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Abstract. The field of skin care has witnessed significant advancements
in recent years; however, many consumers continue to experience challenges in
selecting effective products due to the absence of accessible and accurate tools for
skin analysis. Consultations with dermatologists remain unavailable to the majority of
individuals owing to their high cost. This study proposes the development of a mobile
application powered by artificial intelligence (Al), employing image recognition
algorithms for the assessment of skin conditions. The application is designed to
determine skin type, detect dermatological issues (e.g., acne, wrinkles, pigmentation),
and generate personalized care recommendations. The objective of this article is to
design a reliable Al-based tool that facilitates broader access to individualized skin
care. The key research tasks include the selection of a robust AI model, the creation
of an intuitive user interface, and the evaluation of system performance through
user testing. Particular emphasis is placed on ensuring data privacy. The proposed
solution is expected to achieve high accuracy in skin assessment and contribute to the
advancement of digital healthcare by providing an affordable, scalable approach to
personalized skin care.
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AnHoTtanusi. Tepi KyTiMi cajackl COHFBI KbUIIAPhI OCIICEH/II TaMBITT KeJle/i,
Oipak KeITereH TYTBIHYIIBUIAp THIMJI Kypajjapibl TaHJay[a KUBIHIBIKTapFa Tall
Oomajbpl, OUTKEHI TepiHI TajjayFa apHaJFaH KOJ JKETIMJII KoHE ] Kypayiap JKOK.
JlepMaToormneH keHecy KpIMOaT Oarara OalIaHBICTBI KONTETeH ajaM/ap YIIiH KOJ
KEeTiMIi emec. bysr 3epTTey TepiHiH KYHIH Taijgay YIIiH KECKiHIl TaHy aJdrOpHUTM-
JIepiH KOJJIaHAThIH KacaHIbl MHTEIIEKT (Al) HeriziHmeri MOOWIBAI KOCHIMIIIAHBI
ycoeiHaapl. Kongan6a TepiHiH TYpiH aHBIKTaiabl, Tpo0iieManap/sl aHbIKTai a6 (0e3ey,
dKIMIEep, TUTMEHTAITUS YKOHE T.0.) )KOHE COHBIH/IA J)KEKE KYTIM YChIHBICTAPbIH KaJIbIII-
TacThIpaabl. MaKkajlaHbIH MaKCaThI-)KeKe Tepi KYTIMIHE KOJI )KETKi3y Il )KeHUIIETeTIH
cenimai Al kypansia o3ipiey. Herisri minaerrepre HakThl Al MOjeniH, HHTYUTHBTI
uHTepercTI TaHaay JKOHE MalJalaHyIIbl TECTIeyl apKbUIbl OHIMIUIIKTI Oaramay
Kipeni. JlepekTep i KyNUsUTbUIBIFBIHA epeKIIe Ha3ap ayaapbuiaibl. AJIBIHFAH Kypas
TepiHi Oaranaya MOJEIbIIH KOFaphl JIJIITTH KaMTaMachl3 €Te/ll )KOHE Tepi KyTiMi
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MYMKIHAIKTEPIH KEHEHTETIH KOJDKETIMAI IIeNIMII YChIHA OTBIPBIN, THQPIIBIK
JIeHCayJIbIK CaKTayAbIH JIaMybIHA YJIE€C KOCAIbI.

