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AUTOMATED OBJECT SEGMENTATION AND BACKGROUND REMOVAL IN MULTIMEDIA
CONTENT PROCESSING SYSTEMS

In today's rapidly developing digital technologies, image processing occupies a key place in the fields of computer vision and graphics. One of the most
popular tasks is the automatic separation of foreground objects from the background, which is of critical importance for web design, e-commerce, the
advertising industry, and augmented reality systems. Traditional manual editing methods are laborious and dependent on user experience, especially
when working with complex textures or fuzzy object boundaries. The development of deep learning methods make it possible to automate these
processes, providing high accuracy and speed of processing in real time. The aim of the work is to analyze existing algorithms for automatic background
removal and develop an effective methodology for object segmentation using modern computer vision models to improve the quality of multimedia
content. The work uses a comprehensive approach based on the use of the hybrid neural network architecture BEN2. The key feature of the method is
the implementation of an innovative Confidence Guided Matting pipeline, which implements a two-stage Bayesian approach: first, coarse segmentation
(BEN Base) is performed to create a “draft" mask, and then targeted refinement of boundaries in areas of low confidence of the model (BEN Refiner).
As part of the research, a software application based on the Streamlit framework was developed, which provides automated inference of the BEN2
model. The system supports loading images in popular graphic formats, batch data processing, and visualization of results using an interactive slider.
The high efficiency of the algorithm was experimentally confirmed: for complex objects, the architecture provides accurate matting of hair and small
details, minimizing artifacts such as "ragged edges". The processing workflow was optimized by using local caching of models and supporting
acceleration on GPU/CPU. The proposed approach based on the BEN2 architecture and boundary refinement mechanisms demonstrated higher accuracy
compared to classical one-stage segmentation methods. The developed system is scalable and suitable for integration into real multimedia processing
information systems, which allows significantly reducing the time for preparing graphic content and increasing its professional level.

Keywords: multimedia content processing, automatic background removal, image segmentation, deep learning, alpha matting, BEN2 architecture.

Introduction. In today's rapidly developing digital
technologies and multimedia systems, image processing
occupies an important place in the fields of computer
vision, graphics, and information technology. One of the
key tasks of visual data processing is the automatic
separation of foreground objects from the background [1],
which has wide practical applications in web design, e-
commerce, digital photography, the advertising industry,
and augmented reality systems.

Traditional background removal methods involve
manual image editing, which is laborious, requires specia-
lized skills, and is time-consuming. Processing images with
complex background textures, uneven lighting, or blurred
object boundaries is particularly challenging. In such cases,

the accuracy and quality of the result largely depend on the
user's experience.

With the development of machine learning methods
and deep neural networks, effective approaches to
automating the background removal process have emerged.
Modern algorithms enable high-precision image segmen-
tation, ensuring rapid object detection even in complex
scenes.

The relevance of the research is due to the need to
improve the efficiency and quality of automatic backgro-
und removal in images, as well as the development of
universal algorithms capable of working in real time and
adapting to different types of input data.
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Current State of the Problem. The background of an
image is an important visual component that significantly
affects the user's perception of graphic content [2].
Excessive saturation, complexity, or the presence of
extraneous details in the background can lead to distraction
and a decrease in the informational value of the main
object. This is especially true for applied tasks, such as
creating advertising materials, profile images, or content
for web resources, where a clear visual hierarchy is
required.

Modifying or replacing the background allows you to
improve the aesthetic characteristics of the image, ensure
focus on the target object and achieve stylistic consistency
in a series of graphic materials. In addition, background
correction helps to improve the adaptability of images to
different display formats (web, printed materials) and
ensures compliance with specified thematic or design
requirements. Thus, changing the background acts not only
as a means of visual editing, but also as a tool for improving
the quality and professional level of digital content.

The study of the problem of removing and replacing
the background of images is based on a wide range of
scientific sources, covering both classical methods of
digital image processing and modern approaches to
computer vision using deep learning. The fundamental
principles of image segmentation are outlined in works
devoted to image analysis and pattern recognition. In [3, 4],
basic methods of image processing are considered,
including threshold segmentation, filtering and contour
extraction. These approaches became the basis for the
further development of more complex algorithms.

With the development of machine learning methods,
considerable attention is paid to the use of convolutional
neural networks for segmentation tasks. An important
milestone was the introduction of the U-Net architecture
[5], which provides high segmentation accuracy due to the
symmetric encoder-decoder structure and the use of skip
connections. Further research, such as works [6, 7], is
aimed at the development of fully convolutional networks
(FCNs) and SegNet-type architectures.

