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Skin related issues are increasing due to changing lifestyles, environmental conditions,
and lack of proper skincare awareness. Many individuals struggle to accurately

P-ISSN: 3051-3383 identify their skin type and select suitable skincare products. Selection and use of

E-ISSN: 3051-3391 incorrect or unsuitable products can lead to various skin problems. With the rapid
Impact Factor (RSIF): 8.40 advancement of Al, it has become feasible to develop smart skin recommendation
Volume: 07 systems by using Al techniques. This emphasizes the need for an intelligent and

o automated solution that can deliver personalized skincare guidance based on skin type
Issue_. 01 and other user inputs. In this work, we propose Smart-Derma, an intelligent skincare
Received: 07-01-2026 recommendation system that leverages deep learning techniques to analyze skin
Accepted: 09-02-2026 conditions and provide personalized suggestions. In the proposed system, firstly, facial

: - 11.02. skin images are acquired from the user. The images are preprocessed to remove noise
PUb“She_d' 11-03-2026 and extract important features. Deep learning models are then applied for analysis.
Page No: 49-54 CNN is used for skin type classification and YOLO is used to detect specific skin

issues. The detected features and other user inputs are further processed using a hybrid
recommendation technique. This recommendation system combines both rule-based
and content-based techniques to generate personalized skincare suggestions. The
proposed system achieves better performance than existing methods, especially in
terms of higher accuracy and effective recommendations.
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1. Introduction

Skin care is pivotal in maintaining overall health and personal well-being. The skin acts as a protective barrier against
environmental damage and also plays a significant role in an individual’s appearance and confidence. However, many people
face challenges in accurately identifying their skin type and understanding the conditions affecting their skin. Common issues
such as acne, dryness, pigmentation, wrinkles, and excessive oiliness often arise due to improper skincare routines,
environmental factors, and the use of unsuitable skincare products. As a result, individuals rely on trial-and-error methods when
selecting skincare products, which can worsen their skin condition. With the rapid advancement of technology, Al techniques
are increasingly being applied in healthcare and image analysis domains. CNNs have demonstrated high effectiveness in
analyzing images and identifying complex patterns. These models are widely used in computer vision tasks such as object
detection, facial recognition, and medical image analysis. Applying these techniques to skincare analysis can help to automate
detection of skin conditions and provide accurate suggestions [X, 2. In this work, we propose Smart-Derma, a deep learning based
personalized skincare recommendation system that is especially designed to analyze facial images and detect common skin
conditions. Using CNN based image analysis, the system identifies different skin types and issues such as acne, wrinkles, dark
spots, and uneven skin texture 2, In addition to image analysis, the system incorporates user-specific inputs such as
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weather conditions and budget to generate more personalized
recommendations. Based on the detected skin conditions and
user preferences, Smart-Derma suggests suitable skincare
products and natural remedies to improve skin health. This
system also includes additional features such as skin health
scoring, progress tracking, weather based skincare
suggestions, and reminder notifications. In this work, we
implemented a user-friendly interface to accept facial images,
which are analyzed to recommend appropriate skin care
products and remedies.

2. Problem Statement and Objectives

Existing skincare applications usually provide generalized

recommendations without detailed skin analysis. They do not

effectively use advanced deep learning techniques for facial

image processing. These systems also ignore important

factors such as age, lifestyle, environmental conditions, and

budget. This leads to less accurate and non-personalized

suggestions. Variations in lighting, image quality, and skin

tone further make skin analysis difficult 1. In addition, most

existing solutions do not combine real-time image analysis,

personalized recommendations, and continuous monitoring

in a single platform. Therefore, there is a need for an

intelligent and automated system. Such a system should

accurately analyze facial skin using deep learning and

provide personalized skincare recommendations based on

both image data and user specific factors.

The following objective are considered in this work:

e To develop an intelligent skincare recommendation
system using facial image analysis.

e To apply deep learning techniques for skin condition
detection.

e To develop hybrid recommendation system techniques
for accurate recommendations.

e To provide personalized skincare recommendations.

e To design a user-friendly and accessible platform

3. Related Work

This section summarizes the existing work, highlighting their
strengths and limitations. Research gaps are also highlighted
in this section.

Yang et al. ™ proposed CNN based model to detect acne
vulgaris. This model demonstrated good performance in
identifying and grading acne severity. However, this work
mainly focuses on acne detection and does not cover other
skin conditions like pigmentation or wrinkles. Furthermore,
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this work focuses only on detection, not on suggesting
skincare solutions or products.

K. Saranya et al. ¥ demonstrated CNN based model for skin
disease detection. This model achieved reliable performance
in classifying different skin diseases. This system is uuseful
for early detection of common skin diseases. However, it
focuses only on disease detection and does not include
skincare recommendations.

