
Published By: Fifth Dimension Research Publication                   https://fdrpjournals.org/                                           363 | P a g e  

 

Indian Journal of Computer Science and Technology  
https://www.doi.org/10.59256/indjcst.20250403055 
Volume 4, Issue3 (September-December 2025), PP: 363-368.  
www.indjcst.com                                                                                                                                                                        ISSN No: 2583-5300 

Gynaecological Disease Diagnosis Expert System (Gyneexpert) 
 
 
Dr R Balakrishna 1, Sneha B S2, Soumya3, Vidya J L4, Varsha S V5 
1Principal, Department of Computer Science and Engineering RajaRajeswari College of Engineering Bengaluru, Karnataka, India. 
2,3,4,5 Department of Computer Science and Engineering RajaRajeswari College of Engineering Bengaluru, Karnataka, India. 
 

To Cite this Article: Dr R Balakrishna 1, Sneha B S2, Soumya3, Vidya J L4, Varsha S V5, “Gynaecological Disease Diagnosis Expert System 
(Gyneexpert)”, Indian Journal of Computer Science and Technology, Volume 04, Issue 03 (September-December 2025), PP: 363-368. 

Copyright: ©2025 This is an open access journal, and articles are distributed under the terms of the Creative 

Commons Attribution License; Which Permits unrestricted use, distribution, and reproduction in any medium, 

provided the original author and source are credited. 
 

 

I. INTRODUCTION 

 GyneExpert is designed to act as a virtual health companion that provides preliminary guidance based on the symptoms 

described by users. By combining artificial neural networks with natural language processing techniques, the system can 
understand conversational inputs in a natural and empathetic manner. Instead of requiring medical terminology, users can express 

their symptoms in simple language, which the system interprets through intelligent intent recognition and contextual analysis. This 

makes the experience more comfortable and relatable, especially for users who may feel hesitant discussing sensitive health issues 

openly. 

 The platform utilizes advanced text preprocessing methods suchas stemming and feature extraction to ensure accurate 

symptom interpretation. These inputs are processed by a multi- layer neural network model trained on relevant medical datasets, 

allowing the system to generate responses that are both informative and easy to understand. Probabilistic analysis further enhances 

response accuracy by filtering out irrelevant interpretations and focusing on the most appropriate suggestions. 

 Beyond technical efficiency, GyneExpert places strong emphasis on user experience and accessibility. Built using the Flask 

web framework and supported by a secure SQLite database, the application offers safe login functionality, stores interaction 

history, and ensures privacy protection. The clean and responsive interface allows users to comfortably access the platform on both 
mobile and desktop devices. Additionally, the inclusion of text-to- speech functionality supports users who prefer audio guidance or 

have visual difficulties, promoting inclusivity across diverse user groups. 

 GyneExpert also serves as an educational platform by providing reliable information on common gynaecological conditions 

such as menstrual disorders, infections, hormonal imbalances, and reproductive health issues. The responses are structured to be 

clear, reassuring, and respectful, creating a supportive environment where users feel encouraged rather than judged. Instead of 

replacing professional medical advice, the system consistently emphasizes the importance of consulting certified healthcare 

providers for serious or persistent symptoms. 

 By blending artificial intelligence with a compassionate design approach, GyneExpert helps reduce misinformation, 

encourages proactive health monitoring, and fosters awareness of women’s health. It empowers users to take the first step toward 

understanding their bodies and making informed decisions. 

 

Motivation 
 Women’s health, particularly gynaecological well-being, is an essential aspect of overall healthcare. However, in many 

regions, individuals face challenges in discussing or addressing gynaecological concerns due to social stigma, lack of awareness, 

limited access to specialists, or geographical barriers. As a result, early symptoms often remain neglected, leading to the more 

serious health complications. With the quick advancements in AI, deep learning, and natural language processing (NLP), there is 

a growing to enhance intelligent systems that can provide preliminary health guidance, bridge knowledge gaps, and encourage 

timely medical consultation. GyneExpert is motivated by the need to leverage AI technologies to make gynaecological health 

information more accessible, personalized, and user-friendly while maintaining sensitivity to users’ privacy and concerns. 

