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The uni�cation of spacecraft orbital and attitude dy-
namics in a single-volume textbook is a very challeng-
ing and formidable task, which prior to this text had not
been attempted to any degree of technical sophistication.
Additionally, the combination of highly theoretical con-
tent with practical relevance is rare in the existing crop
of technical books describing spacecraft dynamics, de-
manding a broad and pro�cient background of theoreti-
cal and industrial experience by the author. Professor Wie
uses his unique capabilities and experiences as both an
educator and a practicing spacecraft engineer to success-
fully bridge these critical gaps and provide the spacecraft
community with an excellent text and reference book.

The book comprises 10 chapters divided into four
parts: an introductory section on dynamic system model-
ing, analysis, and control; a section on orbital dynamics
and control; a section on attitude dynamics and control;
and a section on structural dynamics and control. Each
chapter within these sections goes into extensive the-
oretical detail of the pertinent equations and contains
many interesting and practical examples and problems.
For example, in Chapter 4 the derivation and analyti-
cal solution to the Clohessy–Wiltshire equations for or-
bital rendezvous problems are provided, and interesting
applications to a two-impulse target rendezvous maneu-
ver and an elliptical target �yaround maneuver are pre-
sented. As another example, in Chapter 7 the equations
of motion for a large space station actuated by a control-
moment gyro (CMG) are provided, and practical attitude
control laws with momentum management are designed
in the presence of periodic environmental disturbance
torques.

An introduction to modeling, analysis, and control of
dynamic systems is covered in Part 1. Chapter 1 pro-
vides a review of the key mathematical preliminaries of
classical vector mechanics and analytical dynamics, in-
cluding interesting example applications of the problem
of spacecraft solar array deployment dynamics. Also in-
cluded is a review of linear and nonlinear systems anal-
ysis. Chapter 2 provides a review of dynamic systems
control including classical control, digital control, state-
space control, and robust control. It is my opinion that
this introductory section is one of the few shortcomings
of the text. Although a majority of these mathematical
preliminaries are very pertinent to the subject content,
about 30 pages of material on robust control is primarily
of academic interest only and, hence, of little use to prac-
ticing spacecraft engineers. Additionally, the inclusion of

an introductory chapter describing typical spacecraft or-
bit and attitude control systems and strategies, as well as
commonly used sensors and actuators, would have im-
proved this section immensely.

The dynamics and control of spacecraft orbital motion
is covered in Part 2. Chapter 3 provides a review of the
governing equations of spacecraft orbital dynamics, in-
cluding orbital parameter variations due to Earth oblate-
ness. Also included is a detailed discussion of the three-
body problem. Orbital control strategies are covered in
Chapter 4, including discussions on launch vehicle ascent
and guidance, orbit injection, orbit maneuvering, inter-
planetary �ight, orbit rendezvous, and halo orbits about
the Langrangian equilibrium points. Although not com-
monly found in textbooks on orbital mechanics, it is clear
from the depth of coverage that the halo orbit determina-
tion and control problem is a research subject of interest
to Professor Wie.

The dynamics and control of rigid spacecraft attitude
motion is covered in Part 3. Chapters 5 and 6 provide a
standard review of rotational kinematics and rigid-body
dynamics, including the equations of motion for a gy-
rostat in a circular orbit. Chapter 7 provides a discus-
sion of spacecraft attitude control and maneuver strate-
gies. The classes of spacecraft covered here are spin and
dual-spin stabilized spacecraft under thruster control, and
three-axis stabilized spacecraft under thruster, reaction
wheel, and CMG control. Included are some elegant and
useful closed-form solutions for thruster-based spin ma-
neuvers, active nutation control, and gyrostat reorien-
tation. Also included are detailed descriptions of time-
optimal and quaternion feedback maneuver strategies,
CMG-based control and momentum management,CMG
steering logic, and thruster modulation strategies. The in-
clusion of these various strategies to the technical depth
and practical usefulness that they are presented is unique
to this text and demonstrates the diverse background of
research and experience that Professor Wie brings to the
�eld. In fact, the majority of these topics were relegated
to technical journal articles prior to the release of this
text. I believe the only shortcoming of this chapter is
the exclusion of magnetic control strategies, which are
widely used in practice for both control and momentum
management.

The diverse �eld of structural dynamics and control is
covered in Part 4. Chapter 8 provides a review of the
concepts and tools used for structural dynamic model-
ing, including analysis of bars, beams, rigid bodies with
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�exible appendages, frames with pretensioned mem-
branes, and �exible toroidal structures. Since the major-
ity of these subjects are covered in great detail in many
texts, I believe this chapter could have been reduced to a
couple of pertinent subsections within Chapter 9 by lim-
iting the discussion to �exible appendages and frames.
Chapter 9 provides a discussion of combined attitude
and structural control concepts for many interesting and
pertinent problems, including thrust vector control with
propellant slosh, attitude control of a bias-momentum
spacecraft with �exible solar arrays, attitude and station-
keeping control of a three-axis stabilized spacecraft with
�exible solar arrays, nonlinear pulse-modulated control
of a �exible spacecraft, and control redesign of the Hub-
ble Space Telescope to reduce pointing jitter induced by
the �exible solar arrays. Additionally, a discussion and
summary of recent research activities in active structural
vibration control is provided in the �nal section. Although
not typically considered under the auspices of spacecraft
control, these concepts are applicable to large space-
craft with tight payload pointing requirements. The �nal
chapter provides a detailed discussion of robust optimal
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E QUATION (10) should be corrected as follows:
Equation (10) should read
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maneuvers of �exible spacecraft. Included are time- and
fuel-optimal maneuver strategies, control with one-sided
inputs, and preshaped feedforward command genera-
tion. Though primarily intended for jet thruster control
systems, some of these concepts can be applied to reac-
tion wheel control as well. As in Part 3, the wide range
of topics covered within the chapters of Part 4 demon-
strate the diverse knowledge and experience Professor
Wie brings to the �eld of spacecraft control.

In summary, I highly recommend this text for advanced
undergraduate- and graduate-level studies as well as for
practicing spacecraft control engineers, especially in the
area of spacecraft attitude control. The book includes
a compendium of both recent research and established
practice, and the wide selection of references provided at
the end of each chapter and in the Bibliography present
the interested reader with multiple sources for further
research and understanding of the subject.
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