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Spacecraft Dynamics And Control
An Introduction
Comprehensive, classic introduction to space-flight
engineering for advanced undergraduate and graduate
students provides basic tools for quantitative analysis of the
motions of satellites and other vehicles in space.
The definitive reference for space engineers on rendezvous
and docking/berthing (RVD/B) related issues, this book
answers key questions such as: How does the docking
vehicle accurately approach the target spacecraft? What
technology is needed aboard the spacecraft to perform
automatic rendezvous and docking, and what systems are
required by ground control to supervise this process? How
can the proper functioning of all rendezvous-related
equipment, systems and operations be verified before
launch? The book provides an overview of the major issues
governing approach and mating strategies, and system
concepts for rendezvous and docking/berthing. These issues
are described and explained such that aerospace engineers,
students and even newcomers to the field can acquire a basic
understanding of RVD/B. The author would like to extend his
thanks to Dr Shufan Wu, GNC specialist and translator of the
book's Chinese edition, for his help in the compilation of these
important errata.
Good,No Highlights,No Markup,all pages are intact, Slight
Shelfwear,may have the corners slightly dented, may have
slight color changes/slightly damaged spine.
Provides the basics of spacecraft orbital dynamics
plusattitude dynamics and control, using vectrix notation
Spacecraft Dynamics and Control: An Introductionpresents
the fundamentals of classical control in the context
ofspacecraft attitude control. This approach is
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particularlybeneficial for the training of students in both of the
subjects ofclassical control as well as its application to
spacecraft attitudecontrol. By using a physical system (a
spacecraft) that the readercan visualize (rather than arbitrary
transfer functions), it iseasier to grasp the motivation for why
topics in control theory areimportant, as well as the theory
behind them. The entiretreatment of both orbital and attitude
dynamics makes use ofvectrix notation, which is a tool that
allows the user to writedown any vector equation of motion
without consideration of areference frame. This is particularly
suited to the treatment ofmultiple reference frames. Vectrix
notation also makes a very cleardistinction between a
physical vector and its coordinaterepresentation in a
reference frame. This is very important inspacecraft dynamics
and control problems, where often multiplecoordinate
representations are used (in different reference frames)for the
same physical vector. Provides an accessible, practical aid
for teaching andself-study with a layout enabling a
fundamental understanding ofthe subject Fills a gap in the
existing literature by providing ananalytical toolbox offering
the reader a lasting, rigorousmethodology for approaching
vector mechanics, a key element vitalto new graduates and
practicing engineers alike Delivers an outstanding resource
for aerospace engineeringstudents, and all those involved in
the technical aspects of designand engineering in the space
sector Contains numerous illustrations to accompany the
written text.Problems are included to apply and extend the
material in eachchapter Essential reading for graduate level
aerospace engineeringstudents, aerospace professionals,
researchers and engineers.
This book discusses the design of new space missions and
their use for a better understanding of the dynamical
behaviour of solar system bodies, which is an active field of
astrodynamics. Space missions gather data and observations
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that enable new breakthroughs in our understanding of the
origin, evolution and future of our solar system and Earth’s
place within it. Covering topics such as satellite and space
mission dynamics, celestial mechanics, spacecraft navigation,
space exploration applications, artificial satellites, space
debris, minor bodies, and tidal evolution, the book presents a
collection of contributions given by internationally respected
scientists at the summer school “Satellite Dynamics and
Space Missions: Theory and Applications of Celestial
Mechanics”, held in 2017 at San Martino al Cimino, Viterbo
(Italy). This school aimed to teach the latest theories, tools
and methods developed for satellite dynamics and space,
and as such the book is a valuable resource for graduate
students and researchers in the field of celestial mechanics
and aerospace engineering.
This book explores topics that are central to the field of
spacecraft attitude determination and control. The authors
provide rigorous theoretical derivations of significant
algorithms accompanied by a generous amount of qualitative
discussions of the subject matter. The book documents the
development of the important concepts and methods in a
manner accessible to practicing engineers, graduate-level
engineering students and applied mathematicians. It includes
detailed examples from actual mission designs to help ease
the transition from theory to practice and also provides
prototype algorithms that are readily available on the author’s
website. Subject matter includes both theoretical derivations
and practical implementation of spacecraft attitude
determination and control systems. It provides detailed
derivations for attitude kinematics and dynamics and provides
detailed description of the most widely used attitude
parameterization, the quaternion. This title also provides a
thorough treatise of attitude dynamics including Jacobian
elliptical functions. It is the first known book to provide
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detailed derivations and explanations of state attitude
determination and gives readers real-world examples from
actual working spacecraft missions. The subject matter is
chosen to fill the void of existing textbooks and treatises,
especially in state and dynamics attitude determination.
