EasyChair Preprint
No 13577

EELS-DARTS: a Planetary Snake Robot

Simulator for Closed-Loop Autonomy
Development

Tristan Hasseler, Carl Leake, Aaron Gaut, Asher EImquist,
Robert Swan, Robert Royce, Bryson Jones, Benjamin Hockman,
Michael Paton, Guglielmo Daddi, Masahiro Ono,

Rohan Thakker and Abhinandan Jain

000000000 0oo0ooon 0o ootoboo 000 oooio
0I000DOI000I00 00 00on0Oo0oo 0o00me 000 boo
1000000000 oo 000 0ooo 0o beobooom

June 6, 2024






real-time ray tracing based simulation models for cameras and LiDARs to enable closed-loop testing of
perception algorithms using IRIS-DARTS [1].

EELS-DARTS has been successfully used in field test planning to assist in controller design, tuning,
and traverse testing. We discuss findings and lessons-learned from a recent trip to the Athabasca glacier
in Alberta, Canada. We also perform a quantitative analysis comparing simulation predictions with
experimental results for a surface traversal experiment on hard, synthetic ice in the lab.

Figure 1: (a) EELS version 1.0 initialized into a crescent shape during a surface traversal scenario on
flat synthetic terrain. (b) EELS 1.0 traversing inside a field-test scan of a glacier channel taken from
Athabasca, Canada. (c) An example of a synthetic cylinder-tube subsurface environment. (d) EELS
version 1.5 rigged into a synthetic U-channel subsurface environment. The white lines indicate tethers
used to support the robot before the robot has fully supported itself by pushing against the walls.
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