Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

PASJ2017 WEOLO01

MPZAVNOA S, vigs ¥k r 5 [
MERATLFOREITHT 5T IR 2K

PREDICTIVE DETECTION & DIAGNOSIS OF ACCELERATOR SYSTEM USING
SYSTEM INVARIANT ANALYSIS TECHNOLOGY (SIAT)

FRRANA S, GIHER D, HRIEF O, HiRE= Y
Tomoya Soma *4), Koji Ishii®, Masakazu Y oshioka®, Mayumi Takagi®)

A NEC Corporation, ® J-PARC/High Energy Accelerator Research Organization, © Tohoku University

Abstract

Detecting anomalies in the accelerator system is very important in carrying out accelerator experiments. In recent years,
techniques for Al (artificial intelligence) and big data analysis have rapidly developed. As its application, an anomaly
detection / sign diagnosis technique for infrastructure such as plant is being studied and developed. By applying this
technology to the accelerator, we examine the possibility of detecting abnormality detection and failure signs by
accurately and precisely grasping the state of the accelerator system. In this research, using System Invariant Analysis
Technology (SIAT) developed by NEC, System Invariant Analysis Technology of infrastructure information accumulated
in J - PARC is aimed at real - time anomaly detection and diagnosis of signs of failure Perform analysis. Moreover, if it
becomes possible to capture the unknown relationship by adding the beam operation information, it can be expected to
be useful not only for stabilizing the accelerator operation but also for improving the performance of the beam. In the
future, it is highly likely that it is an indispensable technology for large-scale projects such as ILC accelerator, and its

possibility is also considered.
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Figure 1: Invariant analysis technology overview.
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Table 1: Data Specifications
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Figure 2: Invariant model Image (MR).
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Table 2: Model Specifications

ThB ThE # of Invarint
0.3 0.5 740,542

0.5 0.7 488,248

0.7 0.9 43,660
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