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Designed to be used as a graduate student textbook and a ready reference for
the busy professional, Orbital Mechanics, Second Edition is structured so that
you can easily look up the things you need to know. Included in the second
edition are two added chapters on Orbital Coverage and on Optimal Low-Thrust
Orbit Transfers, updates on several chapters, and basic PC-compatible software,
which can be used to solve selected problems in the text. The well-organized
chapters cover every basic aspect of orbital mechanics, from celestial
relationships to the problems of space debris.
In recent years, an unprecedented interest in novel and revolutionary space
missions has risen out of the advanced NASA and ESA programs.
Astrophysicists, astronomers, space systems engineers, mathematicians and
scientists have been cooperating to implement novel and ground-breaking space
missions. Recent progress in mathematical dynamics has enabled development
of specialised spacecraft orbits and propulsion systems. Recently, the concept of
flying spacecraft in formation has gained a lot of interest within the community.
These progresses constitute the background to a significant renaissance of
research dealing with astrodynamics and its applications. Modern Astrodynamics
is designed as a stepping stone for the exposition of modern astrodynamics to
students, researchers, engineers and scientists. This volume will present the
main constituents of the astrodynamical science in an elaborate, comprehensive
and rigorous manner. Although the volume will contain a few distinct chapters, it
will render a coherent portrayal of astrodynamics. Encompasses the main
constituents of the astrodynamical sciences in an elaborate, comprehensive and
rigorous manner Presents recent astrodynamical advances and describes the
challenges ahead The first volume of a series designed to give scientists and
engineers worldwide an opportunity to publish their works in this multi-disciplinary
field
Celestial Mechanics and Astrodynamics
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 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.
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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.
Comprehensive textbook which introduces the fundamentals of aerospace
engineering with a flight test perspective Introduction to Aerospace Engineering
with a Flight Test Perspective is an introductory level text in aerospace
engineering with a unique flight test perspective. Flight test, where dreams of
aircraft and space vehicles actually take to the sky, is the bottom line in the
application of aerospace engineering theories and principles. Designing and
flying the real machines are often the reasons that these theories and principles
were developed. This book provides a solid foundation in many of the
fundamentals of aerospace engineering, while illuminating many aspects of realworld flight. Fundamental aerospace engineering subjects that are covered
include aerodynamics, propulsion, performance, and stability and control. Key
features: Covers aerodynamics, propulsion, performance, and stability and
control. Includes self-contained sections on ground and flight test techniques.
Includes worked example problems and homework problems. Suitable for
introductory courses on Aerospace Engineering. Excellent resource for courses
on flight testing. Introduction to Aerospace Engineering with a Flight Test
Perspective is essential reading for undergraduate and graduate students in
aerospace engineering, as well as practitioners in industry. It is an exciting and
illuminating read for the aviation enthusiast seeking deeper understanding of
flying machines and flight test.
This volume is designed as an introductory text and reference book for graduate
students, researchers and practitioners in the fields of astronomy, astrodynamics,
satellite systems, space sciences and astrophysics. The purpose of the book is to
emphasize the similarities between celestial mechanics and astrodynamics, and
to present recent advances in these two fields so that the reader can understand
the inter-relations and mutual influences. The juxtaposition of celestial mechanics
and astrodynamics is a unique approach that is expected to be a refreshing
attempt to discuss both the mechanics of space flight and the dynamics of
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celestial objects. “Celestial Mechanics and Astrodynamics: Theory and Practice”
also presents the main challenges and future prospects for the two fields in an
elaborate, comprehensive and rigorous manner. The book presents homogenous
and fluent discussions of the key problems, rendering a portrayal of recent
advances in the field together with some basic concepts and essential
infrastructure in orbital mechanics. The text contains introductory material
followed by a gradual development of ideas interweaved to yield a coherent
presentation of advanced topics.
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 gravity-gradient 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 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.
Orbital Mechanics for Engineering Students, Fourth Edition, is a key text for
students of aerospace engineering. While this latest edition has been updated
with new content and included sample problems, it also retains its teach-byexample approach that emphasizes analytical procedures, computerimplemented algorithms, and the most comprehensive support package
available, including fully worked solutions, PPT lecture slides, and animations of
selected topics. Highly illustrated and fully supported with downloadable MATLAB
algorithms for project and practical work, this book provides all the tools needed
to fully understand the subject. Provides a new chapter on the circular restricted
3-body problem, including low-energy trajectories Presents the latest on
interplanetary mission design, including non-Hohmann transfers and lunar
missions Includes new and revised examples and sample problems
Teaching text developed by U.S. Air Force Academy and designed as a first
course emphasizes the universal variable formulation. Develops the basic twobody and n-body equations of motion; orbit determination; classical orbital
elements, coordinate transformations; differential correction; more. Includes
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specialized applications to lunar and interplanetary flight, example problems,
exercises. 1971 edition.
