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Figure 2: Adaptive refinement controller in ElasticWAM. Language, visual observations, and pro-
prioception condition the world state. Temporal and spatial branches produce a refinement-demand
field that determines when to commit, how far to advance, and which latent regions to update.

Since the Beta density is normalized, the amplitude directly corresponds to the mass of the local
curve. We aggregate the local curves according to their actual token support:∫ 1

0

qg(z | s) dz = ag(s), Q(z | s) =
G∑

g=1

ng

NF
qg(z | s). (2)

Thus, Q(z | s) forms a unified spatiotemporal refinement field: its total mass describes how much
useful world refinement remains, its distribution along z describes where further progression is pre-
ferred, and its local components indicate where refinement demand is spatially concentrated. This
formulation provides a common representation for temporal stopping, denoising progression, and
spatial allocation. We next introduce a conditional instantiation that factorizes the field according to
the execution structure of the underlying WAM.

3.2 CONDITIONAL INSTANTIATION FOR ADAPTIVE INFERENCE

The general field in Sec. 3.1 allows each group to have an independent temporal profile. Since all
future video tokens share a single noise progression, ElasticWAM adopts a shared temporal basis:

qg(z | s) = ag(s)B0(z | s), B0(z | s) = Beta(z;m0(s), c0(s)) . (3)

The global field therefore factorizes as

Q(z | s) = D(s)B0(z | s), D(s) =

G∑
g=1

ng

NF
ag(s), (4)

where B0 captures the shared temporal progression and D(s) measures the remaining refinement
demand. To separate absolute demand from its spatial distribution, we area-center the relative logits:

∆ug(s) = urel
g (s)−

G∑
j=1

nj

NF
urel
j (s),

G∑
g=1

ng

NF
∆ug(s) = 0. (5)

The local amplitudes are then defined by

ag(s) = sigmoid (b0(s) + stopgrad[∆ug(s)]) , (6)

where ∆ug preserves spatial ordering and the common mode b0 controls absolute demand.
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