R. Agarwal et al. ¥ developed a CNN based framework for
skin disease classification. This work demonstrates
satisfactory accuracy in identifying different skin diseases.
This study highlights the capability of CNN models in image-
based analysis. However, this work is limited to classification
and does not provide personalized recommendations based
on user specific factors

Based on our literature survey, the following research gaps
are identified:

e Lack of personalized recommendations

e Limited scope of skin analysis

e  Absence of hybrid recommendation techniques

e Limited use of advanced models

e  Lack of user friendly implementation

3. Proposed Methodology

3.1. Proposed Model

This section demonstrates the proposed model, Smart-
Derma, an Al-based skincare recommendation system
designed to analyze and improve skin health. We designed
proposed system with user friendly interface. The user
uploads or captures facial images through a simple and user-
friendly interface. In addition, users provide inputs such as
weather conditions and budget. The acquired images are first
preprocessed to perform normalization, resizing, noise
removal and face detection. After preprocessing, deep
learning models are applied for analysis. The proposed model
uses both CNN and Yolo. CNN is used to classify the skin
type and YOLO is used to detect specific skin issues such as
acne, pigmentation, and wrinkles. The detected results are
then combined with user inputs such as weather and budget.
These inputs are processed using a hybrid recommendation
approach. This approach combines rule-based and content-
based techniques. Finally, the system generates personalized
skincare recommendations based on skin type and user
specified factors. These steps are shown in fig.1.
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Fig 1: Flow Diagram of Proposed System

3.1.1. Image Acquisition

Firstly, user upload or capture a facial image by using
proposed web interface. This image is given as input to the
preprocessing module.

3.1.2. User Input Collection
The user provided additional inputs such as budget, weather
conditions, season etc.

3.1.3. Image Preprocessing Module
The uploaded image is processed to improve quality [,

3.1.4. Skin Analysis Model

Deep learning techniques are applied to analyze the image:

e CNN is used to classify skin type

e YOLO is used to detect skin
pigmentation, and wrinkles

issues like acne,

3.1.5. Recommendation Engine

It combines detected skin conditions and user inputs and use
a hybrid recommendation approach to generate suitable
suggestions.

3.1.6. Recommendation Output
It provides skincare product suggestions and remedies.

3.1.7. User Feedback Module
Users give feedback in the form of ratings and reviews. This
helps to evaluate the usefulness of recommendations.

3.1.8. Feedback Analysis

system analyzes user feedback for continuous improvement.
This helps to enhance future recommendations and system
performance.

The flow diagram of the proposed system is depicted in Fig.1.
The proposed mensural health prediction system is designed
by using a layered approach to ensure efficient data
processing, accurate prediction, and timely alert generation.

3.2. Implementation of Proposed Framework

The proposed system is implemented as a web based
application that uses CNN, Yolo and hybrid recommendation
techniques. The proposed model is trained using a standard
dataset of facial skin images to learn and identify various skin
conditions effectively. Table 1 represents the different tools
and technologies used to implement proposed system.

Table 1: Tools and Technologies Used

Tool/Technologies/Hardware

Specification

Operating System

Windows 10 or higher

Programming Language Python 3.x
Deep Learning Framework TensorFlow
Image Processing Tools OpenCV, YOLO
Database MySQL
Frontend Technologies HTML, CSS, JavaScript
Libraries NumPy, Pandas, Matplotlib
GPU NVIDIA GPU
RAM 8GB
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4. Results

Our proposed system is successfully implemented as web
based system by using tools and technologies mentioned in
Table 1. This system is evaluated by providing different user
inputs. The outputs of the proposed system at different stages
are illustrated in Figures 2, 3, 4, 5 and 6. Fig.2 represents the
image upload interface by using which user uploads facial
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images.Fig.3 depicts skin image detection. Fig.4 illustrates
skin condition prediction using CNN. Fig.5 represents
skincare recommendations provided by our proposed system.
Fig.6 depicts the user feedback collection which is required
for continuous system improvement. Our output justifies that
the proposed system achieves high accuracy in detecting skin
conditions and generating appropriate recommendations.

Upload your Image

Upload an image to analyze skin

Drop image here

or dlick to browse

Run YOLO

Fig 2: Upload Image

Upload an image to analyze skin

Fig 3: Image Detection
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Fig 4: Skin Condition Prediction
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5. Conclusion

In this work, we proposed Smart-Derma, a web-based smart
skincare recommendation system that provides an intelligent
platform for analyzing skin conditions and delivering
personalized skincare recommendations. By integrating CNN
for skin type classification with YOLO for detecting specific
skin issues, the system accurately identifies a variety of
conditions from user uploaded facial images. It also considers
user inputs such as budget, lifestyle, and weather conditions
to enhance personalization. The proposed system also
incorporates a hybrid recommendation approach to ensures
relevant skincare products and natural remedy suggestions.
Overall, the system offers an efficient, user friendly, and
intelligent solution for maintaining healthier skin. In future,
this system can be expanded by applying advanced deep
learning models and real time skin health monitoring to
provide more accurate, continuous, and personalized skincare
recommendations.
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