MATLAB code of all examples will be provided through an
external website.
Thorough coverage of space flight topics with self-contained
chapters serving a variety of courses in orbital mechanics,
spacecraft dynamics, and astronautics This concise yet
comprehensive book on space flight dynamics addresses all
phases of a space mission: getting to space (launch
trajectories), satellite motion in space (orbital motion, orbit
transfers, attitude dynamics), and returning from space (entry
flight mechanics). It focuses on orbital mechanics with
emphasis on two-body motion, orbit determination, and orbital
maneuvers with applications in Earth-centered missions and
interplanetary missions. Space Flight Dynamics presents
wide-ranging information on a host of topics not always
covered in competing books. It discusses relative motion,
entry flight mechanics, low-thrust transfers, rocket propulsion
fundamentals, attitude dynamics, and attitude control. The
book is filled with illustrated concepts and real-world
examples drawn from the space industry. Additionally, the
book includes a “computational toolbox” composed of
MATLAB M-files for performing space mission analysis. Key
features: Provides practical, real-world examples illustrating
key concepts throughout the book Accompanied by a website
containing MATLAB M-files for conducting space mission
analysis Presents numerous space flight topics absent in
competing titles Space Flight Dynamics is a welcome addition
to the field, ideally suited for upper-level undergraduate and
graduate students studying aerospace engineering.
Spacecraft attitude maneuvers comply with Euler's moment
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equations, a set of three nonlinear, coupled differential
equations. Nonlinearities complicate the mathematical
treatment of the seemingly simple action of rotating, and
these complications lead to a robust lineage of research. This
book is meant for basic scientifically inclined readers, and
commences with a chapter on the basics of spaceflight and
leverages this remediation to reveal very advanced topics to
new spaceflight enthusiasts. The topics learned from reading
this text will prepare students and faculties to investigate
interesting spaceflight problems in an era where cube
satellites have made such investigations attainable by even
small universities. It is the fondest hope of the editor and
authors that readers enjoy this book.
This book is an up-to-date compendium on spacecraft
attitude and orbit control (AOC) that offers a systematic and
complete treatment of the subject with the aim of imparting
the theoretical and practical knowledge that is required by
designers, engineers, and researchers. After an introduction
on the kinematics of the flexible and agile space vehicles, the
modern architecture and functions of an AOC system are
described and the main AOC modes reviewed with possible
design solutions and examples. The dynamics of the flexible
body in space are then considered using an original
Lagrangian approach suitable for the control applications of
large space flexible structures. Subsequent chapters address
optimal control theory, attitude control methods, and orbit
control applications, including the optimal orbital transfer with
finite and infinite thrust. The theory is integrated with a
description of current propulsion systems, with the focus
especially on the new electric propulsion systems and state of
the art sensors and actuators.
Rigid Body Dynamics for Space Applications explores the
modern problems of spaceflight mechanics, such as attitude
dynamics of re-entry and space debris in Earth's atmosphere;
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dynamics and control of coaxial satellite gyrostats;
deployment, dynamics, and control of a tether-assisted return
mission of a re-entry capsule; and removal of large space
debris by a tether tow. Most space systems can be
considered as a system of rigid bodies, with additional elastic
and viscoelastic elements and fuel residuals in some cases.
