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Nanoparticle (NP) size distribution critically influences performance in catalysis, biomedicine, and
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materials science. NP characterization via Electron Microscopy (SEM/TEM) is vital yet time- it
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consuming. Current analysis is often:
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Labor-intensive: Manual counting and measuring.
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Subjective: User-dependent thresholding in software like ImageJ. 0. onto the  original,
Non-Transparent: "Black-box" processing steps. 400 ] 0 00 Vahdatmg. the
] . . w0 400 segmentation accuracy
Our Solution: An open-source, Python-based GUI tool that automates NP quantification by [Fmei - o oo and building trust in
intelligently combining two thresholding methods for accurate, rapid, and reproducible analysis. the results.

Methodology

A. Accuracy vs. ImageJ & Literature Data:

INPUT Mean particle size deviation of < 10% compared to estbli methqs.
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Mean + SD from
Literature: 70.6 nm

our software : 70.79 + 8 nm
Deviation (%): 0.27%
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%1 For SEM 1mages of silver nanoparticle [3]
SEGMENT monolayers, Mean + SD using:
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Watershed Sure Foreground Background distance map our software : 69.57 + 14.63 nm

= Deviation (%): 7.26%
Q) = O e |

1
Bratesliva i

¢

MEASURE B. Processing Speed:
Significantly reduced average processing time per image compared to manual analysis.

Equivalent Circular Diameters (px — nm via scale)
Method Average Processing Time

Our Tool (Automated) ~30 seconds High

OUTPUT

Manual/ ImageJ] Analysis ~5-10 minutes User-dependent

CONCLUSION

Distributions, Histograms, Verification Overlays

Software Interface & Verification

Efficiency: Drastically reduces analysis time from minutes to seconds.

User-Friendly Interface: Intuitive controls for image loading, scale calibration, and customizable Accuracy & Reproducibility: Dual-thresholding and watershed segmentation provide consistent,
visualization of results (histogram, Gaussian fit, data table). unbiased results.
— . Transparency: The verification window makes the "black box" of image processing interpretable.
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GitHub Repository: https://github.com/sabbir-nipu/Nanoparticle-Counter-from-SEM-Image
The software 1s open-source. Contributions are welcome.
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