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ABSTRACT

The rapid advancement of Artificial Intelligence (Al) in healthcare has enabled the
development of intelligent systems capable of assisting in early diagnosis and decision-
making. This paper presents an Intelligent Medical Chatbot System using Natural
Language Processing (NLP) and VGG16 for Symptom Analysis and Skin Disease
Prediction. The proposed system integrates a conversational chatbot framework with deep
learning-based image classification to provide preliminary medical guidance.

The chatbot module leverages Natural Language Processing techniques to understand user-
input symptoms in natural language and map them to potential medical conditions using
machine learning-based classification. For dermatological analysis, the system employs the
VGG16 convolutional neural network model for skin disease prediction from uploaded
images. The VGG16 model is fine-tuned using transfer learning on a labeled skin disease
dataset to improve accuracy and reduce training time.

The hybrid architecture enables both text-based symptom analysis and image-based skin
disease detection within a unified platform. Experimental results demonstrate improved
classification accuracy, reliable symptom interpretation, and efficient response generation.
The system aims to assist users with preliminary diagnosis, reduce hospital workload, and
promote accessible healthcare services, especially in remote areas.

This research highlights the potential of combining NLP-driven conversational agents with
deep learning-based computer vision models to build scalable, intelligent, and user-friendly
digital healthcare solutions.

1. INTRODUCTION:

The integration of Artificial Intelligence (Al) in healthcare has significantly transformed
medical diagnosis and patient care services. With the increasing demand for accessible and
cost-effective healthcare solutions, intelligent systems capable of providing preliminary
diagnosis and medical guidance have gained substantial attention. Among these technologies,
medical chatbots and deep learning-based diagnostic models play a crucial role in delivering
automated healthcare assistance.
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2. Conversational agents powered by Natural Language Processing (NLP) enable patients to
describe their symptoms in natural language and receive instant responses. These systems
reduce the burden on healthcare professionals by providing initial screening and guidance.
Recent advancements in machine learning and NLP have improved the ability of chatbots to
understand user intent, extract relevant medical information, and predict possible health
conditions with enhanced accuracy.

3. In parallel, computer vision techniques have shown remarkable performance in medical
image analysis, particularly in dermatology. Skin diseases are among the most common
health conditions worldwide, and early detection is essential for effective treatment. Deep
Convolutional Neural Networks (CNNs) have demonstrated superior performance in image
classification tasks. One such widely adopted architecture is VGG16, a deep CNN model
known for its simplicity and high classification accuracy. By leveraging transfer learning,
VGG16 can be fine-tuned for skin disease prediction using relatively smaller medical
datasets, thereby reducing computational cost and training time.

4. Despite the availability of separate text-based symptom checkers and image-based
diagnostic tools, there is limited integration of both modalities into a unified intelligent
healthcare system. To address this gap, this research proposes an Intelligent Medical Chatbot
System that combines NLP-driven symptom analysis with VGG16-based skin disease
prediction. The system allows users to interact through text input for general symptom
assessment and upload skin images for dermatological evaluation within a single platform.

5. The proposed framework aims to provide accurate preliminary diagnosis, enhance
accessibility to healthcare services in remote and underserved regions, and support healthcare
professionals by offering decision-assistance tools. By integrating conversational Al with
deep learning-based computer vision, this study contributes toward the development of
scalable, user-friendly, and efficient digital healthcare solutions.

6. The remainder of this paper is organized as follows: Section Il presents the literature
review, Section 11l describes the proposed methodology and system architecture, Section IV
discusses experimental results and performance evaluation, and Section V concludes the
study with future research directions.

1. EXISTING SYSTEM:

Current healthcare support systems primarily focus on either text-based symptom checking or
image-based disease detection, with limited integration between the two. Most existing
medical chatbots rely on rule-based approaches or basic machine learning models to analyze
user-input symptoms. These systems typically use predefined decision trees, keyword
matching, or simple classification algorithms to provide possible disease predictions. While
such systems are easy to implement, they often lack contextual understanding and may fail to
interpret complex or ambiguous user inputs accurately.

