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Fig. S1. Magnified images of SiO2 nanoparticles are taken by SEM. (a) 0.26 µm, (b) 0.50 µm, (c) 0.69 µm, (d) 0.89 

µm, (e) 1.18 µm. (f) Specification data of nanoparticles provided by the manufacturer 

(https://www.cospheric.com/SiO2MS_monodisperse_silica_spheres_beads_nm_microns.htm).

https://www.cospheric.com/SiO2MS_monodisperse_silica_spheres_beads_nm_microns.htm


Fig. S2. Magnified microscopic images of four different kinds of bacteria samples are taken with a 100x objective 

(NA:0.9, Nikon Ti-E, Japan): (a) Staphylococcus aureus JE2, (b) Bacillus subtilis 3610, (c) Escherichia coli 

BW25113, and (d) Pseudomonas aeruginosa. (e) Average size comparison in similar shape of bacteria cells. Round 

shape comparison for Staphylococcus aureus JE2 and Pseudomonas aeruginosa. Rod shape comparison for Bacillus 

subtilis 3610 and Escherichia coli BW25113. (f) Comparison table for other bacteria classification technologies based 

on machine learning.1-3



Fig. S3. Classification test results for each (a) microsphere image and (b) bare image of the four different kinds of 

bacteria for a given number of training images. 1,000 separately selected images from each category are inputted for 

the prediction test.



Fig. S4. Bacteria classification accuracy for the different shaped bacteria subsets with varying amounts of training 

data. The green graph represents the classification accuracy between the two different shaped bacteria samples 

(S.aureus (spherical) and E. coli (rod-like)) using the microsphere imaging method, and the orange graph represents 

the classification accuracy between the two similarly shaped bacteria samples (B. subtilis (rod-like) and E. coli (rod-

like)) using the microsphere imaging method. 100 to 10,000 data images were used for the model training.



Table. S1. Comparison of the field of view and resolutions of different objective lenses.4
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