Tyiiin ce3aep: xacaHAbl HHTEIJUIEKT, KEeKe YChIHBICTAp, TePiHi Tanaay, Iep-
MaToJIOTUS
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Annotanus. Cdepa yxoja 3a Koxeil ociaeHue ro/Ibl akTUBHO pa3BUBAETCH,
HO MHOTHE MMOTPEOUTENN CTATKUBAIOTCS CO CII0KHOCTAMU MPH oAO0pe 3P HEKTUBHBIX
CPEICTB, TaK KaK OTCYTCTBYIOT JOCTYITHBIE M TOUHBIE HHCTPYMEHTHI [ aHATIN3a KOXKU.
Koncynpranum y Bpaua-aepMaTosiora HeIOCTYIHbIE JIJIsl OONBIIMHCTBA JII0IeH U3-3a
noporoii 1ieHsl. JlanHoe uccneaoBanue npeiaraeT MoOMIbLHOE MPUIIOKEHHE Ha 0aze
uckycctBeHHoro unresekra (M), koropoe NCOIb3yeT anropuT™MbI paclio3HaBaHUS
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U300paKeHU Ui aHallM3a COCTOSTHUS KOXKU. [IpunoxeHue onpeaenser TUIT KOXH,
BBISBJISIET MPOOJeMbl (yrpeBasi Chillb, MOPIIMHBI, TUTMEHTAIUs U T.J.) U B KOH-
e GopMUpyeT MEePCOHOIM3UPOBAHHBIE pEKOMEHAAIMU Mo yxonay. Llenpio crateu
ABIsieTCS pa3zpaboTka HanexHoro HMM-uHCTpyMeHTa, YNpOLIAIOUIEro TOCTYyH K
NEPCOHATU3UPOBAHHOMY YXOJy 3a Kokei. OCHOBHBIE 3a7]aud BKIIIOYAIOT MOJI00p
TouHOM Mosienu MV, ”HTYUTHUBHO MOHSATHOTO HHTEpdelica U OlleHKY 3P PEeKTUBHOCTH
yepe3 MoJb30BaTeNnbckoe TecTupoBanue. Oco0oe BHHUMaHME YAETSETCS BOIPOCAM
KOH(GUACHIIMATHLHOCTU JaHHBIX. [loMy4eHHbII HHCTPYMEHT MPEeI0CTaBUT BBICOKYIO
TOYHOCTh MOJIEJIM B OILIGHKE KOXH W BHECET BKJIaJ B pa3BUTHE LU(POBOTrO
3/IpaBOOXpaHEHUs], Mpeaaras JOCTyTHOE pelIeHHe, PacUIpsollee BO3MOKHOCTH
yX0/1a 32 KOXKEH.

KitoueBble c¢J10Ba: HMCKYCCTBEHHBIM HWHTEIJIEKT, MEPCOHATM3UPOBAHHBIC
PEKOMEHIalliH, aHaTN3 KOXKH, JepMaTOJIOTUs

Jas umTupoBanusi: M.Y. Cyneiimenosa, .M. MyxammemxanoBa, A.C.
buxanoBa. J[MarHocTHKaK0XMHAOCHOBE UCKYCCTBEHHOT O MHTEJIEKTa M ONTUMH3AIS
yX0/1a 32 HeH ¢ UCIMOJIb30BaHUEM MAIIMHHOTO 00y4eHus//MexXTyHapOIHbIN KypHAI
HH()OPMAITMOHHBIX ¥ KOMMYHHKAITMOHHBIX TexHosorui. 2025. T. 6. No. 23. Crp.
278-288. (Ha anr.). https://doi.org/10.54309/1JICT.2025.23.3.017.

Kondaukr uHTepecoB: aBTOPHI 3asBISAIOT 00 OTCYTCTBUM KOH(IMKTA
UHTEPECOB.

Introduction

In recent years, artificial intelligence (AI) and machine learning (ML)
have been actively used to improve the diagnosis of skin diseases, including skin
cancer and other dermatological problems. In one such study, the authors used deep
convolutional neural networks (CNNs) trained on 129,450 clinical images to classify
skin cancer. This has significantly improved the diagnostic accuracy, comparable to
that of professional dermatologists (Esteva, 2017).

However, despite the successful application of Al in the field of dermatology,
researchers are also striving to identify the strengths and weaknesses of existing
models. For example, in studies related to determining the age of a face, it is important
not only to accurately determine the age, but also to diagnose skin diseases, which can
be compared with the experience of experienced cosmetologists (Movahedi, 2023).
Special attention is paid to age-related skin, which is more difficult to analyze due to
age-related changes such as loss of moisture and the appearance of wrinkles. In such
studies, Al helps to identify skin features in the elderly, which becomes an important
aspect in combating the aging process (Choi, 2024; Domuschiev, 2025). For example,
in a study published in the Journal of the Korean Society of Cosmetology, the authors
adapted Al systems to analyze the skin of the elderly, taking into account the specifics
of their demographic situation (Choi, 2024).

