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Figure S1. Pictures of polymer particles of 1 mm used in this study. Diameter of each petri dish is 5 

cm. 
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Figure S2. Pictures of polymer particles of 100–500 µm used in this study. 
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Figure S3. The spectral pattern of the dry and wet GF/F glass filter. 
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Figure S4. Schematic flow of model construction in this study. a) Each dataset was split into two 

subsets: training and test data. The training data were used to constrain the classification model. b) 

For the construction of classification models, we adopt K-fold cross validation. The training data 

were split into three subsets (folds) and the model was constrained with PLS-DA methods. For each 

round, F1 scores were calculated and averaged. In this step, the models were constrained at PLS 

ranges from 1 to 20. The “best” model was selected according to the criteria (see text). c) The 

selected models in step b) were validated on the test data of all datasets and F1 scores were 

calculated. 
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Figure S5. PCA plot based on the spectral data in the range of 1000–1700 nm wavelength for the 9 

polymer types. a) data of 1 mm particles measured on a dry filter (Dataset L-D). b) data of 1 mm 

particles measured on a wet filter (Dataset L-W). c) data of 100–500 µm particles measured on a dry 

filter (Dataset S-D). d) data of 100–500 µm particles measured on a wet filter (Dataset S-W). 
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Figure S6. PCA plot based on the spectral data in the range of 1000–2500 nm wavelength for the 9 

polymer types. a) data of 1 mm particles measured on a dry filter (Dataset L-D). b) data of 1 mm 

particles measured on a wet filter (Dataset L-W). c) data of 100–500 µm particles measured on a dry 

filter (Dataset S-D). d) data of 100–500 µm particles measured on a wet filter (Dataset S-W). 
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Figure S7. PCA loading plots of PC1 and PC2 of PCA analyses based on the spectral data in the 

range of 1000–1700 nm wavelengths. 
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Figure S8. PCA loading plots of PC1 and PC2 of PCA analyses based on the spectral data in the 

range of 1000–2500 nm wavelengths. 
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Figure S9. Relationships between the number of components in the PLS analysis and evaluating 

indices (Precision, Recall, and F1 score) for each model construction process. Left and right panels 

show model construction processes based on the spectral data in the ranges of 1000–1700 nm and 

1000–2500 nm wavelengths, respectively. The adopted number of components in the PLS-DA 

analysis are indicated by a red line.  
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Figure S10. The relationships between the absolute value of the PLS coefficients of the model based 

on Dataset L-D and the preprocessed spectra for each polymer type in the range of 1000–1700 nm. 
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Figure S11. The relationships between the absolute value of the PLS coefficients of the model based 

on Dataset L-W and the preprocessed spectra for each polymer type in the range of 1000–1700 nm. 
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Figure S12. The relationships between the absolute value of the PLS coefficients of the model based 

on Dataset S-D and the preprocessed spectra for each polymer type in the range of 1000–1700 nm. 
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Figure S13. The relationships between the absolute value of the PLS coefficients of the model based 

on Dataset S-W and the preprocessed spectra for each polymer type in the range of 1000–1700 nm. 
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Figure S14. The relationships between the absolute value of the PLS coefficients of the model based 

on Dataset L-D and the preprocessed spectra for each polymer type in the range of 1000–2500 nm. 
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Figure S15. The relationships between the absolute value of the PLS coefficients of the model based 

on Dataset L-W and the preprocessed spectra for each polymer type in the range of 1000–2500 nm. 
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Figure S16. The relationships between the absolute value of the PLS coefficients of the model based 

on Dataset S-D and the preprocessed spectra for each polymer type in the range of 1000–2500 nm. 
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Figure S17. The relationships between the absolute value of the PLS coefficients of the model based 

on Dataset S-W and the preprocessed spectra for each polymer type in the range of 1000–2500 nm. 
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Figure S18. Confusion matrices of the classification models based on the spectral data in the range 

of 1000–1700 nm. 
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Figure S19. Confusion matrices of the classification models based on the spectral data in the range 

of 1000–2500 nm. 
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Figure S20. Picture of PS beads without microalgae (a) and covered with microalgae (b). 
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