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ABSTRACT 

 
Following the COVID-19 pandemic, the trends of seasonal infectious diseases have begun to 

differ from those observed before the pandemic, highlighting the need for new early detection systems. 

Conventional statistical approaches for early outbreak detection, such as change point detection and 

hockey-stick regression, have been widely used [1, 2]. However, these methods typically identify 

outbreaks only through retrospective analysis after an epidemic season has fully ended. To address this 

limitation, this study aims to develop a generalized real-time early detection model applicable to 

various seasonal infectious diseases using bootstrap clustering. 

The data used in this study include several seasonal infectious diseases such as influenza-like 

illness (ILI), respiratory syncytial virus (RSV), hand-foot-and-mouth disease (HFMD), and norovirus 

infection from the Korea Disease Control and Prevention Agency (KDCA). Bootstrap clustering 

utilizes multiple bootstrap samples to train clustering models and has been widely used to assess the 

stability of clustering results [3]. In this study, we further extend this approach by defining early 

detection criteria enabling distribution-based early outbreak detection. Additionally, real-time 

detection simulations were conducted by sequentially adding weekly data, allowing stepwise early 

detection based on distributional patterns. 

The results indicate that the proposed method detects outbreak signals at a similar time to 

conventional approaches while providing more stable detection patterns. In contrast to conventional 

statistical early detection methods that rely on retrospective analysis, the proposed method enables 

real-time early detection. Furthermore, the introduction of a three-level early detection system 

supports stepwise and interpretable decision-making for early preparedness and response across 

various seasonal infectious diseases. 
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