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Despite advances in image segmentation methods from materials science to biomedical imaging, the
accurate contour extraction remains a complex task, especially in presence of high noise levels and low
contrast [1].

In this framework, we compare several segmentation techniques, which include geometric active
contours and snakes based on gradient vector �ow [2], analyzing their performance in two applications.
One is mass segmentation in X-ray mammograms, which may exhibit signi�cant variability in gray
level distribution depending on breast features and image post-processing. The other is morphological
characterization of microplastics in optical microscopy images, which can contain aggregated particles
di�cult to distinguish. The segmentation methods are combined with di�erent pre-processing strategies
for contour extraction optimization. The analyzed mammograms are taken from open-access clinical
databases, while the microscopy images are acquired on ad hoc prepared samples, containing plastic
standards, with known size and shape, and irregularly shaped particles originated from contamination.

Acknowledgements.
This research was supported by projects 22HLT05 MAIBAI (European Partnership on Metrology),

PNRR METROFOOD-IT, CRT �Tecniche spline per la costruzione di modelli anatomici digitali nello
screening mammogra�co�.

References

[1] Brar K. K., Goyal B., Dogra A., Mustafa M. A., Majumdar R., Alkhayyat A., Kukreja V. (2025)
Image Segmentation Review: Theoretical Background and Recent Advances. Information Fusion,
vol. 114, 102608.

[2] Wang D., Dang X., Liu W., Wang Y. (2023) Image segmentation using active contours with image
structure adaptive gradient vector �ow external force. Front. Appl. Math. Stat., vol. 9, 1271296.

191