In recent years, Natural Language Processing (NLP)-based chatbots have improved
conversational capabilities by incorporating intent recognition and entity extraction
techniques. However, many of these systems are restricted to symptom inquiry and do not
support multimodal inputs such as medical images. As a result, their diagnostic capability
remains limited to textual symptom analysis.

On the other hand, image-based skin disease prediction systems have been developed using
deep learning models such as Convolutional Neural Networks (CNNSs). Architectures like
VGG16, ResNet, and Inception have demonstrated high accuracy in dermatological image
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classification tasks. These systems analyze dermoscopic or clinical skin images to classify
diseases such as eczema, psoriasis, and melanoma. Although they achieve promising results
in controlled environments, they usually function as standalone diagnostic tools and lack
interactive communication with users.

Furthermore, most existing platforms do not provide a unified solution that combines
conversational symptom analysis with real-time image-based diagnosis. Many require clinical
supervision, specialized datasets, or advanced computational resources, making them less
accessible for remote or resource-constrained settings. Additionally, some rule-based
chatbots struggle with scalability and adaptability when new diseases or symptoms are
introduced.

Therefore, the limitations of current systems include:
o Lack of integration between text-based and image-based diagnosis
o Limited contextual understanding in rule-based chatbots
« Standalone image classification models without user interaction

« Reduced accessibility in rural or remote regions
« Inability to provide comprehensive preliminary healthcare assistance

Limitations of Existing System

e Only text-based or only image-based — not both together

Rule-based chatbots give inaccurate results

Cannot understand complex or long symptom descriptions

No proper follow-up questions to user

Image models like VGG16 work separately without chatbot support

Needs large dataset for good accuracy

111.PROPOSED SYSTEM:
e Integrated system combining chatbot + skin image prediction
e Uses Natural Language Processing (NLP) to understand user symptoms

e Uses deep learning model VGG16 for skin disease prediction
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Supports both text input and image upload
Provides preliminary diagnosis instantly

Uses transfer learning to improve accuracy
Can ask follow-up questions for better analysis
User-friendly interface

Helps people in rural and remote areas

Reduces hospital workload

e Secure handling of user medical data

System Features

1) Real-time query understanding and response generation

2)  Personalized product recommendations using user behavior analysis
3) Live order tracking and inventory management

4)  Secure handling of user data and transactions

5)  Web and mobile application integration

6) Voice-based interaction using speech recognition and text-to-speech

The chatbot processes user input using NLP techniques to identify intent and context. Machine learning models
analyze historical interaction data to improve accuracy and provide personalized responses.

IV.SYSTEM FLOWCHART DESCRIPTION

1.
2.

w

No ok

User Input: User gives symptoms through voice or uploads a skin image.

Voice to Text: Voice input is converted into text.

NLP Processing: Important keywords are extracted and symptoms are classified
using NLP.

Image Processing: Uploaded skin image is preprocessed and features are extracted.
Classification: Image is classified using VGG16 model.

Prediction: System predicts the possible skin disease.

Output: Final result with disease details and medical recommendation is displayed to
the user.
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V. SYSTEM ARCHITECTURE AND WORKING MODEL
1.NLP-Based Chatbot Module

e Accepts voice or text input

« Converts voice to text

o Performs keyword extraction

o Classifies symptoms using NLP techniques

o Retrieves disease information from the database

2.Skin Disease Prediction Module

e Accepts uploaded skin image

o Performs image preprocessing (resize, normalization)
o Extracts features using CNN layers

o Classifies disease using VGG16

o Generates prediction result
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3.Database Module

o Stores disease details
e Stores symptom-—disease mapping
e Provides treatment and recommendation information

Working Model

User provides symptoms (voice/text) or uploads skin image.

Voice input is converted to text.

NLP processes the text and predicts possible diseases.

If image is uploaded, preprocessing and feature extraction are performed.
VGG16 model classifies the skin disease.

The system retrieves related information from the database.