This guide shows the nature of the phenomena and explains
the behavior of space objects. Researchers working on
spacecraft attitude dynamics or space debris removal as well
as those in the fields of mechanics, aerospace engineering,
and aerospace science will benefit from this book. Provides a
complete treatise of modeling attitude for a range of novel
and modern attitude control problems of spaceflight
mechanics Features chapters on the application of rigid body
dynamics to atmospheric re-entries, tethered assisted reentry, and tethered space debris removal Shows relatively
simple ways of constructing mathematical models and
analytical solutions describing the behavior of very complex
material systems Uses modern methods of regular and
chaotic dynamics to obtain results
Robotic technology offers two potential benefits for future
space exploration. One benefit is minimizing the risk that
astronauts face. The other benefit is increasing their
productivity. Realizing the benefits of robotic technology in
space will require solving several problems which are unique
and now becoming active research topics. One of the most
important research areas is dynamics, control, motion and
planning for space robots by considering the dynamic
interaction between the robot and the base (space station,
space shuttle, or satellite). Any inefficiency in the planning
and control can considerably risk by success of the space
mission. Space Robotics: Dynamics and Control presents a
collection of papers concerning fundamental problems in
dynamics and control of space robots, focussing on issues
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relevant to dynamic base/robot interaction. The authors are
all pioneers in theoretical analysis and experimental systems
development of space robot technology. The chapters are
organized within three problem areas: dynamics problems,
nonholonomic nature problems, and control problems. This
collection provides a solid reference for researchers in
robotics, mechanics, control, and astronautical science.
Presents the established principles underpinning space
robotics with a thorough and modern approach. This text is
perfect for professionals in the field looking to gain an
understanding of real-life applications of manipulators on
satellites, and of the dynamics of satellites carrying robotic
manipulators and of planetary rovers.
Satellites are used increasingly in telecommunications,
scientific research, surveillance, and meteorology, and these
satellites rely heavily on the effectiveness of complex onboard
control systems. This 1997 book explains the basic theory of
spacecraft dynamics and control and the practical aspects of
controlling a satellite. The emphasis throughout is on
analyzing and solving real-world engineering problems. For
example, the author discusses orbital and rotational dynamics
of spacecraft under a variety of environmental conditions,
along with the realistic constraints imposed by available
hardware. Among the topics covered are orbital dynamics,
attitude dynamics, gravity gradient stabilization, single and
dual spin stabilization, attitude maneuvers, attitude
stabilization, and structural dynamics and liquid sloshing.
Flight Vehicle Dynamics and Control Rama K. Yedavalli, The
Ohio State University, USA A comprehensive textbook which
presents flight vehicle dynamics and control in a unified
framework Flight Vehicle Dynamics and Control presents the
dynamics and control of various flight vehicles, including
aircraft, spacecraft, helicopter, missiles, etc, in a unified
framework. It covers the fundamental topics in the dynamics
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and control of these flight vehicles, highlighting shared points
as well as differences in dynamics and control issues, making
use of the ‘systems level’ viewpoint. The book begins with
the derivation of the equations of motion for a general rigid
body and then delineates the differences between the
dynamics of various flight vehicles in a fundamental way. It
then focuses on the dynamic equations with application to
these various flight vehicles, concentrating more on aircraft
and spacecraft cases. Then the control systems analysis and
design is carried out both from transfer function, classical
control, as well as modern, state space control points of view.
Illustrative examples of application to atmospheric and space
vehicles are presented, emphasizing the ‘systems level’
viewpoint of control design. Key features: Provides a
comprehensive treatment of dynamics and control of various
flight vehicles in a single volume. Contains worked out
examples (including MATLAB examples) and end of chapter
homework problems. Suitable as a single textbook for a
sequence of undergraduate courses on flight vehicle
dynamics and control. Accompanied by a website that
includes additional problems and a solutions manual. The
book is essential reading for undergraduate students in
mechanical and aerospace engineering, engineers working
on flight vehicle control, and researchers from other
engineering backgrounds working on related topics.
From the preface: "The present text deals with attitude
dynamics and is devoted to satellites of finite size. It begins
with a discussion of the inertia moment tensor, Euler's law,
Euler's angles, Euler's equations, and Euler's frequencies.
After that a thorough treatment of the concept of centre of
gravity versus centre of mass is given. After libration has
been discussed and gyrodynamics proper has been dealt
with, the attitude of the moment-free satellite, including the
gyrostat, is studied. Particular attention is paid to the attitude
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behaviour of torquefree single and dual spinners, and the
new collinearity theorems are introduced and explored to
predict attitude stability and attitude drift. The derivation of
each significant formula is followed by the discussion of a
practical sample problem in order to acquaint the student with
typical situations, typical results, and typical numerical values.
There are numerous problems following each chapter. The
most important data and the answers to the problems are
compiled in appendices."
