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1 Background
• We investigate state-based self-

predictive RL.
• Self-predictive RL is sample efficient

but susceptible to dimensional col-
lapse due to its self-supervised loss.

2 Methods
• iQRL quantizes the representation

to prevent dimensional collapse.
• iQRL is straightforward, compat-

ible with any model-free RL algo-
rithm, and demonstrates strong per-
formance in DMControl.

Encoder: zt = f (eθ(ot))
Dynamics: ẑt+1 = f (zt + dϕ(zt , at))
Value: qt = qψ(zt , at)
Policy: at ∼ πη(zt)
Codebook: zt ∈ C

Lrep(θ, ϕ; τ) =
H−1∑
h=0

γh
(

f (ẑh + dϕ(ẑh, ah))
∥f (ẑh + dϕ(ẑh, ah))∥2

)⊤ (
f (e—θ(oh+1))
∥f (e—θ(oh+1))∥2

)
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Reward head doesn’t stop dimensional collapse
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Reconstruction loss has a detrimental impact
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Projection head decreases sample efficiency
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