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PRISM Automatically Achieves Sensorless Compliance
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PRISM: Polynomial Representations for Interaction-Structured Motor Control

Robot Policy Learning is Not Arbitrary Mapping

Task Command

M(q)··q + C(q, ·q) ·q + g(q) = Q [C(q, ·q) ·q]i = ∑
j,k

cijk(q) ·qj
·qk

Pjoint = ∑
i

τi
·qi Wcontact = ∫

t1

t0

f⊤
c vc dt

PRISM

A1

A2 ⋅

+
s2 ×

✓ PRISM learns multiplicative interactions rather than prescribes them.

✓ PRISM represents compactly by recursively adding bilinear terms.

✓ PRISM substantially outperforms standard MLPs, esp. on generalization.

Arbitrary Image-to-Label Mapping via MLP

PRISM Gains Are Not Matched by Larger MLPs

Dog

MLP

ELUAffine

Task Command

ψ1(xt) = A1(xt)
ψ2(xt) = A1(xt) + s2 (A1(xt) ⊙ A2(xt))
ψk(xt) = ψk−1(xt) + sk (ψk−1(xt) ⊙ Ak(xt))

Feature

   ReLUAffine

Classifier

PRISM Improves Recovery Success After Failures

PRISM Generalizes Better Beyond Training Conditions

After a stable grasp and lift,

Induce failure with forced opening

PRISM Improves Real World Control of Tape PickupPRISM Improves Robot Control and Generalization
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Ak(xt) = Wkxt + bk

μ = 1.8 × 1.2 +4.8 kg
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Key Take-Aways

MLP = PRISM{sk=0,∀k}

ACT
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MCC Sensorless
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MCC Oracle
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PRISM