In addition to skin cancer, Al and machine learning are used to analyze other
skin diseases such as acne and age-related skin changes. In the framework of such
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studies, the authors compared various Al models in order to select the most accurate
ones for the diagnosis of skin diseases (Behara, 2024; Jan, 2025; Nguyen, 2025;
Abou, 2024; Wijerama, 2024). This makes it possible to use Al for more accurate
classification and segmentation of diseases, which in turn improves diagnostic and
forecasting methods. In addition, Al systems have been developed to analyze facial
images using smartphones, allowing them to identify various types of acne and assess
their severity. These studies used deep learning models such as Faster R-CNN to
detect acne and LightGBM to classify the severity of the disease (Huynh, 2022). To
improve user interaction and personalized recommendations, chatbots powered by Al
and natural language processing (NLP) have been developed. These systems allow
users to ask questions and receive advice on skin care (Ivanova, 2024).

Generative adversarial networks (GANSs) are actively used to further improve
the diagnosis and classification of skin diseases. Such networks are used to create
synthetic images of skin diseases, which helps to increase the amount of training
data and improve diagnostic accuracy (Quan, 2022; ACM Digital Library, 2022;
Heenaye-Mamode, 2022).

These studies emphasize the importance of Al accuracy and capabilities in
medical diagnostics, although due to the novelty of this field, many studies are still
being conducted to assess the accuracy of Al models (Krakowski, 2024).

Generally, these studies demonstrate the potential of Al in the field of
dermatology, improving diagnosis, personalized recommendations, and improving
the accuracy of predicting various skin diseases.

The aim of the research is to develop an Al and machine learning model that
analyzes the type and condition of the skin, as well as selects personalized care based
on this analysis, and evaluates its effectiveness through testing. The resulting model
will provide an opportunity to select the care that is most suitable for the skin type
without spending on the services of a dermatologist.

Materials and methods

The methodology of this study aims to understand user preferences and per-
ceptions regarding artificial intelligence-based skin analysis and personalized skin
care products. An integrated approach is used to implement the application, including
data collection, model training, and user testing. A survey method targeting different
demographic groups was also used. Each question in the survey was designed in such
a way as to get a specific idea of habits, expectations and obstacles faced by potential
users.

Data Collection To make the app more accurate, data will be collected from
different sources, considering various skin types, lighting conditions, and face angles.
Open datasets like CelebA, LFW, and DermNet will provide many images for train-
ing. Additionally, user photos will be collected through surveys. These surveys will
ask for details like skin type, age, gender, and specific skin concerns (such as acne,
dryness, or sensitivity). This extra information will help the app personalize skincare
recommendations for each user.
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Face Detection To find and analyze the face in an image, the app will use the
MTCNN (Multi-Task Cascaded Convolutional Networks) model. This model will
accurately detect faces even in low light or poor-quality images. It will also detect
key points of the face (like eyes, nose, and mouth), which will be important for ana-
lyzing specific skin areas. Other models, such as Haar Cascade and Mediapipe Face
Detection, will be tested, but they will likely be less accurate and will not detect facial
features in detail.

Face Segmentation Once the face is detected, the next step will be to sep-
arate different facial regions (like the forehead, cheeks, and chin) for detailed skin
analysis. The UNet model will be used for this task, since it will work quickly and
accurately, this processing process is shown in Figure 1. Compared to other models
like DeepLabV3+ (which will be slower) and Mediapipe Face Mesh (which will be
less detailed), UNet will provide the best balance between speed and accuracy. The
model will be trained using Dice Loss and the Adam optimizer, which will help it
learn better and improve precision.

System

User
i\
. Image
Verification

Face
dataction In
an image:

v
Segmentation of -
Tacial areas

T
X Y
‘Applies the’ Highllghts Com
paras
gegmentatio
L

¥

Fig. 1. The Process of Image Processing and Issuing Recommendations

Skin Analysis To analyze the skin, the app will use the ResNet (Residual Net-
work) model. This model will detect skin texture, pores, spots, wrinkles, and other
features. Because it will have deep layers and special shortcut connections, ResNet
will detect very small skin details that other models might miss. Alternative models,
such as EfficientNet and MobileNetV2, will also be tested, but they might fail to de-
tect small skin issues.

Skin Type Classification Once the skin features are analyzed, the app will
determine the user’s skin type (such as oily, dry, normal, or combination skin). The
DenseNet model will be used because it will connect all layers, making it very accu-
rate in classifying skin types. This model will often be used in medical image anal-
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ysis. It will be trained using the Sparse Categorical Cross-Entropy loss function and
the AdamW optimizer, which will help it learn from a large amount of data. Other
models like VGG16 and custom CNNs will also be tested, but they will require more
computing power and will have lower accuracy.

