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Spectral Data Extracted Through Clustering
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ABSTRACT

Hazardous chemical incidents can have a significant impact on the surroundings even with small quantities
involved. Therefore, it is crucial to swiftly identify the chemical substance involved in an incident and respond
appropriately when such incidents occur. Conventional studies on chemical substance identification have utilized
chemical sensors and visual information. However, methods based on chemical sensors are challenging to apply

when sensors are unavailable, and approaches relying on visual information face difficulties in detecting
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substances with identical or colorless characteristics.

Therefore, this paper proposes a novel artificial

intelligence-based hazardous chemical detection system using spectral spectrum data to address the challenge of

distinguishing hazardous chemicals with the same color or those that are colorless. The paper introduces a

technique for constructing artificial intelligence training data and a hazardous chemical detection model based

on spectral spectrum data. The proposed artificial intelligence training data construction method improved the

accuracy of data extraction by applying clustering to raw spectral spectrum data for extraction. Additionally,

based on the extracted data and reflecting the characteristics of material spectral spectrum data, we proposed a

hazardous chemical detection model implemented using the random forest algorithm. We validated the

performance of the model through in-house experiments. The Al-based hazardous chemical detection system

proposed in this paper is expected to minimize the

damage from chemical incidents through rapid

identification, even in cases where hazardous chemicals lack visual characteristics, enabling proactive response

measures.
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After the completion of the classification experiment, precision by substance
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After the completion of the classification experiment, recall by substance
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