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Dynamics: Graphical Model
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Dynamics: Graphical Model
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Heteroskedastic GPs

Mode assignment GPs

Concrete mode distribution
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Dynamics: Posterior

p(Δ𝐱𝑡+1) = p(Δ𝐱𝑡+1 |drop) ⋅ p(drop)

+ p(Δ𝐱𝑡+1 |no drop) ⋅ p(no drop)
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Dynamics: Posterior

p(Δ𝐱𝑡+1) = p(Δ𝐱𝑡+1 |drop) ⋅ p(drop)

+ p(Δ𝐱𝑡+1 |no drop) ⋅ p(no drop)
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Policy: Graphical Model
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Policy: Posterior
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N NFQ2 GP3 Ours

100 0.66(16) 1.41(1) 1.18(9)
250 1.71(7) 1.54(1) 2.33(1)
500 1.60(10) 1.56(1) 2.25(1)
1000 1.99(6) 2.13(1) 2.32(1)
2500 2.26(2) 1.91(1) 2.28(1)
5000 2.33(1) 1.91(1) 2.28(1)

2Riedmiller 2005
3Deisenroth and Rasmussen 2011
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Industrial Reinforcement Learning

Interaction with domain experts

• Incomplete system knowledge

• Hierarchical priors

• Interpretable sub-models
K
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Trustworthy decision making

• Uncertainty due to incomplete data

• Stochastic systems

• Robust and efficient inference
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Variational Bound

ℒDAGP = 𝔼q(𝐅,𝝀,𝐔)[log
p(𝐒′, 𝐋, 𝐅, 𝝀, 𝐔 |𝐒)

q(𝐅, 𝝀, 𝐔)
]

=
𝑁
∑
𝑛=1

𝔼q(𝐟𝐧)[log p(𝐬
′
𝐧 | 𝐟𝐧, 𝐥𝐧)] +

𝑁
∑
𝑛=1

𝔼q(𝝀𝐧)[log p(𝐥𝐧 |𝝀𝐧)]

−
𝐾
∑
𝑘=1

KL(q(𝐮(𝐤)) ‖‖ p(𝐮(𝐤) ||𝐙(𝐤))) −
𝐾
∑
𝑘=1

KL(q(𝐮(𝐤)
𝝀 )‖‖ p(𝐮

(𝐤)
𝝀
||𝐙

(𝐤)
𝝀 ))



Predictive Posterior

q(𝐬𝑡+1 | 𝐬𝑡) = ∫
𝐾
∑
𝑘=1

q(𝐥(𝑘)𝑡 || 𝐬𝑡) q(𝐬
(𝑘)
𝑡+1

|| 𝐬𝑡) d𝐥
(1)
𝑡 … d𝐥(𝐾)𝑡

≈
𝐾
∑
𝑘=1

̂𝑙 (𝑘)𝑡 �̂�(𝑘)𝑡+1
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