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EXPLORING OUR
EXTENSIVE
COLLECTION
CONSISTING OF
SPONG ROBOT
DYNAMICS AND
CONTROL

At  our  platform,  we
t a k e  p r i d e  i n  o u r
considerable  collection
of PDF data consisting
o f  S p o n g  R o b o t
Dynamics  And  Control
that cater to numerous
passions  and  fields  of
r e s e a r c h  s t u d y .
W h e t h e r  y o u  a r e
wanting  to  broaden
your  knowledge  or
carrying  out  research
study, we have a vast
array  of  PDFs  that
make  sure  to  satisfy
your demands.
Our PDF submits Spong
Robot  Dynamics  And
Control are thoroughly
curated and chosen to
u s e  v a l u a b l e
understandings  and
d e t a i l s  t o  o u r

individuals.  We  have
col laborated  wi th
professionals in various
areas  to  guarantee
that  our  col lection
c o n t i n u e s  t o  b e
updated and relevant.
From  clinical  research
study  documents  to
academic  resources,
our  PDF  files  cover  a
large  range  of  topics
and  topics.  With  very
easy  access  to  our
collection,  you  can
rapidly browse through
and  uncover  the  PDF
Spong Robot Dynamics
A n d  C o n t r o l  t h a t
passion you the most.
O u r  s y s t e m  i s
dedicated  to  offering
you  with  a  seamless
and reliable method to
e n h a n c e  y o u r
d i s c o v e r i n g  a n d
research  experience.
We  comprehend  the
significance  of  having
d e p e n d a b l e  a n d
beneficial  sources  at
hand, which's why our
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PDF  co l l e c t i on  i s
continually  growing
and  expanding.
So  whether  you're  a
pupil,  professional  or
simply  interested,
e x p l o r i n g  o u r
substantial  collection
of  PDF  data  Spong
Robot  Dynamics  And
Control  is  sure  to  offer
you  with  beneficial
insights and expertise.
Beginning  surfing
today  to  uncove r
amazing new research
possibilities!

SIMPLE STEPS TO
DOWNLOADING
SPONG ROBOT
DYNAMICS AND
CONTROL PDF

At  our  system,  we
believe  in  making  the
p r o c e d u r e  o f
downloading PDF data
Spong Robot Dynamics
And  Control  fast  and
hassle-free.  Below's
how  you  can  access

and  download  and
install PDFs completely
free:
Action  1:  Check  out
ou r  cons ide rab le
collection of  PDF data
to discover the one you
require.
Step  2:  C l i ck  the
download  button  next
t o  t h e  P D F  S p o n g
Robot  Dynamics  And
Control  you  intend  to
save.
Action 3: Wait for the
PDF data Spong Robot
Dynamics  And  Control
to  download  to  your
tool.  This  should  just
take a few seconds.
Which's  it!  You  can
now  access  Spong
Robot  Dynamics  And
Control  PDF  file  offline
at any time and share
it  with  others  if  you
desire.
Our  company  believe
that  learn ing  and
investigating must be a
straightforward  and
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available  experience
for  all.  That's  why we
offer  our  service
c o m p l e t e l y  f r e e ,
ensuring that  you can
access the details you
need  w i thout  any
challenges.

ELEVATE YOUR
KNOWING AND
STUDY

At  our  system,  we
believe that  education
should  come  to  all.
That's  why  we  offer  a
huge collection of PDF
downloads  consisting
o f  S p o n g  R o b o t
D y n a m i c s  A n d
Control that deal with
a  l a r g e  r a n g e  o f
passions  and  topics.
O u r  e d u c a t i o n a l
resources are excellent
f o r  t r a i n e e s ,
specialists, and anyone
seeking  to  broaden
their  understanding.
W i t h  o u r  P D F
downloads,  you  can

access  beneficial  info
on numerous subjects,
including  background,
scientific  research,
technology,  and  off
training  course  Spong
Robot  Dynamics  And
Control.  Our resources
a re  exce l l en t  f o r
research functions and
c a n  h e l p  y o u
s t r e n g t h e n  y o u r
unders tand ing  o f
complex  subjects.
O u r  c o l l e c t i o n  i s
regularly growing, and
we  make  every  effort
to  include  brand-new
a n d  a p p r o p r i a t e
content  frequently.
With  our  easy  to  use
user interface, you can
quickly  navigate  our
platform  and  uncover
t h e  c u r r e n t
instructional sources.
By downloading Spong
Robot  Dynamics  And
C o n t r o l ,  y o u  c a n
elevate  your  learning
a n d  r e s e a r c h
endeavors  and  obtain
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beneficial
understandings  that
can benefit you in your
i n d i v i d u a l  a n d
specialist  l i fe.
S o ,  w h a t  a r e  y o u
a w a i t i n g ?  S t a r t
exploring our collection
today  and  unlock  a
globe  of  knowledge
within  your  reaches.

FINAL THOUGHT

At  our  system,  we
s t r i v e  t o  g i v e  a
prob lem-f ree  and
complimentary solution
that  a l lows  you  to
download Spong Robot
Dynamics  And  Control
from  our  substantial
library easily. Our user-
friendly  user  interface
makes  sure  that  you
can access the info you
need with no issues or
barriers.
Whether  you ' re  a
student,  specialist,  or
just  curious,  our  PDF
downloads  provide

valuable  instructional
resources  that  can
enhance your expertise
and  understanding  of
different  topics.  By
d i s c o v e r i n g  o u r
substantial  collection,
you can broaden your
knowing  and  study
endeavors  and  boost
your  understanding  of
the globe around you.
So  why  wait?  Begin
down load ing  and
install  Spong  Robot
D y n a m i c s  A n d
Control  and  start
discovering our  library
today  and  unlock  a
globe of knowledge at
your  fingertips.
W h e t h e r  y o u ' r e
wanting  to  expand
your  perspectives  or
carry  out  research
s t u d y ,  o u r
straightforward  and
free  solution  is  below
to  support  you  every
step of the method.
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Robot Dynamics And
Control  John  Wiley  &
Sons
This  self-contained
i n t r o d u c t i o n  t o
p r a c t i c a l  r o b o t
k i n e m a t i c s  a n d
dynamics  includes  a
c o m p r e h e n s i v e
treatment  of  robot
control.  It  provides
background  material
on  terminology  and
linear  transformations,
followed  by  coverage
of  k inemat ics  and
inverse  kinematics,
dynamics,  manipulator
control, robust control,
force  control,  use  of
feedback  in  nonlinear
systems, and adaptive
control.  Each  topic  is
supported by examples
of specific applications.
Derivations and proofs
are  included  in  many
c a s e s .  T h e  b o o k
includes many worked
examples,  examples
illustrating  all  aspects
of  the  theory,  and

problems.

