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SmartANOMALY project

Introduction

• Doctoral degree thesis
• Key point detection in 

noised data algorithm 
• SNiF and BIM techniques

• SmartLINAC
• LINAC4
• Medical sector
• LINAC3
• Cryogenics

• Spikefall
• True Random Generator
• SmartANOMALY umbrella

Algorithm derivate for key point detection on 
noised images

Algorithm derivate for key point detection on 
noised time series

Capture (intermittent black 
noise)

Human induced (burst 
and/or oscillator phase 
noise)

Jitters periods 
(white noise increase)

Volatility (white noise)
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SmartLINAC
LINAC4, LINAC3, Medical, Cryogenics 

normal operations anomalieshuman interactions
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LINAC4’s monitoring platform
Anomalies example and their classification
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Spikefall

Transitional behaviour 
between classes of single 
atoms 

Protein simulation over 300μs, colours represents the different Secondary 
Structures types. Credits: VMD software



5
Yann Donon - SmartANOMALY

Reptile: A Scalable Meta-Learning Algorithm

Neural network classification

• Convolutional Neural Network
• Two layers
• Single Channel
• Relu activation function
• Sparse Categorical Cross Entropy Loss Function
• Adam optimizer

• Simple classification task
• Challenge: few data, unbalanced classes
• Excellent performances in experiments
• Few shot learning

Key points detection algorithm for noised data, Yann Donon, CERN Document Server

Reptile: a Scalable Metalearning Algorithm, Alex Nichol and John Schulman OpenAI

Source: https://openai.com/blog/reptile/
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True Random Numbers Generator

• Started as a Hackathon we won in a team from CERN openlab and my university. More details at 

www.randompower.eu/randompower-hackaton/

• Now setting up a Quantum-Generated True Random bits streaming platform with Random 

Power and gluoNNet (more info soon on the CERN QTI web site http://quantum.cern) 
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SmartANOMALY project

Conclusion

• Centered around a polyvalent 
algorithm for noised data

• Novel approach for stochastic matrices 
classification

• Implemented use case, at CERN, in 
the industry, in the aerospace

Algorithm’s steps representation
And thesis completed!
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QUESTIONS?

Yann.donon@cern.ch
linkedin.com/in/yann-donon/


