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Are meaningful safety guarantees even possible?
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T2: Safe learning, control, 
& verification
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Find/adapt to unknown unknowns
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data is key
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Domain Randomization: Key Step in Sim2Real Recipe



Data Controller

Want policy  from class  to minimize control objective:Ut = πt(Xt) Π⋆

System dynamics: Xt+1 = f(Xt, Ut, θ⋆) + Wt Wt ∼ 𝒩(0,σ2
wI)

 = J(π, θ) Eπ
θ [

T

∑
t=1

ct(Xt, Ut) + cT+1(XT+1)]
1. Estimate  via least squares over data ̂θ ̂θ = arg min

θ
∑

(X,U,X+)∈D

X+ − f(X, U; θ)
2

2. Synthesize a controller π⋆(Xt, ̂θ)

 unknown,θ⋆
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Xt+1 = [
1.01 0.01 0
0.01 1.01 0.01

0 0.01 1.01] Xt + Ut + Wt ct(Xt, Ut) = ∥Xt∥2 + ∥Ut∥2

Linear System Quadratic Cost

π𝖢𝖤( ̂θ) ≜ argmin
π∈Π⋆

J(π, ̂θ)
Certainty Equivalent Control

unreliable in low-data regime
high-performing when stabilizing 

π𝗋𝗈𝖻𝗎𝗌𝗍( ̂θ) ≜ argmin
π∈Π⋆

sup
θ∈G

J(π, θ)
Robust Control

reliable in low-data regime
overly conservative performance  



Set  G = {θ : (θ − ̂θ)⊤(N𝖥𝖨( ̂θ))−1(θ − ̂θ) ≤ 𝖼𝗈𝗇𝖿}
Input: Estimate  ̂θ

Define  as a uniform dist. over  𝒟 G
Return π𝖣𝖱( ̂θ) ≜ argmin 

π∈Π⋆

EΘ∼𝒟 [J(π, Θ)]

Domain Randomization
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