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Abstract: This article discusses the development of a software system for
automating the image segmentation process based on artificial intelligence. The
software was developed using the Meta Segment Anything Model (SAM),
enabling automatic object extraction from image content and visualization of
segmentation results. The server side of the system was implemented using the
FastAPI framework, while the artificial intelligence model was integrated through
the PyTorch library. The application was developed in the PyCharm environment
and performs functions such as processing user-uploaded images, generating
segmentation outputs, and storing extracted objects. Experimental results
demonstrated that the developed system provides high-accuracy segmentation
performance across different image types. The proposed solution has practical

significance in the fields of computer vision and intelligent information systems.
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AnHOTanms: B ngaHHOW cTaThe paccMaTpUBAIOTCS BONPOCH pa3pabOTKH
MpOrpaMMHOM  CHUCTEMbl  JIJII  aBTOMAaTH3allMM  Mpollecca  CerMeHTalluu

M300paKeHUI Ha OCHOBE TEXHOJIOTHI UCKYCCTBEHHOTO MHTEIekTa. [IporpaMmmuoe
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oOecrieueHne pa3paboTaHo Ha ocHOBe mojenn Meta Segment Anything Model
(SAM), obecneuuBaroieli  aBTOMAaTHYECKOE  BBHIJCICHHE  OOBEKTOB W3
M300paXKEHUsIT U BU3yaJU3alMI0 pPe3yibTaTOB cerMeHTanuu. CepBepHas 4acTh
CHUCTEMBI peaiu30BaHa C HCIoOJb30oBaHUEM (peiimBopka FastAPI, a maTerpanus
MOJIEIM HMCKYCCTBEHHOT'O HWHTEIIJIEKTa BBIMOJIHEHA C TOMOIIBID OHOJIMOTEKH
PyTorch. Ilporpamma pazpaborana B cpene PyCharm u BeimonHser ¢GyHKIUU
00pabOTKM  3arpyaeMbIX I[OJIb30BaTEIEM  M300pakeHui, (HOpPMHUPOBAHUS
pe3yJbTaTOB CErMEHTAllMM U COXPAHEHUsS BBIJICJIICHHBIX OOBEKTOB. Pe3ynbTarhl
HKCIIEPUMEHTOB TIOKa3ai, YTO pa3paboTaHHAs CUCTEMa O0ECIEeYMBAET BHICOKYIO
TOYHOCTh CETMEHTAIMM JUIsl Pa3u4HbIX TUIOB W300pakeHuil. IlpenmoskenHoe
pelieHre UMeeT MPAKTUYECKOEe 3HAUY€HUE B 00JIaCTH KOMIIBIOTEPHOI'O 3PEHUS U

HHTCJIJICKTYaJIbHBIX HH(bOpMaHHOHHBIX CHCTCM.

Kiaw4yeBblie cjoBa: HMCKYCCTBEHHBIN HHTEIUICKT, CErMEeHTAaLHs
nzoopaxenuir, Meta SAM, FastAPI, PyTorch, xommnbeioTepHOoe 3peHHE,

oOHapykeHHe 00bEKTOB, MPOTPAMMHOE 0OecIIeueHHE.

Introduction

With the rapid development of artificial intelligence technologies, the field
of Computer Vision has become one of the most important areas of modern
information technologies. In particular, automatic image analysis, object detection,
and image segmentation tasks are widely applied in healthcare, industry, security
systems, remote monitoring, and automated control systems. Image segmentation
is the process of separating objects from the background within a digital image and
determining the boundaries of each object, making it a fundamental component of
computer vision systems.

Traditional image processing approaches often require manual parameter
adjustment, complex configuration processes, and high computational costs.
Furthermore, variations in image quality under different conditions may negatively

affect segmentation accuracy. Therefore, segmentation methods based on Deep
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Learning and artificial intelligence technologies have become a significant research
direction in recent years[8].

Among recent advancements, the Segment Anything Model (SAM),
developed by Meta, has gained considerable attention due to its capability to
accurately identify and segment objects within images. The model significantly
improves segmentation performance by enabling automatic object extraction
across various image types.

In this study, an artificial intelligence-based system utilizing the Meta SAM
model was developed for image segmentation tasks. The software solution was
implemented using the FastAPI framework and the PyTorch library, providing
capabilities for processing user-uploaded images, performing object segmentation,
visualizing results, and generating extracted object outputs. The study further
analyzes the system architecture, operational algorithm, utilized dataset, and

experimental evaluation results[6].

Research Methodology

This study applied a methodology for developing and evaluating an artificial
intelligence-based image segmentation system. During the research process,
Computer Vision and Deep Learning technologies were employed to achieve
automated object detection and segmentation within images. The Segment
Anything Model (SAM), developed by Meta, was selected as the core model for
performing object identification and segmentation tasks[2].

For software implementation, the FastAPI framework was utilized to
develop the server-side architecture, while the PyTorch library was integrated for
artificial intelligence model management and execution. The system was
developed in the PyCharm programming environment, and data communication
between the user interface and the server was established through REST API
technology[7].