Modern sources also highlight the use of hybrid
models that combine convolutional networks with attention
mechanisms or transformer architectures. In [8], the Vision
Transformer (ViT) is presented, which demonstrates high
efficiency in image analysis tasks due to the global
contextual representation of data.

A separate group of sources is made up of applied
research devoted to automatic background removal in real-
world conditions [9]. Such works analyze the problems of
complex scenes, non-uniform illumination, and translucent
objects, and also propose methods for increasing
segmentation accuracy by using additional features and
post-processing.

Thus, the analysis of scientific sources indicates the
evolution of approaches to solving the segmentation
problem: from classical image processing algorithms to
modern deep learning methods. Despite significant
achievements, the issues of increasing the accuracy, speed,
and versatility of background removal algorithms remain
relevant, which determines the feasibility of further
research in this area.

Problem Statement. The relevance of this research is
due to the need to develop effective algorithms for auto-
matic background removal that combine high accuracy,
speed, and versatility of application in conditions of limited
resources and a variety of input data.

The aim of the work is to analyze existing algorithms
for automatic background removal in images and develop
an effective methodology for object segmentation using
modern computer vision and machine learning methods.

To achieve the goal, it is necessary to solve the
following tasks:

o to formalize the problem of background selection
in digital images;

e conduct research on classical digital processing
methods and modern algorithms based on deep learning for
background removal;

e to justify the use of the hybrid neural network
model BEN2 (Background Erase Network) [10] as a basic
tool for high-precision segmentation;

e ensure the implementation of the Confidence
Guided Matting (CGM) pipeline for targeted processing of
areas where the model has a low level of confidence;

e to justify the use of a combined loss function that
combines weighted BCE, loU, and SSIM metrics to
improve local and global segmentation features;

e create a practical application based on the
Streamlit framework;

e to evaluate the effectiveness of the developed
approach using object accuracy and edge sharpness metrics
in various application scenarios.

The object of research is the process of processing
digital images in the tasks of segmentation and background
removal.

The subject of research is algorithms and methods for
automatic background removal in images, in particular
approaches based on computer vision and deep learning.

Main Section. Removing the background from an
image is widely used in many areas:

e e-commerce and advertising — photos of products
on a white or neutral background for online stores, adver-
tising banners and product catalogs;

e graphic design — creating collages and posters,
developing logos and branding materials, infographics and
presentations;

e photography and media — portrait photos for
documents or social networks, replacing the background
with a more aesthetic or thematic one, photo processing for
magazines and news sites;

e video conferencing and streaming — virtual back-
ground in Zoom, Teams, Google Meet, chroma key effects
without a green screen;

e gaming industry and 3D applications — cutting
sprites and textures for games, preparing references for 3D
modeling;

e medicine and science — isolation of objects in
microscopic images, processing of medical images (X-ray,
MRI);

e documents and identification — passport photos,
visas, passes, digital signatures and seals;
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e fashion and beauty — photos of clothes and
accessories for lookbooks, image processing for fashion
websites.

The process of image background removal is based on
segmentation tasks, which can be implemented using
different methods depending on the complexity of the scene
and the chosen software tool. The main approaches include:

1) Manual segmentation — involves the user selecting
the object using precise geometric marking tools (e.g.,
polygonal contours or Bezier curves). This approach pro-
vides high accuracy, but is time-consuming and depends on
the operator's skills.

2) Automated segmentation — implemented using
computer vision and artificial intelligence methods, in
particular convolutional neural networks (CNN), which
perform pixel classification and object separation from the
background without user intervention. This approach is
characterized by high processing speed and ease of use.

3) Combined methods — combine automatic segmen-
tation with subsequent manual refinement of the result,
which allows achieving a balance between speed and
accuracy.

The choice of method depends on the requirements for
the quality of the result: for mass image processing, it is
advisable to use automated approaches, while for tasks
requiring high accuracy (for example, catalog products or
design), manual or combined processing is preferred.

The effectiveness of background removal is largely
determined by the characteristics of the input image. To
achieve a high-quality result, it is advisable to consider the
following recommendations:

e use images with uniform and sufficient lighting
that ensures the clarity of the object's contours;

e avoid using images with low resolution or
significant blur;

e provide contrast between the object and the back-
ground to simplify the segmentation task;

e use graphic formats with alpha channel support to
preserve transparency;

e when processing manually, use scaling to increase
the accuracy of boundary selection.

