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ZE’ Fig. 5. Grab red rod on the Coralita X127: the rod sits below the robot, so the policy dives more than 0.8 meters in
2. An empirical evaluation of BC model performance under Varying = under 8 seconds to achieve success. Depth (see Fig. 1), known in standard marine-vehicle convention as “heave,” is
. . . ep e1e . . — included in the action space. On the Coralita X127, tasks were done at varying depths, making heave crucial for
lighting, visibility, and environmental disturbances. S Success
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Grab red rod — misses, backs off, re-approaches

A VLA's value is a backbone pretrained on terrestrial data. If frozen, every

underwater frame is out of distribution. Fine-tuned on our small, noisy dataset,
SmolVLA overfits and loses generalization. ACT's small encoder, alternatively, Moor - rope (Shipwreck) | 66.7% n=el

trains end-to-end on in-domain demonstrations.
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Fig. 6. ACT showed strong recovery trajectories under rough night-time currents at Manoel Island Marina;
SmolVLA showed none. Robustness to turbulence is necessary for successful marine manipulation.

2 - Persistent disturbance under a slow policy

In marine field environments, the ROV is jostled in all six DOF, so movements are

prone to the accumulation of error. SmolVLA, a heavier model, replans infrequently, .
so a chunk conditioned on a stale observation drifts before the next inference step. Grab - red rod (Marina) | 0.0% ' g Future Works
ACT's lighter architecture replans faster, staying closer to the loop.
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, o ) ¢ Extending the observation space with IMU data would allow BC policies to account for ROV
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motion induced by hydrodynamic disturbances, reframing underwater manipulation as a partially
dynamic task rather than a static one.
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Want to stay updated? SHP ) ® Improving chunked inference speed, as explored in DynamicVLA, would allow heavier VLAs to
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contact HlfO, and more! Fig. 3. Success rate by task and location. ACT consistently outperforms SmolVLA, and Mooring is the best-performing task family for Finally, collecting additional trials across Coralita X127 and other wrecks, evaluating longer

) ) . ) both architectures horizon tasks such as tether untangling, and progressively extending deployments to greater depths
lalr'researCh'nyu°glthUbJO/ Embodied-at-Sea would allow policies to advance toward robust underwater embodied intelligence.




