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Abstract: This paper describes a proposal and practice of an analysis process that enables collaboration
between production engineers and data analysts in a factory, incorporating agile development. While the
utilization of data in the factory is attracting attention, there are some inhibiting factors in the construc-
tion of practical systems based on the knowledge of data analysis. To solve this problem, we applied a col-
laborative analysis process and aimed to construct a system that takes the inhibiting factors into consider-
ation. This process was actually practiced in a factory analysis project, and through interview surveys,
prototyping based on field knowledge, multiple workshops, and additional verification, we succeeded in ac-
quiring data and developing the system at the factory site. In the practice, we realized an analysis cycle in
which the proposal of analysis ideas and the verification of feasibility repeated in a short period of time,
and the proposal of data utilization ideas from the field, which was not seen in the existing process.
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Fig. 1 Existing analysis process. There is ong lead time due to rework. It is difficult to re-examine the analysis plan using the knowledge of the

field and data.
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Fig. 2 Collaborative Analysis Process proposed in this paper. It allows us to re-examine the analysis plan while eliciting knowledge from the

field.
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Fig. A1 (Left) The appearance of the 9-axis sensor module. (Center) Electric screwdriver with 9-axis sensor and 3-axis direction. (Right) Data

acquisition.

© 2021 Information Processing Society of Japan

12



[EERMIBF L/ FU4ILTS5757 14X Vol.2 No.d

1-17 (Oct. 2021)

;2271

1Rig

hOsEE

857

A2 (KEb) EHEZEEOMELT -2,
FUE IR FFT O A 475 /27— %

Fig. A-2

(FL1) E%%EFICFFT OB E2 T o727 — %,

bl

AR

(ETF) BELEHEOMBET—5, (FT)

(Upper left) Acceleration data of normal fastening. (Upper right) Normal waveform after FFT processing. (Lower left) Accelera-

tiondata of abnormal fastening. (Lower right) Abnormal waveform after FF'T processing.
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Fig. A-3 The results of FFT processing for five normal data and five abnormal data are visualized as a heat map. The left figure showsnormal

data, and the right figure shows abnormal data.
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KA1 SVM I LB
Table A-1 Classification Result of SVM modeling for test data.
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Fig. A4 Online classification of screw fastening operations.
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Fig. A-5 A plot of the 14 feature values and the flag (red) of the time when the model detects an anomaly. It shows the correspondence be-

tween the transition of the feature values and the detection timing. The left graph shows the results when the model is applied tonor-

mal fastening data, and the right graph shows the results when the model is applied to abnormal fastening data.
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Table A-2 Result of one-class SVM modeling for test data.
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Fig. B:1 Data acquisition environment. It is a reproduction of the environment of a workbench.
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Fig. B-2 3-axis acceleration data when operating for attaching a nut to a bolt.
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Fig. B-3 Feature values and time series state transitions during fastening actions.
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