Extreme Terrain Quadruped (ET-Quad)
For Traversing Rocks, Regolith, and
Rough Terrain
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Concept Synopsis
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¢ Walklng over rough terrain . symmetric 5-bar design. 6:1 gear
. . . ducti link.
Cllmblng steep (>6O deg) . . . eoneon ST One T
Lightweight (0.85 kg) sensor " Colors represent
rOCky SlOpeS suite and computation stack: . ‘0’ different gait regions
e Traversing through resistive * Realsense DA35i camers . o . » "
: & . & *  Hokuyu LX30 LiDAR . ’ Terrain recognition facilitates
media (regolith, water, etc.) » 4 Raspberry Pi 4b’s olanning for multimodal

locomotion including running,
climbing, and swimming through
resistive media.

Thermal gradient

Innovations

First legged robot capable
of walking, climbing, and
swimming

Multimodal legs and feet
allow trimodal locomotion

Fully enclosed body
protects interior

electronics to ISO 22810
standards.

C-shaped toes with anisotropic
compliance. 6 toes per foot with
stiffness of 35 N/m in compression

and 17 N/m in tension.
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Robot plans path up crater
remaining in sunlight

Novel thermally informed path
planning algorithm plans energy
efficient paths while accounting
for lunar shadows over time

Results
Swimming in
water (resistive
media) at 8 cm/s

without hardware changes

Thermally informed
planning allows energy
efficient locomotion over
lunar orbital cycle

3D mapping for multimodal
locomotion planning
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