Recommendation System After analyzing the skin type and condition, the app
will suggest personalized skincare products and routines. It will use Gradient Boost-
ing with XGBoost and CatBoost models to make recommendations. These models
will consider multiple factors, such as skin type, age, gender, and detected skin issues,
to provide the best skincare advice. To improve accuracy, the model will be trained
using cross-validation, and its quality will be measured using MAE (Mean Absolute
Error) and RMSE (Root Mean Squared Error) metrics.

Deployment The app will be designed to be fast and easy to use. The backend
will be developed using FastAPI and Flask, which will help handle user requests
efficiently. The frontend will be created using React Native, allowing the app to run
on both Android and iOS devices. To make the AI models work smoothly on mobile
devices, the ONNX framework will be used to reduce processing time. Additionally,
cloud services like AWS, Google Cloud, and Azure will be used to store data and
speed up image processing.

User Testing Before the final release, the app will be tested by real users. Sur-
veys and interviews will be conducted to understand what users like and what needs
improvement. This will help developers fix issues, improve the interface, and make
the app easier to use. Based on user feedback, models and features will be updated to
ensure the best experience.

Results and discussion

To create the app, models will be chosen to give high accuracy in image pro-
cessing and skin condition analysis. Each model will be used at a specific step to
make the system work well.

For face detection, MTCNN (Multi-Task Cascaded Convolutional Network)
will be used because it will help not only detect the face but also find key points,
which will be very important for further analysis. The model will be described as:

fdet(x)—(B.K)f {det}(x) \rightarrow (B, K)fdet(x)—(B,K) (1)

where x will be the input image, B will be the face box coordinates, and K will
be the key points (eyes, nose, mouth corners). For face area segmentation, UNet will
be used because this model will effectively separate parts of the face, such as the fore-
head, cheeks, and chin. This will help improve the accuracy of further skin analysis.
The process will be described as:

fseg(x)—>Mf {seg}(x) \rightarrow Mfseg(x)—M (2)

where x will be the input image, and M will be the binary segmentation mask
that will define face areas.

For skin condition analysis, ResNet will be applied because its deep structure
will help extract complex texture details such as pores, acne, and wrinkles. The skin
condition classification process will be:
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fskin(x)—Cf_{skin}(x) \rightarrow Cfskin(x)—C 3)
where x will be the skin image, and C will be the class of condition (for exam-

ple, “oily skin,” “dry skin,” or “pigmentation”). For skin type classification, DenseN-

et will be used because this model will efficiently connect features at different levels,
which will improve the accuracy of skin type detection. The classification process
will be:

fclass(x)—Tf {class}(x) \rightarrow Tfclass(x)—T 4)

where x will be the skin image, and T will be the predicted skin type (oily, dry,
normal, combination).

For personalized recommendations, Gradient Boosting will be used, specifi-
cally XGBoost and CatBoost, because these algorithms will allow different factors to
be considered when selecting skincare advice. The recommendation system will be
described as:

frec(P)—>Rf {rec}(P) \rightarrow Rfrec(P)—R (5)

where P will be the user parameter vector (skin type, age, gender, detected
problems), and R will be the list of personalized recommendations.

Additionally, user preference research conducted through a survey. The sur-
vey distributed via Google Forms and included questions about skincare habits, how
often users visit dermatologists, sources of information about skincare products, and
their willingness to use Al solutions. The sample include respondents aged 18 to 55,
divided into age groups and gender.

The survey was completed by 111 respondents, with the majority being aged
between 18-25 years (52.3 %), followed by those under 18 (20.7 %). Other age groups
were less represented, with 10.8 % in the 2635 bracket and smaller proportions in
older age groups in Figure 2. In terms of gender, a significant majority were female
(83.8 %), while males accounted for 15.3 %.

Under18 [ 18-25 [l 26-35 [ 36-45

W 46+
46+
12.6% Under 18

20.7%

36-45
10.8%

26-35
3.6%

18-25
52.3%

Fig. 2. Age Category
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Most respondents (65.8 %) reported using skincare products regularly, while
24.3 % used them occasionally. Only 9.9 % stated they do not use skincare products
at all in Figure 2. Regarding visits to dermatologists or cosmetologists, 39.6 % of
respondents rarely seek such services, and 37.8 % never visit. A smaller percentage
visit every 2—3 months (9.9 %) or once a month (11.7 %)

Survey results help identify main user preferences, their expectations from the
system, and possible barriers to using Al skin analysis. The collected data will be used
to improve the app and develop recommendations that will match user needs.

