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TL;DR Robots can avoid collisions but still fail to adapt to obstacle risk.

01 Why obstacle semantics matter

A baby warrants more space and slower motion than a trash bin.
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Both avoid collision. Caution must reflect obstacle risk.
Prior work: SocNavBench [4] (people), ASIMOV [5] (safety judgments).

02  OSMA-Bench: matched comparisons

625 tasks - 5 layouts - 7 routes - 18 obstacles
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Based on RoboCasa[1]: same layout, route, and obstacle position.
Change only the obstacle; 6 types per tier. (total 18 obstacles)

03 Measure task safety and motion
Collision-free success - CFSR/TSR

Collision-free successes / all successes
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Higher caution tiers require larger clearance and lower {v,a,j}/d.
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CFSR-I: shared collision-free successes per policy group.

Time inside predefined boundary (s)
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04 Results across 20 policies

4 VLA policies + 8 VLMs x 2 frameworks (VoxPoser [2] - PIVOT [3])
No policy reaches the ideal upper-right corner.

Complete task w/o collision
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VoxPoser adapts more
than PIVOT

SSI: 0.169-0.493 (VoxPoser)
vs —0.140-0.132 (PIVOT)
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SSI: shared collision-free successes within each group; task sets differ.
* VLA SSl is based on only 6/35 matched cells.

VLAs struggle with
OOD task completion

05 Qualitative results

A Same obstacle - Different policies
VLA PIVOT
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Clearance does not follow the caution order.

[1] RoboCasa: Large-Scale Simulation of Everyday Tasks for Generalist Robots. ICLR 2026.

[2] Huang et al. VoxPoser: Composable 3D Value Maps for Robotic Manipulation with Language Models. CoRL, 2023.

[3] Nasiriany et al. PIVOT: lterative Visual Prompting Elicits Actionable Knowledge for VLMs. ICML, 2024.

[4] Biswas et al. SocNavBench: A Grounded Simulation Testing Framework for Evaluating Social Navigation. ACM THRI, 2022.
[5] Sermanet et al. Generating Robot Constitutions & Benchmarks for Semantic Safety (ASIMOV). CoRL, 2025.


https://proceedings.mlr.press/v229/huang23b.html
https://proceedings.mlr.press/v235/nasiriany24a.html
https://arxiv.org/abs/2103.00047
https://proceedings.mlr.press/v305/sermanet25a.html
https://spais-ws.org/
https://spais-ws.org/

