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wikipedia.org: Machine learning  (ML) is the 
scientiÞc study of algorithms and statistical models 
that computer systems use to perform a speciÞc 
task without using explicit instructions, relying on 
patterns and inference instead. It is seen as a 
subset of artiÞcial intelligence.

Samuel, Arthur L. (1959). 
"Some Studies in Machine Learning Using the 
Game of Checkers". IBM Journal of Research and 
Development. 44: 206Ð226. 
CiteSeerX!10.1.1.368.2254. doi:10.1147/rd.
441.0206

http://wikipedia.org
https://en.wikipedia.org/wiki/Branches_of_science
https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Statistical_model
https://en.wikipedia.org/wiki/Computer_systems
https://en.wikipedia.org/wiki/Inference
https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/CiteSeerX
https://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.368.2254
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1147%2Frd.441.0206
https://doi.org/10.1147%2Frd.441.0206
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Bayesian Optimisation at SwissFEL
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Challenges: 
¥ Exponential dependence of FEL output on many, coupled machine 

parameters 
¥ Manual tuning is time consuming & inefficient 
¥ Use many knobs (~40) 
¥ DonÕt drive the machine into the wall!

Goal: Optimise the FEL pulse intensity  
-> Many Photons = Happy Users 
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Interlock Prediction at HIPA
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Introduction

Magnets
settings

Transition
monitors

Beam position
monitors

Temperatures
etc.

Interlock system Shut o!
the beam
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Goal: Train a model (supervised learning) that can then predict interlocks 
and prevent them by lowering the beam current temporarily

Interlock Prediction at HIPA

?Z@

Window

¥ Interlock-window : interlock happens in 5 seconds
¥ Stable-window : interlocks are far from happening

Time

Interlock 1 Interlock 2

interlock
window

interlock
window

5s 5s

5min 5min

interlock
window

interlock
window

10min

interlock
window

10min

stable
window

stable
window

Sichen Li 4 / 16

Approach: 
¥ Training on archived data (450 channels) -> lots of data preparation 

needed 
¥ Finding the best model



In an interlock happens: 25 s no beam!
If the charge is temporarily lowered: corresponds to 6 s no beam 
-> We want a high positive true prediction, but a very low positive 
false one!  
 
So far best results with:  
Random Forest

Interlock Prediction at HIPA
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Lessons learned so far
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