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Image search is a fundamental element of the modern world, and an essential
component of the Internet, providing fast and intuitive access to a vast space of visual
content. Thanks to the advancement of artificial intelligence and machine learning
technologies, image search continues to evolve, becoming increasingly sophisticated
and capable of meeting user needs in increasingly accurate and reliable ways [1].

Not so long ago, the easiest way to search for a relevant image was to use a regular
search engine and enter a text query, and add the word "image", but thanks to the
general evolution of technology, there are now more efficient ways to search for
images, 1.€. using appropriate image search engines or using reverse search function.

Now a user can use image search, such as Google, and get search results that will
display related images, products, websites that use similar images, as well as results
with content related to the image using image classification technology. Visual search
features and visual search APIs are being added wherever there is a search feature:
Google, Pinterest, Instagram, Amazon, and Microsoft have all implemented visual
search features. Visual search is already being used in e-commerce, social media,
websites, apps, and even in real life. Planning and optimizing for visual search is more
important than ever. It won’t replace text search, but combination of text, voice, and
visual search all serve one purpose: to make user’s life easier and more convenient.
The use of images in search will continue to grow, and more importantly, new
technologies for search will continue to emerge.

The authors’ investigations reveal that modern vector database systems, when
combined with powerful embedding models such as transformer-based encoders [2]
and convolutional neural network-derived feature extractors [3, 4], excel at
automatically retrieving semantically relevant images from vast multimedia archives.
By projecting both query inputs and image collections into a shared high-dimensional
vector space, these methods enable rapid nearest-neighbor searches that accurately
capture visual and contextual similarity, far surpassing traditional keyword-based
retrieval in both precision and recall [5, 6]. When deployed in applications ranging
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from digital asset management to real-time surveillance feed analysis, automated
vector search significantly reduces the time and labor required to sift through massive
image repositories [7], a capability of paramount importance in domains where swift
access to pertinent visual information can drive critical decision-making [8].

The purpose of the work is designing of method for automated selection of
relevant images using vector databases.

The method of automated selection of relevant images using vector databases
allows, using existing data and semantic search, to find images relevant to the user's
query. The method of automated selection of relevant images using vector databases
works by converting input data in the form of a text query and documents using
vectorization tools into vector representations, which are stored and analyzed to
determine semantic similarity and find relevant results.

The step 1 is preprocessing the document collection. It involves vectorizing each
document — that is, converting text data into numeric data. At the same stage, vector
representations are saved in a vector database that supports fast similarity search.

The step 2 is to prepare the search query. The user's query goes through the same
vectorization stages as documents: cleaning, transformation into a vector form using
the same model that was used for indexing.

In step 3, the nearest neighbors are searched for — analyzing the similarity between
the query vector and the vectors stored in the vector database. For this purpose,
Euclidean distance, cosine similarity or other appropriate metric is used [9]. The system
finds documents that have the highest level of similarity to the query.

In step 4, semantic search occurs — processing of the results of similarity analysis.
The selected documents are displayed in the form of relevant results that are as similar
as possible to the query at the content level.

The last step is the formation of the final result, which is returned to the user. This
result includes the closest images or objects in terms of content that were found in the
vector database based on semantic similarity to the query. The output data is a list of
results ordered by similarity that are relevant to the user's query, taking into account
the semantic context.

The application created based on the method of automated selection of relevant
images based on semantic search using vector databases, search by image by software
for selection of relevant images using vector databases is shown in Figure 1. It has the
following functionality: image search by image context, image search by text, saving
the image to the database. The user can search by text, is shown in Figure?2.

162



Proceedings of the 2nd International Scientific and Practical Conference
"Modern Scientific Research: Theoretical and Practical Aspects"

May 26-28, 2025

SCIENGE SPAGE Riga, Latvia
I ———=—=— ...

Mowyxk 3a aoBpaxeHHAM

Balwe 306 paeHHA:

airplans (0.00) alrplanes (0.55) airplanes (0.58)

B nesso |
—

Figure 1. Search by image by software for selection of relevant images using vector databases
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Figure 2. Search by text by software for selection of relevant images using vector databases

To do search by text, click the text search button and enter any search query, for
example, "yellow". After starting the search, the system sends this text to the
OpenCLIP model, which converts the text into a vector. Then the text vector is
compared with all image vectors in the database. Those images whose vectors are
closest to the text vector are returned to the user as results.

When the user wants to find similar images based on another image, he opens a
search window. In this window, you can select an image from your own device. After
selecting an image, the system displays it on the screen, and processing begins in the
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background. The selected file is transferred to the OpenCLIP model, which creates a
vector from it. This vector is a mathematical representation of the main features of the
image. Next, a search is performed in the vector database, where all available images
already have their own vectors. The system measures the distances between the vector
of the selected image and all other vectors in the database. The smaller this distance,
the more similar the images are considered.

