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“Gradient-based optimization”
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“Express the desired task as a loss function”
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| - Muon Scattering Tomography applications
Il - Parameter space in MST

lll - TomOpt optimization example



Muon Scattering Tomography
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| - Muon Scattering Tomography
applications
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https://royalsocietypublishing.org/doi/full/10.1098/rsta.2018.0051

Industrial scanning solutions

| - Measurement of the width of an insulated pipe
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https://royalsocietypublishing.org/doi/10.1098/rsta.2018.0054

Nuclear Industry
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lllustrations from: “Muon Imaging Applications for Nuclear Waste Management and Decommissioning”’
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https://doi.org/10.31526/jais.2022.256

Il - Parameter space in Muon Scattering
Tomography



Parameter space in MST
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2. Bayesian optimisation, Simulated annealing,
genetic algorithm, particle swap
optimisation, ...

3.  Gradient-based optimisation: Newtonian,
gradient descent, BFGS, ...
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Hardware parameters
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Detector parameters and performance

How does detector parameters affect performance?
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Software parameters

I - Reconstruction algorithm (POCA, ASR, Maximum
Likelihood, Binned Clustered Algorithm, etc..)
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Detector parameters and cost

Given its design and technology choices, how to estimate detector cost?

Local cost y

- Local cost y Global cost C(y,p)
Cost specific to the Describe overall
technology used "}/t echnology — ")/ (,’L’ ) detector conception

with T the performance
properties of the given
technology e.g time, spatial
resolution, efficiency
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Sealed RPC prototype in Portable muoscope in
development at UCLouvain development at UCLouvain



lll - TomOpt optimization: Example
border guard Use-case



Muon momentum measurement

Muon scattering amplitude
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Question TomOpt will answer

Is it worth it to add a muon energy spectrometer to the detector?
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