The work uses a comprehensive approach to solving
the problem of automatic background removal, which
includes computer vision, mathematical modeling, and
deep learning methods. The basis of the research is image
segmentation methods using the hybrid BEN2 architecture.

BEN2 implements a new approach to foreground
segmentation through an innovative CGM pipeline. The
model does not simply “draw a mask” around the object,
but first analyzes where it is uncertain, and only then refines
these areas in a targeted manner. The BEN architecture
consists of two components: BEN Base is used for initial
segmentation (makes a first “draft”: divides the image into
foreground and background) and BEN Refiner for confi-
dence-based refinement, while purposefully processing
pixels where the base model demonstrates a lower level of
confidence, which gives more accurate and reliable matting
results.

The Multi-view Aggregation Network (MVANet)
shows significant potential in dichotomous image seg-

mentation (DIS) using a multi-view learning approach. The
BEN?2 architecture takes this architecture as a base, but
introduces important changes. BEN Base repeats MVVANet,
but with notable changes: the activation function is repla-
ced (GELU — Gaussian Error Linear Unit is used as the
activation function instead of ReLU and PReLU from the
original MVANet) and normalization (instance normali-
zation is chosen) [11].
Let the input image be given:

I ERHXWXC , (1)

where H, W are image height and width;
C is number of channels (usually C=3 is True

Color format for RGB model).
The task of segmentation is to find a function

f, (=M, @

where f, is parameterized model;
6 is a set of parameters;
M {0,3"" is a binary mask that separates the

object (1) from the background (0).
Final image with transparent background:

F=1oM, 3)

where © is element-wise multiplication.

In segmentation and background removal tasks, the
key step is to determine the exact boundaries between the
foreground object and the background. For this, the BEN2
architecture uses the alpha matting operation, which allows
you to simulate semi-transparent transitions between image
areas and improve the quality of contour extraction. In this
case, we are dealing with real edges that are not binary —
each pixel is described by the equation:

I, =a,F,+(1-a,)B,, «,<c[01], )

where F, is foreground color;
B, is background color;

a, is opacity mask.

From (4) the problem arises — to estimate «, for each
pixel. To solve the problem, the model predicts using a
trained neural network M = f, (1) .

In the BEN2 architecture, the matting operation is
integrated as a separate boundary refinement module,
which works on the basis of a previously obtained seg-
mentation map. The main stages are:

1) Coarse segmentation — in the first stage, the con-
volutional neural network forms a confidence map (proba-
bilistic map of the object)

C,=1-2|M,-05. )

The closer M » Up to 0.5, the lower the confidence.

2) Border region selection — an uncertainty region
(trimap) is determined, which includes: a clear foreground
(a =1), clear background ( & ~ Q) and an undefined region
(transition zone).
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3) Alpha channel estimation — for pixels in an
undefined area, a neural network or specialized submodule
estimates the value « taking into account local textural
features, intensity gradients, and contextual information.

4) Boundary enhancement — the resulting alpha mask
is used to smooth contours and eliminate artifacts such as
“ragged edges”.

To train the matting module in BENZ2, a combined loss
function is used, combining three components: weighted
BCE (Binary Cross Entropy), weighted loU (Intersection-
over-Union), and weighted SSIM (Structural Similarity
Index):

L=algee + Ly + 3l - (6)

It is designed to capture local, global, and token-level
segmentation features.
Binary cross-entropy (local pixels) is calculated using

Loce == @, (M JlogM | +(1—-M ) log(1— Mp)). @)
p
Intersection over Union (global pixels) is calculated
ZCOPM PM P
P

o =1- ~ ~ !
o Zp:wp(Mp+Mp—MpMp)

L (8)

where @, =1+y(1-C) is weight, larger for uncertain

pixels.

BEN2 was trained on DIS5K [12] and its own
proprietary dataset of 22,000 images for segmentation. The
improved model demonstrates improved performance in
hair matting, 4K processing, object segmentation, and edge
refinement.

Thus, BEN2 [13] is a two-stage Bayesian approach
that includes first a coarse segmentation with a confidence
assessment, and then targeted refinement where the model
is “in doubt.” This is what makes this approach more
efficient than classical one-stage methods.

After removing the background, you can perform
post-processing of the object boundaries. In particular, it is
recommended to apply feathering or edge filtering techni-
ques to eliminate artifacts such as “torn” contours or resi-
dual background pixels.

