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Data

Figure 1: Example picture
with coating

Figure 2: Example picture
with coating

Figure 3: Example picture
with coating
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Manual Measurement

Figure 4: Animation showing an example of manual measurement in Fiji[1]
[1] Johannes Schindelin et al., Fiji: an open-source platform for biological-image analysis, 2012).
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Types of Labels on SEM Image

Figure 5: Polygon mask Figure 6: K-Means mask Figure 7: Refined K-Means
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Image Segmentation with U-Net

• Model: Convolutional Neural
Network U-Net [2]

• Library:
segmentation_models_pytorch [3]

• Hyperparameter tuning: Optuna
[4], based on val_loss

• Performance: Intersection over
Union = 95.47% Figure 8: Comparison of mean and min IoU

for different labels
[2] O. Ronneberger et al., U-Net: Convolutional Networks for Biomedical Image Segmentation, 2015.
[3] P. Iakubovskii, Segmentation Models Pytorch, 2019.
[4] T. Akiba et al., Optuna: A Next-generation Hyperparameter Optimization Framework, 2019.
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Image Segmentation with U-Net: Results

Figure 9: SEM Image, Ground Truth, and Model Prediction with IoU ≈ 97%

Figure 10: SEM Image, Ground Truth, and Model Prediction with IoU ≈ 87%
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Integration to Fiji

Figure 11: Animated example workflow in Fiji
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Summary

Create datasets

Train model

Integrate to
Fiji

Workflow accelerated
(2x faster)

Figure 12: Comparison of mean and min IoU for
different labels

UCT Prague November 28, 2024 8 / 11



Data Model Integration Summary Final Remarks

Acknowledgments

I would like to express my gratitude to my advisor, Ing. Petr Čech, Ph.D., and
my consultant, Mgr. Jaroslav Knotek, for their guidance and support

throughout this work.
The input data used were created with the state support of the Technology Agency

of the Czech Republic in the THÉTA Program under project no. TK04030082.

UCT Prague November 28, 2024 9 / 11



Data Model Integration Summary Final Remarks

Q & A
Any questions?
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