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DEVELOPMENT OF AUTOMATED SYSTEM FOR VIDEO INTERMATOSCOPY
Doc. of Sc., Professor Oleg Avrunin, Doc. of Sc., Professor Viktoriia Klymenko*, PhD-st. Alexey Trubitcin, st. Olga Isaeva,

Ukraine, Kharkov, Kharkov National University of Radio Electronics
[bookmark: _GoBack]*Ukraine, Kharkov, Kharkov National Medical University

Abstract. The work is devoted to the development of an automated system for video dermatoscopy. The main approaches in the design of such systems, methodological support and structural modules are considered. The main stages of the digital processing of dermatoscopic images are proposed. The main focus is on the methods of automated segmentation of dermatoscopy images and the analysis of the errors that arise. The processing of heterogeneous medical data requires an integrated approach aimed at developing complete specialized diagnostic systems taking into account the specifics of a particular area and the nature of the images obtained. The stages of preprocessing, segmentation, description, and analysis of digital dermatoscopy images are considered in detail related to each other. The diagnostic capabilities of the digital dermatoscopy method are discussed. The main aspects of the automated analysis of the processing of dermatoscopic images and the prospects for the use of such systems in medical practice are considered.
Keywords: video dermatoscopy, digital image processing, image segmentation, histogram correction, digital filtering.

Introduction. Currently, one of the primary methods of examination in the diagnosis of skin diseases is video dermatoscopy. This method allows using special optical devices - video dermatoscopes to carry out a visual assessment of the condition of the skin and perform examination of tumors with an increase of tens to hundreds of times with different depth of field, with different types of lighting and  optical filtering. The method is non-invasive and allows determining the nature and risk of transformation into a malignant form according to the color and shape of the skin formation [1-3].
The use of digital technologies in dermatoscopy significantly expands the diagnostic capabilities of this method and allows you to register the received visual information, save and post- process data, and also simplifies remote consultation with the help of modern telemedical services. The greatest diagnostic capabilities of digital video dermatoscopy are manifested using automated systems for processing and analyzing skin images.
Modern research methods require quick and reliable analysis of digitized video information [4, 5]. In this case, there is a tendency to increase the degree of automation during the processing of incoming data from research results [6–9]. The literature extensively covers the issues of pre-computer processing of digitized images of medical images [4-10]. Numerous universal and specialized software designed to improve the quality characteristics of images have been developed [8-14]. However, the processing of heterogeneous information requires an integrated approach aimed at the development of complete specialized diagnostic systems taking into account the specifics of a particular area and the nature of the images obtained.
Therefore, the aim of the work is to develop a complete system of digital video demodoscopy, justify the use of basic modules and methodological support.
The results of the study. Based on the range of tasks to be solved, the modern digital dermatoscopy system includes (see Figure 1):
· an optical image acquisition unit - a device consisting of an achromatic or apochromatic (to reduce chromatic aberrations) lens optical system, which allows to obtain an enlarged (usually from 10 to 300 times) image. At the same time, to improve image quality, preference should be given to optical modules with sets of interchangeable lenses designed for fixed magnifications and smooth sharpness adjustment over a wide range of distances to the skin surface being examined;
· a digital camera that allows you to register a color optical image on a matrix of photodetectors. From the point of view of minimizing noise components, it is advisable to use sensors



with matrices of about 5 megapixels and the largest size of sensitive elements. A further  increase in the number of photosensitive elements of the sensor with standard examination dermatoscopic optics will more contribute to the enhancement of noise components than to an increase in the resolution of the recorded image. Separately, it is necessary to dwell on the parameters of the camera's lighting unit, which provides uniform illumination of the field of view and has the ability to install light filters in the visible range, or use specialized illuminators, for example, in the range of black ultraviolet radiation, Wood's lamp, etc.;

[image: ]

Fig.1. - The system of digital video dermatoscopy


· an interface module that includes hardware and software for transmitting information to the data analysis subsystem. It can be realized both autonomous (with removable media, for example, memory cards), and directly connected via wired or wireless communication channels. In the first  case, the most common is the USB interface of various standards, in the second case, the most respectful are Wi-Fi or Bluetooth. The main requirement for the interface is noise immunity and the ability to transmit video stream with a minimum delay, which affects the convenience of focusing the image. Given the somewhat inertia (about tenths of a millisecond), especially when transmitting video data over wireless interfaces, it is advisable to supply the video dermatoscope with an autonomous screen to which information is displayed with a minimum delay to facilitate focusing
· data analysis subsystem, which is implemented on a graphic workstation and consists of the following modules:
· pre-processing of images, which includes methods for suppressing noise components and histogram correction of the brightness and contrast of the input image;



· image segmentation, consisting in the construction of the characteristic function of the image, highlighting homogeneous areas of objects and background. In general, the process of image segmentation is divided into 2 stages:
separating the areas of objects from the background, at which the binary  characteristic function of the image taking the values is built:
f (i, j)  1; f (i, j)  DO ,
0; f (i, j)  D ,
	B
where Do and DB are the areas belonging to the objects and the background, respectively; image markup leading to the construction of a multi-valued characteristic function of the form
F (i, j)  k; f (i, j)  DO   ,
	k
0; f (i, j)  DB ,
where Dok - is the area belonging to the kth object.
The main limitation is the condition that the segmented objects do not overlap.
DO      DO         , at k  m .
k	m
Otherwise, objects will not be separated in the analysis, which will contribute to the appearance of distorted information about skin lesions. Given the specificity of dermatoscopic images containing moles and pigment spots, it is advisable to carry out image segmentation by the method of threshold divisions according to the intensity or color characteristics of the image selected on the basis of a priori information.
· image descriptions - obtaining the geometric and optical characteristics of objects segmented in the previous module. These characteristics usually protrude color coordinates as well as the area, perimeter, shape factors of the analyzed objects.
· a module for the formation of a diagnostic solution, which is classified according to the characteristic features of the analyzed objects, as which their color and geometrical characteristics are most often selected, taking into account a priori and additional diagnostic information about the patient. It should be noted that in this module the formation of not a final, but a preliminary diagnostic decision, helps the doctor to make a final diagnosis.
Findings. In the tasks of automated video-imaging data processing, the perception of the visual field is associated with a priori information about the image under study. The segmentation process, in its general form, consists in the construction of the characteristic function of an image, highlighting homogeneous areas of objects and background. The analysis stage is to identify segmented objects. When developing methods for processing dermatoscopic images, it is advisable to choose methods that will facilitate the subsequent stages of data analysis. The errors arising from the analysis of such images are associated with the heterogeneity of illumination, the presence of a complex background, local noise, the intersection of objects in the image and their high variability. The main indicators of the efficiency of the developed methods and systems are high stability and repeatability of recognition of skin objects and the ability to process images in real time. The perspective of the work is the development of a complete system for digital video dermatoscopy and its subsequent preliminary clinical trials.
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