Robot Modeling and
Control  John  Wiley  &
Sons
A  N e w  E d i t i o n
Featuring Case Studies
and  Examples  of  the
Fundamentals of Robot
Kinematics,  Dynamics,
and Control In the 2nd
E d i t i o n  o f  R o b o t
Modeling  and  Control,
students will cover the
t h e o r e t i c a l
fundamentals  and  the
latest  technological
advances  in  robot
kinematics.  With  so
much advancement  in
techno logy ,  f rom
robotics  to  motion
planning,  society  can
i m p l e m e n t  m o r e
powerful  and  dynamic
algorithms  than  ever
before.  This  in-depth
r e f e r e n c e  g u i d e
educates  readers  in
four distinct parts; the
first  two  serve  as  a
g u i d e  t o  t h e
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f u n d a m e n t a l s  o f
robotics  and  motion
control,  while  the  last
two dive more in-depth
into control theory and
non l inear  sys tem
analysis. With the new
edition,  readers  gain
access  to  new  case
studies and thoroughly
researched information
covering  topics  such
as: ● Motion-planning,
collision  avoidance,
trajectory optimization,
and control of robots ●
Popular  topics  within
the  robotics  industry
and how they apply to
various technologies ●
An  expanded  set  of
examples,  simulations,
problems,  and  case
studies ● Open-ended
s u g g e s t i o n s  f o r
students  to  apply  the
knowledge  to  real-life
situations  A  four-part
reference essential  for
both  undergraduate
and graduate students,
Robot  Modeling  and

Control  serves  as  a
foundation  for  a  solid
education  in  robotics
and  motion  planning.

Robot Modeling and
Control Wiley
" T h e  c o v e r a g e  i s
unparalleled  in  both
depth and breadth. No
other text that I  have
seen  offers  a  better
complete  overview  of
m o d e r n  r o b o t i c
manipulation and robot
control."  --  Bradley
Bishop,  United  States
Naval  Academy Based
o n  t h e  h i g h l y
successful  classic,
Robot  Dynamics  and
Control, by Spong and
Vidyasagar  (Wiley,
1989), Robot Modeling
and  Control  offers  a
thoroughly  up-to-date,
s e l f - c o n t a i n e d
introduction  to  the
field. The text presents
basic  and  advanced
material in a style that
is at once readable and
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m a t h e m a t i c a l l y
rigorous.  Key Features
*  A  s t e p - b y - s t e p
c o m p u t a t i o n a l
approach  helps  you
derive  and  compute
the forward kinematics,
inverse  kinematics,
and  Jacobians  for  the
most  common  robot
designs.  *  Detailed
coverage of vision and
visual  servo  control
e n a b l e s  y o u  t o
program  robots  to
manipulate  objects
sensed  by  cameras.  *
An  entire  chapter  on
dynamics prepares you
t o  c o m p u t e  t h e
dynamics  of  the  most
common  manipulator
designs.  *  The  most
c o m m o n  m o t i o n
planning and trajectory
generation  algorithms
are  presented  in  an
elementary style. * The
c o m p r e h e n s i v e
treatment  of  motion
and  fo rce  cont ro l
includes both basic and

advanced  methods.  *
The text's treatment of
geometric  nonlinear
c o n t r o l  i s  m o r e
readable than in more
advanced texts. * Many
worked  examples  and
an  extensive  list  of
problems  illustrate  all
aspects of  the theory.
About the authors Mark
W.  Spong  is  Donald
Biggar Willett Professor
of  Engineering  at  the
University of Illinois at
Urbana-Champaign. Dr.
Spong  is  the  2005
President  of  the  IEEE
C o n t r o l  S y s t e m s
S o c i e t y  a n d  p a s t
Editor-in-Chief  of  the
IEEE  Transactions  on
C o n t r o l  S y s t e m s
Techno logy .  Seth
Hutchinson is currently
a  Professor  at  the
University of Illinois in
Urbana-Champaign,
and a senior editor of
the  IEEE  Transactions
o n  R o b o t i c s  a n d
Automation.  He  has
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published  extensively
o n  t h e  t o p i c s  o f
robotics and computer
vision.  Mathukumalli
Vidyasagar is currently
E x e c u t i v e  V i c e
President in charge of
Advanced  Technology
at  Tata  Consultancy
Services  (TCS),  India's
largest  IT  firm.  Dr.
V i d y a s a g a r  w a s
formerly the director of
the  Centre  for  Artificial
I n t e l l i g e n c e  a n d
Robotics (CAIR),  under
Government  of  India's
Ministry of Defense.

Modern  Robotics
Cambridge  University
Press
A  modern  and  unified
t r e a t m e n t  o f  t h e
mechanics,  planning,
and  control  of  robots,
suitable  for  a  first
course  in  robotics.

A  Mathemat ica l
Int roduct ion  to
R o b o t i c

Manipulation  CRC
Press
A  M a t h e m a t i c a l
Introduction to Robotic
Manipulation  presents
a  m a t h e m a t i c a l
formulat ion  of  the
kinematics,  dynamics,
and  control  of  robot
manipulators.  It  uses
an  e l egan t  se t  o f
mathematical  tools
that  emphasizes  the
geometry  of  robot
motion  and  allows  a
large  class  of  robotic
manipulation problems
to be analyzed within a
unified framework.  The
foundation of the book
is a derivation of robot
kinematics  using  the
p r o d u c t  o f  t h e
exponentials  formula.
The  authors  explore
the kinematics of open-
chain manipulators and
multifingered  robot
hands,  present  an
a n a l y s i s  o f  t h e
dynamics  and  control
o f  robot  systems,
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d i s c u s s  t h e
specification  and
control  of  internal
forces  and  internal
motions,  and  address
the implications of the
nonholonomic  nature
of  rolling  contact  are
addressed, as well. The
wealth  of  information,
numerous  examples,
and exercises make A
M a t h e m a t i c a l
Introduction to Robotic
Manipulation  valuable
as both a reference for
robotics  researchers
and a text for students
in  advanced  robotics
courses.

Robot  Analysis  and
Control  John  Wiley  &
Sons
Introduces  the  basic
concepts  o f  robot
m a n i p u l a t i o n - - t h e
fundamental  kinematic
and  dynamic  analysis
of  manipulator  arms,
and the key techniques
for  trajectory  control

and  compliant  motion
control.  Material  is
s u p p o r t e d  w i t h
abundant  examples
a d a p t e d  f r o m
successful  industrial
practice  or  advanced
r e s e a r c h  t o p i c s .
Includes  careful ly
devised  conceptual
diagrams, discussion of
current research topics
with references to the
latest publications, and
end-of-book  problem
sets.  Appendixes.
Bibliography.

