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Abstract. This article focuses on the development of an MVP web service for a cosmetic
company utilizing internet search technologies, web scraping, and generative artificial
intelligence models. The increasing demand for personalized cosmetic products highlights
the relevance of this study, which aims to optimize product selection and analysis processes.
The research introduces a web service designed to analyze cosmetic products and provide
personalized recommendations. The IT architecture, comprising two microservices, was
developed and tested on real data. The results demonstrated a recognition accuracy of 99.45%
for the company’s products and 92.45% for products from other brands. The overall success rate
for data processing reached 92.97%. The proposed solution proves to be effective for creating
digital products with minimal development costs and offers potential for further functionality
expansion.
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Annoranuda. JlaHHas ctaThsl TOCBsIIeHa pa3paboTtke MVP BebO-cepBuca i KOCMETOJOTH-
YeCKOM KOMITAHMU C UCITOJIb30BaHMEM TEXHOJIOTUI1 moucKa B MIHTepHeTe, IMapCcUHIa U IeHepa-
TUBHOTO MCKYCCTBEHHOTO MHTEJIIEKTa. AKTYaJIbHOCTh MCCJIEIOBAaHUS OOYCJIOBJIEHA PacTyIIUM
CIIPOCOM Ha TIEPCOHATU3UPOBAHHBIE KOCMETHMYECKIE ITPOMYKTHI M HEOOXOTMMOCTBIO ONTHUMM-
3allM MPOIIECCOB BbhIOOpa M aHanu3a. B maHHoit paboTe ucciemyercsl BeO-cepBUC 1T aHaIM3a
KOCMETHYECKHNX IIPOIYKTOB U TIPEAOCTABICHMS TIepCOHAIM3MPOBAHHBIX peKoMeHmanuii. B xome
ucciaegoBaHus paspadborana IT-apxurekTypa, BKIIodalolas IBa MUKPOCEPBHCA, M IPOBENECHO
TECTUPOBAaHME HA peajbHBIX NAaHHBIX. Pe3ynbTaThl IMOKa3ajJd TOYHOCTh PacIO3HABAHUSI IIPO-
IYKTOB KOMIIAHMM Ha ypoBHe 99,45% u npyrux opeHnoB — 92,45%. OO01as yCIeIHOCTh 00-
paboTKM JaHHBIX cocTtaBwia 92,97%. B 3akioueHne, NpeiioKeHHOe pellieHre M0Ka3aJI0 CBOIO
3¢ GEKTUBHOCTD IS CO3MaHMS ITNU(MPOBBIX ITPOAYKTOB ¢ MUHUMAJIBEHBIMU 3aTpaTaMu W BO3MOX-
HOCTBIO IAJIbHEHIIIeT0 paciImpeHus (pyHKIIMOHAA.

KmoueBbie cioBa: MVP BeO-cepBuc, KocMeTudyeckasi MHAYCTPUSI, UCKYCCTBEHHBI WMHTE-
next, OCR, nepcoHaIM3MpoOBaHHbIe peKOMeHaalu, reHepatuBHbIi MU, LLM, MukpocepBuc-
Hasl apXATEeKTypa, MapCUHT
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Introduction

The cosmetics industry is currently showing steady growth. According to Fortune Business
Insights, the cosmetics market was valued at $374.18 billion in 2023, and it is projected to in-
crease up to $758.05 billion by 2032. The rapid development of the industry is driving the de-
mand for personalized products, which presents new challenges related to safety and consumer
awareness. Modern customers are increasingly facing difficulties in selecting cosmetic products
due to a lack of information about ingredient composition and compatibility, which can lead to
adverse reactions and a decrease in trust in brands.

To address these issues, companies in the cosmetics sector are increasingly using digital
technologies to optimize processes related to analysis, personalization, and recommendation
delivery. However, the high cost of developing and integrating such solutions remains a signif-
icant barrier for startups and small businesses. In a competitive market, cosmetic companies
must quickly adapt to the changing environment and implement pilot projects to strengthen
their positions and maintain market share in the digital landscape.

