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Abstract

Hiroshima University, Kosen Kure College and Hiroshima College have been working on the application of the latest
digital technologies, such as Al, machine learning, and virtual reality, to the accelerator field and on human resource
development through this activity under the support of the KEK’s IINAS-NX for the past several years, although the
support for our locally-based activities ended at the end of last year. In this report, we present some results from one of
these activities on machine learning. The study aimed to detect beam anomalies and failures in the machine operation
using the accelerator operation data base. Under the support from KEK, we created an environment where we could access
to the data base of the Photon Factory storage ring. We used the beam position monitor data as big data, which is
particularly continuously accumulated. Based on the autoencoder method, we analyzed the data and found that it is
possible to reveal systematic beam orbit drifts that were buried in noise.
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Figure 1: BPMs at KEK Photon Factory.
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Figure 2. Reproducibility evaluated with correlation
coefficient.
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Figure 3: Autoencoder reconstruction results. Left column
is original and right reconstructed.
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Figure 4: Effect of data reduction in AE. “0”: original data,
“1” to “5” indicates the number of iterations on data
reduction.
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