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Figure: Workflow for AFM Images Analysis.

• Boundary-aware learning framework for variable cluster 
counts. Uses those boundaries to reconstruct full clusters 
using watershed segmentation.

• Full region segmentation still requires further optimization 
(increased model capacity, expanded dataset, mltimodal 
learning, improved architectures. Instance-level cluster 
separation will be explored).

• Impact: This work establishes a foundation for AI-driven 
nanomaterial analysis, enabling high-throughput screening.

Project (FY01010025) - Research and 
development of advanced analysis 
and interpretation of atomic force 
microscopy (AFM) data using artificial 
intelligence and machine learning.

• Blender Software: https://www.blender.org/, https://
docs.blender.org/manual/en/latest/index.html

• Kocur, V., Hegrová, V., Patočka, M., Neuman, J., & 
Herout, A. (2023). Correction of AFM data artifacts 
using a convolutional neural network trained with 
synthetically generated data. Ultramicroscopy, 246. 
https://doi.org/10.1016/j.ultramic.2022.113666
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Figure: Distributed rendering using Blender addon and HPC 

• Detection of terraces 
and graphene layers

• Concentration 
Calculation (%)

Boundary F1  (mean +- std):  
0.367 +- 0.095

U-Net 

(ResNet-34 
Encoder)

Loss: Custom BoundaryLoss 
(Focal Loss + Dice Loss)