Robotics

Modelling,  Planning
and Control  Springer
Science  &  Business
Media
B a s e d  o n  t h e
successful  Modelling
and  Control  of  Robot
M a n i p u l a t o r s  b y
Sciavicco and Siciliano
(Spr inger ,  2000) ,
Robotics  provides  the
basic know-how on the
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foundations of robotics:
modelling,  planning
and  control .  I t  has
been  expanded  to
include  coverage  of
mobile  robots,  visual
control  and  motion
planning.  A  variety  of
problems  is  raised
throughout,  and  the
proper  tools  to  find
engineering-oriented
s o l u t i o n s  a r e
i n t r o d u c e d  a n d
explained.  The  text
includes  coverage  of
fundamental topics like
k i n e m a t i c s ,  a n d
trajectory planning and
related  technological
aspects  inc luding
actuators and sensors.
To  impart  practical
skill,  examples  and
c a s e  s t u d i e s  a r e
carefully  worked  out
a n d  i n t e r w o v e n
through the text,  with
frequent  resort  to
simulation. In addition,
e n d - o f - c h a p t e r
e x e r c i s e s  a r e

proposed,  and  the
book  is  accompanied
b y  a n  e l e c t r o n i c
so lu t ions  manua l
c o n t a i n i n g  t h e
MATLAB®  code  for
computer  problems;
this is available free of
c h a r g e  t o  t h o s e
adopting  this  volume
as  a  t ex tbook  f o r
courses.

Control  Problems in
R o b o t i c s  a n d
Automation Springer
F o c u s i n g  o n  t h e
important  contro l
problems  in  state-of-
the-art  robotics  and
au tomat i on ,  t h i s
v o l u m e  f e a t u r e s
invited  papers  from a
workshop held at CDC,
San  Diego,  California.
As  well  as  looking  at
current  problems,  it
aims  to  identify  and
discuss  challenging
issues that  are yet  to
be  solved  but  which
will  be  vital  to  future
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research  directions.
T h e  m a n y  t o p i c s
cove red  i nc lude :
automatic  control,
distributed multi-agent
control,  multirobots,
dexterous  hands ,
flexible  manipulators,
walking  robots,  free-
floating  systems,
nonholonomic  robots,
sensor  fusion,  fuzzy
control,  virtual  reality,
visual  servoing,  and
task  synchronization.
Control  Problems  in
R o b o t i c s  a n d
Automation  will  be  of
i n t e r e s t  t o  a l l
researchers,  scientists
and graduate students
who  wish  to  broaden
their  knowledge  in
r o b o t i c s  a n d
a u t o m a t i o n  a n d
prepare themselves to
address  and  resolve
the  control  problems
that  will  be  faced  in
this  field  as  we  enter
the  twenty-first
century.

Theory  of  Applied
Robotics

K i n e m a t i c s ,
D y n a m i c s ,  a n d
Control (2nd Edition)
Springer  Science  &
Business  Media
The  second  edition  of
this  book  would  not
have  been  possible
without the comments
and  suggestions  from
students,  especially
those  at  Columbia
University. Many of the
new  topics  introduced
here are a direct result
of  student  feedback
that  helped  refine  and
clarify  the  material.
The  intention  of  this
book  was  to  develop
mater ia l  tha t  the
author  would  have
l i ked  to  have  had
available as a student.
Theory  of  Appl ied
Robotics:  Kinematics,
Dynamics, and Control
(2nd  Edition)  explains
robotics  concepts  in
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detail,  concentrating
on their  practical  use.
Related  theorems  and
formal  proofs  a re
provided,  as  are  real-
life  applications.  The
second edition includes
updated and expanded
exerc ise  sets  and
p r o b l e m s .  N e w
coverage  includes:
c o m p o n e n t s  a n d
m e c h a n i s m s  o f  a
robotic  system  with
actuators, sensors and
controllers,  along  with
updated and expanded
material on kinematics.
New  coverage  is  also
provided  in  sensing
and  control  including
position sensors, speed
s e n s o r s  a n d
acceleration  sensors.
Students,  researchers,
a n d  p r a c t i c i n g
engineers  alike  will
appreciate  this  user-
friendly presentation of
a  wealth  of  robotics
topics,  most  notably
orientation,  velocity,

a n d  f o r w a r d
kinematics.

Control  of  Robot
Manipulators in Joint
S p a c e  S p r i n g e r
Science  &  Business
Media
Tutors  can  des ign
entry-level  courses  in
robotics  with  a  strong
or ientat ion  to  the
fundamental  discipline
of  manipulator  control
pdf  solutions  manual
Overheads will  save a
great deal of time with
class  preparation  and
will  give  students  a
low-effort  basis  for
more  detailed  class
notes  Courses  for
senior  undergraduates
c a n  b e  d e s i g n e d
around  Parts  I  –  I I I;
t h e s e  c a n  b e
augmented for masters
courses using Part IV

Robot Dynamics and
Control
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Solution  Manual
Wiley

In t roduct ion  to
Robotics

M e c h a n i c s  a n d
Contro l  Pea r son
Educación
Written for senior level
or  first  year  graduate
level  robotics  courses,
th is  text  inc ludes
m a t e r i a l  f r o m
traditional  mechanical
engineering,  control
theoretical  material
and computer science.
It includes coverage of
r i g i d - b o d y
transformations  and
forward  and  inverse
positional  kinematics.

Robot Force Control
Springer  Science  &
Business  Media
O n e  o f  t h e
f u n d a m e n t a l
requirements  for  the
success of a robot task
is  the  capabil ity  to

handle  interaction
between  manipulator
and  environment.  The
quantity that describes
the state of interaction
more  effectively  is  the
contact  force  at  the
manipulator 's  end
effector. High values of
contac t  fo rce  a re
generally  undesirable
since they may stress
both  the  manipulator
and  the  manipulated
object; hence the need
to  seek  for  effective
f o r c e  c o n t r o l
strategies.  The  book
provides  a  theoretical
and  exper imenta l
treatment  of  robot
interaction  control.  In
the  f ramework  o f
m o d e l - b a s e d
operat ional  space
control,  stiffness
control and impedance
control  are  presented
as the basic strategies
fo r  ind i rec t  fo rce
control;  a  key  feature
is the coverage of six-
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degree -o f - f r eedom
interaction  tasks  and
manipulator  kinematic
redundancy.  Then,
direct  force  control
s t r a t e g i e s  a r e
presented  which  are
obtained  from  motion
c o n t r o l  s c h e m e s
suitably  modified  by
the closure of an outer
f o r c e  r e g u l a t i o n
feedback loop.  Finally,
advanced  force  and
p o s i t i o n  c o n t r o l
s t r a t e g i e s  a r e
p r e s e n t e d  w h i c h
include  passiv i ty-
based,  adaptive  and
o u t p u t  f e e d b a c k
cont ro l  schemes .
Remarkably, all control
s c h e m e s  a r e
experimentally  tested
on  a  setup  consisting
o f  a  s e v e n - j o i n t
industrial  robot  with
o p e n  c o n t r o l
a r ch i t ec tu re  and
force/torque  sensor.
The topic of robot force
control is not treated in

depth  in  robot i cs
textbooks,  in  spite  of
its  crucial  importance
f o r  p r a c t i c a l
manipulation  tasks.  In
t h e  f e w  b o o k s
addressing  this  topic,
the  material  is  often
l imi ted  to  s ing le -
deg ree -o f - f r eedom
tasks.  On  the  other
hand,  several  results
are  available  in  the
robotics  literature  but
n o  d e d i c a t e d
monograph exists. The
book is thus aimed at
filling  this  gap  by
providing a theoretical
and  exper imenta l
treatment  of  robot
force  control.

