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Abstract: The influence of intelligence in skincare and dermatology is growing. This project introduces a system that uses
intelligence to analyze facial images and provide personalized skincare recommendations. The system uses computer vision and
deep learning to identify skin characteristics such as acne, pigmentation, wrinkles and more. It determines the users skin type.
Connects detected issues with suitable skincare ingredients and products. The goal is to provide affordable skincare guidance.
Keywords: Artificial Intelligence, Personalized Skincare, Deep Learning, Skin Type Classification, Facial Analysis, Machine
Learning, Computer Vision, Skin Condition Detection.

I.  INTRODUCTION

Skincare has now become a significant factor in personal care as people are more aware of the effects of environmental conditions
and lifestyle on personal health and skin. Traditionally, personalized advice on skincare can only be obtained directly from
dermatologists and beauty experts, which can be costly and sometimes impossible for people to access. Moreover, these methods
are always different and sometimes do not yield consistent results. However, with the rapid evolution of technology and the advent of
Artificial Intelligence (Al) in various aspects of life, Al has now proven to be a revolutionary tool which can change the face of traditional
methods of skin analysis and assessment. Modern Al systems are now capable of analyzing facial images and detecting various skin patterns
and characteristics which are not visible to the naked eye. Al systems can automatically detect common skin problems such as acne,
pigmentation, enlarged pores, wrinkles, and texture issues on the face of the person being analyzed. Unlike traditional methods of skin
analysis and assessment, Al systems can perform these functions automatically without the need to consult a dermatologist or a beauty
expert physically. Besides the analysis of facial characteristics and common skin problems, Al systems can now perform more personalized
functions by combining the analysis of facial characteristics with the knowledge of various skincare products and environmental conditions.
This enables the formulation of a skincare routine which is personalized according to the weather conditions prevailing on a given day. This
is important because weather conditions are known to This is important because weather conditions are known to affect the skin
considerably. Therefore, the Al system of skincare recommendation acts as a link between professional advice and personal care and
provides the public with a platform which is personalized and cost-effective and can be relied upon to give accurate and reliable
advice on various aspects of personal care and skincare.

1. LITERATURE SURVEY
Recent studies have shown that Al and computer vision are effective tools for analyzing skin conditions using facial images. CNN is
used to detect skin problems. Existing systems are mostly focused on providing generalized recommendations or consulting with an
expert.
A. Existing System & Disadvantages
1) Consulting with an expert dermatologist
2) Consumes time and is costly
3) Provides generalized recommendations
4) Lacks real-time analysis

B. Proposed System & Advantages

1) Al-based automated skin analysis

2) Provides real-time analysis

3) Provides personalized recommendations
4) Provides a user-friendly app
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1. SYSTEM ARCHITECTURE
The proposed system will be designed in a layered structure, including user interface, image processing, Al analysis, and
recommendation.
The user will be prompted to give input through a mobile application developed using the Flutter framework. The facial image will
be captured, and preprocessing will be done using face detection techniques.

System Architecture of Al-Based
Personalized Skincare Recommendation System

USER INPUT FRONTEND BACKEND (A1 DATABASE /7 STORAGE

(Firebase)
= Upload ima ge = Flutter App
o Enter Details > = Ul Handling > 2 = UserDmia o
- Skn Dataset

= Product Database

-

Upload 1 -
ke CPRORC TR0 > DATABASE / STORAGE (Firebase)

ESl enter Detaits > sitiser Do ouUTPUT
* Skin Dataset >

= Skin Report
- Product Database
- Acne / Radiance Scores

- Personalized Suggestions

= Skincare Routine

Fig-1: Architecture of Al-Based Skincare System.

Analysis of the processed image is performed using Al models to recognize skin problems like acne, pigmentation, oiliness, and
dark circles. These are sent to a rule-based recommendation system, which creates customized skin regimens.

V. IMPLEMENTATION
The system can be developed using Flutter for the front end and image processing techniques for the back end.
1) Image Acquisition: The user can acquire images using the camera.
2) Preprocessing: The face is detected using ML Kit, and the background is removed.
3) Skin Analysis: Al techniques can be used to determine the percentage of various parameters.
4) Recommendation System: A rule-based system can be developed for skincare products.

V. METHODOLOGY
The Personalized Skincare Recommendation System, as proposed, utilizes an Al-based system that follows a particular
methodology to convert a facial image into meaningful skincare insights and recommendations. The methodology includes a
number of steps that are followed to ensure the desired output is obtained.