In this context, the creation of minimally viable products (MVPs) using ready-made tools
and technologies that can be tailored to the company's specific needs is particularly relevant.
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Such solutions allow for quick testing of key metrics and the collection of user feedback, which
is essential for further product improvement and reducing risks during implementation. The aim
of this research is to develop an MVP product for a cosmetic company that enables the analysis
of cosmetic products, provides personalized recommendations to users, and allows the company
to make its presence known in the digital cosmetics market with minimal development costs.
The following tasks are set to achieve this goal:

1. Analyze existing digital technologies applicable in the field of cosmetology;

2. Develop an IT architecture tailored for the MVP product;

3. Formulate recommendations for improving user experience and further product develop-
ment.

Materials and Methods

To achieve the goal and objectives of the research, a methodology was developed, which
includes the analysis of digital technologies used in cosmetology, the design, and testing of the
IT architecture of the MVP product. The overall sequence of actions within the methodology
is presented in the following stages:

1. Technology Analysis.

The study examined advanced digital technologies such as artificial intelligence (Al), ma-
chine learning (ML), optical character recognition (OCR), augmented reality (AR), biometrics,
and intelligent assistants and their application in the cosmetics industry.

Artificial Intelligence: Al is a branch of computer science focused on creating systems capable
of learning and adapting to perform tasks typically associated with human intelligence, such as
pattern recognition, natural language processing, and decision-making (Russell, Norvig, 2016;
Skatova, 2024). In cosmetology, Al is used to analyze customer preferences and automate prod-
uct selection, enabling personalized recommendations.

Machine Learning: ML is a subset of Al in which algorithms are trained on large datasets
to improve accuracy and task performance (Goodfellow, Bengio, Courville, 2016). In the cos-
metics industry, ML is used for skin condition diagnosis and to create models that analyze user
data, allowing for precise cosmetic product recommendations.

Optical Character Recognition (OCR): OCR is a technology that converts text from images
into a digital format for subsequent analysis and processing (Smith, 2007; Wu, 2023). In cos-
metics, OCR helps scan product ingredient lists on packaging, ensuring transparency of infor-
mation for consumers.

Augmented Reality (AR): AR is a technology that overlays digital elements onto real-world
objects on a device's screen, enabling users to interact with virtual objects in real-time (Azuma,
1997). In cosmetics, AR is used for virtual makeup try-ons, enhancing the customer experience
and reducing the likelihood of returns.

Biometrics: This technology involves the automatic recognition and analysis of physical char-
acteristics, such as skin structure and fingerprints, for identification and service personalization
(Jain, 2004; Raj, 2021; Kazakevich, 2023). In cosmetics, biometric technologies assist in se-
lecting products tailored to a client's skin condition and characteristics, improving the accuracy
and effectiveness of recommendations.

Intelligent Agents: Al-powered systems, such as large language models (LLMs), interact with
users through text or voice interfaces, providing personalized information and recommenda-
tions. In cosmetics, intelligent agents offer consultations, cosmetic product recommendations,
and 24/7 support, improving service quality and customer satisfaction.

2. IT Architecture Development.

Based on the analysis, an IT framework was proposed, including two microservices. Key
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technologies include SerpAPI, Google Search, OCR for text recognition and source retrieval,
parsing for content extraction from websites, and GPT-4 for analysis and conclusions.

3. Modeling and Testing.

To validate the functionality of the proposed IT architecture, a prototype of the MVP prod-
uct was created and tested using automated tests, which evaluated the accuracy of product
recognition and the quality of the recommendations provided.

4. Literature Review.

A review of scientific literature was conducted, focusing on the application of modern
technologies and highlighting their significance. For example, the use of machine learning for
diagnosing skin diseases has shown impressive results. Research demonstrates that ML-based
algorithms, such as Convolutional Neural Networks (CNN), can classify skin diseases with
accuracy comparable to dermatologists and identify hidden correlations in data, enabling more
accurate and personalized diagnoses (Chan, 2020; Yoo, 2024).

Another significant achievement is the integration of artificial intelligence and extended re-
ality (XR) for creating interactive skincare recommendations. One study describes a system that
analyzes skin images and provides personalized recommendations based on identified features,
such as acne and pigmentation. Using XR, users can not only see the analysis results but also
visualize the potential effects of using the products, making the selection process more informed
and engaging (Rajegowda, 2024).

