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supported in Lambda editor or we can use the tools we are developing in our centre: BlindMoose
(reading and editing, MS Word addin) and Limpet (passive reading, web applet).

The Lambda editor is the only tool that contains functions helping blind students to navigate
complex mathematical formulas. It is a stand-alone application with its own code that is not easy to
import or export. Its braille output also has some specifics, using an eight-dot Braille code with
which the user must first become familiar.
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IMAGE PROCESSING AND CLASSIFICATION OF DIGITAL IMAGES
Mukhametzhanova B.O. (grek79@mail.ru)
Abylkas Saginov Karaganda Technical University (Kazakhstan).

Automated image processing and object recognition systems are constantly being technically
improved through the introduction of innovative technologies in the production of components for
them, thereby increasing their performance at the hardware level. At the software level,
optimization of information processing processes, including digital images, is also required,
including for operational analysis of image content. Image recognition is the task of converting
input information in graphical form in certain formats, as which some parameters and features of
the recognized images are considered into an output that represents a conclusion about which class
a particular image belongs to.

The latest technical developments in the field of computer and information technology,
including allow you to see the real world quite well, recognizing objects. The technology of
building automated systems that can detect, track and classify objects is called "computer vision".
Such systems can also be called "Automated Image Processing and Object Recognition Systems".
These artificial systems get information from images. They can make conclusions about the types of
objects, about their relationships, classify by belonging to a certain class, for example, determine
the presence of text and recognize it, etc. The essence of the recognition task is to determine
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whether the objects under study have a fixed finite set of features that allows these objects to be
assigned to a certain class.

Over the past decade, certain results have been achieved in solving problems of image content
recognition. Such tasks consist in classifying a certain group of objects based on specific
requirements. Objects belonging to the same class have common properties. In particular, within the
framework of such tasks, many methods of recognizing the content of images, for example, faces,
license plates, various objects, etc., have been implemented. One of the main difficulties in creating
good software products for recognizing objects in images is determining which pixels to recognize
and which to ignore. To solve this problem, it is necessary to allocate the necessary data using their
compact representation. Obtaining such a representation is called segmentation [1], that is, splitting
the image into regions that are dissimilar in some way, but homogeneous in some criterion. The
result of segmentation is a set of segments that cover the entire image. In other words, each pixel is
marked with a certain label of a certain class. Image segmentation is widelyused in many fields of
science and technology, including for analyzing text in an image, for example, to obtain preliminary
markup of handwritten and typewritten documents. Segmentation methods can be divided into two
classes: automatic — not requiring user interaction and interactive —using user input directly in the
process of work. In a detailed analysis of digital image processing methods, we encounter a rather
complex structure of them. Standard methods of image analysis consist in applying transformations
to them that are known in mathematics or specially designed for certain tasks. The result of these
operations is a certain system of features characteristic of a given class of images; further, many
practical problems are solved by methods of pattern recognition theory. However, both the selection
of features and the ways to evaluate their values are quite time—consuming tasks. Image processing
methods can vary significantly depending on how the image was obtained — synthesized by a
computer graphics system, or, for example, by digitizing black-and-white or color images. In the
latter case, for example, there is a need for noise reduction. In order to solve the problem of image
content recognition, morphological analysis methods are used, among other things, which
contribute to the creation of an adequate mathematical description of images that conveys their
content and meaning. Morphology is understood as the external structure of an object, as well as
the shape, size and mutual arrangement of the structural elements forming it on the surface and in
volume. And under the morphological analysis of images, it is customary to understand methods for
solving problems of recognition, classification of objects, highlighting differences in scenes by their
images, estimating the parameters of an object by its image, based on the study of mathematical
models of images. In other words, morphological methods of image analysis are based on
mathematical models linking images with the objects of the depicted scene and the conditions for
their registration. The central concept of morphological methods of image analysis is the concept of
image shape, understood as part of the information preserved under variations in image formation
conditions [3].