Widely known and used throughout the astrodynamics and aerospace
engineering communities, this teaching text was developed at the U.S. Air Force
Academy. Completely revised and updated 2013 edition.
This book describes a revolutionary new approach to determining low energy
routes for spacecraft and comets by exploiting regions in space where motion is
very sensitive (or chaotic). It also represents an ideal introductory text to celestial
mechanics, dynamical systems, and dynamical astronomy. Bringing together
wide-ranging research by others with his own original work, much of it new or
previously unpublished, Edward Belbruno argues that regions supporting chaotic
motions, termed weak stability boundaries, can be estimated. Although
controversial until quite recently, this method was in fact first applied in 1991,
when Belbruno used a new route developed from this theory to get a stray
Japanese satellite back on course to the moon. This application provided a major
verification of his theory, representing the first application of chaos to space
travel. Since that time, the theory has been used in other space missions, and
NASA is implementing new applications under Belbruno's direction. The use of
invariant manifolds to find low energy orbits is another method here addressed.
Recent work on estimating weak stability boundaries and related regions has
also given mathematical insight into chaotic motion in the three-body problem.
Belbruno further considers different capture and escape mechanisms, and
resonance transitions. Providing a rigorous theoretical framework that
incorporates both recent developments such as Aubrey-Mather theory and
established fundamentals like Kolmogorov-Arnold-Moser theory, this book
represents an indispensable resource for graduate students and researchers in
the disciplines concerned as well as practitioners in fields such as aerospace
engineering.
One of the major challenges of modern space mission design is the orbital
mechanics -- determining how to get a spacecraft to its destination using a limited
amount of propellant. Recent missions such as Voyager and Galileo required
gravity assist maneuvers at several planets to accomplish their objectives.
Today's students of aerospace engineering face the challenge of calculating
these types of complex spacecraft trajectories. This classroom-tested textbook
takes its title from an elective course which has been taught to senior
undergraduates and first-year graduate students for the past 22 years. The
subject of orbital mechanics is developed starting from the first principles, using
Newton's laws of motion and the law of gravitation to prove Kepler's empirical
laws of planetary motion. Unlike many texts the authors also use first principles to
derive other important results including Kepler's equation, Lambert's time-of-flight
equation, the rocket equation, the Hill-Clohessy-Wiltshire equations of relative
motion, Gauss' equations for the variation of the elements, and the Gauss and
Laplace methods of orbit determination. The subject of orbit transfer receives
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special attention. Optimal orbit transfers such as the Hohmann transfer, minimumfuel transfers using more than two impulses, and non-coplanar orbital transfer are
discussed. Patched-conic interplanetary trajectories including gravity-assist
maneuvers are the subject of an entire chapter and are particularly relevant to
modern space missions.
This is a long-overdue volume dedicated to space trajectory optimization. Interest
in the subject has grown, as space missions of increasing levels of sophistication,
complexity, and scientific return - hardly imaginable in the 1960s - have been
designed and flown. Although the basic tools of optimization theory remain an
accepted canon, there has been a revolution in the manner in which they are
applied and in the development of numerical optimization. This volume purposely
includes a variety of both analytical and numerical approaches to trajectory
optimization. The choice of authors has been guided by the editor's intention to
assemble the most expert and active researchers in the various specialities
presented. The authors were given considerable freedom to choose their
subjects, and although this may yield a somewhat eclectic volume, it also yields
chapters written with palpable enthusiasm and relevance to contemporary
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 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.
The author uses practical applications and real aerospace situations to illustrate
concepts in the text covering modern topics including landing gear analysis,
tapered beams, cutouts and composite materials. Chapters are included on
statically determinate and statically indeterminate structures to serve as a review
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of material previously learned. Each chapter in the book contains methods and
analysis, examples illustrating methods and homework problems for each topic.