These achievements represent only a small portion of the research highlighting the potential
and relevance of modern technologies in the field of cosmetology.

Results and Discussion

As a result of the analysis of modern technologies and IT solutions, a proposal was made for
a cosmetic company considering its resources and limitations. The company's IT framework,
presented in the diagram (Figure 1), provides the basic infrastructure sufficient for integration
with external systems and the deployment of the new product.

Fig. 1. IT Architecture of the Company.
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Based on the experience of large companies, a web service has been developed that allows
users to upload an image of a cosmetic product, specify its intended use, and receive an analysis
of its composition. The service also provides usage recommendations, selects alternatives, and
suggests complementary products from the company's range. User scenarios are illustrated in
the Use Case diagram (Figure 2).

Fig. 2. Use Case Diagram.

The core of the web service consists of internet search technologies, parsing, and generative
artificial intelligence models. Since the company has a database of its own products and in-
gredients (INCI), integration with new technologies allows the use of verified data to provide
accurate recommendations.

On the backend, it is proposed to develop two microservices: the first handles the company’s
data, including algorithms for analyzing product compositions and providing recommendations,
while the second is responsible for recognizing products from images, collecting data from ex-
ternal websites via parsing, and using a generative model to transform unstructured data into a
formatted output for the user. This interaction between components allows for efficient process-
ing of user queries, ensuring a response time of 5 to 15 seconds (Figure 3).

Fig. 3. Solution Architecture.
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The internet search is performed using SerpAPI (Google Search API), which, when a photo
is uploaded, queries the global network and returns relevant sources. Additionally, OCR tech-
nology is used to recognize text on the image, improving the accuracy of the search. Parsing
technology is applied to extract content from the most relevant websites, which is then analyzed
by the GPT-4 model. The output data includes the cosmetic product name, brand, product
type, composition, true purpose of the product, and its description. Prompt testing helped im-
prove the accuracy of the output.

The testing results showed that the solution architecture is flexible and easily adaptable to
changes, minimizing development and deployment costs. The testing was conducted on two
datasets. The first dataset consisted of images from websites: 73 products from the company and
95 products from other cosmetic brands. The second dataset consisted of 84 real photos from
company users and 96 real photos from other brands. Additionally, a link to the original image
on Google Drive was provided.

Table 1. Example of products from dataset

91 Protein Silk Scrub Ayurvedic La Sultane de Saba
92 Midnight Blue Calming Cream Dear, Kklairs

95 Sensibio Gel moussant cleansing gel Bioderma

96 Mugwort Calming Soothing Gel Round Lab

98 Hysitac Tonique Purifiant cleansing toner URIAGE

99 Enzyme powder enzyme powder Skin Helpers
102 Niacinamide 10% Zinc 1% The Ordinary
103 HYDRO GEL Reviving PROFKA

105 Ultra-moisturizing tonic Sendo

109 Future Solution Lx Extra Rich Cleansing Foam E Shiseido

As a result of testing and iterative improvements, the following outcome was achieved on
real product photos, which serves as a litmus test in this case. The results are divided into two
parts: the quality of recognizing the full product name (recognize service) and the quality of ob-
taining the other required data — composition, product description, and intended use (describe
service). The results are based on 5-10 runs across the entire dataset. For the company’s real
photos, an accuracy of 99.45% was achieved. The results are presented in Table 2.

The accuracy on photos of cosmetic products from other brands was 92.45%. The results are
presented in Table 3.
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Table 2. Results report of recognize service. Products of company
Iteration Accuracy, % Number correct/total Oé\rlelr gﬁieﬁ;‘c})f;y% Tﬁﬁhﬁgrggzrr:f
1 98.63 72/73 99.45 4
2 100.00 73/73
3 98.63 72/73
4 98.63 72/73
5 98.63 72/73
6 100.00 73/73
7 100.00 73/73
8 100.00 73/73
9 100.00 73/73
10 100.00 73/73
Table 3. Results report of recognize service. Products of other brands
Iteration Accuracy, % Number correct/total Average accuracy over 5 runs, %
1 93.68 89/95 92,46
2 92.63 88/95
3 90.62 87/96
4 92.63 88/95
5 92.71 89/95

The histogram below shows the incorrect product name detections, distributed by brand.
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For the identification of other product attributes from other brands, the following results
were obtained. On average, for 95.63% of the products, all data were successfully retrieved,
except for the composition. The average percentage of failure to retrieve the composition was
8.12%. Therefore, the overall average accuracy of obtaining product data was 87.51%. The re-
sults are presented in Table 4.