"Space Vehicle Dynamics and Control, Second Edition"
continues to provide a solid foundation in dynamic modeling,
analysis, and control of space vehicles featuring detailed
sections covering the fundamentals of controlling orbital,
attitude, and structural motions of space vehicles. A new Part
5 is a collection of advanced spacecraft control problems and
their practical solutions obtained by applying the fundamental
principles and techniques emphasized throughout the book.
This monograph is intended to provide a snapshot of the
status and opportunities for advan cement in the technologies
of dynamics and control oflarge flexible spacecraft structures.
It is a reflection ofthe serious dialog and assessments going
on all over the world,across a wide variety of scientific and
technical disciplines, as we contemplate the next major
milestone in mankind's romance with space: the transition
from exploration and experimentation to commercial and
defense exploitation. This exploitation is already in full swing
in the space communications area. Both military and civilian
objectives are being pursued with increasingly more
sophisticated systems such as large antenna reflectors with
active shape control. Both the NATO and Warsaw pact
alliances are pursuing permanent space stations in orbit:
large structural systems whose development calls for in-situ
fabrication and/or assembly and whose operation will demand
innovations in controls technology. The last ten years have
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witnessed a fairly brisk research activity in the dynamics and
control oflarge space structures in orderto establish a
technology base forthe development of advanced spacecraft
systems envisioned for the future. They have spanned a wide
spectrum of activity from fundamental methods development
to systems concept studies and laboratory experimentation
and demonstrations. Some flight experiments have also been
conducted for various purposes such as the characterization
of the space enviroment, durability of materials and devices in
that environment, assembly and repair operations, and the
dynamic behavior of flexible structures. It is this last area that
has prompted this monogram.
Fault-Tolerant Attitude Control of Spacecraft presents the
fundamentals of spacecraft fault-tolerant attitude control
systems, along with the most recent research and advanced,
nonlinear control techniques. This book gives researchers a
self-contained guide to the complex tasks of envisaging,
designing, implementing and experimenting by presenting
designs for integrated modeling, dynamics, fault-tolerant
attitude control, and fault reconstruction for spacecraft.
Specifically, the book gives a full literature review and
presents preliminaries and mathematical models, robust faulttolerant attitude control, fault-tolerant attitude control with
actuator saturation, velocity-free fault tolerant attitude control,
finite-time fault-tolerant attitude tracking control, and active
fault-tolerant attitude contour. Finally, the book looks at the
future of this interesting topic, offering readers a one-stop
solution for those working on fault-tolerant attitude control for
spacecraft. Presents the fundamentals of fault-tolerant
attitude control systems for spacecraft in one practical
solution Gives the latest research and thinking on nonlinear
attitude control, fault tolerant control, and reliable attitude
control Brings together concepts in fault control theory, fault
diagnosis, and attitude control for spacecraft Covers
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advances in theory, technological aspects, and applications in
spacecraft Presents detailed numerical and simulation results
to assist engineers Offers a clear, systematic reference on
fault-tolerant control and attitude control for spacecraft
This book systematically describes the concepts and
principles for multi-satellite relative motion, passive and near
passive formation designs, trajectory planning and control for
fuel optimal formation maneuvers, and formation flying
maintenance control design. As such, it provides a sound
foundation for researchers and engineers in this field to
develop further theories and pursue their implementations.
Though satellite formation flying is widely considered to be a
major advance in space technology, there are few systematic
treatments of the topic in the literature. Addressing that gap,
the book offers a valuable resource for academics,
researchers, postgraduate students and practitioners in the
field of satellite science and engineering.
The goal of this book is to serve both as a practical technical
reference and a resource for gaining a fuller understanding of
the state of the art of spacecraft momentum control systems,
specifically looking at control moment gyroscopes (CMGs).
As a result, the subject matter includes theory, technology,
and systems engineering. The authors combine material on
system-level architecture of spacecraft that feature
momentum-control systems with material about the
momentum-control hardware and software. This also
encompasses material on the theoretical and algorithmic
approaches to the control of space vehicles with CMGs. In
essence, CMGs are the attitude-control actuators that make
contemporary highly agile spacecraft possible. The rise of
commercial Earth imaging, the advances in privately built
spacecraft (including small satellites), and the growing
popularity of the subject matter in academic circles over the
past decade argues that now is the time for an in-depth
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treatment of the topic. CMGs are augmented by reaction
wheels and related algorithms for steering all such actuators,
which together comprise the field of spacecraft momentum
control systems. The material is presented at a level suitable
for practicing engineers and those with an undergraduate
degree in mechanical, electrical, and/or aerospace
engineering.
