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Abstract: Data-driven intelligent identification technologies for hazardous waste (medical waste) were systematically reviewed.
General principles for modeling based on artificial intelligence and spectroscopy were summarized. Key challenges, including data
acquisition, class imbalance, model generalization, and interpretability, were analyzed. Future research directions were proposed,
including Al-assisted spectroscopic modeling, transfer learning, multimodal data fusion, and machine-learning-based modeling of
relationships among spectra, structures, and properties. A systematic reference for the intelligent identification and management of
hazardous (medical) waste was provided, and guidance to accelerate practical deployment in treatment and disposal, resource
recovery, and intelligent monitoring was offered.
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