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Introduction Objectives

* MOFs and Zeolites are porous crystalline materials used in
catalysis, gas storage and separation.

*  Their properties are strongly influence by unit cell integrity
and presence of defects.

»  Traditional manual analysis of TEM images are time
consuming, subjective and requires expert interpretation.

* Deep learning model (e.g., CNNs) face limitation, struggles
with structurally similar framework and require large labeled

* Develop an automated pipeline to identify and classify unit
cell defects in MOFs and zeolites using TEM images.

* Overcome challenges of traditional machine learning by
avoiding the need for labeled data, focusing on
unsupervised learning.

+ Enable detection of known structures (e.g., MFI, MEL)
and possibly novel defect structure.
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Results and Discussion
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Raw Images: Filtered Images:

« Raw Images shows high noise levels and uneven contrast reduced » Improved void detection due to enhanced contrast and uniform
clustering accuracy. background.

+ Fewer voids detected, leading to larger patch size and inaccurate » More distinct RDF peak, resulting in more accurate patch size
representation of unit cell. estimation.

« Structural details were less distinct, leading to potential + Tighter, separable group t-SNE clustering.
misclassification. » Clearer averaged unit cell for both MFI and MEL.

» Improved detection with fewer undetected (black spots) cluster.
Conclusion

» Preprocessing and filtering play a critical role in improving the downstream analysis.
» Improvement in signal-to-noise ratio allows for more reliable unsupervised clustering and defect detection.
» The comparison between raw and filtered images demonstrated the method’s robustness across different imaging mode and image qualities.
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