This book discusses all spacecraft attitude control-related
topics: spacecraft (including attitude measurements, actuator,
and disturbance torques), modeling, spacecraft attitude
determination and estimation, and spacecraft attitude
controls. Unlike other books addressing these topics, this
book focuses on quaternion-based methods because of its
many merits. The book lays a brief, but necessary
background on rotation sequence representations and
frequently used reference frames that form the foundation of
spacecraft attitude description. It then discusses the
fundamentals of attitude determination using vector
measurements, various efficient (including very recently
developed) attitude determination algorithms, and the
instruments and methods of popular vector measurements.
With available attitude measurements, attitude control
designs for inertial point and nadir pointing are presented in
terms of required torques which are independent of actuators
in use. Given the required control torques, some actuators
are not able to generate the accurate control torques,
therefore, spacecraft attitude control design methods with
achievable torques for these actuators (for example, magnetic
torque bars and control moment gyros) are provided. Some
rigorous controllability results are provided. The book also
includes attitude control in some special maneuvers, such as
orbital-raising, docking and rendezvous, that are normally not
discussed in similar books. Almost all design methods are
based on state-spaced modern control approaches, such as
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linear quadratic optimal control, robust pole assignment
control, model predictive control, and gain scheduling control.
Applications of these methods to spacecraft attitude control
problems are provided. Appendices are provided for readers
who are not familiar with these topics.
Orbital Mechanics for Engineering Students, Second Edition,
provides an introduction to the basic concepts of space
mechanics. These include vector kinematics in three
dimensions; Newton’s laws of motion and gravitation; relative
motion; the vector-based solution of the classical two-body
problem; derivation of Kepler’s equations; orbits in three
dimensions; preliminary orbit determination; and orbital
maneuvers. The book also covers relative motion and the twoimpulse rendezvous problem; interplanetary mission design
using patched conics; rigid-body dynamics used to
characterize the attitude of a space vehicle; satellite attitude
dynamics; and the characteristics and design of multi-stage
launch vehicles. Each chapter begins with an outline of key
concepts and concludes with problems that are based on the
material covered. This text is written for undergraduates who
are studying orbital mechanics for the first time and have
completed courses in physics, dynamics, and mathematics,
including differential equations and applied linear algebra.
Graduate students, researchers, and experienced
practitioners will also find useful review materials in the book.
NEW: Reorganized and improved discusions of coordinate
systems, new discussion on perturbations and quarternions
NEW: Increased coverage of attitude dynamics, including
new Matlab algorithms and examples in chapter 10 New
examples and homework problems
Roger D. Werking Head, Attitude Determination and Control
Section National Aeronautics and Space Administration/
Goddard Space Flight Center Extensiye work has been done
for many years in the areas of attitude determination, attitude
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prediction, and attitude control. During this time, it has been
difficult to obtain reference material that provided a
comprehensive overview of attitude support activities. This
lack of reference material has made it difficult for those not
intimately involved in attitude functions to become acquainted
with the ideas and activities which are essential to
understanding the various aspects of spacecraft attitude
support. As a result, I felt the need for a document which
could be used by a variety of persons to obtain an
understanding of the work which has been done in support of
spacecraft attitude objectives. It is believed that this book,
prepared by the Computer Sciences Corporation under the
able direction of Dr. James Wertz, provides this type of
reference. This book can serve as a reference for individuals
involved in mission planning, attitude determination, and
attitude dynamics; an introductory textbook for stu dents and
professionals starting in this field; an information source for
experimen ters or others involved in spacecraft-related work
who need information on spacecraft orientation and how it is
determined, but who have neither the time nor the resources
to pursue the varied literature on this subject; and a tool for
encouraging those who could expand this discipline to do so,
because much remains to be done to satisfy future needs.
