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FRACTAL ANALYSIS OF IMAGES IN MEDICINE AND MORPHOLOGY:
BASIC PRINCIPLES AND METHODOLOGIES

N.l. Maryenko, O.Yu. Stepanenko
Kharkiv National Medical University
Kharkiv, Ukraine

Background. Fractal analysis is an informative and objective method of mathematical
analysis that can complement existing methods of morphometry and provides a
comprehensive quantitative assessment of the spatial configuration of irregular anatomical
structures.

Objective: a comparative analysis of fractal analysis methods used for morphometry
in biomedical research.

Methods. A comprehensive analysis of morphological studies, based on fractal
analysis.

Results. Different types of medical images with different preprocessing algorithms
can be used for fractal analysis. The parameter determined by fractal analysis is the fractal
dimension, which is a measure of the complexity of the spatial configuration and the degree
of filling of space with a certain geometric object. The most known methods of fractal
analysis are the following: box counting, caliper, pixel dilation, "mass-radius”, cumulative
intersection, grid intercept. The box counting method and its modifications is the most
commonly used method due to the simplicity and versatility. Different methods of fractal
analysis have a similar principle: fractal measures (different geometric figures) of a certain
size completely cover the structure in the image, size of fractal measure is iteratively
changed, and the minimum number of fractal measures covering the structure is calculated.
Methods of fractal analysis differ in the type of fractal measure, which can be a linear
segment, a square of a fractal grid, a cube, a circle, a sphere etc.

Conclusion. The choice of the method of fractal analysis and image preprocessing
method depends on the studied structure, features of its spatial configuration, the type of
Image used for the analysis, and the aim of the study.
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