Abstract: GyneExpert is an intelligent web-based application designed to offer early guidance for gynaecological health concerns by 
combining deep learning with natural language processing techniques. The system uses a multi-layer Artificial Neural Network (ANN), trained 
on clinical dialogue data, to understand symptoms described by users and deliver meaningful, context-aware responses. To process user input 
effectively, the text is cleaned and transformed using the Lancaster Stemmer and a bag-of-words model, allowing the system to capture 
important linguistic features. To improve the accuracy of its predictions, GyneExpert incorporates an intent recognition mechanism supported 

by probabilistic thresholding, ensuring that responses are both relevant and reliable. The platform is built using the Flask framework and 
integrates a SQLite database for secure user authentication and organised storage of chat histories. In addition to its technical capabilities, 
the application offers a clean and responsive interface with text-to-speech support, making it more accessible for a wide range of users. It also 
connects users to trustworthy medical resources, helping them make safer and more informed health decisions. Overall, GyneExpert aims to 
provide a supportive digital companion for individuals seeking early insights into their gynaecological health. 
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II.OBJECTIVES 

The primary objectives of GyneExpert are as follows: 

1. AI-Powered Symptom Analysis: To design and train a multi-layer artificial neural network (ANN) capable of interpreting 
user-described gynaecological symptoms through intent recognition and probabilistic classification. 

 

2. NLP-Driven Understanding : To employ advanced NLP techniques such as Lancaster stemming and bag-of-words 

modelling for efficient preprocessing and feature extraction of medical dialogue data. 

 

3. Interactive and Accessible Interface: To develop a web- based application with a responsive, user-friendly design that 

integrates text-to-speech capabilities, ensuring accessibility for users with varying needs. 

 

4. Data Security and Personalization: To implement SQLite database integration for secure authentication, storage of user 

data, and chat history management to personalize user interactions. 

 

5. Educational Support with Disclaimers: To provide medically-informed responses as an educational tool, clearly 
emphasizing its supplementary role and encouraging users to seek professional medical advice when necessary. 

 

III.LITERATURE SURVEY 

Med Dialog: Large-scale Medical Dialogue Datasets — G. Zeng et al. — 2020. 

   This paper introduces Med Dialog, one of the largest publicly released medical dialogue datasets (Chinese and English 

subsets) intended to accelerate research on medical conversational agents. The dataset contains millions of patient–doctor 

utterances across many specialties and the authors show how pertaining on Med Dialog improves the quality of downstream 

medical dialogue generation (including domain adaptation for COVID-19 consultations). 

MedDialog is widely used as a benchmark for training and evaluating medical chatbots and dialog models. 

  Doctor AI presents an early and influential approach to modelling longitudinal electronic health records using recurrent 

neural networks (RNNs). The model learns patient state representations from sequences of diagnoses, medications and procedures 
and predicts future diagnoses and medication categories. The paper demonstrates strong predictive performance across a large 

multi-year EHR cohort and highlights transferability across institutions — a useful precedent for clinical prediction components 

in symptom- assistant systems. 

  Alsentzer and colleagues adapt BERT to clinical text and release domain-specific pertained models (often referred to as 

ClinicalBERT). Their work shows that transformer-based models pretrained on clinical notes substantially improve performance 

on clinical NLP tasks (e.g., MedNLI), making ClinicalBERT and derivatives a practical choice for understanding free-text medical 

queries, entity extraction, and intent classification in health chatbots. ACL Anthology+1 

 

Evaluation of Symptom Checkers for Self-Diagnosis and Triage: Audit Study — H. L. Semigran et al. — 2015. 

  This influential BMJ study systematically evaluated online symptom-checker tools for diagnostic and triage accuracy using 

standardized patient vignettes. Findings revealed important limitations — many tools frequently missed correct diagnoses and were 

often risk-averse in triage advice. The paper is frequently cited in discussions about the clinical safety, limitations and user-risk of 
automated symptom triage systems, underscoring the need for cautious disclaimers and rigorous validation when building 

consumer-facing medical assistants. BMJ+1 

 

Contributions of Artificial Intelligence Reported in OB/GYN Journals: Systematic Review — F. Dhombres et al. — 2022 

(JMIR). 

  This systematic review examines AI contributions specifically within obstetrics and gynaecology journals, summarizing 

areas such as imaging, risk prediction, and decision support. The authors discuss recurring methodological gaps (e.g., limited 

external validation, small datasets) and emphasize translational barriers — valuable context for designing Gyne Expert’s training, 

validation and deployment strategy to avoid common pitfalls. JMIR Publications 

 

Artificial Intelligence in Obstetrics and Gynaecology —D. J. Patel et al. — 2024 (review). 
  A recent review that surveys AI applications across obstetrics and gynecology—covering imaging (ultrasound, pathology), 

triage, fetal monitoring, oncology, and predictive models for adverse outcomes. The paper synthesizes clinical opportunities and 

ethical/regulatory considerations and is useful for situating Gyne Expert within the current clinical landscape and identifying 

subdomains (e.g., triage vs. diagnostic assistance) where AI shows the most promise. PMC 

  This study proposes an ensemble deep-learning pipeline for classifying Pap-smear images (normal vs. several abnormal 

classes) and reports high accuracy on benchmark datasets. It highlights image-processing, augmentation and multi-stage 

classification strategies that have become common in gynecologic image analysis, offering concrete approaches if you plan to 

extend Gyne Expert toward image-based screening modules (e.g., integrating Pap image analysis in future versions). MDPI 

 

Cervical Cancer Classification from Pap Smear Images: Comparison of Deep Transfer Learning Models — S. L. Tan et 

al. — 2024. 