Created by NASA for high school students interested in space science, this
collection of worked problems covers a broad range of subjects, including
mathematical aspects of NASA missions, computation and measurement,
algebra, geometry, probability and statistics, exponential and logarithmic
functions, trigonometry, matrix algebra, conic sections, and calculus. In addition
to enhancing mathematical knowledge and skills, these problems promote an
appreciation of aerospace technology and offer valuable insights into the
practical uses of secondary school mathematics by professional scientists and
engineers. Geared toward high school students and teachers, this volume also
serves as a fine review for undergraduate science and engineering majors.
Numerous figures illuminate the text, and an appendix explores the advanced
topic of gravitational forces and the conic section trajectories.
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 two-impulse
rendezvous problem; interplanetary mission design using patched conics; rigidbody 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
Regularized equations of motion can improve numerical integration for the
propagation of orbits, and simplify the treatment of mission design problems. This
monograph discusses standard techniques and recent research in the area.
While each scheme is derived analytically, its accuracy is investigated
numerically. Algebraic and topological aspects of the formulations are studied, as
well as their application to practical scenarios such as spacecraft relative motion
and new low-thrust trajectories.
Designed for the Aeronautical/Aerospace Student or Practicing Engineer Find the
material you are looking for without having to sort through unnecessary
information. Intended for undergraduate and graduate students and professionals
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in the field of aeronautical/aerospace engineering, the Aerospace Engineering
Pocket Reference is a concise, portable, go-to guide covering the entire range of
information on the aerospace industry. This unique text affords readers the
convenience of pocket-size portability, and presents expert knowledge on
formulae and data in a way that is quickly accessible and easily understood. The
convenient pocket reference includes conversion factors, unit systems, physical
constants, mathematics, dynamics and mechanics of materials, fluid mechanics,
thermodynamics, electrical engineering, aerodynamics, aircraft performance,
propulsion, orbital mechanics, attitude determination, and attitude dynamics. It
also contains appendices on chemistry, properties of materials, atmospheric
data, compressible flow tables, shock wave tables, and solar system data. This
authoritative text: Contains specifically tailored sections for aerospace
engineering Provides key information for aerospace students Presents specificity
of information (only formulae and tables) for quick and easy reference The
Aerospace Engineering Pocket Reference covers basic data as well as
background information on mathematics and thermal processing, and houses
more than 1000 equations and over 200 tables and figures in a single guide.
Orbital mechanics is a cornerstone subject for aerospace engineering students.
However, with its basis in classical physics and mechanics, it can be a difficult
and weighty subject. Howard Curtis - Professor of Aerospace Engineering at
Embry-Riddle University, the US's #1 rated undergraduate aerospace school focuses on what students at undergraduate and taught masters level really need
to know in this hugely valuable text. Fully supported by the analytical features
and computer based tools required by today's students, it brings a fresh, modern,
accessible approach to teaching and learning orbital mechanics. A truly essential
new resource. A complete, stand-alone text for this core aerospace engineering
subject Richly-detailed, up-to-date curriculum coverage; clearly and logically
developed to meet the needs of students Highly illustrated and fully supported
with downloadable MATLAB algorithms for project and practical work; with fully
worked examples throughout, Q&A material, and extensive homework exercises.
This textbook covers fundamental and advanced topics in orbital mechanics and
astrodynamics to expose the student to the basic dynamics of space flight. The
engineers and graduate students who read this class-tested text will be able to
apply their knowledge to mission design and navigation of space missions.
Through highlighting basic, analytic and computer-based methods for designing
interplanetary and orbital trajectories, this text provides excellent insight into
astronautical techniques and tools. This book is ideal for graduate students in
Astronautical or Aerospace Engineering and related fields of study, researchers
in space industrial and governmental research and development facilities, as well
as researchers in astronautics. This book also: · Illustrates all key concepts with
examples · Includes exercises for each chapter · Explains concepts and
engineering tools a student or experienced engineer can apply to mission design
and navigation of space missions · Covers fundamental principles to expose the
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student to the basic dynamics of space flight
Orbital Mechanics for Engineering StudentsElsevier
A lively study of orbital mechanics by the writer responsible for the computer
simulations and systems analysis for the Saturn V moon rocket, Project Skylab and
many others. Provides thorough coverage of all background theories, including unusual
concepts and paradoxes that will enhance appreciation of this field. Includes discussion
of rocket propulsion and optimization of techniques for maximizing payload and
minimizing fuel consumption, plus complete coverage of the interaction of space
vehicles and space bodies.
