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http://wwwifrc.ri.cmu.edu/




Extremes

Arctic

Antarctic
Cryo Cold Deserts

Torrid Heat Volcanoes
Radiation Canyons
Vacuum Craters

Oceans
Hot Springs
Vents

Pressure
Toxicity
Energetics

Scale Battlefield
NBC Plants
Mines
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Robotic Evolution
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Technical Distinctions, Geometric Growth




Defense & Law Enforcement Robotics

7.. PR :
RATLER (reconnaissance)

BUGS (UXO detection)

Andros (bomb disposal)

DarkStar (reconnaissance)



Hazardous Duty Robotics

B :

(hazardous waste clean-up)

i

Houdini

Pioneer (Chornobyl stabilization)

Rosie (dismantlement ops)



Orbital Robotics

Space Shuttle RMS Ranger

o ' fEicas
AERCam Sprint Special Purpose Dexterous Manipulator



Planetary Robotics

Inflatable Rover

Lunokhod

LSR Robotic Rover

Nanorover Marsokhod



Robotics in Planetary Analogs
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, 1992

Nomad, Atacama Desert, 1997

Nomad, Patriot Hills, Meteorobot, Elephant Moraine, Hyperion, Devon Island,
Antarctica, 1998 Antarctica, 2000 Canadian Arctic, 2001
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Mobility

. Mare Highland Streambed Volcano Canyon

Mass

1000 kg

100 kg

10 kg

1 kg o
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Full Autonomy

Mission
AUtONOMY science Autonomy

Robot Teams

Task Autonomy

Autonomous Sorties

Instrument Protocols

Scripting

A to B Navigation

o

Q

O
SO

2 OK\@
O &
e > :
\>

Teleoperation



Autonomous Science Technologies

e |nter-site traverse and site
coverage

« Drills, manipulators, and
instruments integrated

e Science Autonomy,
classification and
experiment protocols

-« Sample acquisition and
preservation

Meteorite

Intra-site and inter-site science Instruments, manipulators, and drills

[&]

Science protocols and operations Sampling and preservation

http://www.frc.ri.cmu.edu/projects/meteorobot2000/
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