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Abstract. The work 1s devoted to design the system for automatized histological
research. The problems of digital processing for histological images are described.
The root principles of design, main issues of imaging processing and structure of the
system for automatic histological research are proposed. Main medical technical
requirements for proposed system are considered.

Keywords: histological researches, automated systems.

Introduction. At the present stage of development of medical technology, there
1s a tendency of improving the quality and degree of automation of methods for

processing histological data. Manual morphometry methods have relatively low
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accuracy and high difficulty of research. The error 1s more than 10-15% [1] and it is
associated with the determination of the geometrical parameters of micro-objects.
Therefore, obtaining statistically reliable information using manual methods is
ineffective and subjective [2-4]. Therefore, in connection with the appearance on the
market of medical equipment of affordable, high-quality digital photo and video
cameras that can be connected to a microscope, as well as appropriate software, it is
advisable to consider the principles of building automated systems for histological
studies.

In this case, the main emphasis in the design of such systems should be placed on
the selection and coordination of the optical parameters of the microscope and the
digital recording device, as well as image processing algorithms for automatized
count and analysis of micro-objects.

Content. Based on modern requirements for the processes of diagnosis and
analysis of medical information, a developed system for the automated processing of
histological data should have the following medical and technical requirements :

- ensure receiving and digitizing the original data with the highest possible
resolution for a given type of research (necessary to carry out an informed choice of
necessary equipment, lab microscope and the digital imaging of histological
preparations);

- carry out scanning and analysis of color and brightness components, in separate
channels with the possibility of transition to different color coordinates;

- provide preprocessing of images, including methods of histogram correction, as
well as the noise suppression components;

- perform coarse and precise image segmentation to determine the localization of
various objects with the maximum degree of automation;

- to ensure the receipt and analysis of metric features of objects (area, perimeter,
intensity, dominant color tone, etc.);

- to ensure the receipt and analysis of the logical and topological features of the
objects (indicators of the shape of the object, the number of holes and connected

areas in the 1image of the object);
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- provide the possibility of structural analysis of objects;

- perform classification and recognition of detected objects according to one
dominant feature or group of features;

- to carry out a visual visualization of the analysis process, the results of the
main, intermediate and final processing steps;

- provide the possibility of interactive correction of the processing parameters of
histological images, in which the participation of the operator should be reduced to
the selection of the necessary parameters in an intuitively understandable and
functional software UI;

- provide statistical processing of the results of the study (correlation-regression
and analysis of variance);,

- ensure the possibility of printing the main results of the analysis and storing
them in a database and using them in telemedicine technologies.

Hardware accuracy, determined by the resolution of modern digital cameras
(more than 1 MegaPixel) , is enough for most histological studies using optical
microscopy. However, despite the fact that the already developed quite a number of
universal and specialized software for medical imaging, the main problem at this
stage 1s the development of effective methodological and algorithmic software for
automated analysis of histological data, allowing to obtain the most complete
information about the test image .

For this, you must classify image of histological objects by geometric,
topological, optical characteristics. You should also develop algorithms for image
preprocessing of histological preparations; segmentation algorithms for various cell
types, taking into account the staining of micropreparations; develop algorithms for
automated counting and analysis of selected microobjects, made software
implementation of segmentation algorithms for histological objects and check them
with specific examples of histological preparations.

Conclusion. The development of automated systems for histological studies
requires an integrated approach aimed at harmonizing the methods and algorithms of

image preprocessing and automatized data analysis. This is due to the fact that
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universal image processing algorithms, comparable in capabilities with the human
visual perception, have not yet been developed. The quality of work of such a system
can be influenced by such factors as the variability of micro-objects on the
preparations, the presence of a complex background in the image, illumination
heterogeneity, local interference, etc. The original software developed by the authors
allows to solve this problem so far only for a relatively small range of micro-
preparations. The developed system can be used for the analysis of preparations of
the human brain, oral mucosa and ENT-organs, as well as in the diagnosis of diseases
of the dental system. The perspectives of the work is the further improvement of data
processing and analysis methods based on the study of the processes of human visual

perception.
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