Final output with prediction and medical recommendation is displayed.
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VI. SYSTEM DESIGN AND DATA FLOW MODEL

The overall working mechanism of the proposed Smart Customer Service Chatbot is illustrated in Fig. 2. The
architecture demonstrates how user queries are processed using Natural Language Processing (NLP), knowledge
bases, and data storage systems to generate intelligent responses.

The interaction begins when a user submits a query through the chatbot interface integrated into a web or mobile
application. The user input is transmitted to the Natural Language Processing (NLP) module, which acts as
the core processing unit of the system. This module performs tasks such as tokenization, intent detection, entity
extraction, and semantic understanding to interpret the user’s request accurately.

Once the intent is identified, the NLP module communicates with the Knowledge Base, which serves as the
primary source of content. The knowledge base contains structured information such as product details, order
status, return policies, FAQs, and predefined conversational flows. Relevant information is retrieved based on
semantic similarity and contextual matching.

Simultaneously, the system interacts with the Data Storage module, which maintains interaction history, user
preferences, and analytical data. This stored information enables personalized responses, learning from previous
interactions, and continuous improvement of chatbot performance.

After processing the retrieved information, the system generates a context-aware and meaningful response. The
response is then delivered back to the user through the chatbot interface in real time. This bidirectional flow
ensures efficient communication, improved accuracy, and enhanced user experience.
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VII FUTURE ENHANCEMENT:
e Integration of advanced NLP models like BERT for better symptom understanding

e Upgrade image classification using advanced CNN models like EfficientNet for higher
accuracy

e Support for multi-language voice and text input

Real-time doctor consultation integration (video/online appointment)

Integration with wearable health devices for live health monitoring

Mobile application development for Android and i0S

Cloud-based deployment for better scalability

Continuous dataset updating to include new diseases

VIII CONCLUSION:

The proposed Intelligent Medical Chatbot System integrates Natural Language Processing
and deep learning techniques to provide efficient symptom analysis and skin disease
prediction. By combining conversational Al with the VGG16 model, the system enables both
text-based symptom understanding and image-based disease classification within a unified
platform.

The developed model offers quick preliminary diagnosis, improves healthcare accessibility in
remote areas, and reduces the workload of medical professionals. Overall, the system
demonstrates the effectiveness of integrating NLP and computer vision for building
intelligent, user-friendly digital healthcare solutions.

IX ACKNOWLEDGMENT:

We would like to express our sincere gratitude to our project guide for their valuable
guidance, continuous support, and encouragement throughout the development of this
research work. Their insights and suggestions greatly contributed to the successful
completion of this project.

We also thank our department faculty members for providing the necessary resources and
technical assistance required for implementing the Intelligent Medical Chatbot System.

648
© 2026, IRJEAT \Volume: 09 Issue: 02 |Feb-2026


https://www.irjweb.com/viewarchives.php?year=2025

1\

IRJET

International Research Journal of Education and Technology

Peer Reviewed Journal, ISSN 2581-7795

Finally, we extend our heartfelt thanks to our institution and all those who directly or
indirectly supported us in completing this research successfully.

X REFERANCE:
[1] K. He, X. Zhang, S. Ren, and J. Sun, “Deep Residual Learning for Image Recognition,” in

Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition (CVPR),
2016.

[2] K. Simonyan and A. Zisserman, “Very Deep Convolutional Networks for Large-Scale
Image Recognition,” 2014.

[3] T. Young, D. Hazarika, S. Poria, and E. Cambria, “Recent Trends in Deep Learning
Based Natural Language Processing,” IEEE Computational Intelligence Magazine, 2018.

[4] J. Devlin, M. Chang, K. Lee, and K. Toutanova, “BERT: Pre-training of Deep
Bidirectional Transformers for Language Understanding,” 2019.

[5] A. Esteva et al., “Dermatologist-level classification of skin cancer with deep neural
networks,” Nature, 2017.

[6] S. Hochreiter and J. Schmidhuber, “Long Short-Term Memory,” Neural Computation,
1997.

[7] World Health Organization (WHO), “Global Health Observatory Data Repository,” 2022.

649
© 2026, IRJEAT Volume: 09 Issue: 02 |Feb-2026


https://www.irjweb.com/viewarchives.php?year=2025

