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Introduction
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e VLASs generalize well to categorical instructions: “pick the object”, “open the drawer”.

e However, many real commands are continuous: “pick up the object 30cm”, “open the drawer 50%”.
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Can VLAs generalize to unseen numeric goals?



Problem Statement SEREE
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e Standard VLAs learn numeric goals only through instruction tokens.

e The numeric structure is not explicitly grounded in the action space.

e Limited numeric supervision weakens numeric grounding, limiting generalization to unseen values.
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Method: a Plug-in Action Head (OrdiFlow)
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Method: Canonical Scalar
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e Parse the instruction into a numeric goal, a type,
and a masked instruction with a placeholder.

e This routes the number through a separate
pathway, instead of fusing it into the token

stream.

e Normalize per type; never clamp — out-of-range

commands stay valid.

“Adjust the top-left drawer 50% open” J
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Method: Base + Gated Residual \

We split the predicted action into a value-invariant base and a value-conditioned residual:
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at (V) = baﬁ(ctaeq) T gqﬁ(cta%) O T’cb@? Ctveq)

Value-invariant base — approaCh, grasp, contact gate g € [0,1]7 selects action dimensions
setup; does not see the numeric value.

Per-dimension gate € [0,1] — selects which action .
dimensions the command may modify.
X y z

s . roll pitch yaw grip
Ordered’ Value-condltloned reSIduaI - the Only Task relevant dims: residual passes through,
term that scales with the number. invariant dims: residual is suppressed



Method: Ordered Value-Conditioned Residual \
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magnitude direction

py(u) = €, +softplus(gy([y(u); ct; eg])) > 0

positive density = accumulated magnitude is non-decreasing (ordered)

o dered residual
e Positivity — ordered response, guaranteed — ordered residual r(v)

the structural bias a token head lacks.

extrapolate

e Controlled extrapolation: clip queries to the
training boundary — residual continues

linearly. v
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Results \
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Conclusion \ |

Standard VLASs treat numeric goals as instruction tokens.

This makes value-to-action generalization difficult under sparse numeric supervision.

We separates numeric values from the token stream and models them with an ordered action head.

This leads to stronger unseen-goal generalization in continuous-state manipulation.
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Thank You

For more details and any questions, please visit our poster session.
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