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Real-Time Robot Learning With Locally Weighted Learning
S. Schaal � , C. G. Atkeson � and S. Vijayakumar �

� University of Southern California, � Kwato Dynamic Brain Project
(ERATO/JST) and � Riken Brain Research Institute

Inverse Kinematics for Humanoid Robots
G. Tevatia and S. Schaal

University of Southern California

� How canwe achieve real-timelearningfor high-dimensional
robotsystems?

� Spatiallylocalizednonparametricneuralnetworksoffer apowerful
approachto robotlearningbasedonsoundstatisticalprinciples,
eitherasmemory-basedor non-memory-basedalgorithms

� Real-timelearningwasdemonstratedfor thetaskof devil-sticking,
pole-balancing, andinversedynamicslearningwith ananthropomorphic
7DOFrobotarm

� Locallyweightedlearningoffersoneof themostpowerful approaches
to real-timerobotlearning

� ExistingExtendedJacobian
Methods(EJM)computationally
tooexpensive

� Mostefficientversionof EJM
with comparableperformance
developed

� Comparedwith variousalgorithms
for computationalcomplexity

� Real time implementation
ona30DOFhumanoidrobot
feasible

Q2: Memory-based active learning for optimizing
noisycontinuous functions

Andrew W. Moore �
	 , Jeff G. Schneider ��	 , Justin A. Boyan � and
Mary S. Lee 	

� Carnegie Mellon University and 	 Schenley Park Research Inc.

Robots can teach people how to move their arm
F. A. Mussa-Ivaldi and J. L. Patton

Northwestern University

� Model: linearcombinationof arm-&-controller
primitives

� Calculatesasubject-specific,

� Thesubjectgripsaplanar, 2-degree-of-freedom
robot

� Implicitly learnsmotionsaftertheforce
field is removed

Towards Programming Tools for Robots That Integrate
Probabilistic Computation and Learning

S. Thrun
Carnegie Mellon University

 Making robotprogrammingeasier

 Integratinglearningandprobabilistic
computationinto C++

 Enormoussavings when developing
robotsoftware

 Learningcandrasticallyspeeduprobot
programming
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