The tasks of morphological analysis of images are solved by recognizing an object by the
shape of its image, classifying objects by the shape of their images, highlighting differences in
shape and evaluating an object by the shape of its image. Morphological methods of image analysis
have found wide application in practice:

1) morphological suppression of random noise;

2) highlighting an unknown object against a background whose image shape is known;

3) approximation of the shape of a texture-valued image;

4) morphological method of text image compression;

5) smooth background filtering;

6) search for the interlacing area;

7) changing the microrelief of the surface by a set of its images;

8) classification of images with an assessment of the parameters of the registration system,;

9) color segmentation based on morphological filter;

10) search for differences in shape in color images.
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One of the ways to construct a shape is to specify areas of constant brightness according to the
physical properties of the object, i.e., by the location of uniformly luminous or reflecting faces, or
boundaries relative to the observer. Attributing all possible brightness to these areas, we get the
shape of the image as a set of images. If we do not have such detailed information about the object
of study, then we can build a shape from any one image, knowing what transformations of the
brightness of this image can lead to changed observation conditions.

The relevance lies in the fact that at the present stage of the development of digital computer
technologies, computer vision methods are widely used to highlight certain features of images. One
of the main stages of the development of angular points in images allowed us to make progress in
many tasks:

- stitching panoramas and aerial photographs;

- restoration of a three-dimensional scene from images from different angles;
- search, tracking and object recognition;

- segmentation;

- gesture recognition.

References

1. Iparr V. Hudposas odpadotka uzodbpaxenutii: Ilep. ¢ anra. / [lox pea. M. C. Jlebenena. -
M.: Mup, 1982.

2. Toncanec P. K. u Byzc P. 3., Ilupporas o6paboTka nzobpaxernit. Hrro-Hopk: ITnpcow,
2018.

3. Pemskun A.M., CkypaoBud A.B. Tloxxoasl K pa3paboTke CHCTEMEBI pacliO3HABAHUS IS
peleHusl 3alaud OIpe/ieieHus] KOHTEHTa HUQPPOBHIX u300paxeHuil. MHTepHeT — XKypHail
«HaykoBeaenne» 2016. T.8 Ned(35). -C.25-34.

4. MyxamerxkanoBa b.O., Mckakor K.T., OnelinukoBa A.B. beitHenepai eHzieyaiH XoHe
TaHYJIbIH caHABIK d/1icTepi- Bectauk KazATK, Ammarer, 2021. - 2(117). - C.69-76.

5. Myxametxanosa b.O., Uckakor K.T., Kazanues V.I'. beiinenepain epekiue Hykrenepi //
MexayHaponHOW HaydHo-TIpaKTHUcckoi kondepennuu «Wurterpanus HayKd, oOpa3oBaHUS U
MIPOU3BOJICTBA — OCHOBA peann3anuu [Inana nanumy. Kaparanga - 2020, 1082-1085c;

6. CrapoBotitoB B. B., I'onyo FKO.U. llomyyenne u oOpaboTka m3zoOpaxkenuit Ha DBM:
yueOHO-MeToandeckoe nmocodue — Munck: BHTY, 2018. — 204 c.

YIK 378.011.3

TEXHIYHI TEHJAEHIII TA OCOBJUBOCTI PO3BUTKY CYYACHOI OHJIAMH -
OCBITH

AnToHOBa A.P. , ®enopenko M.O. (allaantonova62@gmail.com),

OoecbKuil HAUIOHANbLHUIL MEXHON02IYHUIL YHigepcumem (YKpaina)

V' mesax poszenamymo mexuiuni acmexmu niOmMpuMKu npoyecy OHIAUH — OC8Imu.
IIpoananizoeano ocHoéHi 0coOIUBOCII | HANPAMKU i PO3BUMKY.

OcgiTa € OJTHUM 13 HAWBaKJIUBIIIMX aCIICKTIB HAIIIOTO JKUTTS, 1 TOMY TEXHOJIOTIi BXke OGararo
POKIB TPOHUKAIOTH Yy 1€ CEeKTOp, WIJABMINYIOYM SKICTh Ta CTaHJapTH HaBYaHHS. Bix
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