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4-D/RCS Reference Model Architecture for Unmanned Ground
Vehic les

J. S. Albus
National Institute of Standards and Technology

Design, Architecture and Contr ol of a Mobile Site-Modeling
Robot

A. Gueorguiev, P. Allen, E. Gold and P. Blaer
Columbia University

� Hierarchicalstructureof plans
andcommands

� Representationof theworld
at fivehierarchicallevels

� Planning, replanning, and
reactingatfive levels

� Many sensors–stereoCCD
& FLIR, LADAR, radar, inertial,
acoustic, internal

� Autonomousrobotnavigation

� Sensorintegrationanddistributedarchitecture

� Successfullyfolloweda210mcomplex
trajectory

� Sensorintegrationleadstohigheraccuracy;
distributedcomputinghelpsprocesslarge
amountsof data

A New Appr oach for Conte xt-Based Exception Handling in
Autonomous Mobile Service Robots

D. Glueer and G. Schmidt
Technische Universitat Munchen

BERRA : A Research Architecture for Service Robots
M. Lindstrom, A. Oreback and H. Christensen

Royal Institute of Technology

� Taskorientedexceptionhandling
for freenavigatingrobots

� RelationalAlgebra, PetriNetmodels,
hierarchicalsystemstructure

� Evaluatedin Shop-Floorandoffice
environments

� Significantreductionof MTBF,
cascadedexceptionscovered, alternate
therapiesapplicable

� RequirementsonaServiceRobotArchitecture

� DesignandImplementationIssues

� Experimentsperformedon ourRobots

� Comparisonswith otherArchitectures

Real-Time Contr ol of Internet Based Teleoperation with Force
Reflection

Imad Elhajj � , Ning Xi � and Yun-hui Liu �
� Michigan State University and � The Chinese University of Hong

Kong

A Hybrid Architecture for Hierar chical Reinf orcement Learning
Manfred Huber

University of Texas, Arlington

	 Overcomingrandomtimedelayin
Internet-basedtele-operationwith
forcereflection

	 Event-basedcontrolappliedtoovercome
theinstabilityandde-synchronization
causedby delay

	 Tele-operationwith forcereflection
wasexperimentedbetweenarobot
in MichiganStateandanoperator
in HongKong

	 Firstreal-timetele-operationwith
forcereflectionover theInternet


 Efficientacquisitionof closed-loop
controlpolicies


 Uniform treatmentof basic
actionsandlearnedstrategies


 Skill transferto improvelearning
speedandquality


 Applicationto increasingly
complex locomotiontasks
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