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Preliminaries
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Preliminaries

Question
Can we introduce Physics-informed biases into the value learning
step to improve Value estimation and Value generalization?

3



Physics-informed perspective on value learning
Hamilton-Jacobi-Bellman (HJB) Equation
Given ̇𝑠(𝑡) = 𝑓 (𝑠(𝑡), 𝑎(𝑡)), 𝑡 ≥ 0, the HJB for an undiscounted optimal
control problem becomes

inf
𝑎∈A

[𝑐(𝑠, 𝑎) + ∇𝑠𝑉(𝑠, 𝑔)⊺𝑓 (𝑠, 𝑎)] = 0.
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Eikonal PDE
HJB vs Eikonal
The following inequality holds

inf
𝑎∈A

[𝑐(𝑠, 𝑎) + ∇𝑠𝑉(𝑠, 𝑔)⊺𝑓 (𝑠, 𝑎)] ≤ 𝑐∗(𝑠) + ||∇𝑠𝑉(𝑠, 𝑔)||𝐹∗(𝑠), (1)

where ̇𝑠(𝑡) = 𝑓 (𝑠(𝑡), 𝑎(𝑡)), 𝑐∗(𝑠) = inf𝑎∈A 𝑐(𝑠, 𝑎) and 𝐹∗(𝑠) = sup𝑎∈A ||𝑓 (𝑠, 𝑎)||.

Eik-HIQL

L𝑉(𝜽𝑉) =𝔼(𝑠,𝑠′)∼D,𝑔∼P𝑔
[𝐿𝜄

2(R(𝑠, 𝑔) + 𝛾𝑉𝜽̄𝑉
(𝑠′, 𝑔) − 𝑉𝜽𝑉

(𝑠, 𝑔))

+ (||∇𝑠𝑉𝜽𝑉
(𝑠, 𝑔)|| ⋅ 𝑆(𝑠) − 1)2]
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Goal-conditioned RL: Results

Eik HIQL vs HIQL
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Goal-conditioned RL: Results
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Thank you!
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