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Design of a Desirable Trajectory and Convergent Control for
3-D.O.F. Manipulator with a Nonholonomic Constraint
T. Yoshikawa!, K. Kobayashi? and T. Watanabe!
!Kyoto University and 2Osaka University

« This i iith controlof a3link
manipulator We have alreadyproposeda control law that
its stateto a
jectoryandto ary point,
of th il y but this limitation
onthelocationof theinitial state

« In this paper we proposea designmethodof a desirable
trajectorythatstartsfrom ary giveninitial point, corverges
toary il
ary
freely.

« We did simulationto verify the validity of our approach

We shav the convergenceof the stateof the systemto the
totheorigin
evenwhenthereexists aninitial error. We alsoshav that 3 link planar manipulator The behavior of link 3

requirementsuchasavoiding obstacles

« Inthispaper p

jectory q
the previous method We have
in orderto shaw thevalidity of this method

Stabilization of the general two-trailer system
M. Vendittelli and G. Oriolo
Universit di Roma "La Sapienza”

cartesian motion of the first trailer

Multi-Level Stabilizing Control of an Nonholonomic Vehicle and
Its Discreate-Time Multirate Implementation
L. Palopoli, F. Conticelli and B. Allotta
Scuola Superiore Sant’ Anna

Theaddressegroblemis controllingtherelative
positionbetweeramoving targetandanautonomous
nonholonomieehicle Thepurposédstoanalyse

the performancdoss whena continuoustime
controllaw is approximatedy amultiratedigital
controller

X%

Thecontinuoudime controllaw is synthesized
usingthe backsteppingpproach The control
law structurenaturallyleadsto amultilevel and
multiratedigital approximation

Thecontrollerperformancés assessekly using
aquadratidndex, assigninglifferentfrequencies
to eachsubcontroller

The resultsshav thatthe outerfrequeng has
agreaterinfluenceon the systemperformance
thantheinnerone

Near-Optimal Motion Planning for Nonholonomic Systems
Using Time-Axis Transformation and Gradient Method
Makoto lwamura, Motoji Yamamoto and Akira Mohri
Kyushu University

« In this study, an optimal motion planningscheme x(t)
usingtime-axistransformatiorandgradientmethod
is proposedor nonholonomisystemsThemotion
planningof nonholonomicsystemss formulatedas
anonlinearoptimal control problem target point
t=0 )
. t=tf
Xf

Theoptimalcontrolproblemis toodifficult to solve

dueto peculiardifficulty in thecontrolof thenonholonomic
systems To alleviate the difficulty, we corvert the
optimalcontrolproblemto abidirectional fixed-domain
optimalcontrolproblemby usingquasi-timevariable

(a) original optimal control problem

target manifold

A numericaklgorithmwhichis basednthegradient
methods developedfor theoptimalcontrolproblem
andits convergencepropertywith respectto final
stateerroris proved

The optimal motion planningschemeis apllied to s=0
a 2-link planarfree-jointmanipulator Simulation
resultsshaw theeffectivenes®f theproposeaptimal
motionplanningscheme

§s=0
Xi Xf

(b) bidirectional optimal control problem

Two Hybrid Control Schemes for Nonholonomic Robots
B. Young, J. Lawton and R. Beard
Brigham Young University

= The objective of the paperis to develop hybrid control
i i i ilerobot
towithin a of dangle
wherethe ball is not greaterthan the varianceof the
sensonoise

* Using the geometryof the problem the maneuers are
broken into two components One maneuer changes
drives(or shoot3

robotorientationandtheot
ther By
control laws are obtainedwhich practically regulate a
robot The control laws usea dynamic mode| which
includesstaticfriction.

« Two hybri A i to

proofsfor bothcor
choosingthe controlgainsaregiven

= Hard

In addition
thegainsfor thecor i ith guidelines
presentedh theproofs

Small Radius Attainability Spheres for Driftless Non-holonomic
Systems
Ignacy Duleba
Wroclaw University of Technology

Designnonholonomispheres
for driftlessnonholonomicsystems
centeredattheorigin of thePh.

Hall frame b.ia
e Directionsof motion(weighted 8-12
Ph.Hall basiselementsproduced 8.1
with controlsapplyingthegeneralized 2-28
C-B-H-D formula 8.86
B8.p4
e Simulationsfor unigycle-type 8.62
robots
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The analyticand constructie
solution applicableto motion
planning