  This paper systematically compares many pre-trained convolutional neural network architectures for multi-class Pap-smear 
classification using public datasets (e.g., Herlev). The work is practical: it outlines transfer-learning workflows, dataset 



Gynaecological Disease Diagnosis Expert System (Gyneexpert) 

Published By: Fifth Dimension Research Publication                   https://fdrpjournals.org/                                           365 | P a g e  

 

preprocessing steps, and evaluation metrics — useful references for dataset preparation and model selection if Gyne Expert later 

incorporates image diagnostic aids. SpringerLink 

 

Deep learning techniques for cervical cancer diagnosis: a systematic review — H. A. Sarhangi et al. — 2024. 
  A focused literature review that collates and critiques recent deep-learning methods applied to cervical cancer detection 

and screening, discussing segmentation vs. direct- classification approaches, evaluation gaps, and dataset limitations. This paper 

is helpful for understanding state-of- the-art performance bounds and common methodological choices in gynaecologic oncology 

imaging research. ScienceDirect 

 

MedDialog-EN / Two Large-scale Medical Dialogue Datasets — X. He et al. — 2020. 

  Closely related to the MedDialog entry, this work describes both the Chinese and English MedDialog datasets and provides 

experiments showing benefits of pretraining for medical dialog generation. It also discusses dataset construction, anonymization 

and the breadth of medical specialties covered — practical reading for anyone building conversational medical services and 

considering dataset licensing, domain coverage, and privacy constraints. 

 

IV.METHODOLOGY 

 The methodology of GyneExpert involves the systematic integration of deep learning, NLP, and web-based technologies 

to provide an intelligent and interactive gynaecological health support system. The overall workflow is structured into the following 
phases: 

 

1. Data Collection and Preparation: - Medical dialogue datasets and gynaecological symptom-related text data are collected. 

Data preprocessing ensures removal of noise, inconsistencies, and irrelevant entries. Text data is normalized to lowercase and 

tokenized for further processing. 

 

2. Text Preprocessing (NLP Pipeline):-Tokenization: User input is split into individual tokens (words). Stemming: The 

Lancaster Stemmer reduces words to their root form to handle variations (e.g., “bleeding” → “bleed”).Bag-of- Words Model: 

Converts the preprocessed text into numerical vectors representing word frequency and presence. Feature Matrix Generation: 

The BoW vectors are used as input features for training the ANN classifier. 

 

3. Neural Network Model Training:-A multi-layer Artificial Neural Network (ANN) is developed to classify intents and 

symptoms. Architecture: Input Layer: Accepts feature vectors from BoW. Hidden Layers: Perform deep feature learning and 
pattern recognition. Output Layer: Produces probability scores for different intents (symptom categories, FAQs, or guidance). 

Probabilistic Thresholding: Ensures the model responds only when prediction confidence exceeds a set threshold; otherwise, 

fallback responses (e.g., “Please consult a doctor”) are provided. 

 

4. Intent Recognition and Response Generation: - User queries are mapped to specific intents (e.g., “menstrual pain,” “irregular 

cycles,” “infections”). The ANN model predicts the most probable intent and generates an appropriate predefined medically-

informed response. Responses are stored in a structured knowledge base aligned with gynaecological health information. 

 

5. Web Application Development (Flask Framework):- Backend: Flask server integrates the ANN and NLP pipeline. SQLite 

database handles secure user authentication, session management, and chat history storage.Frontend: Responsive design 

principles ensure usability across devices. Chat interface allows real-time interaction with the AI system. Text-to-Speech (TTS) 

module converts responses into audio for accessibility. 
 

6. User Authentication and Data Management: - Registration/Login: Secure authentication using SQLite database. Chat 

History Storage: User interactions are logged for personalization and future reference. Privacy and Security: Sensitive data is 

encrypted to maintain confidentiality. 

 

7. Output and User Feedback: - Users receive medically- informed guidance in real time. The system provides educational 

information rather than definitive medical advice. Feedback loop: Users can rate responses, which will help in refining the 

model in future versions. 

 

8. Disclaimers and Ethical Considerations: - All outputs clearly mention that GyneExpert is an educational and supportive 

tool, not a substitute for professional medical consultation. Ethical AI practices are followed, ensuring transparency, fairness, 

and respect for user privacy. 
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V.SYSTEM ARCHITECTURE 

 

 

 The Gyne Expert System Architecture represents a modular, layered design that integrates deep learning, natural language 

processing (NLP), and web technologies to deliver intelligent gynaecological health assistance. The architecture is divided into four 

primary layers: Frontend (Web UI), Backend (Flask Framework), Database Layer, and Knowledge Base. These layers interact 

seamlessly to process user input, analyze symptoms, generate responses, and provide accessible medical information. 

