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How can LLM agents 
be used as mediators and 
controllers in cyber physical 
control system?
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Research Questions

1. What architectures can be used to leverage 
LLMs for improving user interfaces within 
control systems?

2. How can LLMs incorporate user preferences 
and circumstances into a control system?

3. How can LLMs mediate between users with 
varying preferences or constraints?
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Heating a Building
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Can we chat instead?
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Can you raise the 
temperature a bit?

It’s too hot! 
Please lower the 

temperature.

I’m having a big meeting 
in three hours. Can you 
reduce the temp by two 

degrees until then?
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Agent Schema
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Results
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Result - UML Figure
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Result - Tests and Metrics

Explainability

Does every user understand how 
to use the new system?

Mediation 

How to resolve conflicts?

Robustness 

Works as predicted?
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Normality

● Normal case
● Insistent user input
● User information gathering

Disturbance

● Erratic user input
● Chaos

System limitations

● Exaggerated user input

Error

● Unreachable system
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Qualitative Results
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Explainability

The agent clearly explained its 
process when queried.

Mediation 

The agent caved in to pressure 
and always pleased the last user.

Robustness 

The agent performed as 
expected within the limits of the 
system.
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Discussion and Future Work

Agent can integrate different modalities of data
▪ Control system
▪ Component documentation and specifications
▪ User information

Can it be grounded in extraphysical constraints?
▪ Energy costs & Environmental impacts
▪ Health impacts
▪ Expected usage and predictive control

Mediation and ethical concerns
▪ Privacy vs customisability
▪ Conflict resolution - how to encode human ethics?

Solution - multiple LLMs?
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Contact
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karl.lowenmark@ltu.se
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