Stability benefits of body undulation and compliance for snakes and snake robots
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traversing large, smooth obstacles
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Snakes traverse complex 3-D terrains well
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1. Background & Motivation

Tree branches

Maintain stability using anchor points
Arboreal: Gripping

Sand slope: Bracing

Step as a representative 3-D terrain: Lage, smooth with no available anchor points
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2. Animal Experiments

Obtaining continuous body 3-D kinematics
Continuous body 3-D interpolation with tracked BEETags

Snake uses a partitioned gait

Partitioned gait helps snake traverse a large step stably
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Compliant body also helps
Deformation of snake body
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3. Snake Robot Development and Experiments
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Snake Robot Design
One-way wheel with suspension
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Traversal Results

Photo of snake robot

Snake robot features:
3-D deformation ability

The snake robot uses partitioned gait to traverse a high step
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Body compliance improved contact, reduced roll instability, and increased high step traversal probability

animals and previous snake robots

Performance comparison with
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