Fig. 1 shows a block diagram of the system, illust-
rating its step-by-step algorithm of operation.

The process begins with launching the application,
followed by loading the interface. After loading the image,
the system checks whether the model is already available
locally. If the answer is negative, the model is downloaded,
if positive, the local copy is used. This stage is critical for
optimizing response time and reducing network load.

For each image, the BEN2 model is inferred, after
which the result is converted to RGBA format (alpha
channel extraction). The obtained results are stored in the
internal session state, which allows avoiding repeated
calculations and maintaining Ul interactivity. The system
displays the results using an interactive “before/after”
slider.

*

Launch app

!

Load page

Show upload hint

Files uploaded?

J/ yes

< Select format (PNG / WebP) >

!

Click Remove BG

Model cached?

Download model

J/ yes
For each image: \
BEN2 inference — RGBA j
< Save to session_state >
Display results
Before/After slider

Fig. 1. Flowchart of the system operation based on the BEN2
model architecture

The activity diagram (Fig. 2) details the interaction
between three main components: the user, the interface
(Streamlit) and the processing module. The user performs
the following sequence: opening the application, loading
images, selecting the format, starting processing. These
actions initiate further processes in the system.

Upload
images

User

Open
app
start

Select Click
format Remove BG

|

Process Show Save @
images slider file
end
no

Background Remover
Streamlit

Download
model
BEN2
inference

GPU / CPU
processing

BEN2 model

Fig. 2. Activity diagram of the automated background
removal process
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Streamlit-level logic accepts input data, passes it to
the computational module, coordinates inference calls, and
displays the results.

Processing at the Background Remover level involves
checking the cache, loading the model (if necessary),
performing batch image processing (Process images). The
BEN2 module receives the image, performs foreground
segmentation, uses the GPU or CPU (GPU/CPU proces-
sing), returns the result as a mask or RGBA image. In the
final step, the results are transmitted to the Ul, an interac-
tive slider is displayed, and the user can save the files.

The data flow between the program components is
shown in Fig. 3.

EEE——
Streamlit Ul
Upload, settings
L J

PIL image

load request
images

display

L P -

et cdie Result renderer
Slider, PNG/WebP
L

T model
J/ data

/ N /
BEN2 inference RGBA
GPU / CPU

‘ User

L

file [~ h
—){ Filesystem ‘
L J

J settings

J

weights

.
Session state
Processed results

EEE——
‘ HuggingFace Hub ‘ ‘
L )

External entity Ul process Inference Storage Model
o O o

Fig. 3. Data flow between application components

The system architecture is built on a modular principle
and includes components of the user interface, data
processing, model inference, and results storage.

The user interface is implemented using the Streamlit
web framework [14] and provides: loading images; setting
processing parameters (output file format, computing
device); initiating the processing process (forming a load
request); displaying results in the form of an interactive
comparison. Loaded images are transferred as PIL (Python
Imaging Library) format objects, which provides unified
processing of graphic data.

The Model cache module performs the function of
centralized management of the model and its weights. The
main tasks it solves are: loading model weights from an
external repository (HuggingFace Hub); caching the model
in RAM for reuse; transferring the model to the inference
module; processing parameters received from the user. The
use of caching allows you to significantly reduce the time
of recalculations and increase system performance.

The central component of the system is the inference
module, which implements image processing using the
BEN2 model. The main functions: receiving a pre-
processed image; performing object segmentation; forming
an alpha mask; using hardware acceleration (GPU via
CUDA or CPU). The result of the module is an image with
a removed background in RGBA format, where the alpha
channel is responsible for transparency.

The Session state module is responsible for tempo-
rarily storing processing results within the user session. It
allows you to accumulate processed images; transfer data

to the display module; support batch processing (multiple
images); save intermediate results for repeated access. This
module allows you to avoid repeated calculations when the
user interacts with the interface.

The Result renderer module is responsible for the
visualization and export of results. Its capabilities include:
displaying results as an interactive slider; preparing files for
saving; transferring results to the file system. Interaction
with the file system allows the user to save results locally.

Experiment. As part of the research, a software
application was developed for automated background
removal from digital images based on modern computer
vision and deep learning methods. The system is based on
the BEN2 neural network model, which provides high-
precision segmentation of objects with further refinement
of boundaries using alpha matting mechanisms.

The data upload module allows the user to import
images via a drag-and-drop interface or select files from the
file system. Popular graphic formats (JPG, JPEG, PNG,
WEBP, BMP) are supported with a file size limit of 200
MB (Fig. 4).

