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Abstract: The increasing adoption of digital healthcare technologies has created a growing demand for intelligent systems capable of
simplifying the analysis and interpretation of medical reports. Traditional diagnostic reports often contain complex medical terminology and
numerical parameters that are difficult for patients to understand without professional assistance, resulting in delayed decision-making and
reduced healthcare accessibility. To address these challenges, this paper presents MEDGPT, an Al-powered Medical Report Analysis and
Health Intelligence System that automates the extraction, analysis, and visualization of healthcare data. The developed framework integrates
Optical Character Recognition (OCR) techniques with a rule-based health analysis engine to process medical reports in PDF and image
formats and identify critical health parameters in real time. The system employs automated parameter extraction, health score generation,
abnormality detection, and risk assessment mechanisms to provide meaningful insights from diagnostic reports. Furthermore, an intelligent
dashboard is incorporated to visualize medical data through interactive charts, trend analysis, and health monitoring features, enabling users
to track their health conditions over time. An Al-assisted summarization module and chatbot interface are integrated to enhance user
understanding by converting complex medical information into simplified explanations and personalized recommendations. Experimental
evaluation demonstrates that MEDGPT improves report interpretation efficiency, enhances healthcare accessibility, and reduces dependency
on manual analysis for basic medical insights. The resulting system provides a scalable, secure, and user-friendly healthcare solution suitable
for real-world deployment in modern digital healthcare environments.

Key Word: Artificial Intelligence, Machine Learning, OCR, Medical Report Analytics, Virtual Consultation, Cloud Computing, Health
Informatics.

I. INTRODUCTION

The rapid digital transformation of the healthcare industry has generated an increasing demand for intelligent systems
capable of simplifying the management, analysis, and interpretation of medical data. Medical reports generated from diagnostic
laboratories often contain complex terminology, humerical measurements, and clinical indicators that are difficult for patients to
understand without professional medical assistance. As a result, individuals frequently depend on healthcare professionals even
for basic interpretation of their diagnostic reports, which can delay decision-making and reduce accessibility to healthcare
information. With the growing volume of healthcare data being generated daily, traditional manual approaches to report analysis
are becoming increasingly inefficient and inadequate for modern healthcare requirements.

Recent advancements in artificial intelligence, healthcare analytics, and Optical Character Recognition (OCR)
technologies have created opportunities to automate the extraction and interpretation of medical information. Intelligent healthcare
systems can now process medical reports, identify important health parameters, and generate meaningful insights with minimal
human intervention. However, the development of such systems presents several challenges, including variations in report formats,
inaccuracies in scanned documents, extraction of medical parameters from unstructured text, and the need to provide simplified
explanations that can be understood by non-medical users. Existing healthcare platforms often focus on data storage and report
management but fail to provide comprehensive analysis and personalized health insights.

Toaddress these challenges, MEDGPT introduces an Al-powered Medical Report Analysis and Health Intelligence System
that combines OCR-based report processing, automated medical parameter extraction, and intelligent health analysis within a
unified platform. The system utilizes OCR technologies to extract information from uploaded medical reports in image and PDF
formats and applies a rule-based health analysis engine to evaluate diagnostic parameters against standard medical reference
ranges. Based on the extracted data, the system generates health scores, identifies abnormalities, detects potential health risks, and
provides personalized recommendations to users

Overall, MEDGPT represents a significant step towards intelligent and technology-driven healthcare solutions. By
combining OCR technologies, automated medical analysis, Al-assisted insights, and modern web technologies, the system aims

Published By: Fifth Dimension Research Publication https://fdrpjournals.org/ 637|Page


http://www.doi.org/10.59256/indjcst.20240302026
http://www.doi.org/10.59256/indjcst.20240302026
http://www.doi.org/10.59256/indjcst.20240302026
http://www.indjcst.com/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.59256/indjcst.20260502074&domain=pdf

To Design an Al-Based Medical Report Analytics and Virtual Care System (MEDGPT) using Machine Learning and Web
Technologies

to improve healthcare accessibility, simplify medical report interpretation, and contribute to the digital transformation of healthcare
services.

