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Analysis and Evaluation of Stability and Performance
Robustness for Teleoperation Contr ol Architectures
K. Hashtrudi-Zaad and S. E. Salcudean
University of British Columbia

e Operator/Emironmentuncertainties
and time-delayscompromise
stability andperformance

e RolustnessinalysisusingLlewellyn’s
criterionandimpedanceminima/Z-widths.

o Tradeofs for controlarchitectures
presented

e Designguidelinesgiven

. Operator

Block Diagram of a Bilateral Teleoperation Control System

Force Reflection for Time-Delayed Teleoperation of Space
Robots
L. F Penin, K. Matsumoto and Sachiko Wakabayashi
National Aerospace Laboratory, Japan

Overview camera

e How to useforce reflectionto improve
time-delayedeleoperatiofd

e Use force-reflectinghand controllersas
displayingtoolswith andwithoutamodel

e Experimentsonductedeleoperatinghe
robotonboardeETS-7satellite

e Firstextensie applicationof forcereflection
onarealspaceobot

Teleoperation Station

Photo-Realistic Scene Prediction of Partially Unknown
Environments for the Compensation of Time Delays in
Telepresence Applications
M. Barth, T. Burkert, C. Eberst, N. O. Stoffler and G. Farber
Technische Universitat Munchen

e Delaysin thevisualFeedback
of aTeleoperatiorBystem

e Model from Cameralmages
photo-realisnby TextureMapping

e SceneReconstructiomndPredictiol
in structuredEnvironments

e Photo-realistidPredictioncan
beachiered

95

Design of a Teleoperation Controller for an Underwater
Manipulator
Dong-Soo Kwon'!, Jee-Hwan Ryu!, Pan-Mook Lee? and Seok-Won
Hong?
!Korea Advanced Institute of Science and Technology and 2Korea
Research Institute of Ships and Ocean Engineering

Teleoperatiomf anundervatermanipulator Fn
is harderthenotherteleoperations

e Toachiereatranspareng adaptvesliding MASTER

modecontrolanddisturbancebsererare
usedor theslave andthemasterrespectrely

Wegotanexcellentresultsfor freemotion
continuousontacimotionandintermittent
contactmotionsimulations

A teleoperatiorontrollerfor anundervater
manipulatoris proposed

UNDERWATER SLAVE

Network-Based Force-Reflecting Teleoperation
A. Sano, H. Fujimoto and T. Takai
Nagoya Institute of Technology

Thisstudyaimsto developapractical
force-reflectingeleoperatothrough
thelnternet

Thedesignof controllersncorporating
adjustmentto the time delay could
berealizedin the framevork of gain
scheduling

Pushingthewall, insertingthe video
cassetteandholdingtheraw egg, have
beenperformedwith hapticsenses

Theproposedontrolstratey is well
suitedto thenetwork-basedeleoperation

Remote Coordinated Controls in Multiple Telerobot
Cooperation
N. Y. Chong?, T. Kotoku!, K. Ohba!, K. Komoriya!, N. Matsuhira?
and K. Tanie!
!Mechanical Engineering Laboratory (MEL), 2Toshiba Corp. and
3SNEDO

e Multi-OperatorMulti-Robot
tele-collaborationvith time
delay

Communication Delay
4 Simulator

Coordinatedtontrolwith predictve
graphicsimulators

SUN Workstation
Network: Ethernet 10Base-T

Time Delay

Local

e Larger masterinstructions Display

andlesstaskcompletiortime.

Microsoft
Joystick
SideWinder

e Developmenbflocalcoordinated
controlsin MOMR teleoperation
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