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Abstract: 

In today’s era of personalized wellness and digital 

convenience, recommending appropriate skincare 

products tailored to individual needs has become 

both a scientific and technological challenge. This 

project focuses on the development of an intelligent 

skin care product recommendation system that 

leverages user-specific data such as skin type, 

concerns (e.g., acne, dryness, sensitivity), 

environmental conditions, and lifestyle habits. By 

utilizing machine learning algorithms and 

dermatological databases, the system analyzes 

input parameters to suggest the most suitable 

skincare routines and products. It aims to address 

common issues of product mismatch and allergic 

reactions by offering recommendations grounded in 

evidence-based skin science. The integration of AI 

not only enhances the accuracy of suggestions but 

also provides users with real-time feedback and 

updates based on seasonal or behavioral changes. 

This project holds significant potential in 

transforming the skincare industry by enabling 

personalized, data-driven decisions that improve 

skin health and user satisfaction. 

INTRODUCTION 

1.1 Aim of the Project: 

The primary aim of this project is to develop a 

smart and personalized skin care product 

recommendation system that leverages user data 

such as skin type, concerns, age, and environmental 

exposure to suggest the most suitable products. By 

combining dermatological knowledge with 

artificial intelligence and machine learning 

techniques, the system aims to bridge the gap 

between generic product offerings and the unique 

needs of individual users. 

Additionally, the project seeks to empower users by 

reducing trial-and-error in skincare purchases and 

promoting healthier skin outcomes. This is 

achieved by integrating a dynamic recommendation 

engine that adapts to changes in skin conditions and 

external factors such as weather or pollution. The 

system will also consider product ingredients, user 

reviews, and compatibility data to ensure safety and 

effectiveness in recommendations. 

1.2 Objectives of the Project: 

One of the core objectives is to collect and analyze 

user-specific data such as skin type (dry, oily, 

combination, sensitive), common skin problems 

(acne, pigmentation, aging, etc.), and daily habits 

(hydration, diet, sleep) to create an in-depth skin 

profile. This profile will serve as the foundation for 

accurate and customized product recommendations. 

A secondary objective is to integrate this data with 

a database of skincare products categorized by 

ingredients, effectiveness, and suitability. 

Another key objective is to implement a 

recommendation algorithm—either rule-based, 

content-based filtering, or machine learning-

based—that can learn from user feedback and 

interactions to continually improve suggestions. 

The system also aims to include features such as 

alerts for potential ingredient sensitivities, seasonal 

adjustments, and integration with e-commerce 

platforms for real-time product access and 

purchase. 

1.3 Motivation of the Project: 
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The motivation behind this project stems from the 

widespread difficulty consumers face when 

choosing appropriate skincare products. Many 

individuals spend significant money and time 

testing multiple products, often resulting in skin 

irritation, breakouts, or disappointment due to 

incompatibility. With growing interest in skincare 

and personalized health solutions, a system that 

minimizes these risks is highly valuable. 

Moreover, the rise of artificial intelligence in the 

healthcare and beauty industries has opened new 

doors for innovation. By harnessing technology to 

offer customized recommendations, this project not 

only aims to increase consumer satisfaction but 

also supports dermatological well-being. This 

personalized approach can improve skin health 

outcomes and also guide users in developing 

consistent, effective skincare routines. 

1.4 Scope of the Project: 

The scope of this project includes the design and 

development of a web or mobile application that 

collects and processes user data through a guided 

questionnaire or skin scan and then delivers 

personalized skincare recommendations. It will 

incorporate product databases, ingredient analysis, 

and compatibility checks to ensure that each 

suggestion is safe and relevant for the user. The 

system will also include feedback loops for users to 

rate products and outcomes, allowing the model to 

refine future suggestions. 

Furthermore, the project will explore scalability by 

enabling integration with e-commerce APIs for 

product availability and pricing, supporting real-

time product access. It may also expand into 

multilingual support, geographic-specific 

recommendations (based on climate and pollution), 

and AI chat support for personalized skincare 

queries. This broad scope ensures the solution is 

practical, scalable, and useful to a diverse set of 

users globally. 

1.1 Introduction 

1. Skin care has become an essential aspect of 

personal health and wellness, with individuals 

becoming increasingly aware of how different 

products affect their skin. From dealing with acne 

and dryness to preventing premature aging, the 

right skin care routine is vital in maintaining a 

healthy appearance and preventing dermatological 

issues. 

2. The growing number of skin care products on the 

market can be overwhelming for consumers. With 

various brands offering cleansers, toners, serums, 

moisturizers, sunscreens, and more—each targeted 

at different skin types and concerns—selecting the 

right product often becomes a matter of trial and 

error. 

