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Example: target customer temp 80 °C
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Predictor structure

Past controls

Past observations

Future controls

Predictor

Profit

FuturePast

Future observations (predicted)

These should be controls 
that the operators actually 

set (manually)
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Delays, nonlinearities, complex sequences 
and change

… have measurable consequences 
at the end of the process 

Actions taken in the 
beginning of the process…



Action suggestions: what happens?

Past controls

Past observations

Future controls

Predictor

Profit

FuturePast

Predictions

1. We pre-define a profit 
function

The form can be arbitrary 
(though it helps if it’s 

continuous)

2. We change the plan for 
future controls until we 

predict that the profit is as 
large as possible



Operator advisor or
closed-loop control

Goal oriented

Find actions which are predicted 
to give the best results

Planning

Optimize plan for 
future controls to 
achieve arbitrary 

goal

Planning with learned models → problems



Operator advisor or
closed-loop control

Goal oriented

Find actions which are predicted 
to give the best results

Imitation
Favour actions which are familiar 
= learn to imitate past behaviour

Planning

Optimize plan for 
future controls to 
achieve arbitrary 

goal

Combine imitation and understanding
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• Improves stability, increases throughput, saves 
energy

• Recovers faster from problems
• Controls many variables simultaneously
• Can plan and execute sequences
• Data-driven: easy to deploy and maintain

Main benefits



Thank you!
harri@cai.fi


