International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 09 Issue: 06 | June - 2025

SJIF Rating: 8.586 ISSN: 2582-3930

Artificial Intelligence in Cosmetic- Dermatology

!Mrs. M. Parimala
Associate Profesor, Dept. Computer Science and Engineering Vignan's
Institute of Management and Technology for Women,Hyd.

Email: pari.parillu@gmail.com

3B. Keerthana
UG Student,Dept. Computer Science and Engineering Vignan's
Institute of Management and Technology for Women, Hyd. Email:
buddhavarapukeerthanal @gmail.com

Abstract

This paper presents an Al-driven prototype for personalized
skincare and haircare product recommendation. The system
integrates a rule-based chatbot interface with a structured
product knowledge base in JSON format. Users interact via
natural language, describing dermatological or hair-related
concerns (e.g., oily skin, acne, dandruff), and receive relevant
product suggestions based on keyword matching and routine
detection. The chatbot is built using Python and deployed
through a Gradio web interface, allowing both text and image
input. Although image analysis is currently implemented as a
placeholder, the framework is designed for future integration
of deep learning models (e.g., CNN5) to classify skin and scalp
conditions. This work lays the foundation for an accessible
and extensible AI assistant in the domain of cosmetic
dermatology. Future iterations will incorporate PyTorch-
based convolutional neural networks for condition
classification and real-time severity scoring. The prototype
demonstrates the feasibility of combining structured
knowledge and conversational Al for enhancing user self-care
decisions in dermatology and trichology.

Keywords—Artificial Intelligence, Skincare Recommender,
Gradio Interface, Dermatological Chatbot, Natural
Language Processing, Deep Learning Integration, Haircare
Assistant.

I. INTRODUCTION

Dermatology is a medical sub specialty that focuses on the
scientific investigation, diagnosis, treatment, and prevention of
disorders affecting the integument system, including skin, hair,
and nails. Dermatological conditions are varied in terms of
causes, severity, and symptoms. Despite the fact that
dermatological disorders have been a longstanding concern for
humans, it was only in the 18th and 19th centuries that skin
disorders were investigated through a broader medical lens. The
progress of dermatology during that period was concurrent with
the advancements made in the field of science. The field of
dermatology experienced a significant surge in growth
subsequent to the scientific revolution of the 19th century and has
continued to undergo further development in the present
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day.Artificial intelligence (Al) pertains to the emulation of
human intelligence in machines that are programmed to simulate
human thought processes and behaviors.Al technologies have
been adopted in medicine to assist repetitive tasks that rely on
human experts, such as screening, diagnosis, treatment, and
analyses in epidemiology. Machine learning (ML) is a subfield of
Al that involves the development of algorithms and statistical
models that enable machines to learn

from data without being explicitly programmed. In essence, it
emulates the cognitive processes of human learning by utilizing
experiential data to inform decision-making. The task can be
executed under the supervision of an expert, in a semi-supervised
manner, or without any supervision (i.e., unsupervised learning).
Recently, the progress in computational hardware technologies
has played a significant role in the emergence of deep learning
(DL) as a subfield of machine learning (ML). DL utilizes deep
neural network architectures to automatically extract features
from input data, thereby foregoing the traditional domain-expert-
dependent feature engineering processes. Numerous studies have
indicated that DL exhibits superior performance in the field of
medicine specifically in dermatology when compared to
traditional ML methods. However, compensating for the absence
of guided feature engineering processes, the superior accuracy of
deep learning is contingent upon the extensive scale of the
underlying training datasets Consequently, it is crucial that deep
learning algorithms possess the ability to comprehend patterns in
disparate data derived from diverse sources and formats. This is
essential not only to guarantee the availability of adequate
training data but also to enable the algorithms to capture the wide
variety of diseases that afflict patients from different
geographical regions and backgrounds.

II. LITERATURE REVIEW

The integration of artificial intelligence in dermatology and
trichology has seen significant advancements over the past
decade. Esteva et al. [1] pioneered the use of deep convolutional
neural networks (CNN5s) to achieve dermatologist-level accuracy
in classifying skin lesions, such as melanoma, using a vast dataset
of dermoscopic images. Their work laid the foundation for Al-
driven diagnostic systems in clinical dermatology. Building upon
this, Han et al. [2] conducted a comprehensive review of deep
learning models in dermatological diagnostics. They emphasized
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the critical role of CNNs in identifying a wide range of skin
conditions and underscored the necessity of large, annotated
datasets to improve model performance. The study concluded
that Al could serve as a powerful augmentative tool for clinicians
when used in conjunction with traditional diagnostic methods.
Further exploring the collaborative potential of human-Al
interaction, Tschandl et al. [3] demonstrated that the integration
of Al predictions with clinician expertise significantly enhanced

Response Relevance >80%

User Testing: Deploy a beta version and collect feedback.
1. Deployment: web/mobile app integration ,build a web or
mobile app to let users upload images ,get analysis,and

receive treatment recommendations.

A.SYSTEM ARCHITECTURE

diagnostic accuracy.

III. METHODOLOGY

1 Problem Identification
Develop a modular Al system that provides personalized

skincare and haircare recommendations through a chatbot, with

future support for image-based condition analysis.

2 Data Collection

Utilize a structured JSON knowledge base for initial product
recommendations; plan to integrate dermatological image
datasets (e.g., DermNet, ISIC) and annotated user queries for
training Al models.

3 Data Preprocessing

Implement keyword extraction and regex for current input
parsing; plan advanced text preprocessing (tokenization,
embeddings) and image normalization/augmentation for CNN
training.

