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Vision-Based Dynamic Estimation and Set-Point Stabilization
of Nonholonomic Vehic les

F. Conticelli � , D. Prattichizzo � , F. Guidi � and A. Bicchi �
� Scuola Superiore Sant’ Anna, � University of Siena and � University

of Pisa

Closed loop motion plans for mobile robots
J. M. Esposito and V. Kumar
University of Pennsylvania

� In this paper, a nonholonomicvehicle
is stabilizedto a desiredposethrougha
visual servoing technique. The control
taskconsistsin regulatingtherobotpose
by usingreal-timevisualdata.

� Thevisualservoingof thenonholonomic
vehicleisbuilt throughdiscontinuouschange
of coordinatesandLyapunov-baseddesign.

� Simulationson an autonomousmobile
robotarereported, thatshow thepracticality
of theproposedapproach.

� Vision-basedstabilizationmayberequired
in autonomousparkingordockingof mobile
robots.

� Weapproachsensor-basedplanningusinga
game-theoreticframework

� Ratherthan synthesizecontrol laws from
thespaceof all functions, welimit oursearch
tospecificclassesof functions; namely, piecewise
linear feedbackand a certain type of one
parameterfeedbacklaws.

� Whileourmin-maxcontrollawsproveoptimal
undertheworstcasescenario, theproblem
doesnotpossessasaddlepointsolutiondue
to theunderlyingtopologyof theproblem.

� Thesefeedbacklawsenabletherobottoactively
exploit thedynamicsof thegivensensormodel.

Impedance Fields for Trajector y Enhancement in the Intellig ent
Assist Device

G. R. Luecke, K. L. Tan and N. Zafer
Iowa State University

Motion Planning and Trajector y Contr ol of an Underactuated
Three-Link Robot via Dynamic Feedback Linearization

Alessandro De Luca and Giuseppe Oriolo
Universit di Roma ”La Sapienza”

� MotionAugmentationIn Heavy Lift
AssistDevices

� HumanForceInputControlsGeneral
Motion

� ImpedanceFieldsGuideTo Target,
ProtectAgainstCollisions

� IntelligentAssistImprovesErgonomics
andSafety

	 Motionplanningbecomesan
interpolationproblem

	 Exponentialstabilizationof
theplannedtrajectoryisstraightforward

Trajector y fitting with smoothing splines using velocity
inf ormation

C. Lee 
 and Y. Xu �

 Carnegie Mellon University and � The Chinese University of Hong

Kong

Pre-Transition Phase Contr ol: Three Diff erent Appr oaches
N. Doh, G. Jeon, W. K. Chung and Y. Youm

Pohang University of Science & Technology (POSTECH)

� Problem: findasmoothbest-fit
trajectoryfrommultipleexamples

� Solution: Wederiveaspline
smootherin phasespace

� Example: trajectoryfit using
smootherwith principalcurves

� Uses:actionlearning, animation,
andrecognition

 Hardcontacttransitioncontrol

 DefiningPre-TransitionPhase.

 Threedifferentmethodsfor
pre-transitionphasecontrol.

 Increasedperformance, stability
androbustness.
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