BEN2
Background Remover

(@ settings

Neural background removal - PramaLLC/BEN2

Mo

Model:

% Remaue Backgrouns

Fig. 4. Graphical user interface (GUI) for single and
batch image uploading

The preprocessing module performs image norma-
lization, resolution change, and data preparation for feeding
into the neural network. This ensures the stability of the
model regardless of the input image parameters.

The segmentation module (the core of the system)
implements the inference of the BEN2 model, which
includes the initial segmentation of the object; determi-
nation of border regions; refinement of boundaries using
boundary enhancement mechanisms.

The results visualization module provides the user
with the ability to compare the original and processed
images (before/after mode), and also displays additional
quality metrics, including: object accuracy coefficient;
boundary clarity indicator (Fig. 5).

For this example (Fig. 5), the object accuracy coef-
ficient is 77 %, and the edge sharpness index is 59.1, which
indicates a fairly good sharpness of the image edges in the
image with the background removed.

The results export module allows you to save
processed images in PNG format with transparency support
or as an archive (ZIP) for batch processing.

A demonstration of batch processing is shown in
Fig. 6 and Fig. 7.

Conclusions. Based on the results of the study, the
following conclusions can be drawn:

A thorough analysis of existing approaches to
automatic background removal has been conducted — from
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classical threshold segmentation methods to modern deep
learning-based architectures such as U-Net and ViT.

Results

77.0% 59.1

1 Download 20230722_111717_no_bg.png

Fig. 5. Segmentation results visualization: “Before/After”
comparison and quality metrics

Background Remover

@ settings

noperel v Neural background removal - PramaLLC/BEN2

image(s]selected

38 remose Bsckgrounds

Fig. 6. Batch processing interface for multiple multimedia
content files

@ settings

241 35.2% 26.9

@ Downlosd Allas Z

Fig. 7. Examples of automatic background removal
for complex multimedia objects

The hybrid neural network architecture BEN2, which
implements a two-stage approach: coarse segmentation and
further refinement of boundaries using the CGM pipeline,
is justified and applied.

The process of separating objects is mathematically
modeled through the alpha matting equation, which allows
processing translucent transitions and complex contours.

A software application based on the Streamlit
framework has been developed, which integrates the BEN2
model and provides a user-friendly interface.

As a result of the research, a system was created that
provides highly accurate segmentation of objects even in
difficult conditions (complex background texture, uneven

lighting); batch image processing functionality was imple-
mented, which increases the efficiency of working with
large volumes of multimedia content; high-quality visuali-
zation of results was achieved using interactive elements
(before/after sliders) and providing metrics of accuracy and
clarity of boundaries, and the feasibility of using the
proposed approach for applied areas such as e-commerce,
graphic design, and media was confirmed.

Directions for further work may include: expanding
the post-processing functionality, such as implementing
additional feathering and edge filtering methods to
completely eliminate background pixel remnants in ultra-
complex scenes; optimization for mobile devices; adapting
the BEN2 architecture to work on devices with limited
computing resources without significant loss of accuracy;
working with video content, e.g. developing an algorithm
for automatic background removal in a video stream in real
time, which is relevant for streaming and video confe-
rencing, and integrating with generative Al, developing
modules for automatically replacing the removed backgro-
und with generative images that match the style of the
target object.

Declaration on the use of generative Al. During the
preparation of this work, the authors used ChatGPT and
Grammarly for grammar and spell checking, as well as for
rephrasing and reformulating the text.
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ABTOMATHU30BAHA CETMEHTANLISA OB’€EKTIB TA BUJAJIEHHA ®OHY B CUCTEMAX OBPOBKH
MYJbTUMEJIIMHOIO KOHTEHTY