3. Unfortunately, the trial-and-error method can be 

costly, frustrating, and even harmful, leading to 

reactions like rashes, breakouts, or long-term skin 

damage. This challenge is even more significant for 

people with sensitive or combination skin, who 

may react unpredictably to certain ingredients. 

4. A skin care recommendation system powered by 

data analytics and artificial intelligence can 

dramatically reduce guesswork. It can help 

individuals find products tailored to their specific 

skin types, concerns, and environmental conditions, 

thereby improving satisfaction and outcomes. 

5. The advent of technology in personal care and 

beauty has led to innovations such as AI-based 

dermatology tools, virtual skin assessments, and 

ingredient analyzers. These advancements can be 

leveraged to offer customized, intelligent skin care 

product suggestions. 

6. Personalization is a growing trend in consumer 

industries, and skincare is no exception. With the 

right data inputs—such as age, gender, skin type, 
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concerns, climate, lifestyle habits, and allergies—

an AI system can offer users exactly what they 

need. 

7. The use of machine learning allows such systems 

to improve over time. By collecting user feedback 

and observing product performance, the 

recommendation engine can adjust its algorithms to 

provide more accurate, relevant suggestions with 

each iteration. 

8. Dermatologists often recommend specific 

ingredients for different skin issues. For example, 

salicylic acid works for acne, hyaluronic acid for 

hydration, and retinol for anti-aging. A 

recommendation system that understands these 

correlations can suggest products with suitable 

active ingredients. 

LITERATURE SURVEY 

1. Gong, L., Xu, Q., & Zhang, Z. (2019) In their 

study, Gong et al. (2019) focused on the 

development of a personalized skincare system 

based on machine learning algorithms. They 

employed collaborative filtering and deep learning 

to analyze skin types, product effectiveness, and 

consumer preferences. Their system aimed to offer 

highly customized product recommendations by 

leveraging large datasets and real-time skin 

condition analysis. The authors demonstrated that 

by analyzing users’ skin concerns and combining 

those with product ingredients and reviews, a more 

effective recommendation system could be 

developed. They highlighted the potential of 

machine learning to improve accuracy and user 

satisfaction in skincare product selection, 

contributing to the growing need for personalized 

beauty solutions. 

2. Patel, V., & Sharma, P. (2020) Patel and Sharma 

(2020) explored the application of neural networks 

and natural language processing (NLP) for skin 

care product recommendation. They proposed a 

system that combined user preferences and expert 

dermatological advice to generate skincare routines 

tailored to individual needs. The research utilized 

both structured data, such as age and skin type, and 

unstructured data, like customer reviews and 

product descriptions. They found that the 

integration of NLP into product recommendations 

enhanced the system’s ability to understand subtle 

nuances in consumer feedback, making the system 

more adaptive to individual needs. This research 

highlights the importance of combining expert 

knowledge with machine learning to enhance 

personalized skincare recommendations. 

3. Lee, H., & Song, H. (2018) Lee and Song (2018) 

presented a hybrid recommendation system that 

used collaborative filtering alongside deep learning 

techniques to recommend skincare products. Their 

system analyzed user data, including demographic 

information and skin concerns, to provide 

personalized product suggestions. By integrating 

collaborative filtering with deep learning models, 

the authors were able to increase the system’s 

ability to predict user preferences accurately. The 

study also emphasized the importance of 

continuously updating the recommendation engine 

as new product data and user feedback became 

available. This work provided a solid foundation 

for implementing hybrid models in the field of 

personalized skincare recommendations. 

4. Sarkar, S., & Gupta, A. (2021) Sarkar and Gupta 

(2021) focused on developing a skincare 

recommendation model based on convolutional 

neural networks (CNNs). Their approach combined 

the analysis of visual data from skin images and 

user input, such as age, gender, and environmental 

factors, to recommend products suitable for various 

skin types and conditions. They introduced a 

system that used CNNs to detect skin conditions 

like acne, dryness, and pigmentation, and matched 
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these findings with products that could address the 

identified concerns. The authors emphasized the 

importance of integrating dermatological imaging 

with machine learning techniques to provide more 

accurate and effective skincare solutions. 

5. Kim, M., & Lee, J. (2020) Kim and Lee (2020) 

developed a machine learning-based 

recommendation system that personalized skincare 

routines by analyzing skin conditions and product 

effectiveness. Their system integrated real-time 

data from skin assessments, such as moisture levels 

and pH balance, with user feedback to generate 

recommendations. The authors used a multi-layered 

approach that combined both structured data, like 

user skin type, and dynamic data, such as changes 

in skin condition due to environmental factors. This 

study demonstrated the effectiveness of real-time 

skin analysis in providing accurate skincare 

recommendations, offering a more dynamic 

solution compared to static models. 

