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Merhav states in the Introduction:

This book is about aerospace sensors, their prin-
ciples of operation, and their typical advantages,
shortcomings, and vulnerabilities. They are de-
scribed in the framework of the subsystems where
they function and in accordance with the �ight mis-
sion they are designed to serve. The book is in-
tended for students at the advanced undergraduate
or graduate level and for engineers who need to
acquire this kind of knowledge. An effort has been
made to explain, within a uniform framework of
mathematical modeling, the physics upon which a
certain sensor is based, its construction, its dynam-
ics, and its error sources, and their corresponding
mathematical models.

This is a good summary of the book and, if the state-
ments are viewed as objectives, the author has achieved
his objectives with one minor exception. Some engi-
neers interpret the word aerospace to include aircraft and
spacecraft. The sensors discussed in this book are those
for aircraft and missiles, i.e., accelerometers and gyros.
These sensors are also used sometimes on spacecraft,
but those sensors that are unique for spacecraft, such
as horizon sensors, sun sensors, and star sensors, are
not discussed. The mathematical level of the book is that
of any graduate engineer having completed a course in
linear system theory. For each of the sensors discussed,
mathematical models are presented along with suf�cient
�gures and physical insight to make the subject easily
understood.

Chapter 1 introduces the principal types of aerospace
sensors in generic form, and Chapter 2 is an introduc-
tion to random processes. In Chapter 1, the author es-
tablishes the framework from which he discusses the sen-
sors and their characteristics. The reviewer liked this ap-
proach. Chapter 2 provides a good discussion of ran-
dom processes and is recommended for anyone wanting
a quick review of this subject.

The remainder of the book, with the exception of
Chapter 9, is dedicated to speci�c sensors. Both the tra-
ditional sensors, analog accelerometers and electrome-
chanical gyros, and the newer high-technology sensors,

Coriolis angular rate sensors, interferometric �ber op-
tic gyros (IFOG), and the ring laser gyros (RLG), are
treated. Chapters 3 and 4 cover the traditional analog
accelerometers and electromechanical gyros. Obviously,
all of the types of force and rotation sensors cannot be
discussed. These chapters, however, include the ones
most frequently used: the vertical gyro, the directional
and rate gyros, the �oated rate-integrating gyro, and the
dry-tuned-rotor gyro. Chapter 5 presents some applica-
tions of gyroscopic technology. The reader will appreci-
ate the inclusion of the analysis of the effects of imper-
fections, such as dynamical errors, noise, offsets, and
resolution, on system performance.

Chapter 6 is devoted to the principles of operation of
Coriolis rate sensors, sensors that use rotating or vibrat-
ing accelerometers to obtain measurements of inertial
angular rate. Because the need for smaller, rugged sen-
sors for applications such as unmanned air vehicles is in-
creasing, the inclusion of this subject is timely and will be
appreciated by many engineers. The IFOG and the RLG,
gyros whose principles of operation are based on the uni-
versal constancy of light in a vacuum, are presented in
Chapters 7 and 8. In addition to the principles of opera-
tion, the limitations and imperfections are discussed. The
�nal chapter provides an introduction to �ltering, estima-
tion, and aiding and their application to these sensors.

In summary, this book is an excellent choice for a
course on aerospace sensors, and it provides an excel-
lent introduction to the subject for engineers who want to
learn about these sensors. As with most books, the top-
ics discussed can be found in other sources. This book,
however, discusses all of these sensors with a uniform
framework of mathematical modeling and an emphasis
on physical insight. There are numerous examples and
�gures to aid understanding. The book is useful for engi-
neers moving into research and development in this area,
as well as for system engineers trying to understand the
critical issues so that they can interface with vendors and
other engineers.

Kyle T. Alfriend
Texas A&M University

528