Space  Robotics:
D y n a m i c s  a n d
Control  Spr inger
Science  &  Business
Media
Robotic  technology
offers  two  potential
benefits  for  future
space exploration. One
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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
b e c o m i n g  a c t i v e
research topics. One of
the  most  important
research  a reas  i s
dynamics,  control,
motion  and  planning
for  space  robots  by
c o n s i d e r i n g  t h e
dynamic  interaction
between the robot and
t h e  b a s e  ( s p a c e
station,  space  shuttle,
o r  sa te l l i t e ) .  Any
inefficiency  in  the
planning  and  control
can  considerably  risk
by  success  o f  the
space  mission.  Space
Robotics:  Dynamics
and Control presents a
collection  of  papers
c o n c e r n i n g

fundamental  problems
i n  d y n a m i c s  a n d
control of space robots,
focussing  on  issues
relevant  to  dynamic
base/robot  interaction.
The  authors  are  all
pioneers in  theoretical
a n a l y s i s  a n d
experimental  systems
development  of  space
robot  technology.  The
chapters are organized
within  three  problem
a r e a s :  d y n a m i c s
p r o b l e m s ,
nonholonomic  nature
problems,  and  control
p r o b l e m s .  T h i s
collection  provides  a
solid  reference  for
researchers in robotics,
mechanics,  control,
and  astronaut ica l
science.

Robot  Manipulator
Control

Theory and Practice
CRC Press
Robot  Manipulator
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Control  offers  a
complete  survey  of
control  systems  for
serial-link  robot  arms
and acknowledges how
r o b o t i c  d e v i c e
performance  hinges
upon a well-developed
c o n t r o l  s y s t e m .
Containing  over  750
essential  equations,
this  thoroughly  up-to-
date  Second  Edition,
the  book  explicates
t h e o r e t i c a l  a n d
m a t h e m a t i c a l
requisites  for  controls
d e s i g n  a n d
summarizes  current
techniques in computer
s i m u l a t i o n  a n d
implementation  of
control lers.  It  also
addresses  procedures
a n d  i s s u e s  i n
c o m p u t e d - t o r q u e ,
robust ,  adapt ive ,
neural  network,  and
force  control .  New
chapters relay practical
i n f o r m a t i o n  o n
commerc ia l  robot

manipu lators  and
devices  and  cutting-
e d g e  m e t h o d s  i n
neural network control.

M o d e l i n g ,
Identification  and
Control  of  Robots
B u t t e r w o r t h -
Heinemann
Wr i t ten  by  two  o f
Eu rope ’ s  l ead ing
robotics  experts,  this
book provides the tools
for  a  unified  approach
to  the  modelling  of
robotic  manipulators,
w h a t e v e r  t h e i r
mechanical  structure.
No  other  publication
c o v e r s  t h e  t h r e e
fundamental  issues  of
robotics:  modelling,
identification  and
control.  It  covers  the
development of various
mathematical  models
required for the control
and  s imulat ion  o f
robots.  ·  World  class
authority  ·  Unique
range of coverage not
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available  in  any other
book  ·  P rov ides  a
complete  course  on
robotic  control  at  an
undergraduate  and
graduate  level

M o d e l l i n g  a n d
Control  of  Robot
M a n i p u l a t o r s
Springer  Science  &
Business  Media
Fundamenta l  and
technological  topics
are  blended  uniquely
and  developed  clearly
in nine chapters with a
gradually  increasing
level  of  complexity.  A
w i d e  v a r i e t y  o f
relevant  problems  is
raised throughout, and
the proper tools to find
engineering-oriented
s o l u t i o n s  a r e
i n t r o d u c e d  a n d
explained,  step  by
step.  Fundamental
coverage  includes:
Kinematics; Statics and
d y n a m i c s  o f
m a n i p u l a t o r s ;

Trajectory  planning
and  motion  control  in
f r e e  s p a c e .
Technological  aspects
include:  Actuators;
S e n s o r s ;
Hardware / so f tware
control  architectures;
Industrial  robot-control
a l g o r i t h m s .
F u r t h e r m o r e ,
established  research
resu l t s  i nvo lv ing
description  of  end-
effector  orientation,
c losed  k inemat i c
chains,  k inemat ic
r e d u n d a n c y  a n d
singularities,  dynamic
p a r a m e t e r
identification,  robust
and  adaptive  control
and  fo rce /mot ion
control  are  provided.
To  provide  readers
with  a  homogeneous
background,  three
a p p e n d i c e s  a r e
included  on:  Linear
algebra;  Rigid-body
mechanics;  Feedback
control.  To  acquire
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practical  skill,  more
than 50 examples and
c a s e  s t u d i e s  a r e
carefully  worked  out
a n d  i n t e r w o v e n
through the text,  with
frequent  resort  to
simulation. In addition,
more  than  80  end-of-
chapter  exercises  are
proposed,  and  the
book  is  accompanied
by a solutions manual
containing the MATLAB
code  for  computer
p rob lems ;  t h i s  i s
avai lable  from  the
pub l i she r  f r ee  o f
c h a r g e  t o  t h o s e
adopting this work as a
textbook for courses.

Theory  of  Robot
Control  Spr inger
Science  &  Business
Media
A  study  of  the  latest
research results in the
theory of robot control,
structured  so  as  to
echo  the  g radua l
development  of  robot

control  over  the  last
fifteen  years.  In  three
major parts, the editors
deal with the modelling
and control of rigid and
flexible  robot
manipu lators  and
mobile robots. Most of
the  results  on  rigid
robot  manipulators  in
part  I  are  now  wel l
established,  while  for
flexible manipulators in
part II, some problems
still remain unresolved.
Part  III  deals  with  the
cont ro l  o f  mob i le
robots,  a  challenging
a r e a  f o r  f u t u r e
research. The whole is
rounded  off  with  an
appendix  reviewing
basic  definitions  and
the  mathemat ica l
background for control
theory.  The  particular
combination  of  topics
m a k e s  t h i s  a n
invaluable  source  of
information  for  both
graduate students and
researchers.
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Romansy 13

Theory and Practice
o f  R o b o t s  a n d
M a n i p u l a t o r s
Springer
Characterisation:  this
volume  presents  the
latest  contribution  to
the theory and practice
of  modern  robotics
given  by  the  world
recognised  scientists
from Australia, Canada,
Europe, Japan and USA.

