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Problem: gathering data from the detector requires handling ~ 10° events/s. As the detector captures a great amount
of noise, a fast and lightweight on-line noise filtering algorithm is needed to mitigate it. The off-line reconstruction task

on noisy data should be addressed as well.
Solution: use Machine Learning tools to estimate the location of signal hits / the speed of the particle
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Summary
Summary ResN ith k prior is simil del left fi
: T 2 . : : . ® ResNet without track prior I1s similar to stat models (top lert figure
e ResNet-18 CNN provides a significant level of denoising with high efficiency: P (top gure)
e Reduction ~ 0.4, Efficiency > 0.95 with 1MHz/mm? noise e ResNet with track prior outperforms stat models by 3 RMSE on all tested noise
e Reduction ~ 0.1, Efficiency > 0.95 with 100KHz/mm? noise intensities (top left figure)
e T and C introduce a trade off between noise suppression and efficiency (see tables) e ResNet produces more accurate results for hard samples (low B & impulse), does
e An object detection pipeline built upon the model can be utilized for trigger mode not generate outliers (top right figure, bottom row)
e Further optimization is needed to ensure real time performance e ML-based RECO performs favorably comparing with a statistically based RECO

The 6" International Conference on Particle Physics and Astrophysics, 29 November — 2 December 2022, Moscow, Russia


https://arxiv.org/abs/1512.03385

