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2.3.2 XGBoost

Extreme Gradient Boosting(XGBoost)= 1 #]
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233 lightGBM

LightGBM(Light Gradient Boosting Machine)<
)5 727} 22 XGBoost®] g5 Algte] 2
Adthe A S 28] 218 Microsoftol A
319K GBDT(Gradient Boosted Decision Trees)
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Abstract

Development of an Ensemble-Based
Multi-Region Integrated Odor
Concentration Prediction Model

Seong-Ju Cho* + Woo-seok Choi* + Sang-hyun Choi™*

Air pollution-related diseases are escalating worldwide, with the World Health Organization (WHO)
estimating approximately 7 million annual deaths in 2022. The rapid expansion of industrial facilities,
increased emissions from various sources, and uncontrolled release of odorous substances have brought air
pollution to the forefront of societal concerns. In South Korea, odor is categorized as an independent
environmental pollutant, alongside air and water pollution, directly impacting the health of local residents
by causing discomfort and aversion. However, the current odor management system in Korea remains
inadequate, necessitating improvements.

This study aims to enhance the odor management system by analyzing 1,010,749 data points
collected from odor sensors located in Osong, Chungcheongbuk-do, using an Ensemble-Based Multi-Region
Integrated Odor Concentration Prediction Model. The research results demonstrate that the model based on
the XGBoost algorithm exhibited superior performance, with an RMSE of 0.0096, significantly
outperforming the single-region model (0.0146) with a 51.9% reduction in mean error size. This
underscores the potential for increasing data volume, improving accuracy, and enabling odor prediction in
diverse regions using a unified model through the standardization of odor concentration data collected from

various regions.
Key Words : Odor, Trimethylamine, Integrated Model, Machine Learning, Ensemble
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