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Advances in Orbital Robotics
G. Hirzinger, B. Brunner, R. Lampariello, K. Landzettel, J. Schott

and B. M. Steinmetz
German Aerospace Center (DLR)

Ground Mobility Systems for Planetary Exploration
P. Fiorini

California Institute of Technology

� ROTEX - thefirst remotely
controlledspacerobot

� Free-flyingspacerobots -
Experienceswith thelabdemonstrator
ESSandtheJapaneseETS
VII

� DLR’stasklevel, sensor-based
teleprogrammingsystemMARCO

� Futureperspectivesin space
robotics

� Summaryof thestateof theart
of groundmobility of Planetary
exploration

� Theaim is to increasescientific
return using different mobility
paradigms

� A promisingnew approachishopping,
capableof largeobstacleavoidance

� Mobility mustbeoptimizeddepending
on terrain type andexploration
scope.

Experience and Lesson Learned From the ETS-VII Robot
Satellite Mission
Mitsushige Oda

National Space Development Agency of Japan

Behavior-Based Control for Autonomous Underwater
Exploration

J. Rosenblatt, S. Williams and H. F. Durrant-Whyte
University of Sydney

� The world first satellitemounted
spacerobot system, launchedin
Nov.1997

� Robot arm is tele-operatedfrom
the on-groundcontrol station in
Japan

� Automatedsatellitecaptureandmany
otherexperimentswereconducted

� Tech. to be usedin operationof
thespacestation

� Autonomouscontrolof anunderwater
vehiclefor surveillanceof coral
reefs

� Sonarandvision-basedbehaviors
combinedby fuzzy logic and
utility fusionarbiters

� Behaviorsselectedby task-level
controlleraccordingtomission
plan

� AUV followstargets, maintains
altitude, andavoids collisions
in naturalcoastalterrain

Enhanced Mars Rover Navigation Techniques
R. Volpe, T. Estlin, S. Laubach, C. Olson and J. Balaram

California Institute of Technology

Underwater Robotics
J. Yuh

University of Hawaii
� Marsroveroperationsareconstrained

by infrequentcommunication, unknown
terrain, low power, andlimitedcomputing.

� RobustnavigationthroughnaturalMars
terrainisneededtomaximizescience
returnby missions.

� Progresshasbeenmadein four relevant
areas: positionestimation, visuallocalization,
sensorconstrainedpathplanning, and
dynamicactivity planning.

� Ongoingsimulationandexperimentation
demonstrateimprovedperformanceand
autonomy.

� During1990s, numerousworldwideresearchanddevelopment
activitieshaveoccurredin underwaterrobotics, especially
in theareaof autonomousunderwatervehicles(AUVs).
As theoceanattractsgreatattentiononenvironmental
issuesandresourcesaswell asscientificandmilitary
tasks, theneedfor anduseof underwaterroboticsystems
hasbecomemoreapparant. This papersurveys some
key areasin currentstate-of-theartunderwaterrobotic
technologies.

� Thispaperfocusesonseveralsubareasof underwater
robotics: Dynamics, Control, NavigationandSensors,
Communications, Powersystems, PressureHulls, and
Manipulators.

� Evaluationandcomparisononvarioussubsystemsare
presentedin thispaper.

� While not providing a completesurvey, it is hoped
thatthissurvey canhelpprovideadirectionfor future
advancementsin thesubjectareaandattractmoreresearchers
andpotentialusersof underwaterobots.
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