An extensive text reference includes around an asteroid – a
new and important topic Covers the most updated contents in
spacecraft dynamics and control, both in theory and
application Introduces the application to motion around
asteroids – a new and important topic Written by a very
experienced researcher in this area

This book presents up-to-date concepts and design
methods relating to space dynamics and control,
including spacecraft attitude control, orbit control,
and guidance, navigation, and control (GNC),
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summarizing the research advances in control theory
and methods and engineering practice from Beijing
Institute of Control Engineering over the years. The
control schemes and systems based on these
achievements have been successfully applied to
remote sensing satellites, communication satellites,
navigation satellites, new technology test satellites,
Shenzhou manned spacecraft, Tianzhou freight
spacecraft, Tiangong 1/2 space laboratories,
Chang'e lunar explorers, and many other missions.
Further, the research serves as a guide for follow-up
engineering developments in manned lunar
engineering, deep space exploration, and on-orbit
service missions. .
Spacecraft Dynamics and ControlAn
IntroductionJohn Wiley & Sons
Spacecraft Dynamics and Control: The Embedded
Model Control Approach provides a uniform and
systematic way of approaching space engineering
control problems from the standpoint of model-based
control, using state-space equations as the key
paradigm for simulation, design and implementation.
The book introduces the Embedded Model Control
methodology for the design and implementation of
attitude and orbit control systems. The logic
architecture is organized around the embedded
model of the spacecraft and its surrounding
environment. The model is compelled to include
disturbance dynamics as a repository of the
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uncertainty that the control law must reject to meet
attitude and orbit requirements within the uncertainty
class. The source of the real-time uncertainty
estimation/prediction is the model error signal, as it
encodes the residual discrepancies between
spacecraft measurements and model output. The
embedded model and the uncertainty estimation
feedback (noise estimator in the book) constitute the
state predictor feeding the control law. Asymptotic
pole placement (exploiting the asymptotes of closedloop transfer functions) is the way to design and tune
feedback loops around the embedded model (state
predictor, control law, reference generator). The
design versus the uncertainty class is driven by
analytic stability and performance inequalities. The
method is applied to several attitude and orbit control
problems. The book begins with an extensive
introduction to attitude geometry and algebra and
ends with the core themes: state-space dynamics
and Embedded Model Control. Fundamentals of
orbit, attitude and environment dynamics are treated
giving emphasis to state-space formulation,
disturbance dynamics, state feedback and
prediction, closed-loop stability. Sensors and
actuators are treated giving emphasis to their
dynamics and modelling of measurement errors.
Numerical tables are included and their data
employed for numerical simulations. Orbit and
attitude control problems of the European GOCE
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mission are the inspiration of numerical exercises
and simulations. The suite of the attitude control
modes of a GOCE-like mission is designed and
simulated around the so-called mission state
predictor. Solved and unsolved exercises are
included within the text - and not separated at the
end of chapters - for better understanding, training
and application. Simulated results and their graphical
plots are developed through MATLAB/Simulink code.
Celestial Mechanics and Astrodynamics
Comprehensive coverage includes environmental
torques, energy dissipation, motion equations for
four archetypical systems, orientation parameters,
illustrations of key concepts with on-orbit flight data,
and typical engineering hardware. 1986 edition.
This book offers a unified presentation that does not
discriminate between atmospheric and space flight.
It demonstrates that the two disciplines have evolved
from the same set of physical principles and
introduces a broad range of critical concepts in an
accessible, yet mathematically rigorous presentation.
The book presents many MATLAB and Simulinkbased numerical examples and real-world
simulations. Replete with illustrations, end-of-chapter
exercises, and selected solutions, the work is
primarily useful as a textbook for advanced
undergraduate and beginning graduate-level
students.
Topics include orbital and attitude maneuvers, orbit
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establishment and orbit transfer, plane rotation,
interplanetary transfer and hyperbolic passage, lunar
transfer, reorientation with constant momentum,
attitude determination, more. Answers to selected
exercises. 1976 edition.
Advanced Control of Aircraft, Spacecraft and
Rockets introduces the reader to the concepts of
modern control theory applied to the design and
analysis of general flight control systems in a
concise and mathematically rigorous style. It
presents a comprehensive treatment of both
atmospheric and space flight control systems
including aircraft, rockets (missiles and launch
vehicles), entry vehicles and spacecraft (both orbital
and attitude control). The broad coverage of topics
emphasizes the synergies among the various flight
control systems and attempts to show their evolution
from the same set of physical principles as well as
their design and analysis by similar mathematical
tools. In addition, this book presents state-of-art
control system design methods - including
multivariable, optimal, robust, digital and nonlinear
strategies - as applied to modern flight control
systems. Advanced Control of Aircraft, Spacecraft
and Rockets features worked examples and
problems at the end of each chapter as well as a
number of MATLAB / Simulink examples housed on
an accompanying website at
http://home.iitk.ac.in/~ashtew that are realistic and
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representative of the state-of-the-art in flight control.