Table 4. Results report of describe service. Products of other brands

Success No Elements Average Describe Average percentage
Iteration Describe composition, total API Success no co%n %sition %7
API, % % Rate, % P » %0
1 94.79 7.29 96 95.63 8.12
2 96.88 8.33
3 95.83 6.25
4 93.75 10.42
5 96.88% 8.33%

The overall success rate (End-to-end) was 92.97%. This value reflects the total success in
identifying and obtaining all product data. The results are presented in Tables 5 and 6.

Table 5. Results report of end-to-end tests

Iteration S?gg:;;bigcgl%?jt%n Success Describe API, % | Success rate (end-to-end), %
1 98.96 90.53 89.58
2 98.96 95.79 94.79
3 98.96 94.74 93.75
4 98.96 94.74 93.75

Table 6. Results report of all main parameters

Ne Parameter Average value, %
Success Recognition (describe) API, % 98.96
Success Describe API, % 93.95
3 Success rate (end-to-end), % 92.97

The launch of the solution allowed the company to enter the digital product market, provid-
ing users with a personalized experience without the need to create custom solutions and with
minimal development costs. The achieved recognition accuracy and data retrieval results from
the internet about the product are sufficiently high for the proposed solution architecture and
within the MVP framework.

In the future, it is suggested to expand the service's functionality by adding the ability to up-
load and analyze multiple products simultaneously for comparison and improved diagnostics. It
is also recommended to integrate an intelligent agent that could provide consultations, manage
objections, and answer user queries. After testing all metrics and receiving positive feedback
from users, further product upgrades using more advanced technologies to improve analysis
quality and accuracy may be considered.
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Conclusion

During the research, an IT architecture for a minimally viable product (MVP) web service in
a cosmetic company was proposed and tested. The application of internet search technologies,
parsing, and generative artificial intelligence models enabled the creation of functionality for
analyzing cosmetic products with minimal costs and resources, providing high accuracy and fast
processing of user queries. The developed solution demonstrated its effectiveness. The accuracy
results and data retrieval for the products showed high performance, confirming the viability of
the chosen technologies for the MVP.

The goal of the research, which was to develop an MVP product for personalized cosmetic
product analysis, was achieved. The completion of the research tasks led to the following results:

1. The analysis of existing technologies in the cosmetics industry justified the choice of suita-
ble tools for solving MVP tasks. Technologies such as AI, ML, OCR, and AR were studied and
adapted, showing high potential for integration into cosmetic services.

2. The development and testing of the IT architecture concluded with the successful creation
of a prototype, which included the interaction of microservices and the integration of external
APIs for processing and analyzing cosmetic product data. Testing results confirmed the stability
of the architecture and the processing speed of user queries, averaging between 5 and 15 sec-
onds, which met the MVP requirements.

3. Recommendations for improving the user experience and further product development
were formed. Based on the collected data and testing results, recommendations were developed
to improve the service, aimed at enhancing usability and personalizing recommendations.

Despite the achieved results, several aspects were beyond the scope of the current research.
The MVP product did not yet support simultaneous analysis of multiple products, which could
limit the functionality of the service. Additionally, an intelligent agent has not been implement-
ed yet, which could interact with users, provide consultations, and handle objections. These
areas open up opportunities for future developments and improvements.

Potential directions for further research include:

1. Adding the ability to analyze multiple cosmetic products simultaneously for more accurate
compatibility diagnostics.

2. Developing and integrating an intelligent agent to improve user interaction and enhance
service automation.

3. Expanding the database to include more ingredients and products, which would improve
the accuracy of recommendations and broaden the service's application.

These improvements and development directions will help create a comprehensive platform
for automating services and enhancing customer satisfaction in the cosmetics industry.
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