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Modern research in microscopy image processing requires a deeper understanding of the 

influence of different factors on registration of this type of biomedical images. Analysis of this process 

requires smart software which should be able to obtain quantitative parameters of micro objectives 

with acceptable processing speed [1]. 

The purpose of this work is a review of the modern frameworks of microscopy image 

processing. There are the main 7 image processing libraries in Python: Scikit-image, OpenCV, 

Mahotas, SimplelTK, SciPy, Pillow, Matplotlib. We analyzed these frameworks and compared the 

technical characteristics for use in image processing, after this we selected the main 3 libraries for 

development of application for microscopy image processing (tab. 1) [2-3]. 

 

Table 1. Comparison functionality libraries for microscopy image processing 
 

Framework Supporter of 

programming language 

Image loading Simple 

image 

processing 

functionality 

Image display 

functionality 

Scikit-Image Phyton + + + 

OpenCV C++, Phyton + + + 

Pillow Phyton + + + 

As a result of the analysis of modern libraries for processing of microscopy images and the 

possibilities of their use, it is possible to allocate OpenCV for our purposes as it meets all 

requirements. 
 

References: 

1. Tymkovych M. Y. Multiscale quantitative analysis of microscopic images of ice crystals / M. 

Y. Tymkovych, O. G. Avrunin, O. Gryshkov, K. G. Selivanova, V. Mutsenko, B. Glasmacher. // 46 th 

ESAO Congress.The International Journal of Artificial Organs. Hannover, Germany.- 2019. – Vol.42 

,Number 8. – P. 429. 

2. Tymkovych M., Gryshkov O., Selivanova K., Mutsenko V., Avrunin O., Glasmacher B. 

(2021) Application of Artificial Neural Networks for Analysis of Ice Recrystallization Process for 

Cryopreservation. In: Jarm T., Cvetkoska A., Mahnič-Kalamiza S., Miklavcic D. (eds) 8th European 

Medical and Biological Engineering Conference. EMBEC 2020. IFMBE Proceedings, vol 80. 

Springer, Cham. https://doi.org/10.1007/978-3-030-64610-3_13  

3. Tymkovych M. et al. (2021) Application of SOFA Framework for Physics-Based 

Simulation of Deformable Human Anatomy of Nasal Cavity. In: Jarm T., Cvetkoska A., Mahnič-

Kalamiza S., Miklavcic D. (eds) 8th European Medical and Biological Engineering Conference. 

EMBEC 2020. IFMBE Proceedings, vol 80. Springer, Cham. https://doi.org/10.1007/978-3-030-

64610-3_14  

 

 
 

 

 

 

 

 

 

22 

mailto:khussein.kariani@nure.ua
https://doi.org/10.1007/978-3-030-64610-3_13
https://doi.org/10.1007/978-3-030-64610-3_14
https://doi.org/10.1007/978-3-030-64610-3_14