Underwater Robots

Motion  and  Force
Control  of  Vehicle-
M a n i p u l a t o r
Systems  Springer
This  book  deals  with
the state of the art in
underwater  robotics
e x p e r i m e n t s  o f
dynamic control  of  an
underwater  vehicle.
The  author  presents
experimental  results
on motion control  and
fau l t  to lerance  to

thrusters’  faults  with
t h e  a u t o n o m o u s
vehicle  ODIN.  This
second  substantially
i m p r o v e d  a n d
expanded  edition  new
features are presented
dealing  with  fault-
tolerant  control  and
coordinated  control  of
a u t o n o m o u s
underwater vehicles.

Control  of  Robot
M a n i p u l a t o r s
Macmillan Coll Division

H a n d s - O n
Introduct ion  to
L a b V I E W  f o r
S c i e n t i s t s  a n d
Engineers  Oxford
University  Press
" I n t r o d u c t i o n  t o
LabView  programming
for  sc ient is ts  and
engineers"--

Vehicle-Manipulator
Systems

M o d e l i n g  f o r
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Simulation, Analysis,
and Control  Springer
Science  &  Business
Media
Furthering  the  aim  of
r e d u c i n g  h u m a n
exposure to hazardous
environments,  this
monograph presents a
detailed  study  of  the
modeling  and  control
of  vehicle-manipulator
systems.  The  text
shows  how  complex
interactions  can  be
performed  at  remote
l o c a t i o n s  u s i n g
systems  that  combine
the  manipulability  of
robotic  manipulators
with  the  abi l i ty  of
m o b i l e  r o b o t s  t o
locomote  over  large
areas.  The  first  part
studies the kinematics
and  dynamics  of  rigid
bodies  and  standard
robotic  manipulators
and can be used as an
introduction to robotics
focussing  on  robust
m a t h e m a t i c a l

m o d e l i n g .  T h e
m o n o g r a p h  t h e n
moves  on  to  study
vehicle-manipulator
systems in great detail
w i th  emphas i s  on
c o m b i n i n g  t w o
different  configuration
s p a c e s  i n  a
mathematically  sound
way.  Robustness  of
t h e s e  s y s t e m s  i s
extremely  important
and  Mode l ing  and
Control  of  Vehicle-
manipulator  Systems
effectively  represents
the dynamic equations
using a mathematically
robust  framework.
Several  tools  from Lie
theory  and  differential
geometry  are  used to
obtain  globally  valid
representations  of  the
dynamic  equations  of
vehicle-manipulator
systems.  The  specific
character ist ics  of
several  different  types
of  vehicle-manipulator
systems  are  included
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a n d  t h e  v a r i o u s
application  areas  of
these  systems  are
discussed in detail. For
underwater  robots
buoyancy  and gravity,
drag  forces,  added
mass  properties,  and
ocean  currents  are
considered.  For  space
robotics  the  effects  of
free  fall  environments
a n d  t h e  s t r o n g
dynamic  coupl ing
between the spacecraft
and  the  manipulator
are  discussed.  For
wheeled  robots  wheel
kinematics  and  non-
holonomic  motion  is
treated,  and finally  the
inert ial  forces  are
included  for  robots
mounted  on  a  forced
moving base. Modeling
and Control of Vehicle-
manipulator  Systems
will  be  of  interest  to
r e s e a r c h e r s  a n d
engineers studying and
w o r k i n g  o n  m a n y
a p p l i c a t i o n s  o f

robotics:  underwater,
s p a c e ,  p e r s o n a l
assistance, and mobile
m a n i p u l a t i o n  i n
general,  all  of  which
have similarities in the
equations  required  for
modeling and control.

RoboCup-97:  Robot
Soccer  World  Cup  I
Springer  Science  &
Business  Media
R o b o C u p  i s  a n
international  initiative
devoted  to  advancing
the state of the art in
artificial  intelligence
and  robot ics .  The
ultimate,  long  range
goal is to build a team
of robot soccer players
that can beat a human
World  Cup  champion
team.This  is  the  first
b o o k  d e v o t e d  t o
RoboCup. It opens with
an  overview  section
presenting  the  history
of this young initiative,
motivation, the overall
perspect ives  and
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chal lenges,  and  a
survey of  the state of
the art in the area. The
technical paper section
presents  the  state  of
t h e  a r t  o f  t h e
i n t e r d i s c i p l i n a r y
r e s e a r c h  a n d
development  efforts  in
details,  essentially
b u i l d i n g  o n  t h e
progress  achieved
during the RoboCup-97
Workshop.  The  team
d e s c r i p t i o n
contributions  discuss
technical and strategic
aspects of the work of
the  par t i c ipa t ing
teams.

Rigid Body Dynamics
Algorithms Springer
Rigid  Body  Dynamics
Algorithms  presents
t h e  s u b j e c t  o f
computational  rigid-
body dynamics through
the medium of  spatial
6D  vector  notation.  It
explains how to model
a  rigid-body  system

and how to analyze it,
and  it  presents  the
most  comprehensive
collection  of  the  best
rigid-body  dynamics
algorithms to be found
in a single source. The
use  of  spatial  vector
n o t a t i o n  g r e a t l y
reduces the volume of
algebra  which  allows
s y s t e m s  t o  b e
described  using  fewer
equations  and  fewer
quant i t ies.  I t  a lso
allows problems to be
solved in  fewer  steps,
and  solutions  to  be
e x p r e s s e d  m o r e
succinctly.  In  addition
a l g o r i t h m s  a r e
explained  simply  and
c l e a r l y ,  a n d  a r e
e x p r e s s e d  i n  a
compact form. The use
o f  s p a t i a l  v e c t o r
notation facilitates the
implementation  of
dynamics  algorithms
on a computer: shorter,
simpler  code  that  is
e a s i e r  t o  w r i t e ,
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understand and debug,
w i t h  n o  l o s s  o f
efficiency.

In t roduct ion  to
Robotics John Wiley &
Sons
Niku  offers
comprehensive,  yet
concise  coverage  of
robot i cs  that  w i l l
appeal  to  engineers.
Robotic  applications
are drawn from a wide
variety  of  fields.
Emphasis is placed on
des ign  a long  wi th
analysis and modeling.
K i n e m a t i c s  a n d
dynamics  are  covered
extens ive ly  in  an
accessible style. Vision
systems are discussed
in  detail,  which  is  a
cutting-edge  area  in
robotics. Engineers will
also  find  a  running
design  project  that
reinforces the concepts
by having them apply
what they’ve learned.