4 Model Development

Current version uses a rule-based engine; future expansion
includes PyTorch-based CNNs for skin classification and
Rasa/Dialogflow-based NLP chatbot for dynamic user
interaction.

5 Evaluation

The rule-based system is tested through functional accuracy;
planned models will be evaluated using metrics like precision,
recall, and intent recognition accuracy.

6 Deployment Framework

Prototype is deployed via Gradio for user interaction; future
deployment will use Flask or FastAPI with integrated ML
models for real-time skin/hair diagnostics.

Metric

Target Value Purpose

Accuracy  >90% Overall correctness.

Precision  >85% Minimize false positives.
Recall >80% Minimize false negatives.
F1-Score >85% Balance precision & recall.
Confusion Matrix: Identify misclassifications (e.g., acne vs.
rosacea).

Dermatologist Validation: Compare Al predictions with expert
diagnoses.

NLP Chatbot Evaluation

Metric Target Value

Intent Accuracy >90%

Entity F1-Score >85%
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1. Data Collection

The initial system uses a structured JSON database of skincare
and haircare concerns; future extensions will include high-
resolution skin images, user queries, and clinical metadata for
model training.

2. Data Preprocessing

Current preprocessing involves keyword matching and basic
string normalization; upcoming plans include image resizing,
normalization, and NLP-based tokenization and embeddings for
advanced inputs.

3. Feature Engineering

Rule-based keyword matching serves as the primary "feature
extraction" currently; future image features (via CNNs) and
clinical features (age, skin type) will enable more personalized,
data-driven recommendations.

4. Model Training

The current prototype is logic-based, but the system is designed to
integrate CNNs for image analysis and NLP models for
understanding user queries using annotated datasets and class-
balancing techniques.

5. Model Validation & Evaluation

Presently validated through functional accuracy and user testing;
future ML models will use validation/test sets and performance
metrics like accuracy, recall, and F1-score for classification tasks.

6. Deployment

The prototype is deployed via Gradio for interactive testing;
future deployment will use Flask or TensorFlow Serving, with
Docker-based scalability for real-time clinical or consumer
applications.
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7. Monitoring & Feedback

Basic feedback is collected through user interaction; the full
system will include performance monitoring, expert reviews, and
model retraining pipelines to ensure continuous improvement.

B. ALGORITHM

1. Convolutional Neural Networks (CNNs): CNNs are
foundational in analyzing dermatological images due to their
proficiency in feature extraction and pattern recognition.
Applications: Classification of skin conditions such as acne,
pigmentation disorders, and wrinkles.

Advancements: Recent models incorporate  attention
mechanisms to enhance feature extraction, leading to improved
classification accuracy.

2. Transfer Learning with Pretrained Models: Utilizing
pretrained models like MobileNet, InceptionV3, and
DenseNetl121 allows for efficient training on dermatological
datasets, especially when data is limited.

Benefits: Accelerates model development and improves
performance by leveraging knowledge from large-scale datasets.
3.  Support Vector Machines (SVMs) and Ensemble
Methods: Traditional machine learning algorithms, including
SVMs, Random Forests, and Decision Trees, are employed for
classification tasks, often in combination with deep learning
features.

Applications: Effective in scenarios with structured data and
when interpretability is essential.

3. Generative Adversarial Networks (GANs): GANs are
utilized to generate synthetic skin images, aiding in data
augmentation and enhancing model robustness. Applications:
Simulation of aging effects, prediction of treatment outcomes,
and creation of diverse training datasets. 5. Hybrid and
Attention-Based Models: Combining CNNs with attention
mechanisms, such as multi-scale channel attention modules,
allows models to focus on relevant features across different
scales, improving classification performance.

IV. RESULTS AND ANALYSIS
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V. CONCLUSION

The integration of Artificial Intelligence (AI) into cosmetic
dermatology signifies a transformative shift in the field. By
leveraging advanced machine learning algorithms and deep
learning models, Al enhances diagnostic accuracy, streamlines
treatment planning, and personalizes patient care. The system
architecture encompassing data collection, preprocessing, model
training, validation, deployment, and continuous monitoring
ensures a robust and adaptive framework. This not only augments
the capabilities of dermatologists but also empowers patients
through improved outcomes and experiences. Al is transforming
cosmetic dermatology. It offers opportunities for innovation. This
also improves patient care. Ethical challenges must be addressed.
We need responsible AI implementation.

VI. FUTURE SCOPE

1. Personalized Skincare Solutions: Al can analyze individual
skin types, genetic factors, and lifestyle habits to recommend
tailored skincare regimens. This personalization enhances
treatment efficacy and patient satisfaction.

2. Advanced Imaging and Diagnostics: The development of
hyperspectral dermatoscopes and integration with Al can lead to
more precise skin assessments, enabling early detection of
conditions and monitoring treatment progress.

3. Teledermatology Expansion: Al-powered platforms can
facilitate remote consultations, making dermatological care
more accessible, especially in underserved regions. This
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includes real-time analysis of skin images and virtual treatment [AI ethics guidelines]
recommendations.

4. Integration with Augmented Reality (AR):Combining Al

with AR can provide patients with visualizations of potential

treatment outcomes, aiding in decision-making and setting

realistic expectations.

5. Continuous Learning Systems: Implementing feedback
loops where Al systems learn from new data and outcomes can
lead to continuous improvement in diagnostic and treatment
capabilities.

6. Ethical and Regulatory Frameworks: As Al becomes
more prevalent, establishing ethical guidelines and regulatory
standards will be crucial to ensure patient safety, data privacy,
and equitable access to Al-driven dermatological care.
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