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Our method enables stable real-world traversal over plank bridges and discontinuous balance beams using only onboard sensing.

Why Risky Gap Terrains Are Hard

= Safe traversal requires accurate perception of
discontinuous support geometry, which is difficult
to maintain under mapping drift

= Blind locomotion often fails on narrow beams, plank
bridges, and wide gaps, where small foothold errors
can quickly lead to instability.

= Existing pereeption -driven systems may rely on
complex senslng staeks, reduemg praetleal deployability.
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The proposed system converts single-LIDAR observations into a
robot-centered elevation map and combines terrain features with
proprioception in a learned locomotion policy to generate stable
actions over risky gap terrains.

Experlmental Scenarlos

We evaluate the proposed system in indoor hardware
experiments on six risky terrain configurations: single gaps,
plank bridges, wide and narrow balance beams, mixed balance
beams, and inclined balance beams.

Field Deployment and Outdoor Validation
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Hiking route

Beyond structured 1nd00r setups, we deploy the system in
outdoor hiking environments and visualize traversable
support regions from onboard LiDAR observations.
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