Advanced  Robot
Control

Proceedings  of  the
I n t e r n a t i o n a l
W o r k s h o p  o n
N o n l i n e a r  a n d
Adaptive  Control,
Issues  in  Robotics,
Grenoble,  France,
Nov.  21-23,  1990
Springer  Verlag
Research in the area of
adapt ive  cont ro l ,
nonlinear  system  and
other advanced control
techniques  have  been
carried  out  in  parallel
a n d  r a t h e r
independently.  In  the
last  few  years,  these
techniques  have  been
used to improve robot
motion  accuracy.  The
aim of the workshop is
to  present  the  most
recent contributions in
the  field  of  robot
control and to compare
how  these  advanced
control  techniques
have  been  used  to
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solve similar problems.
The  topics  covered
include:  Adaptation
and  learning.-  Control
o f  s y s t e m s  w i t h
n o n h o l o n o m i c
constraints  (mobile
robots).-  Robot control
in  the  task  space.-
Control  of  flexible
robots  ( jo ints  and
structure).-  Observer-
based control.- Control
through  kinematic
singularit ies.

Contro l  System
Applications  CRC
Press
Control  technology
pe rmeates  eve ry
aspect of our lives. We
r e l y  o n  t h e m  t o
perform a wide variety
of tasks without giving
much  thought  to  the
o r i g i n s  o f  t h e
technology  or  how  it
b e c a m e  s u c h  a n
important  part  of  our
lives.  Control  System
Applications covers the

u s e s  o f  c o n t r o l
systems,  both  in  the
common  and  in  the
uncommon  areas  of
our  l ives.  From  the
e v e r y d a y  t o  t h e
unusual,  it's  all  here.
From process control to
h u m a n - i n - t h e - l o o p
contro l ,  th is  book
provides  illustrations
and  examples  of  how
these  systems  are
applied.  Each  chapter
c o n t a i n s  a n
introduction  to  the
application,  a  section
defining  terms  and
references ,  and  a
sect ion  on  further
readings that help you
understand  and  use
the techniques in your
work  environment.
Highly  readable  and
c o m p r e h e n s i v e ,
C o n t r o l  S y s t e m
Applications  explores
the  uses  of  control
systems.  It  illustrates
the diversity of control
systems  and  provides
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examples  of  how  the
theory can be applied
to  specific  practical
problems.  It  contains
information  about
aspec ts of control that
are  not  fully  captured
by the theory, such as
t e c h n i q u e s  f o r
protecting  against
controller  failure  and
the  role  of  cost  and
c o m p l e x i t y  i n
specifying  controller
designs.

AI based Robot Safe
L e a r n i n g  a n d
Control  Spr inger
Nature
This open access book
mainly focuses on the
safe  control  of  robot
manipulators.  The
control  schemes  are
main ly  developed
based  on  dynamic
neural  network,  which
i s  a n  i m p o r t a n t
theoretical  branch  of
deep  reinforcement
learning.  In  order  to

enhance  the  safety
performance  of  robot
systems,  the  control
strategies  include
adapt ive  t racking
control for robots with
model  uncertainties,
compliance  control  in
u n c e r t a i n
environments, obstacle
avoidance  in  dynamic
workspace.  The  idea
for this book on solving
safe  control  of  robot
arms  was  conceived
during  the  industrial
applications  and  the
research  discussion  in
the laboratory. Most of
the  materials  in  this
book are derived from
the  authors’  papers
published  in  journals,
s u c h  a s  I E E E
T r a n s a c t i o n s  o n
Industrial  Electronics,
neurocomputing,  etc.
This book can be used
as a reference book for
r e s e a r c h e r  a n d
designer of the robotic
systems and AI  based
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controllers,  and  can
a l s o  b e  u s e d  a s  a
reference  book  for
senior  undergraduate
and graduate students
i n  c o l l e g e s  a n d
universit ies.

Make  an  Arduino-
Controlled  Robot
"O'Reilly  Media,  Inc."
Building  robots  that
sense and interact with
their environment used
to  be  t r icky .  Now,
Arduino makes it easy.
With this book and an
Arduino microcontroller
and  software  creation
environment,  you’ll
learn how to build and
program  a  robot  that
can  roam  around,
sense its environment,
and  perform  a  wide
variety of tasks. All you
to get started with the
fun projects  is  a  little
p r o g r a m m i n g
experience and a keen
interest  in  electronics.
Make  a  robot  that

obeys  your  every
command—or  runs  on
its own. Maybe you’re
a teacher who wants to
show students how to
build devices that can
move, sense, respond,
and  interact  with  the
physical  world.  Or
pe rhaps  you ’ re  a
hobbyist  looking  for  a
robot  companion  to
make  your  world  a
little  more  futuristic.
With Make an Arduino
Controlled Robot, you’ll
learn how to build and
customize smart robots
on  wheels.  You  will:
E x p l o r e  r o b o t i c s
c o n c e p t s  l i k e
movement,  obstacle
detection, sensors, and
remote  control  Use
Arduino  to  build  two-
and  four -wheeled
robots  Put  your  robot
in  motion  with  motor
shields, servos, and DC
motors  Work  w i th
distance  sensors ,
infrared  reflectance
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sensors,  and  remote
cont ro l  rece ivers
Understand  how  to
program your robot to
take  on  all  kinds  of
real-world  physical
challenges

A l g o r i t h m i c
Foundat ions  o f
Robotics  V  Springer
Science  &  Business
Media
Selected  contributions
to the Workshop WAFR
2002,  held  December
15-17,  2002,  Nice,
France.  This  fifth
biannual  Workshop on
A l g o r i t h m i c
F o u n d a t i o n s  o f
Robotics  focuses  on
algorithmic  issues
related to robotics and
automation. The design
and  analysis  of  robot
a lgor i thms  ra ises
fundamental  questions
in  computer  science,
c o m p u t a t i o n a l
geometry,  mechanical
modeling,  operations

research ,  cont ro l
theory, and associated
fields.  The  highly
select ive  program
highlights  significant
new  results  such  as
algorithmic models and
complexity  bounds.
The  va l i da t i on  o f
algorithms,  design
c o n c e p t s ,  o r
techn iques  i s  the
c o m m o n  t h r e a d
running  through  this
focused  collection.

