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The dimensionality of the null space (dimN) of matrix C,(f,) is a measure of the
O TS robot " '
Introduction to Autonomous Mobile -R' -2 3 s
LRI T ER G
(1] S ——

. I - ~ )
Consider an ordinary differential-drive c! 7!7\:7 g
' N VY ~

dard wheels sharing a common horizontal ax
no independent kinematic constraints to the system. Therefore, rank[C l(ﬁ‘)] = | and
d,, = 2. This fits with intuition: a differential drive robot can control both the rate of its
change in orientation and its forward/reverse speed, simply by manipulating wheel veloci-
Mobile Robot Kinematics 81 dent constraints... ties. In other words, its /CR is constrained to lie on the infinite line extending from its

'

wheels” horizontal axles.
Page 81 In contrast, consider a bicycle chassis. This configuration consists of one fixed standard
SRS wheel and one steerable standard wheel. In this case, each wheel contributes an indepen-
dent sliding constraint to C,(B,) . Therefore, 8, = 1. Note that the bicycle has the same
Page 81 total number of nonomnidirectional wheels as the differential-drive chassis, and indeed one
In contrast, consider a bicycle chassis.... of its wheels is steerable. Yet it has one less degree of mobility, Upon reflection, this is
appropriate. A bicycle only has control over its forward/reverse speed by direct manipula-
Page 81 tion of wheel velocities. Only by steering can the bicycle change its ICR.
equation (3.40), any robot consisting only... As expected, based on equation (3.40), any robot consisting only of omnidirectional
wheels such as Swedish or spherical wheels will have the maximum mobility, 8, = 3.
Page §1 Such a robot can directly manipulate all three degrees of freedom.

Yet it has one less degree...
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ontrollable steering parameters when defining the degree of steerability s

=rankC1s( s).(3.41
Siegwart, Roland, Nourbakhsh, lllah R., and Scaramuzza, Davide. Introduction to
Autonomous Mobile Robots (2nd Edition). Cambridge, MA, USA: MIT Press, 2011.

ProQuest ebrary. Web. 23 September 2014.
Copyright © 2011. MIT Press. All rights reserved

Press Control-C o copy

Better research. Better learning. Better insights. | ProQuest



| 5%

ProQuest
Ebook Central™

L a D & K e B e

Introduction to Autonomous
Mobile Robots

B Nourbakhsh, Illah R. Siegwart,
Roland Scaramuzza, Davide

b7
MIT Press

B
2011-03-18

E5.

Better research. Better learning. Better insights. | ProQuest



| A - &FEAPDF# X

=Am
piss =l
Fr 48T

* HEED

2|kl

MLA

VIREF/RLEZR, KRAERPDFR X A, e
Hbasil L8

Better research. Better learning. Better insights. | ProQuest



EL

ProQuest
Ebook Central™

L D ek @ B @

Introduction to Autonomous
Mobile Robots

B Nourbakhsh, lllah R. Siegwart,
Roland Scaramuzza, Davide

iR
MIT Press

B4
2011-03-18

B

AR

Better research. Better learning. Better insights. | ProQuest



PDF sS4 7T 4T ¥ /4% &

1IZE6= | we = ce ] HD| e 2|

1.1 Introduction

Robotics has achieved its greatest success to date in the world of industrial manufacturing.
Robot arms, or manipulators, comprise a$ 2 billion industry. Bolted at its shoulder to a spe-
cific position in the assembly line, the robot arm can move with great speed and accuracy
to perform repetitive tasks such as spot welding and painting (figure 1.1). In the electronics
industry, manipulators place surface-mounted components with superhuman precision,
making the portable telephone and laptop computer possible.

Yet, for all of their successes, these commercial robots suffer from a fundamental dis-
advantage: lack of mobility. A fixed manipulator has a limited range of motion that depends
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how RNA

es transcrip-

Detailed genetic and biophysical studies on
polymerase recognizes promoters and in
tion are now being confirmed and augmented by struc-
tural studies. This has also led to a much deeper under-
standing of how individual transcriptional activators
and repressors work, since almost every step of the nit
ation of transcription is the target of some type of acti
repressor. Our picture

conserved SecYEG channel transports proteins into and
through the cytop brane has also begun to
take shape due to a combination of bac

genetics and structural biology a

genetics and structural biology have also joined forces to
further our understanding of the mechanism of action of

transposases and recombinases and how these remark-

niques of micro
es and protcomics
1ol ]

¢ 2DNE QQE Py

on gram-positive bacteria, especially Bacillus subtilis
but also other organisms such as Streptomyces a
Staphylococcus, where appropriate. Whenever possible,
we have further integrated the insights obtained from
genomics and structural biology into those obtained
from molecular genetics. As before, the first two chap:
ters review DNA replication and gene expression, espe
to bacteria. They also include some
he concepts and techniques of molecular genetics,
subjects that are also taught in biochemistry and molec-

biology classes, But these are nok merely eview

est on how bac-
terial chromosomes replicate, segregate, and partition;
how RNA polymerase recognizes promoters and initi-
ates transcription; and how protein export systems
transfer prot nto and through membranes. Some

et sections of these chapters could be assigned as
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