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locomotion on deformable terrain > At sma.ll-to-moc.jerate dgformatioh, yielo.ling terrain F)ehaves 019
approximately like a spring [5]. This motivates a spring-

loaded obstacle model.
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» Locomotion on deformable terrain, where
robot—terrain motion coupling occurs, remains
a gap in existing literature [1].
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g C Obstacles are mounted on spring-loaded linear sliders. » Trials of 30 mm spacings feature consistently greater
g CoM vertical displacements than 20 mm trials.
"_g > Ourinitial, rigid obstacle setup can be modeled as a loaded > If obstacle spacing is greater, robot is better able to
2 o obstacle with a very high spring constant, consistent with traverse “stiff” terrains.
£ 8 prior spring—damper obstacle-contact formulations [6]. This > Robot can overcome squeezing failure mode by
@ E- served as a theoretical limit for observed trendlines. dislodging back leg through CoM vertical
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raise a further question: Can a robot Obstacle Spring Constant (N/mm) > If terrain is soft, robot is better able to traverse

successfully exploit a yielding obstacle field? , , smaller obstacle spacings
Successful ¢;, Range Width vs Obstacle Loading > Robot can overcome slipping failure mode by

» Key question: assuming a greater range of . . _ displacing rather than crossing back obstacle.
successful ¢, values signals robustness to » 20mm trials demonstrate inverse correlation
gait variation and less dependence on tuned » 30mm trials demonstrate direct correlation
leg length or gait-selection design, how does » Robot motion is cyclical and can be divided into two
obstacle stiffness/deformability alter the movement modes (each with a failure mode):

feasible range of ¢, ?

Prior Work

» Prior work linked leg-body position wave phase
offset (¢4,) to horizontal traversal velocity

» This work considered locomotion over static
obstacles.

Significance

» Within elastic deformation ranges, a legged, quadruped
robot might leverage a deformable obstacle field for
terrain traversal, despite significant yielding.
In low spring constant or “soft,” obstacle-dense
terrains, and higher spring coefficient or “stiff,”
obstacle-sparse terrains, this legged robot achieves
locomotion performance comparable to static terrains.
In “stiff,” obstacle-sparse terrains, legged robots may
“squeeze” obstacles, within certain range of leg-body
position phase offsets, to achieve greater vertical
displacement and large obstacle-gap traversal.

Limitations/Future Work

» Asthis robotis a simple, research-oriented robot,
Back movement mode further work includes similar investigations on state-
(failure mode: legs squeeze PVC) of-the-art legged robots and quadrupeds.

Legged robot with 3 DOFs. Forward motion is
defined by motion in the direction of the green
body module. Arrows denote DOFs.
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