Foundat ions  o f
Robotics

Analysis and Control
MIT Press
F o u n d a t i o n s  o f
Robotics  presents  the
fundamental  concepts
and methodologies for
the  analysis,  design,
and  control  of  robot
m a n i p u l a t o r s .  I t
explains  the  physical
m e a n i n g  o f  t h e
c o n c e p t s  a n d
equations used, and it
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p r o v i d e s ,  i n  a n
intuitively  clear  way,
t h e  n e c e s s a r y
background in kinetics,
linear  algebra,  and
c o n t r o l  t h e o r y .
Illustrative  examples
appear  throughout.
The  author  begins  by
discussing typical robot
m a n i p u l a t o r
mechanisms  and  their
controllers.  He  then
devotes three chapters
to the analysis of robot
m a n i p u l a t o r
m e c h a n i s m s .  H e
covers  the  kinematics
of  robot  manipulators,
describing  the  motion
of  manipulator  links
and objects related to
m a n i p u l a t i o n .  A
chapter  on  dynamics
includes the derivation
o f  t h e  d y n a m i c
equations  of  motion,
their  use  for  control
and simulation and the
identification of  inertial
parameters.  The  final
chapter  develops  the

c o n c e p t  o f
manipulability.  The
second half focuses on
the  control  of  robot
manipulators.  Various
p o s i t i o n - c o n t r o l
algorithms  that  guide
the  manipulator's  end
effector  along  a
desired  trajectory  are
described  Two  typical
m e t h o d s  u s e d  t o
control  the  contact
force between the end
effector  and  its
envi ronments  are
d e t a i l e d  F o r
manipulators  with
redundant  degrees  of
freedom,  a  technique
to  develop  control
algorithms  for  active
u t i l i za t i on  o f  the
r e d u n d a n c y  i s
described.  Appendixes
give  compact  reviews
of  the  function  atan2,
pseudo  inverses ,
s i n g u l a r - v a l u e
decomposition,  and
Lyapunov  stabil ity
t h e o r y .  T s u n e o
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Yoshikawa  teaches  in
the Division of Applied
Systems  Science  in
Kyoto  University's
Faculty of Engineering.

Control  in  Robotics
and Automation

S e n s o r  B a s e d
Integration Elsevier
M i c r o c o m p u t e r
t e c h n o l o g y  a n d
m i c r o m e c h a n i c a l
d e s i g n  h a v e
contributed  to  recent
rapid  advances  in
Robotics.  Particular
advances  have  been
m a d e  i n  s e n s o r
technology  that  allow
robotic  systems  to
gather data and react
" in te l l i gent ly "  in
flexible  manufacturing
systems.  The  analysis
and  recording  of  the
d a t a  a r e  v i t a l  t o
controlling the robot. In
o r d e r  t o  s o l v e
problems  in  control
and  planning  for  a

Robotic  system  it  is
necessary to meet the
growing  need  for  the
integration  of  sensors
i n  t o  t he  sy s tem .
Control in Robotics and
Automation  addresses
this  need.  This  book
covers  integration
planning  and  control
b a s e d  o n  p r i o r
knowledge  and  real-
t i m e  s e n s o r y
information.  A  new
task-oriented approach
to  sensing,  planning
and control  introduces
a n  e v e n t - b a s e d
method  for  system
design  together  with
task  p lanning  and
three  dimensional
m o d e l i n g  i n  t h e
execution  of  remote
operations.  Typical
remote  systems  are
te leoperated  and
p r o v i d e  w o r k
efficiencies  that  are  on
the order of ten times
slower  than  what  is
directly  achievable  by
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humans. Consequently,
the  effective
i n t e g r a t i o n  o f
a u t o m a t i o n  i n t o
teleoperated  remote
systems  offers
potential  to  improve
remote  system  work
efficiency.  The  authors
introduce  visual ly
guided control systems
and  study  the  role  of
computer  vision  in
autonomously  guiding
a  r o b o t  s y s t e m .
Sensor-Based  Planning
and  Cont ro l  i n  an
Event-Based  Approach
V i s u a l l y  G u i d e d
Sensing  and  Control
Multiple  Sensor  Fuson
in Planning and Control
System Integration and
I m p l e m e n t a t i o n
Practical Applications

Control, Models and
I n d u s t r i a l
M a n i p u l a t o r s
Linköping  University
Electronic  Press
The two topics  at  the

heart of this thesis are
how to improve control
o f  i n d u s t r i a l
manipulators  and  how
to  reason  about  the
r o l e  o f  m o d e l s  i n
automatic  control.  On
i n d u s t r i a l
manipulators, two case
studies are presented.
The  first  investigates
estimation with inertial
s e n s o r s ,  a n d  t h e
second  compares
control  by  feedback
linearization to control
b a s e d  o n  g a i n -
s c h e d u l i n g .  T h e
contributions  on  the
second  topic  illustrate
the  close  connection
between  control  and
estimation  in  different
ways.  A  conceptual
model  of  control  is
introduced,  which  can
be used to emphasize
the role  of  models  as
wel l  as  the  human
aspec t  o f  con t ro l
engineering.  Some
observations are made
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r ega rd ing  b l ock -
diagram reformulations
that  i l lustrate  the
re la t ion  be tween
models,  control  and
inversion.  Finally,  a
suggestion for how the
i n t e r n a l  m o d e l
principle,  internal
m o d e l  c o n t r o l ,
disturbance  observers
and  You la-Kucera
parametrization can be
introduced  in  a  unified
way is presented.

S t u d y g u i d e  f o r
Robot Dynamics and
Control  by  Spong
and Vidyasagar, Isbn
9 7 8 0 4 7 1 6 1 2 4 3 8
Cram101
Never  HIGHLIGHT  a
Book  Again!  Virtually
a l l  o f  the  testable
te rms ,  concepts ,
persons,  places,  and
e v e n t s  f r o m  t h e
textbook are included.
Cram101  Jus t  the
FACTS101  studyguides
give all of the outlines,

highlights,  notes,  and
q u i z z e s  f o r  y o u r
textbook with  optional
online  comprehensive
practice  tests.  Only
Cram101  is  Textbook
Specific.  Accompanys:
9 7 8 0 4 7 1 6 1 2 4 3 8
9780471605638 .