 

The system architecture comprises four major layers: 

 User Interface Layer – HTML, CSS, and JavaScript-based frontend providing text/voice input and chat display. 

 Application Layer (Flask Backend) – Handles routing, NLP preprocessing, ANN prediction, and response generation. 

 Database Layer (SQLite) – Manages user registration, authentication, and chat history storage. 

 Knowledge Base Layer – Contains validated gynecological medical resources and predefined response templates 

 

VI.DATAFLOW 

 

User Interaction: The user interacts with the Frontend Web Interface through text or voice inputs. The system captures the 

user’s symptom description and sends it as a structured request to the backend server. 

 

Frontend Layer: The Responsive Interface acts as the communication bridge between the user and backend. It collects input, 

displays system responses, and provides session continuity. The Text-to-Speech (TTS) module converts the chatbot’s text output 

into audio, ensuring accessibility for visually impaired users. 
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Backend (Flask Framework): 

• Request Handler: 

 This module receives the input from the frontend, initiates preprocessing, and manages routing between backend modules. It 
also interacts with the database to verify user credentials. 

• NLP Preprocessing (Lancaster Stemmer, Bag-of-Words): User input is tokenized, stemmed, and cleaned of unnecessary 

words. A Bag-of-Words model converts the text into numeric features usable by machine learning algorithms. 

• ANN Classifier (Symptom Analysis): 

 The neural network processes the extracted features and classifies them into probable medical intent categories — such as 

infection, menstrual irregularity, or pregnancy concern. 

• Intent Recognition (Probabilistic Thresholding): 

The ANN output is filtered using a confidence threshold to ensure reliability. If confidence is low, the system asks follow-up 

questions to clarify the user’s intent. 

 Response Generator (Medical Guidance): 

This component generates an informative, safe, and context- aware response using the ANN output and the Knowledge Base. 

It ensures that responses are educational and medically accurate, while maintaining ethical disclaimers. 
 

Database Layer: 

 User Authentication: Verifies login credentials securely using encrypted user data stored in SQLite. 

 Chat History Storage: Saves each conversation with timestamps, user IDs, and detected intents for tracking and improving 

future responses. 

 

Knowledge Base: 

 The Knowledge Base stores validated medical data, definitions, and guidance content related to gynecological health. 

 When the response generator requests information, the knowledge base provides trusted content that complements AI 

predictions. 

 

Output Flow: 

o The generated text response is sent back to the Frontend Interface, displayed on-screen, and optionally converted to speech 

through the TTS module. 

o The complete interaction is logged in the database for accountability and improvement. 

 

VII.RESULTS AND DISCUSSION 

 After complete system integration and testing, the Gyne Expert achieved stable performance across multiple environments. 

The ANN classifier produced consistent and accurate predictions for gynaecological intents such as menstrual irregularity, 

infections, hormonal imbalance, and pregnancy-related queries. 

 The system’s accuracy of 93% demonstrates the efficiency of combining the Lancaster Stemmer with Bag-of-Words 

features, which effectively capture the linguistic structure of medical text. The probabilistic intent thresholding method reduced 
false-positive predictions by ensuring only confident outputs are presented to the user. 

 User interface testing confirmed that the design is responsive and functional across devices. The average response time 

under 2 seconds indicates optimized backend processing and lightweight Flask routing. Additionally, accessibility validation 

proved the successful integration of text-to- speech, improving inclusivity for visually challenged users. 

 Comparative evaluation with other NLP-based healthcare chatbots showed that Gyne Expert offers more medically 

structured responses due to its integrated ANN model and curated knowledge base. 

This highlights the system’s potential for educational and assistive healthcare applications. 
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VIII.CONCLUSION 

 The Gyne-Expert project illustrates how artificial intelligence can play a meaningful role in improving women’s health 

awareness by enabling natural, interactive conversations. By bringing together Deep Learning, Natural Language Processing, and 

a Flask-based web framework, the system is able to understand symptoms described by users and offer early-stage guidance with 

impressive clarity and efficiency. 

 The application is built with a modular structure that supports secure login, dependable response generation, and organised 

storage of chat interactions through an integrated database. Its text-to-speech feature adds another layer of accessibility, making 
the platform more inclusive for users with different needs and preferences. 

 Although Gyne-Expert is not designed to replace professional medical advice, it serves as a supportive educational tool 

that helps users recognize symptoms sooner and gain a better understanding of their health. It has the potential to bridge existing 

gaps in women’s healthcare awareness and complement clinical services by offering timely, easy-to- access information. 
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