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4. Finger Print Graph

5. Smoothness

6. Python Imaging Library (PIL)

7. Structural Similarity Index (SSIM)
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A combined method of machine learning and FTIR spectroscopy for the identification of microplastics
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Abstract

The identification and analysis of microplastics have consistently posed significant challenges due to their
inherent complexity. This research presents a machine learning-based methodology that facilitates more rapid
and secure microplastic detection. In the comparative assessment, human interpretation, machine learning
algorithms, and image processing techniques were evaluated using the Structural Similarity Index (SSIM),
which reflects the overall consistency among methods. While machine learning demonstrated satisfactory
performance in certain samples relative to human analysis, notable discrepancies were observed in the
classification of microplastic types. Importantly, the study highlights the potential identification of high-
density polyethylene (HDPE) and low-density polyethylene (LDPE) microplastics, with results exhibiting
slight deviations from human-based interpretations.

Keywords: Python, Low-density polyethylene, High-density polyethylene, Spectroscopy, Microplastics
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