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Anomaly detection of automobile bolt-connection processes

MR SRS A

by the state transfer network
LI Zepeng, GU Changgui, SONG Yuxuan
(School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] Aiming at solving the problems of low detection efficiency and difficulty in feature extraction of automobile bolt—
connection anomaly detection system, an anomaly detection method based on the state transfer network is proposed. In the present
study, we extended the visibility graph approach to investigate both qualified and unqualified automobile bolt—connection process
time—series. Visibility graph are applied to capture the reconstructed local states that are regarded as nodes and tracked downstream to
create a temporal chain link, then the state transfer network is formed. In this state transfer network, a node is defined as a state of
five consistent data points of the time—series and a directed link exists if two nodes are consistent. This method can identify the
difference in the dynamic characteristics between the qualified and unqualified time—series. In particular, we found that the five
groups of qualified time—series have significant commonness in the node degree distribution, the strength of the important self-links
nodes as well as the emergence of the motif, and the five groups of unqualified time-series do not. This method may provide
guidance for the development of automobile bolt—connection processes anomaly detection.
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Fig. 1 Time series diagram of automobile bolt connection process
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Fig. 2 Time series state diagram of automobile bolt connection

process
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Fig. 3 Time series state transfer network diagram of five groups of

qualified automobile bolt connection process
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Fig. 4 Time series state transfer network diagram of five groups of

unqualified automobile bolt connection process
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Fig. 5 Characteristic analysis diagram of time series state transfer network of five groups of qualified automobile bolt connection process
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