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Why Operator Models? 
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Training and Inference

sequential parallel

Optimization Problems

1) https://stats.stackexchange.com/questions/279292/non-convex-loss-function                                                    2) https://poulami98bakshi.medium.com

1)
2)

Linear Models have the 
Properties we want!



Rewrite
Model

How to get Operator Models?
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Linear Operator:
ሶℎ = ∇ ⋅ 𝑓 + 𝑢∇ ⋅ 𝑔 = 𝐴ℎ + 𝑢𝐵ℎ

 𝑦𝑡 = ℎ(𝑡)(𝑥),    ℎ(𝑡) = 𝑇(𝑡)ℎ0

Nonlinear State Space:
ሶ𝑥 = 𝑓 𝑥 + 𝑔 𝑥 𝑢, 

𝑦𝑡 = ℎ 𝑥(𝑡) ,  𝑥0 = 𝑥 0 , 

𝑥 ∈ 𝑅𝑛

𝑓, 𝑔 ∈ 𝐶(𝑅𝑛)
ℎ ∈ 𝐶 𝑅𝑛  

𝐴, 𝐵: 𝐶 𝑅𝑛 → 𝐶 𝑅𝑛

If we can handle infinite 
dimensions, we get 

linear models!



What Research does ITR do? 
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Fundamental research on 
learning with operators of 
dynamical systems from data

Dynamics-informed 
sequence modelling Optimal control via 

convex optimization

Community Workshops

       

*me
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What’s Next?

Happy to Talk!
Max.Beier@tum.de
Nicolas.Hoischen@tum.de 
Petar.Bevanda@tum.de 
Always open for FP, MA

Dynamics Representation Learning

Developing Optimal Control Solvers

Probabilistic Perspective and Modelling

Fulfilling Safety Constraints

Learn Different Operators

Thanks to:

mailto:Max.beier@tum.de
mailto:Max.beier@tum.de
mailto:Nicolas.Hoischen@tum.de
mailto:petar.Bevanda@tum.de
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