The proposed methodology consisted of several stages, including image

acquisition, preprocessing operations, image segmentation using the SAM model,
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result generation, and visualization of segmented outputs. The developed approach
enabled efficient image processing and automated object extraction, providing a

reliable solution for computer vision applications.
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Figure 1. Architecture of the Al-Based Image Segmentation System

The research methodology consisted of several stages. Initially, an image
acquisition and preprocessing mechanism was developed. Subsequently, the input
images were transferred to the segmentation model, where generated segmentation
masks were evaluated and ranked based on accuracy scores. In the final stage, the
segmentation result with the highest confidence score was selected and presented
to the user in a visual format[6].

To evaluate the effectiveness of the developed system, experimental tests
were conducted using different categories of images. The segmentation accuracy
and processing speed were analyzed to assess the performance of the proposed

approach.

Dataset and Data Preparation Process
This study utilized various image datasets to develop and evaluate an
artificial intelligence-based image segmentation system. The primary objective of

the system was to automatically identify objects within images, separate them from
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the background, and generate segmentation outputs. Therefore, the dataset was
constructed using real-world images containing diverse object categories.

The developed software supports two methods for data input. The first
approach allows users to upload images directly through the graphical user
interface. Users can provide images in JPG, PNG, and WEBP formats for
segmentation processing. The second approach enables automatic image loading
from existing files within the software environment. This strategy improves
usability while optimizing the image processing workflow[1].

The dataset preparation process involved handling image data of different
sizes, object categories, and visual characteristics to enhance the robustness of the
segmentation model. Such diversity in the dataset contributes to improving model
generalization capability and segmentation performance under different image

conditions.
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Figure 2. General architecture of dataset construction and data preparation process

The dataset included images containing various object categories,
transportation vehicles, natural landscapes, daily-life objects, and background
elements. The diversity of data characteristics improved the model’s generalization

capability and enabled segmentation performance evaluation under different
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conditions. To simulate real-world usage scenarios, images with different
resolutions and quality levels were utilized[4].

Before being processed by the segmentation model, the images underwent
several preprocessing stages. This phase plays a critical role in improving the
efficiency and performance of the image segmentation system. Initially, uploaded
images were processed through a decoding stage. Subsequently, image dimensions
were adjusted according to model requirements through a resizing operation. In
addition, a normalization procedure was applied to improve image processing
quality and computational efficiency. These preprocessing operations ensured that
all input data were transformed into a standardized format suitable for the

segmentation model[3].
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Figure 3. UML diagram of the Al image segmentation system and the relationships
among its core modules

In the developed system, images are transmitted to the FastAPI server
module and subsequently forwarded to the artificial intelligence model for
processing. Object segmentation is performed using the Meta Segment Anything
Model (SAM), where the segmentation mask with the highest confidence score is
selected from the generated outputs. Based on the segmentation results, both an

overlay image and a cutout image are generated.
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The system also provides metadata storage functionality for uploaded
images. Information such as image name, upload timestamp, and processing results
is stored in the history module. This mechanism enables result tracking, data
management, and further analytical processes[8].

The generated outputs are converted into Base64 format and transferred to
the user interface. This approach improves cross-platform compatibility while
simplifying data exchange procedures. Consequently, the proposed dataset
preparation and preprocessing methodology contributes to enhancing artificial

intelligence model performance and segmentation efficiency.

Proposed Algorithm and System Architecture

This study proposes a software system designed to automate image
segmentation tasks using artificial intelligence technologies. The developed system
was implemented to process uploaded images, automatically detect objects, and
generate segmentation outputs. The system architecture consists of four major
components: the user interface, server-side infrastructure, artificial intelligence
model, and result management module[10].

In the first stage of the proposed algorithm, users upload images in JPG,
PNG, or WEBP formats. The uploaded data are transferred to the FastAPI server
and undergo preprocessing operations, including image decoding, resizing, and

normalization.
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Figure 4. Proposed image segmentation algorithm illustrating the stages of image
acquisition, preprocessing, segmentation using the SAM model, and final result
generation.

The proposed algorithm follows a sequential processing pipeline designed
for automated image segmentation tasks. Initially, input images are received from
the user and transferred to the preprocessing module, where operations such as
decoding, resizing, and normalization are performed. The processed images are
then forwarded to the Segment Anything Model (SAM) for object detection and
segmentation.

During the segmentation stage, the model generates multiple segmentation
masks and evaluates them according to confidence scores. The mask with the
highest confidence value is selected as the final segmentation output. The
generated results include both overlay visualization and extracted object
representation. This algorithmic structure improves segmentation efficiency,
processing performance, and output accuracy for computer vision applications.

After preprocessing, the prepared input is forwarded to the Meta Segment
Anything Model (SAM). The model analyzes image content and generates

segmentation masks by identifying object boundaries. Finally, the segmentation
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output with the highest confidence score is selected and presented as the final
result.

The segmentation results generated by the system are presented in two different
forms. In the first approach, an overlay image is created by placing object
boundaries directly onto the original image. In the second approach, a cutout image
is generated by removing the background and extracting only the segmented
object. The final outputs are converted into Base64 format and transmitted to the
user interface, while processed results are stored in the history module for future
access and reuse.