Designed for undergraduate courses in Spacecraft Dynamics and Orbital Mechanics,
this new edition offers a three-dimensional treatment of dynamics discussions of rigid
body dynamics, rocket trajectories, and the space environment. An expert in his field,
author William E. Wiesel presents a wealth of information in an easy-to-understand
manner without the daunting mathematical rigor of graduate texts. Reference is made
to actual flight vehicles and satellites to give students background on the type of work
currently being done in this field.
G. Beutler's Methods of Celestial Mechanics is a coherent textbook for students as well
as an excellent reference for practitioners. The first volume gives a thorough treatment
of celestial mechanics and presents all the necessary mathematical details that a
professional would need. The reader will appreciate the well-written chapters on
numerical solution techniques for ordinary differential equations, as well as that on orbit
determination. In the second volume applications to the rotation of earth and moon, to
artificial earth satellites and to the planetary system are presented. The author
addresses all aspects that are of importance in high-tech applications, such as the
detailed gravitational fields of all planets and the earth, the oblateness of the earth, the
radiation pressure and the atmospheric drag. The concluding part of this monumental
treatise explains and details state-of-the-art professional and thoroughly-tested
software for celestial mechanics.
Aimed at students, faculty and professionals in the aerospace field, this book provides
practical information on the development, analysis, and control of a single and/or
multiple spacecraft in space. This book is divided into two major sections: single and
multiple satellite motion. The first section analyses the orbital mechanics, orbital
perturbations, and attitude dynamics of a single satellite around the Earth. Using the
knowledge of a single satellite motion, the translation of a group of satellites called
formation flying or constellation is explained. Formation flying has been one of the main
research topics over the last few years and this book explains different control
approaches to control the satellite attitude motion and/or to maintain the constellation
together. The control schemes are explained in the discrete domain such that it can be
easily implemented on the computer on board the satellite. The key objective of this
book is to show the reader the practical and the implementation process in the discrete
domain. Explains the orbital motion and principal perturbations affecting the satellite
Uses the Ares V rocket as an example to explain the attitude motion of a space vehicle
Presents the practical approach for different control actuators that can be used in a
satellite
Orbital mechanics is a cornerstone subject for aerospace engineering students.
Maintaining the focus of the first edition, the author provides the foundation needed to
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understand the subject and proceed to advanced topics. Starting with the solution of the
two-body problem and formulas for the different kinds of orbits, the text moves on to
Kepler's equations, orbits in three dimensions, orbital elements from observations,
orbital maneuvers, orbital rendezvous and interplanetary missions. This is followed by
an introduction to spacecraft dynamics and a final chapter on basic rocket dynamics.
The author's teach-by-example approach emphasizes the analytical procedures and
computer-implemented algorithms required by today's students. There are a large
number of worked examples, illustrations, end of chapter exercises (with answers) as
well as many MATLAB® programs for use in homework and projects. The text can be
used for one and two semester courses in space mechanics. * A new section on
numerical integration methods applicable to space mechanics problems * A more
centralized and improved discussion of coordinate systems and Euler angle sequences
* An expanded development of relative motion in orbit * A new section on quaternions *
New worked-out examples, illustrations and homework problems * New algorithms,
MATLAB® scripts and simulations * Instructor's manual and lecture slides available
online * Included online testing and assessment component helps students assess their
knowledge of the topics
This is an introductory text in astronautics. It contains historical background and a
discussion of space missions, space environment, orbits, atmospheric entry, spacecraft
design, spacecraft subsystems, and space operations. It features section reviews
summarizing key concepts, terms, and equations, and is extensively illustrated with
many photos, figures, and examples Space law, politics, and economics This is a truly
user-friendly, full-color text focused on understanding concepts and practical
applications but written in a down-to-earth, engaging manner that painlessly helps you
understand complex topics. It is laid out with multi-color highlights for key terms and
ideas, reinforced with detailed example problems, and supported by detailed section
reviews summarizing key concepts, terms, and equations.

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,
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ideally suited for upper-level undergraduate and graduate students studying
aerospace engineering.
