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Mission Goals

 Travel over a 1 km distance on the Moon’s surface

« Safely deliver a 1 kg payload

* Total weight of the rover is limited to 10 kg
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| Flexible cables

Diameter: ~1 m
Weight: 2 kg

\‘ Actuators + Electronlcs‘ « Compliant

* Lightweight

« Compact

 Robust




Mission Goals

 Travel over a 1 km distance on the Moon’s surface

-> Tensegrity robots can travel by combining rolling anad
hopping

« Safely deliver a 1 kg payload

-> Tensegrity structure provides payload protection

* Total weight of the rover is limited to 10 kg

- Tensegrity robots are lightweight



Probe Detail -

Robust Design
Allows for
Hard Landings
and Going
Down Craters

Self-Roll to Final Destinatiow
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Probe Detail - | Deployment From Base Rover

Robust Design
Allows for
Hard Landings
and Going
Down Craters

Thruster Payload

Probe Makes Multiple Hops %
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Self-Roll to Final Destination
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Prbbe Ma'kes. Mulﬁple Hops
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14 Drop Height: 48 inches (122 cm)
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Height (m)

Height (m)

First hop Second hop Third hop
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Nominal Hopping Distance =330 m

200 400 600 800 1000
Distance traveled towards goal (m)

(b)

Nominal Hopping Distance =10 m

200 400 600 800 1000
Distance traveled towards goal (m)

(d)

Nominal Estimated
flight consumed
distance propellant
per hop mass
1000 m 1.23 kg
330 m 2.65 kg
100 m 3.88 kg
10m 13.68 kg
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Y Position (m)

Planar Trajectory of Thruster Tensegrity

(Noypal Hopping Distance = 330.0 m, Nominal Thrust Angle = 45.0 deg)
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Azimuthal Angle [deg]
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(b)

Comparison of Thruster Orientation Workspaces
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Actuation Inner Outer All
location cables cables cables
Ml 27 17 99
azimuthal
Max. 46 55 63
azimuthal
A;lmuthal 23 25 85
difference
Min. 44 54 42
elevation
WD 120 140 147
elevation
Elevation 76 86 105
difference
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| ocalization

(a) (b)

Path planning

(b)
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Thank youl

 Contact

- E-mail: knkim@berkeley.edu

- Website: hittp://best.berkeley.edu/best-research/best-berkeley-
emergent-space-tensegrities-robotics/

« This work is supported by NASA Innovative Advanced Concepts
Program, NASA Early Stage Innovations grant (NNX15AD74G) and
UARC STl Graduate Student Summer Internship program.
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