Here a leading researcher provides a comprehensive
treatment of the design of automatic control logic for
spacecraft and aircraft. In this book Arthur Bryson describes
the linear-quadratic-regulator (LQR) method of feedback
control synthesis, which coordinates multiple controls,
producing graceful maneuvers comparable to those of an
expert pilot. The first half of the work is about attitude control
of rigid and flexible spacecraft using momentum wheels, spin,
fixed thrusters, and gimbaled engines. Guidance for nearly
circular orbits is discussed. The second half is about aircraft
attitude and flight path control. This section discusses
autopilot designs for cruise, climb-descent, coordinated turns,
and automatic landing. One chapter deals with controlling
helicopters near hover, and another offers an introduction to
the stabilization of aeroelastic instabilities. Throughout the
book there is a strong emphasis on the mathematical
modeling necessary for designing a good feedback control
system. The appendixes summarize analysis of linear
dynamic systems, synthesis of analog and digital feedback
control, simulation, and modeling of flexible vehicles.
A textbook for engineers on the basic techniques in the
analysis and design of automatic control systems.
An introduction to orbital mechanics and spacecraft attitude
dynamics Foundations of Space Dynamics offers an
authoritative text that combines a comprehensive review of
both orbital mechanics and dynamics. The authora noted
expert in the fieldcovers up-to-date topics including: orbital
perturbations, Lambert's transfer, formation flying, and gravitygradient stabilization. The text provides an introduction to
space dynamics in its entirety, including important analytical
derivations and practical space flight examples. Written in an
accessible and concise style, Foundations of Space
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Dynamics highlights analytical development and rigor, rather
than numerical solutions via ready-made computer codes. To
enhance learning, the book is filled with helpful tables,
figures, exercises, and solved examples. This important book:
Covers space dynamics with a systematic and
comprehensive approach Is designed to be a practical text
filled with real-world examples Contains information on the
most current applications Includes up-to-date topics from
orbital perturbations to gravity- gradient stabilization Offers a
deep understanding of space dynamics often lacking in other
textbooks Written for undergraduate and graduate students
and professionals in aerospace engineering, Foundations of
Space Dynamics offers an introduction to the most current
information on orbital mechanics and dynamics.
Written for aerospace engineering courses of senior
undergraduate or graduate level, this work presents basic
concepts, methods and mathematical developments in
spacecraft attitude dynamics and control. Topics covered
include rigid body dynamics, environmental effects and linear
control theory.
Space agencies are now realizing that much of what has
previously been achieved using hugely complex and costly
single platform projects—large unmanned and manned
satellites (including the present International Space
Station)—can be replaced by a number of smaller satellites
networked together. The key challenge of this approach,
namely ensuring the proper formation flying of multiple craft,
is the topic of this second volume in Elsevier’s
Astrodynamics Series, Spacecraft Formation Flying:
Dynamics, control and navigation. In this unique text, authors
Alfriend et al. provide a coherent discussion of spacecraft
relative motion, both in the unperturbed and perturbed
settings, explain the main control approaches for regulating
relative satellite dynamics, using both impulsive and
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continuous maneuvers, and present the main constituents
required for relative navigation. The early chapters provide a
foundation upon which later discussions are built, making this
a complete, standalone offering. Intended for graduate
students, professors and academic researchers in the fields
of aerospace and mechanical engineering, mathematics,
astronomy and astrophysics, Spacecraft Formation Flying is a
technical yet accessible, forward-thinking guide to this critical
area of astrodynamics. The first book dedicated to spacecraft
formation flying, written by leading researchers and
professors in the field Develops the theory from an
astrodynamical viewpoint, emphasizing modeling, control and
navigation of formation flying satellites on Earth orbits
Examples used to illustrate the main developments, with a
sample simulation of a formation flying mission included to
illustrate high fidelity modeling, control and relative navigation
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