Never HIGHLIGHT a Book Again Includes all testable terms, concepts, persons,
places, and events. Cram101 Just the FACTS101 studyguides gives all of the
outlines, highlights, and quizzes for your textbook with optional online
comprehensive practice tests. Only Cram101 is Textbook Specific. Accompanies:
9780872893795. This item is printed on demand.
New edition of the successful textbook updated to include new material on UAVs,
design guidelines in aircraft engine component systems and additional end of
chapter problems Aircraft Propulsion, Second Edition follows the successful first
edition textbook with comprehensive treatment of the subjects in airbreathing
propulsion, from the basic principles to more advanced treatments in engine
components and system integration. This new edition has been extensively
updated to include a number of new and important topics. A chapter is now
included on General Aviation and Uninhabited Aerial Vehicle (UAV) Propulsion
Systems that includes a discussion on electric and hybrid propulsion. Propeller
theory is added to the presentation of turboprop engines. A new section in cycle
analysis treats Ultra-High Bypass (UHB) and Geared Turbofan engines. New
material on drop-in biofuels and design for sustainability is added to refl ect the
FAA’s 2025 Vision. In addition, the design guidelines in aircraft engine
components are expanded to make the book user friendly for engine designers.
Extensive review material and derivations are included to help the reader
navigate through the subject with ease. Key features: General Aviation and UAV
Propulsion Systems are presented in a new chapter Discusses Ultra-High
Bypass and Geared Turbofan engines Presents alternative drop-in jet fuels
Expands on engine components' design guidelines The end-of-chapter problem
sets have been increased by nearly 50% and solutions are available on a
companion website Presents a new section on engine performance testing and
instrumentation Includes a new 10-Minute Quiz appendix (with 45 quizzes) that
can be used as a continuous assessment and improvement tool in
teaching/learning propulsion principles and concepts Includes a new appendix on
Rules of Thumb and Trends in aircraft propulsion Aircraft Propulsion, Second
Edition is a must-have textbook for graduate and undergraduate students, and is
also an excellent source of information for researchers and practitioners in the
aerospace and power industry.
In this 'information age' satellites are playing an increasingly important role in
everything from communication and navigation to the military and weather. The
command and control of satellites is based on the work of Johannes Kepler
(1571-1630) and the science that evolved from his fundamental theories. The
physics involved in the command and control of satellites is usually categorized
as orbital mechanics. Orbital mechanics is based on the desire to predict the path
of a satellite in it's orbit around the earth. One of the first requirements is to
develop a co-ordinate system that is easy to use and measure and defines the
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motion of body or satellite in its orbit. After this is accomplished the propagation
of the orbital path needs to be calculated. There are numerous ways to do this. A
seminal work in this procedure is "Fundamentals of Astrodynamics" by Bate,
Mueller & White and "Methods of Orbit Determination" by Escobal. The next
problem to address are the numerous perturbation effects. The most prominent
of these effects are due to the fact that the earth is not a perfect sphere (it is
oblate), the moons orbit produces a periodically disruptive effect on the orbiting
body; atmospheric drag, solar radiation pressure and the precession of the earth
about its axis also alter the theoretical orbit. Relativistic effects play a role in the
station-keeping of the satellite as do all the above perturbations. The next step in
the command and control of the satellite involves the dynamics of space flight
and the mechanics of maneuvering a body in orbit by means of thrust vectors,
calculating delta-v requirements. This book outlines the unclassified methods of
calculating and controlling the orbits of satellites.
For introductory course in space flight dynamics. A self-contained, integrated
introduction to the performance aspects of flight how to get into space, how to get
around in space, and how to return to Earth or land on another planet (as
opposed to specialized areas of life support, guidance and control, or
communications).
Long established as one of the premier references in the fields of astronomy,
planetary science, and physics, the fourth edition of Orbital Motion continues to
offer comprehensive coverage of the analytical methods of classical celestial
mechanics while introducing the recent numerical experiments on the orbital
evolution of gravitating masses and the astrodynamics of artificial satellites and
interplanetary probes. Following detailed reviews of earlier editions by
distinguished lecturers in the USA and Europe, the author has carefully revised
and updated this edition. Each chapter provides a thorough introduction to
prepare you for more complex concepts, reflecting a consistent perspective and
cohesive organization that is used throughout the book. A noted expert in the
field, the author not only discusses fundamental concepts, but also offers
analyses of more complex topics, such as modern galactic studies and dynamical
parallaxes. New to the Fourth Edition: * Numerous updates and reorganization of
all chapters to encompass new methods * New results from recent work in areas
such as satellite dynamics * New chapter on the Caledonian symmetrical n-body
problem Extending its coverage to meet a growing need for this subject in
satellite and aerospace engineering, Orbital Motion, Fourth Edition remains a top
reference for postgraduate and advanced undergraduate students, professionals
such as engineers, and serious amateur astronomers.
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