B cydacHHX yMOBaX CTPIMKOTO PO3BHTKY IIM(POBHX TEXHOJIOTiH 00poOKa 300pakeHb IOCiae KIFOYOBE MICIE B Ialy3sX KOMII IOTEPHOTO 30py Ta
rpadiku. OxHiero 3 HaO1IBII 3aTpeOyBaHUX 33/1a4 € aBTOMATHYHE BIIOKPEMJICHHS 00’ €KTIB MEPEAHBOTO [UIAHY Bif (hOHY, IO MA€ KPUTHYHE 3HAYCHHS
JuUIsl BeOaM3aiiHy, €IeKTPOHHOI KOMepIii, peKIaMHOI iHXYCTpii Ta CHCTeM MONOBHEHOI pealbHOCTi. TpamumiiiHi MeToau pydHOro pelaryBaHHS €
TPYJOMICTKUMH Ta 3aJIEKHHMH BiJ] IOCBiy KOPHCTYBa4a, 0COOIMBO PH POOOTI 31 CKIIaTHUMH TEKCTYpaMH a00 HEUiTKHMH MeKaMH 00’ €KTiB. Po3BUTOK
METOJ(IB TIMOOKOr0 HAaBYAHHS JO3BOJISI€ aBTOMATH3YBATH 1li MPOLECH, 3a0e3Meuyl0Yd BUCOKY TOYHICTh Ta LIBHIKICTH OOPOOKH B peallbHOMY 4aci.
Meroro pobOTH € aHasi3 iCHYIOUHMX aJTOPHTMIB aBTOMAaTHYHOTO BHJANEHHS (OHY Ta po3poOka epeKTHBHOI MeTomolorii cerMeHTamii 00’€KTiB i3
BUKOPHCTAHHSM CyJaCHHX MOJIEJIEH KOMIT FOTEPHOTO 30pY I ITi[BUIEHHS SIKOCTI MyJIbTHME/[IHHOT0 KOHTEHTY. ¥ poOOTi 3aCTOCOBAHO KOMITITEKCHHIT
miaxin, mo O0a3yeTbcsi Ha BUKOPUCTaHHI TiOpuaHOI HeiipomepexeBoi apxitekTypun BEN2. KinrouoBoio 0COOMHMBICTIO METOLY € BIPOBAKEHHS
iHHOBamiiHoro kKouBeepa Confidence Guided Matting, sikuii pearizye JBoeTarmHui 6aifeciBCHKMIA MiJIXiJ]: CIIOYAaTKy BUKOHYEThCSA Ipyda CerMeHTarlis
(BEN Base) jutst cTBOpEHHS «4epPHETKH» MAcKM, a TOTIM TIPUIUIbHE YTOYHEHHS MEX y 30HaX HM3bKoi BrieBHeHOCTI Mojerni (BEN Refiner). Y mexax
JIOCITI[DKEHHST PO3pO0JIeHO MpOrpaMHuii 3aCTOCYHOK Ha 0asi ¢peiimBopky Streamlit, sikuii 3abe3medye aBToMatm3oBanuii inpeperc momeni BEN2.
CucreMa MiITpUMye 3aBaHTaKEHHs 300pakeHb y MOMYISPHUX Tpadiunnx Qopmarax, makeTHy oOpoOKy HaHMX Ta Bi3yalli3allifo pe3ylIbTaTiB 3a
JIOTIOMOTO0 iHTEPAKTHBHOTO ciaiiziepa. EkcriepuMeHTabHO MiATBEPIKEHO BUCOKY €(EKTHBHICTh alrOpPUTMY: JUIS CKIAJHUX 00’ €KTIB apXiTeKTypa
3a0e3neyye TOYHE MaTyBaHHS BOJIOCCS Ta JIpiOHUX AeTajel, MiHiMi3yloun apTeakT THIY «pBaHHX KpaiBy. [Iporiec 0OpoOKH ONTHMI30BAaHO HUISIXOM
BUKOPHCTAHHSI JIOKAJIIBHOTO KENIyBaHHs Mojienei Ta miarpumkn npruckoperHs Ha GPU/CPU. 3anpononoanwif mijxij Ha ocHoBi apxitekTypn BEN2 Ta
MeXaHi3MiB YTOUHEHHS MEX MPOJIEMOHCTPYBAB BHIIY TOUHICTh MOPiBHAHO 3 KIIACHYHUMH OJJHOETAITHIMH METOaMH cerMeHTailii. Pospobiena cucrema
€ MacmTaboBaHOIO Ta MPUAATHOIO [UIsL iHTErpaiii B peajibHi iHpopMaliiiHi cucTeMH 0OpOOKH MyIbTHMEia, 10 J03BOJSE 3HAYHO CKOPOTHTH 4ac
I ITOTOBKH Ipa)iTHOTO KOHTEHTY Ta ITiABHIUTH HOTO mpodeciiiamii piBeHs.

Kaio4uosi ciioBa: 00poOKka MyIbTHMEIHHOTO KOHTEHTY, aBTOMaTHYHE BHIAICHHS (OHY, CerMeHTalisl 300pakeHb, IITHO0Ke HaBYaHHS, aib(a-
MaTyBaHHs, apXiTektypa BEN2.
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