The proposed architecture was developed through the integration of FastAPI
server technology, the PyTorch library, and the Meta Segment Anything Model
(SAM). This architecture provides high processing speed, modularity, and
compatibility with different image formats. As a result, the developed algorithm
automates the image segmentation process and contributes to improving the
efficiency of computer vision systems.

Software Implementation (FastAPI, PyTorch, SAM)

The artificial intelligence-based image segmentation system developed in
this research was implemented using modern software technologies and deep
learning approaches. The FastAPI framework was utilized for server-side
development, PyTorch was employed for artificial intelligence model execution
and computational operations, and the Segment Anything Model (SAM) was
integrated to perform object segmentation tasks.

The backend infrastructure was implemented using the FastAPI framework,
which enables REST API development, HTTP request processing, and efficient
communication between the user interface and the server environment. FastAPI
provides high-performance asynchronous processing capabilities, allowing the
system to efficiently handle large-scale image processing operations and user

requests.
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Figure 5. Software architecture of the developed image segmentation system based
on FastAPI, PyTorch, and SAM technologies

PyTorch was utilized for image processing and artificial intelligence model
management within the developed system. This library provides functionalities for
neural network implementation, model loading, and tensor-based image processing
operations. Uploaded images undergo several preprocessing stages, including
decoding, resizing, and normalization before being transferred to the artificial
intelligence model.

To perform object segmentation tasks, the Segment Anything Model (SAM),
developed by Meta, was integrated into the system. The model identifies objects
within image content and generates segmentation masks representing object
boundaries. Among the generated masks, the output with the highest confidence
score is selected as the final segmentation result.

The system produces outputs in two formats. The first output is an overlay
image containing object boundaries superimposed on the original image, while the
second output is a cutout image where background regions are removed to isolate
the detected object. Final results are encoded into Base64 format and delivered to
the user interface, while processed information is stored within the history module
for future access.

The software was developed in the PyCharm programming environment and

implemented using a modular architecture approach, allowing future expansion
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and integration of additional functionalities. This design improves system
scalability and practical applicability.
Experimental Results and Analysis

Experimental evaluations were conducted to assess the effectiveness of the
developed artificial intelligence-based image segmentation system. The
experiments utilized JPG, PNG, and WEBP image formats to analyze
segmentation accuracy and processing performance.
The obtained results demonstrated that the Meta Segment Anything Model (SAM)-
based system effectively separates objects from backgrounds with high
segmentation accuracy. Furthermore, FastAPI and PyTorch technologies enabled
efficient image processing and rapid generation of segmentation outputs.

Experimental findings indicate that the developed software solution operates
effectively across different image categories and possesses strong practical
applicability in computer vision and image processing domains. Experimental
findings indicate that the developed software solution operates effectively across
different image categories and possesses strong practical applicability in computer
vision and image processing domains. The proposed system provides reliable
segmentation performance while maintaining processing efficiency for various
image formats. The integration of FastAPI, PyTorch, and the Segment Anything
Model contributes to improving both segmentation accuracy and system
scalability. Furthermore, the modular architecture of the software enables future
enhancements and the integration of advanced artificial intelligence technologies.
These capabilities demonstrate the potential of the developed system for broader

applications in intelligent visual analysis and automated image processing

environments|7].
Table 1.
Analytical evaluation of the Al image segmentation system based on FastAPI,
PyTorch and SAM model.
Test Image | Segmentatio Processi Output .
Type n Quality ng Result Analysis
yp Speed
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Figure 8. Experimental results of the developed Al image segmentation system

demonstrating image upload, segmentation process, and cropped object extraction

using the SAM model.

The figure presents the experimental results of the developed Al-based

image segmentation system implemented using FastAPI, PyTorch, and the

Segment Anything Model (SAM). The first stage demonstrates the image upload

interface, where users provide input images for processing. The system then

performs object segmentation by identifying and separating target objects from the

background using the SAM model. The segmentation results are visualized

through generated masks and processed output images. In addition, the cropped

object extraction module produces isolated object representations for further

analysis. The experimental results indicate that the proposed system provides
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accurate segmentation performance and efficient image processing capabilities.
These outcomes demonstrate the applicability of the developed approach in

computer vision and intelligent image analysis tasks.

Conclusion

This study presented the development and evaluation of an artificial
intelligence-based image segmentation system. The software solution was
implemented using the FastAPI framework, the PyTorch library, and the Meta
Segment Anything Model (SAM) technology. The developed system provides
functionalities for receiving user-uploaded images, performing preprocessing
operations, segmenting objects, and visualizing segmentation results.

Experimental findings demonstrated that the proposed system can accurately
detect and separate objects from backgrounds across different image formats. The
FastAPI server architecture combined with PyTorch technology enabled efficient
image processing and rapid result generation.

The obtained results indicate that the developed software has strong potential
for practical applications in Computer Vision and image processing domains.
Future work will focus on improving system performance, integrating additional

artificial intelligence models, and extending real-time processing capabilities.
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