A. Image Acquisition

The Personalized Skincare Recommendation System starts with the acquisition of the facial image, where the image is captured
through a camera installed on a mobile device. The application also offers real-time image acquisition to ensure that the image is
captured and analyzed accurately.

B. Face Detection and Preprocessing

Once the image is captured, face detection is performed through Google ML Kit, where the facial area is separated from the rest of
the image.

The image is then subjected to a number of preprocessing techniques, such as:

1) Cropping the facial area

2) Resizing the image to a particular size

3) Noise reduction to eliminate  any unwanted distortions

4) Normalization to ensure that the image quality is maintained.

The image is then subjected to a number of feature extraction techniques, such as:
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C. Feature Extraction

The image is then analyzed to extract the relevant features, such as:

1) A presence of Acne

2) Oiliness

3) Pigmentation

4) Dark Circles

5) Moisture

6) Radiance

The image is analyzed to detect these features, and the analysis is performed through image processing and Al-based technologies
that help detect the relevant features through the textures and color changes on the skin surface.

D. Skin Condition Analysis

The extracted features are quantified in numerical form, i.e., percentage-based scoring.
Each feature is classified under various categories, such as:

1) Healthy

2) Moderate

3) Needs Care

This classification will help in understanding the severity of all the skin conditions.

E. Recommendation Generation

A rule-based technique is used to provide recommendations after identifying skin conditions.
Recommendations can be created after analysis for:

1) Skincare products

2) Daily routine suggestions

3) Generic skin care advice

F. Output Display

The extracted data is presented in an easily understandable way.
Presentation is made for the following information:

1) Percentage of skin condition

2) lIssues highlighted

3) Skincare products

4) Daily routine suggestions

5) Generic skin care advice

VI. RESULTS AND DISCUSSION
Performance Evaluation of the Proposed Al-based Personalized Skincare Recommendation System shows the ability of the system
to accurately analyze a facial image and provide customized skincare recommendations.
The system performance has been evaluated in terms of skin condition detection accuracy, recommendation effectiveness, and
usability.

A. Skin Condition Detection Accuracy

The proposed Al-based system has effectively identified different skin conditions such as acne, oiliness, pigmentation, dark circles,
moisture, and radiance. Percentage values for each parameter have been given to better understand the state of one's skin.

Upon testing with different facial images, the system has effectively been able to detect the mentioned skin features. Various skin
conditions, like acne or pigmentation, have been detected based on texture and color variations, and the levels of oiliness and
moisture have been calculated using skin reflectance and brightness levels. Face detection and noise reduction as preprocessing
steps have contributed to accurate skin feature extraction.
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B. Recommendation Effectiveness

The proposed rule-based recommendation system has effectively mapped skin conditions to skincare recommendations. Based on
the analysis results, the system has provided recommendations such as:

» Skincare products such as cleanser, serum, moisturizer, and sunscreen, etc.

» Personalized skincare routines such as morning and night routines.

»  Generic skincare tips for maintaining healthy skin

The recommendations are highly personalized based on individual user needs. For instance, if a user indicates high levels of acne or
oiliness, recommendations for oil-controlling and anti-acne products will be made.

Here is one instance that shows how this system can provide relevant and personalized advice regarding skincare.

C. User Interface and Usability

The application has an effective user interface that allows for easy navigation between various functions such as scanning, analysis,
recommendations, and routines.

The visualization of parameters based on percentage and color helps users understand their skin conditions.

D. Real-Time Performance

One of the advantages of this system is its real-time performance. The application can quickly process images of the face and
produce analysis results within a short period. The incorporation of mobile-based image processing and the use of lightweight Al
techniques enable smooth performance without high computational needs.

E. Output Analysis

The system's output includes:

e Skin parameters such as acne, pigmentation, moisture, etc.
e Highlighted problem areas.

e  Skincare product recommendations.

e Skincare routines.

e  Skincare tips.

SkinCare Al

Welcome

Your Al-powered skin analysis & care assistant

&
Al Face Scan
Scan your face to detect skin concerns

and get personalized routines.

Start Face Scan

Quick Actions

w

Home Remedies

Skin Tips for You

Hydration Reminder &

Drink 2—3 liters of water daily to maintain

Fig-2: Home Screen of Application
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< Skin Analysis

Your skin analysis is complete. Below are
your key skin concerns.

