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(F={J» Introduction OSDSC

® Forecasting failure events from multivariate time series
® Input: Channels — signals from all parts of particle accelerator
® Target: Interlocks — beam interruptions of particle accelerator
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Figure: A screenshot of input channels and interlocks.
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Model 1: Binary classification °SDSC

® Take two classes of multivariate time windows
® Transfer each 1D signal to a 2D Recurrence Plot
® Train with CNN and get binary output
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Figure: Overview of the binary classification model*2.

LSichen Li, Mélissa Zacharias, et al. “A Novel Approach for Classification and Forecasting of Time Series in Particle Accelerators”. In:
Information 12.3 (2021). 1ssN: 2078-2489. DOI: 10.3390/inf012030121. URL: https://www.mdpi.com/2078-2489/12/3/121.

2Figure courtesy: Convolutional neural network by Oleksandr Panasovskyi from the Noun Project
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Model 2: Regression of the remaining time (@ SDSC

® Input: sliding multivariate time windows
° Target: Time untiI next interlock
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Number of input channels: at most 524
from HIPA

® Frequency: 5 Hz
Stored data size (HDF)

® 2019: ~500M/day, 46G for 14 weeks
® 2020: ~600M/day, 91G for 23 weeks

® Memory consumption

® 2019: ~1.3G/day, 130G for 14 weeks
® 2020: ~1.8G/day, 290G for 23 weeks

Real-time incoming data size: 500
channelsx8 Bx5 times/s = 20kB/s

Training: Keras + Tensorflow, 15 cores
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Data: Multivariate time series QSDSC
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Figure: Training time per epoch w.r.t
different window lengths of the
classification model.
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