PROPOSED METHOD 

1. Introduction to the Proposed Method: The 

proposed method involves creating an advanced 

skin care product recommendation system that 

leverages machine learning (ML) and artificial 

intelligence (AI) to deliver highly personalized 

suggestions. The system will analyze a variety of 

user inputs, including skin type, skin concerns, 

lifestyle habits, environmental factors, and product 

ingredients, to make tailored recommendations. 

2. Data Collection and User Profile Creation: The 

system starts by gathering user data through a 

structured questionnaire or by analyzing a user's 

skin condition via image recognition. This 

information will form the foundation of the user's 

skin profile, allowing the algorithm to suggest 

products that are best suited to their needs. 

3. Skin Type and Concern Categorization: A 

critical component of the recommendation system 

is understanding the user’s skin type (e.g., dry, oily, 

combination) and concerns (e.g., acne, wrinkles, 

pigmentation). The system uses a combination of 

ML algorithms to categorize skin types accurately 

and recommend products based on these attributes. 

4. Integration with Dermatological Guidelines: The 

system integrates expert dermatological knowledge 

about common ingredients (e.g., retinol, salicylic 

acid, hyaluronic acid) and their effects on specific 

skin conditions. This knowledge enables the system 

to recommend products with the right active 

ingredients for treating the user's skin concerns. 

5. Ingredient Matching Algorithm: A key feature of 

the recommendation system is the matching of user 

skin profiles with product ingredients. The system 

will analyze ingredients in the database and cross-

reference them with the user's needs. For example, 

it may suggest products with niacinamide for 

sensitive skin or salicylic acid for acne-prone skin. 

6. Machine Learning for Dynamic 

Recommendations: Machine learning algorithms 

will continuously learn from user feedback, 

interactions, and product performance. As users 

rate products, provide reviews, or input feedback, 

the system will refine its recommendations to 

improve its accuracy and user satisfaction. 

7. Real-Time Environmental and Lifestyle 

Adjustments: The system will integrate real-time 

data such as weather conditions (humidity, 

temperature), pollution levels, and geographical 

location to further personalize recommendations. 

For instance, a person living in a high-pollution 

area may be recommended products that provide 

extra skin protection. 

8. User Feedback Integration: The system allows 

users to provide feedback on product effectiveness, 

including ratings and reviews. This feedback is 

then used to further fine-tune the recommendation 
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engine, ensuring that future suggestions are even 

more relevant to the individual. 

9. Continuous Learning and Adaptation: The 

recommendation system is built with adaptability in 

mind. It will adjust suggestions based on ongoing 

user interactions, seasonal changes, and evolving 

skin conditions. If a user reports that their skin 

becomes drier in winter, the system will modify 

product recommendations accordingly. 

RESULT 

 

Fig: GUI for skin care product recommendation. 

 

This is graphical user interface for skin care 

product recommendation. 

 

 

Fig:  Upload dataset 

First step is uploading skin disease dataset taken 

from Kaggle website. 

It will show how many types are found in dataset. 

 

Fig:  Feature extraction 

Feature extraction needs to be done. After that data 

will be split into training and testing 

80% data will go for training and 20% data will go 

for testing. 

 

Fig: Run SVM Algorithm 

Train the svm algorithm and its performance is very 

low i.54 only so we shift to cnn algorithm which 

deep learning algorithm. 

 

 

Fig: Fig: Run CNN Algorithm 

We have used cnn algorithm and its performance is 

better than svm i.e. 93. So for testing images CNN 

algorithm we will use. 

 

Fig: Comparison Graph 

 

This is comparison graph of both algorithm for 

performance. 
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Fig: Skin care product recommendation 

When uploaded any skin disease image from test 

image, it will first detect skin disease and then 

recommend the skin care product. 

CONCLUSION 

In conclusion, the development of a 

personalized skin care product recommendation 

system using machine learning and AI presents an 

innovative solution to address the challenges faced 

by consumers in selecting products that meet their 

specific skin needs. By analyzing detailed user 

profiles, including skin type, concerns, and lifestyle 

factors, this system ensures that recommendations 

are highly personalized and scientifically backed. 

Moreover, integrating real-time data such as 

environmental factors and user feedback allows the 

system to continuously improve its accuracy and 

adapt to changing skin conditions, ensuring long-

term satisfaction and effectiveness. 

The existing methods, while useful, often 

lack the sophistication and adaptability required to 

meet the diverse needs of users. Current systems 

are frequently driven by marketing or 

generalizations, leading to recommendations that 

may not suit the unique characteristics of individual 

skin profiles. In contrast, the proposed system 

promises to provide a more dynamic, tailored 

experience, ensuring users receive the most 

relevant and effective skincare solutions. This 

marks a significant step forward in enhancing the 

skincare industry, offering users a truly customized 

approach to skincare that evolves with their 

changing needs. 
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