The findings of this study provide valuable insights into user perceptions of
Al-based skin analysis and personalized skincare recommendations. The results con-
firm that most users are interested in skincare solutions, with 65.8 % of respondents
regularly using skincare products and a significant percentage expressing a willing-
ness to adopt Al-driven recommendations. However, certain challenges and barriers
need to be addressed for effective user adoption.

Accuracy and Reliability of AI Models The methodology utilized high-perfor-
mance models such as MTCNN for face detection, UNet for segmentation, ResNet
for skin condition analysis, and DenseNet for skin type classification. These models
were chosen based on their accuracy and efficiency, ensuring precise skin analysis.
However, the study highlights potential limitations in handling variations in lighting
conditions, image quality, and skin tone diversity, which may affect the reliability of
predictions. Future iterations should consider fine-tuning models with more diverse
datasets to improve accuracy across different demographics (Miryabbelli, 2023).

User Trust and Acceptance of Al in Skincare Despite advancements in Al,
user trust remains a critical factor in adoption. The survey revealed that a significant
portion of respondents (37.8 %) never visit dermatologists, indicating a gap in profes-
sional skincare guidance. Al-based skin analysis could bridge this gap, but concerns
related to data privacy, model transparency, and recommendation reliability must be
addressed. Providing users with explanations of Al decisions and integrating expert
dermatological validation could enhance trust.

Barriers to Adoption and System Improvements One of the key findings was
the variation in skincare habits across age groups. With 52.3 % of respondents aged
18-25, younger users appear more receptive to digital skincare solutions. However,
older demographics showed lower engagement, suggesting a need for more tailored
education and user-friendly interfaces to encourage broader adoption. Furthermore,
the recommendation system using Gradient Boosting (XGBoost, CatBoost) demon-
strated strong potential in delivering personalized skincare advice. However, im-
provements in product selection diversity and user feedback integration could further
refine the recommendation quality. Adding user reviews and dermatologist-approved
product lists may enhance credibility.

Implications for Future Development The study confirms that Al-based skin
analysis has practical applications, but continuous model updates, real-world test-
ing, and user feedback integration are necessary for long-term success. Future re-
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search should explore real-time skin tracking, integration with wearable devices,
and Al-powered progress monitoring to enhance the user experience. Additionally,
collaborations with dermatologists and skincare experts could improve the medical
reliability of Al-generated recommendations.

Conclusion

This study demonstrates the potential of artificial intelligence in revolutioniz-
ing skin analysis and personalized skincare. By integrating advanced machine learn-
ing models, the proposed mobile application provides accurate skin type classifica-
tion, detects specific skin issues, and offers customized recommendations based on
individual needs. The combination of deep learning models such as MTCNN for face
detection, UNet for segmentation, and ResNet for feature extraction ensures high
accuracy in skin condition assessment.

The developed system addresses the common challenge of limited access to
dermatologists by offering an affordable and efficient alternative. By utilizing large-
scale datasets and optimizing Al models for mobile devices, the application delivers
reliable skin diagnostics and recommendations directly to users. Additionally, the in-
corporation of cloud services enhances computational efficiency while maintaining
data security and privacy. Despite its advantages, the application has certain limita-
tions. Accuracy depends on image quality and lighting conditions. The dataset may
require continuous expansion to include rare skin conditions. The application does
not replace professional medical diagnosis but serves as an informative tool.

User testing and feedback confirm the practicality of the proposed approach,
highlighting its usability and effectiveness in skincare management. Given the sen-
sitive nature of skin health data, the application must adhere to strict privacy and
security measures. Compliance with data protection regulations (such as GDPR) is
essential to ensure user trust and prevent misuse of personal information. Future
work will focus on expanding the dataset diversity, improving model interpretability,
and integrating additional dermatological parameters to further enhance accuracy and
reliability. By democratizing access to skin health insights, the application can help
users in remote areas receive preliminary assessments, reducing the burden on health-
care systems and improving overall skin health awareness.

In conclusion, this research contributes to the growing field of Al-driven der-
matology by providing a scalable and accessible solution for skin analysis. By lever-
aging cutting-edge Al techniques, the developed application empowers users with
personalized skincare insights, promoting better skin health and well-being.
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