So, the stages of the semantic search method using data vectorization and vector
comparison were described. The method allows you to find relevant images even in
cases where the query formulation differs from the document text, thanks to the
analysis of the content of connections in a multidimensional vector space.
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BUSIBJIEHHS JTE®EKTIB HA 30BPAKEHHSAX
ABTOMOBLIBHUX JOPIT 3 BUKOPUCTAHHSIM
HEWPOHHHUX MEPEX
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Kadenpa nporpamuoro 3ade3neueHHs

Hauionansuuit yniBepcuret «JIbBiBcbka [TomiTexHikay

AHoTanmig. CTarTs NMpUCBAYCHA AOCIIKCHHIO €(EeKTUBHOCTI KOMOIHOBaHOTO
X0y A0 BUSBJICHHS J€(PEKTIB JOPOKHBOTO MOKPUTTS, U0 MOEAHYE CETMEHTALII0
300paKeHHs 3 MOAAIBIINM BHUSBICHHIM 00’ €KTIB 3a JIOMOMOTOI0 HEHPOHHOT MEpEexi
YOLOVS. IlpoeaeHO TOPIBHAHHS 3 KJIACHYHUM METOJOM IMPSAMOi JAETEKIl Ha
MMOBHOMY 300paX€HHI, BUKOHAHO OIIIHKY TOYHOCTI Ta MMIBUAKOAII 000X IIiXOJIB.
BcranoBneno, mo koMOIHOBaHMH MiaXia HE 3abe3rnedye cTablIbHOTO TMOKpAaICHHS
pEe3yNbTaTIB 1 MOCTYNAETHCS KIACHYHOMY 32 HIBUAKOIEIO.

KurouoBi cioBa: nedexktu 1OpOKHBOTO TMOKPHUTTS, CETMEHTAallisl 300paKeHHS,
BUSBIICHHS 00’ €KTIB, HEHPOHHI MEPEXKI.

BBenennsi. CtaH JOpPOKHBOTO IIOKPUTTS BIUTMBA€E Ha Oe3leKy Ta KoMpopT
YYaCHUKIB JIOPOKHBOTO PYyXy, TOMY 3aBAaHHS BHUSBJICHHS JC(HEKTIB € aKTyalbHUM.
OmHUM 13 TMEpPCHEeKTHMBHUX HAMNpsAMIB MOT0 BHUPILMIEHHS € 3aCTOCYBaHHS METOIB
KOMIT FOTEPHOTO 30pY HAa OCHOBI 3TOPTKOBUX HEHPOHHUX Mepex, 30kpema YOLO.
[Tonpu BUCOKY €(PEKTUBHICTH ICHYIOUUX IIJIXO/IB, ICHY€ MPUIYILIEHHS, 110 TOYHICTb
BHSIBJICHHS MOXKHA ITIJBHINUTH IILIIXOM OOMEXEHHS 30HHM aHaII3y JIMIIE JUISTHKOO
JOPOXXKHBOTO TOJIOTHA. SIK moka3zaHo B cTarTi[l], cerMeHTallisi JOPOXKHBOTO MOJIOTHA
nepel BUKOHAHHSAM JICTEKIlli CHpHUS€ 3HIKEHHIO KUTBKOCTI XUOHOIIO3UTHBHUX
CIIpaIfOBaHb 1 MOKPAIICHHIO TOYHOCTI aHami3y. Takuii epexkT MoxHa TOCATTH 3a
JIOTIOMOTOI0 KOMOIHOBaHMX TMIJIXO/IB, $IKI BKJIIOUAIOTh TOMEPEIHIO CErMEHTAIII0
300pakeHHs I BUIUICHHS 00J1acTi JIOPOTH. 3alUIIAEThCS BIIKPUTUM MTUTAHHS, YH
3a0e3neuye Takui MIAXiA MOKPALIEHHS Pe3yabTariB Ta HACKUJIBKHM BiH BUIIpaBAaHU,
3BaKalO4YM Ha J0JIaTKOBI OOYMCITIOBAIbHI BUTPATH.

MeTa Ta 3aBIaHHS A0CTiTzKeHHs. METO0 TOCIIIPKEHHS € OIliHKa €(DEKTUBHOCTI
KOMOIHOBAHOTO MIIXOY /10 BUSIBJICHHS Ae(EKTIB TOPOKHBOTO MOKPUTTS, 1110 TTOETHYE
CEerMEHTAIlIl0 300pakeHHsS 3 TOJAJBIIOI JIETEKIIEI0 00'eKTiB. Y pamkax poOoTu
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