Robot Dynamics and
Control

M o d e l l i n g  a n d
Control  Spr inger
Science  &  Business
Media
This first volume in the
series is based on part
o f  a  cou r se  tha t  I
taught in various state
and private institutions
during 1979 and 1980.
It  was concerned with
the design and control
o f  s t a t i o n a r y ,
art iculated  robots
operat ing  as  non-
feedback systems. This
book (which is devoted
to  the  statement  and
unders tand ing  o f
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problems  rather  than
their solution) presents
a review of some of the
work, started in 1972,
of  the  team  involved
wi th  robot ics  and
biomechanics  at  the
Automation Laboratory
at  Montpe l l ie r ,  in
association  with  the
French National Centre
for  Scientific  Research.
I  am greatly  indebted
t o  P r o f e s s o r  A .
Liegeois,  the  guiding
light of the team, to A.
Fournier,  E.  Dombre,
W.  Khalil,  P.  Molinier
and P. Borrel who have
contributed so much to
the  progress  made  in
this  field.  The  second
volume  will  describe
the present state of the
knowledge  of  robotic
systems which are able
t o  p e r c e i v e  t h e
environment,  to  a
g rea te r  o r  l e s se r
extent,  and  to  react
appropriately.  Such
robots  will  be  able  to

perform  the  function
required  of  them,  in
spite of  unpredictable,
limited changes in the
environment. The third
volume  will  deal  with
teleoperations,  the
branch  of  robotics
characterized  by  the
necessary  and  almost
permanent presence of
a  human  operator  at
the controls. The fourth
v o l u m e  w i l l  b e
c o n c e r n e d  w i t h
t e c h n o l o g i c a l
components  of  robots
and  further  volumes
will  discuss  robotic
l a n g u a g e s  a n d
programming methods,
decision autonomy and
artificial  intelligence
and,  finally,  the
computer-aided design
of robots.

Robotics, Vision and
Control

F u n d a m e n t a l
A l g o r i t h m s  i n
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MATLAB  Springer
T h e  a u t h o r  h a s
maintained  two  open-
s o u r c e  M A T L A B
Toolboxes  for  more
than 10 years: one for
robotics  and  one  for
v i s i o n .  T h e  k e y
s t r e n g t h  o f  t h e
Toolboxes  provide  a
set of tools that allow
the user  to  work with
real  problems,  not
trivial  examples.  For
the  student  the  book
makes  the  algorithms
accessible, the Toolbox
code  can  be  read  to
gain  understanding,
and  the  examples
illustrate how it can be
u s e d  — i n s t a n t
gratification  in  just  a
coup le  o f  l i nes  o f
MATLAB  code.  The
code  can  also  be  the
starting  point  for  new
work,  for  researchers
or students, by writing
programs  based  on
Toolbox  functions,  or
modifying  the  Toolbox

c o d e  i t s e l f .  T h e
purpose of this book is
t o  e x p a n d  o n  t h e
tu to r i a l  mate r i a l
prov ided  wi th  the
toolboxes,  add  many
more examples, and to
weave  th i s  i n to  a
narrative  that  covers
robotics and computer
vision  separately  and
together.  The  author
shows  how  complex
p r o b l e m s  c a n  b e
d e c o m p o s e d  a n d
solved using just a few
simple  lines  of  code,
and hopefully to inspire
u p  a n d  c o m i n g
researchers. The topics
covered are guided by
the  rea l  problems
observed  over  many
years as a practitioner
of  both  robotics  and
computer  vision.  It  is
written  in  a  light  but
informative  style,  it  is
e a s y  t o  r e a d  a n d
absorb, and includes a
lot of Matlab examples
and  figures.  The  book
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is a real walk through
the  fundamentals  of
robot  k inemat ics ,
dynamics  and  joint
level  control,  then
camera models, image
processing,  feature
extraction and epipolar
geometry, and bring it
all together in a visual
s e r v o  s y s t e m .
Additional  material  is
p r o v i d e d  a t
http://www.petercorke.
com/RVC

Dynamic Analysis of
Robot Manipulators

A  Cartesian  Tensor
Approach  Springer
Science  &  Business
Media
The  purpose  of  this
m o n o g r a p h  i s  t o
p r e s e n t
c o m p u t a t i o n a l l y
efficient  algorithms  for
solving basic problems
in  robot  manipulator
d y n a m i c s .  I n  p a r
ticular,  the  following

problems  of  rigid-link
o p e n - c h a i n
manipulator dynam ics
are  considered  :  i )
computation of inverse
d y n a m i c s ,  i i )
computation of forward
dynamics,  and  i i i )
g e n e r a t i o n  o f
linearized  dynamic
m o d e l s .  C o m
putationally  efficient
solut ions  of  these
p r o b l e m s  a r e
prerequisites  for  real
time robot applications
and  s imu la t i ons .
Ca r tes i an  tenso r
a n a l y s i s  i s  t h e
m a t h e m a t i c a l
foundation  on  which
the  above  mentioned
c o m p u t a t i o n a l
algorithms  are  based.
In  part icu lar ,  i t  i s
s h o w n  i n  t h i s
monograph  that  by
e x p l o i t i n g  t h e
relationships  between
second order Cartesian
tensors  and  the i r
vector  invariants,  a
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number of new tensor
vector identities can be
o b t a i n e d .  T h e s e
identities  enrich  the
theory  of  Carte  sian
tensors and allow us to
manipulate  complex
Car tes i an  tenso r
equations  effuctively.
Moreover,  based  on
these  identities  the
classical vector descrip
tion  for  the  Newton-
Euler equations of rigid
b o d y  m o t i o n  a r e
r e w r i t t e n  i n  a n
equivalent  tensor
formulation  which  is
s h o w n  t o  h a v e
computational  advan
tages over the classical
vector  formulation.
T h u s ,  b a s e d  o n
Car tes i an  tenso r
a n a l y s i s ,  a
conceptually  simple,
easy to implement and
c o m p u t a t i o n a l l y
efficient  tensor
m e t h o d o l o g y  i s
p resented  in  th i s
m o n o g r a p h  f o r

studying classical rigid
body  dynamics.  XlI
Appl ication  of  this
tensor methodology to
the dynamic analysis of
rigid-link  open-chain
robot  manipulators  is
simple and leads to an
efficient  fonnulation  of
the dynamic equations
of motion.

Neura l  Network
Control  Of  Robot
Manipulators  And
Non-Linear  Systems
CRC  Press
There  has  been  great
interest  in  "universal
controllers" that mimic
the functions of human
processes  to  learn
about the systems they
are  controlling  on-line
so  that  performance
i m p r o v e s
automatically.  Neural
network controllers are
der ived  fo r  robot
manipu lators  in  a
variety  of  applications
including  posit ion
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control,  force  control,
link  flexibility
stabilization  and  the
management  of  high-
frequency  joint  and
motor  dynamics.  The
first chapter provides a
background  on  neural
ne tworks  and  the
second  on  dynamical
systems  and  control.
C h a p t e r  t h r e e
introduces  the  robot
control  problem  and
standard  techniques
s u c h  a s  t o r q u e ,
adaptive  and  robust

control.  Subsequent
chapters  give  design
t e c h n i q u e s  a n d
Stability Proofs For NN
Controllers  For  Robot
Arms, Practical Robotic
systems  with  high
frequency  vibratory
modes,  force  control
and a general class of
non-linear  systems.
The  last  chapters  are
devoted  to  discrete-
time  NN  controllers.
Throughout  the  text,
worked  examples  are
provided.


