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The ehub at the Empa



| |11.03.2020Nicolas Schmid 3

The High-Temperature Heat Pump
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Reasons for Unsatisfying Performance

Å Suboptimal parameterization of the PID controller

Å Temperature challenging to control:
Å Strongly changing disturbances

Å Time delays

Å Non-linearities
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Motivation

Å 95% of Industrial Controllers are PID like

Å Physical modelling and system identification time-consuming and costly 

Å Optimization without physical model or system identification unfeasible

Å Leads to dangerous and non-optimal tuning

Å But sensor data of dynamic systems, especially with ĂIndustry 4.0ñ,  frequently 

available
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Solution: Safe Bayesian Optimization [Berkenkamp,2016]

Å Needs no physical modelling or system identification

Å Guarantees safety with high probability

Å Bounds for optimality

[Berkenkamp,2016] ñBayesian Optimization with Safety Constraintsò, CoRR
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Gaussian Processes with Noisy Observations

Å Prior:

Å Likelihood Function:

Å Bayes Rule:

Å Posteri distribution:    
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Basics of Bayesian Optimization

Å Model objective function f(x) as a 

Gaussian process:


