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Overview

e The use of robotic systems in space
applications continues to grow

e Space Shuttle, ISS

e Spirit and Opportunity Rovers, Phoenix
Lander

e Construction of space solar power
systems at geostationary orbits Imposes a
unique set of technical challenges that can
be overcome by the current set of

technological solutions in the field of
robotics
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Space Shuttle Robotics

e Shuttle Remote Manipulator System
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ISS Robotics

e Mobile Servicing System (MSS): Space
Station Remote Manipulator System
(SSRMS) -
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Mobile Base System (MBS)
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ISS Robotics

e MSS: Special Purpose Dexterous
Manipulator (SPDM)
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ISS Robotics

e Japanese Experiment Module Remote
Manipulation System
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Mars Exploration Rovers

and
ometer

aﬂ UNIVEREBITY

—al PoOLAR BEARS b




Mars Exploration Rovers
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MER Robot Arm Ops
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MER Robot Arm Ops




Phoenix Lander
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Robot Control Methodologies

e Teach/Repeat

e Principal method for controlling fixed-base
factory robots

e Teleoperation
e Control from a distance
e Principal method for a I~
controlling Space Shuttle R, T o
and ISS robots (on-orbit
or from ground)




Robot Control Methodologies

e Autonomous Operation

e High level commanding with no human
Intervention required

e Sliding Autonomy

e Human operators and autonomous agents are
assigned control over different elements of a
single system or multiple systems

Sliding

Teleoperation Autonomy




Physical Architectures

e AERCam (JSC)

e |ISS MSS (CSA)

Robonaut (JSC)

Ranger (UM)

_EMUR (JPL)

e Skyworker (CMU)

e Teams of heterogeneous
multi-robot systems
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Concluding Thoughts

e Significant acceleration in the use of space-
pased robot systems (11 manipulators, 3 mobile
nlatforms) spanning from LEO to Mars

Key questions still remain

e Defining physical architecture including number of

robots, robotic functions, cooperating features, etc
e Addressing life issues
e Deciding on levels of autonomy

e Current state-of-art in space robotics points to a
feasible approach to robotic assembly of Space
Solar Power systems