Concern Highlights

o "
Acne Radiance
20% 100%

Needs Care Healthy

Moisture Pigmentation
89% 20%
Healthy Needs Care

L O 2 &

Dark Circles Oiliness
20% 67%
Needs Care r

Recommended Products

Fig-3: Skin Analysis Results

< Skin Analysis

20% 67 %

Needs Care

Recommended Products

8@ Salicylic Acid Cleanser

Foaming Gel Cleanser

Niacinamide Serum

Vitamin C Serum

Caffeine Eyve Serum

Hyaluronic Acid Moisturizer

View Problem Details

View Daily Routine

Fig-4: Recommended Products
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<« Daily Routine

“ Morning Routine

Cleanser - Start your day with a gentle
face wash to remove oil and refresh your
skin.
= & Toner - Helps tighten pores and
prepares your skin for better absorption.

. Serum -~ Apply Vitamin C serum for
bright, glowing skin and protection.

i

= & Moisturizer - Keeps your skin hydrated
and soft throughout the day.

. Sunscreen — Use SPF 30+ to protect
your skin from harmful UV rays.

Night Routine

. Gentle Cleanser — Remove dirt, oil, and
pollution from your skin.

A

. Double Cleanse (Optional) — Use
micellar water or oll cleanser If you wore
sunscreen/makeup.

» & Toner — Restores skin balance and
preps for treatment products.

. Serum — Use nlacinamide or hyaluronic
acid for repair and hydration.

Treatment (Optional) — Apply ache or
spot treatment If needed.

= & Molsturizer = Locks in hydration and

Fig-5: Daily Skincare Routine

The system shows skin conditions such as acne, moisture, pigmentation, and oiliness in percentage values. On the basis of these
results, personal product recommendations and daily skincare routines are made.The application also offers useful tips such as
hydration, sun protection, and skincare routines.
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VII. CONCLUSION
The Personalized Skincare Recommendation System, developed through the application of Al and computer vision, is a clear
example of the application of Artificial Intelligence and computer vision technology to a particular domain, namely, skincare
analysis. The system effectively performs image analysis, identifying important skin characteristics such as acne, pigmentation,
oiliness, moisture, and dark circles, and offers personalized recommendations to the end users.
The system, through the application of image analysis, image feature extraction, and rule-based recommendation, offers a
comprehensive and easy-to-use system for skincare analysis and recommendations. The application of mobile technology is also an
important contribution, as the system offers a convenient platform for users to analyze their skin without the need for any additional
equipment or consultation.
The system, apart from improving decision-making for choosing the right skincare products, also promotes awareness among
individuals regarding skincare through personalized skincare routines and advice. The system, compared to traditional methods, is
efficient, cost-effective, and convenient.The experimental results indicate that the system is functioning well under normal
circumstances and is offering meaningful results that can be used to maintain healthy skin.
In conclusion, the system bridges the gap between manual skincare analysis and intelligent technology, and offers a practical and
innovative approach to skincare analysis and recommendations. The system, with further enhancements, is capable of becoming a
comprehensive dermatology system for individuals and professionals alike.
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VIII. FUTURE SCOPE
An Al-based Personalized Skincare Recommendation System is a powerful solution for skin analysis in real time; nevertheless,
some modifications can be done in order to improve the system in the future.

A. Application of Advanced Deep Learning Methods
One possible modification can include the application of advanced deep learning methods such as Convolutional Neural Networks
and Vision Transformers in order to enhance the precision of skin condition recognition.

B. Recognition of Additional Skin Disorders
In addition to that, the proposed system can be adjusted to recognize such skin disorders as wrinkles, fine lines, redness, sensitivity,
and skin diseases as well.

C. Real-Time Cloud Computing Services
Another modification involves integration of the services based on cloud computing technologies in order to ensure real-time
storage of information about skin analysis and its subsequent improvement.

D. Development of Personalized Al Models
Finally, one can introduce personalized Al models into the system in order to meet the needs and preferences of specific users in
terms of skincare.

E. Integration of Professional Dermatologists’ Assistance

The proposed system can be upgraded through the integration of assistance from professional dermatologists. It can provide users
with an opportunity to consult professional dermatologists when necessary in order to develop features that will make the use of a
hybrid Al and human expertise possible.

F. Multiple Platforms
The proposed system is currently being designed and developed in such a way that it can only operate mabile applications.However,
future improvements can allow the development of an app that supports other platforms apart from maobile phones.

G. Multiple Languages
The integration of several languages in the app will make its use simpler since many people will be able to use it.

H. Improvement in Product Recommendation
Future improvements in the proposed system can include allowing the purchase of products in the system, as well as the provision of
more accurate product recommendation suggestions.

I. Real-Time Monitoring of Skin Health
Another improvement to the proposed system can include features such as the monitoring of the skin and provision of tips for
maintenance of skin health.
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