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Possibilities and Limitations of Generative Al-Assisted Strain Waveform Analysis
Based on a Comparison of Punch Wear Prediction and Crack Precursor Detection
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Abstract This paper describes an attempt to apply generative Al in particular large language models
(LLMs), to support the analysis of time-series data acquired from strain and load sensors installed on dies
in an actual production line. The aim is to establish procedures that allow even non-IT engineers to partici-
pate in feature design, visualization, and anomaly detection design. In pierce punch wear prediction,
feature design based on phase alignment and segmentation proved effective, and the LLM contributed to
hypothesis organization, code generation, and visualization templating. In contrast, for crack precursor
detection in deep drawing, the LLM was effective in accelerating the early stages of preprocessing and
visualization, but it had limitations in autonomously identifying the phase at which the anomaly emerges.
Through this comparison, we show that the practical solution at present lies in a division of roles in which
humans establish the understanding of the phenomena and design the evaluation perspectives, while the

LLM handles proceduralization, reproducibility, and explanatory support.
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