct broad-
cast television, and satellite navigation. The advent of personal communications via low
earth orbit (LEO) satellites was not anticipated when the text was written in 1984, nor the
development of direct broadcasting from satellites using digital transmission. The growth
of very small aperture terminal (VSAT) systems has also occurred since 1986, and has
led to application of many of the techniques discussed in the first edition. The Global Po-
sitioning System (GPS) has become the dominant radio navigation aid, using a constel-
lation of 24 satellites to provide accurate position location everywhere on earth. Perhaps
the greatest change in technology over the past fifteen years has been the transition from
analog to digital transmission techniques. The transition is almost complete in the United
States, with only the distribution of video signals to cable TV head ends remaining as a
last bastion of analog transmission. The section in Chapter 5 of the first edition that cov-
ered FDM/FM/FDMA systems has been retained as an appendix because such systems
continue in operation in some parts of the world.

The emphasis throughout the text is on digital transmission techniques; Chapter 5
reviews the basic theory of digital radio transmission, which is fundamental to all digital
satellite systems. In parallel with the transition to digital satellite transmission, great
changes have occurred in terrestrial communication systems. Optical fibers were just start-
ing to come into use in 1986, and the Internet was still in its infancy. Cellular telephones
were barely in use. Many of the developments in terrestrial communication systems have
carried over to satellite systems, and much of the technology that was new in 1986 has
now matured and has been well described elsewhere.



Within the United States, satellites are not used for telephone (voice) links. The de-
velopment of terrestrial optical fiber links has made satellite transmission of telephone
traffic uneconomic, and the delay associated with GEO satellite link is a nuisance.
Domestic satellites serving the United States now carry video signals for distribution to
cable TV companies or direct to homes and serve networks of VSAT stations linked to
central hubs in major cities. The development of direct to home satellite broadcast tele-
vision (DBS-TV) has had a major impact on the marketplace. In the United States, digi-
tal DBS-TV transmissions are now received in 15 million homes (2001 figure), and in
Europe a similar number of homes receive satellite television programming. Video distri-
bution, to cable companies and direct to home, accounts for more than half of all the
worldwide earnings from satellite communication systems.

The authors would like to thank their colleagues and students who, over the years,
have made many valuable suggestions to improve this text. Their advice has been heeded,
and the second edition of Satellite Communication is the better for it. Many more worked
examples have been added to the second edition to illustrate how calculations are carried

out for each topic.
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