Il. PROBLEM STATEMENT
To design and implement an Al-Powered Medical Report Analysis and Health Intelligence System using OCR, MERN
Stack, and Al-Assisted Healthcare Technologies.

I1l. OBJECTIVE

» To develop an intelligent healthcare platform that enables users to upload and analyze medical reports efficiently through a web-
based interface.

» To implement OCR-based data extraction techniques for automatically retrieving medical parameters from PDF and image-
based diagnostic reports.

» To develop a rule-based health analysis engine capable of identifying abnormal medical values, detecting potential health risks,
and generating personalized recommendations.

» To design and implement an interactive dashboard that visualizes healthcare data through charts, trend analysis, and health
monitoring features.

» To integrate Al-assisted summarization and chatbot functionality for simplifying medical information and enhancing user
understanding of diagnostic reports.

« To provide a secure and scalable healthcare management system using modern web technologies, ensuring efficient storage,
processing, and retrieval of medical data.

» To improve healthcare accessibility by transforming complex medical reports into meaningful insights that support informed
health-related decision-making.

IV. LITERATURE REVIEW

The rapid advancement of Optical Character Recognition (OCR) technologies has significantly improved the automated
extraction of textual information from unstructured documents. Research conducted by Smith et al. on the Tesseract OCR engine
demonstrated that modern OCR systems can accurately recognize printed and scanned text across a variety of document formats
with high precision. In the context of MEDGPT, OCR technologies play a critical role in extracting medical parameters from
diagnostic reports available in image and PDF formats. The integration of OCR enables the system to automate data acquisition
and eliminate the need for manual report interpretation, thereby improving efficiency and accessibility in healthcare analytics. [1]

A major challenge in healthcare informatics is the extraction and interpretation of clinically relevant information from
unstructured medical documents. Studies by Wang et al. have shown that combining text extraction techniques with rule-based
information processing frameworks significantly improves the accuracy of medical data interpretation. Such systems are capable
of identifying laboratory parameters, diagnostic values, and health indicators while maintaining transparency and interpretability.
MEDGPT adopts a similar approach by utilizing structured parsing mechanisms and rule-based healthcare analytics to identify
abnormalities, evaluate health conditions, and generate meaningful recommendations based on extracted report data. [2]

The increasing adoption of healthcare analytics platforms has highlighted the importance of transforming complex medical
information into understandable insights. Research by Patel and Kumar demonstrated that health visualization systems utilizing
interactive dashboards and graphical representations significantly improve patient engagement and healthcare awareness. Visual
analytics enable users to monitor trends, identify abnormalities, and understand long-term health patterns more effectively than
traditional text-based reports. MEDGPT incorporates interactive charts, trend analysis modules, and health monitoring dashboards
that allow users to visualize and track their medical conditions through an intuitive interface. [3]

Recent developments in Atrtificial Intelligence have enabled the generation of intelligent summaries and personalized
recommendations from large volumes of healthcare data. Research conducted by Brown et al. on large language models
demonstrated their ability to generate human-readable explanations and contextual summaries from complex datasets. In healthcare
applications, Al-assisted summarization helps bridge the gap between technical medical terminology and patient understanding.
MEDGPT leverages Al-based summarization techniques to convert complex diagnostic information into simplified explanations,
making medical reports more accessible to non-medical users while improving overall healthcare communication. [4]

The integration of conversational Al and healthcare assistants has further enhanced user interaction within digital
healthcare platforms. Studies by Chen et al. have shown that Al-powered chatbots can improve healthcare accessibility by
providing instant responses to user queries, assisting in report interpretation, and delivering health-related guidance. These
intelligent assistants reduce dependency on manual support systems while maintaining high levels of user engagement. MEDGPT
incorporates a chatbot-based interaction module that assists users in understanding medical reports, health scores,
recommendations, and trend analysis, thereby creating a more comprehensive and interactive healthcare experience. [5]

V.SOFTWARE/HARDWARE REQIREMENTS
The implementation and deployment of the MEDGPT system require a modern software and hardware environment
capable of supporting OCR-based document processing, healthcare data analysis, Al-assisted summarization, and interactive
dashboard visualization. The requirements are categorized based on the different stakeholders and operational phases of the system.

For End-Users:
» Smartphone, Laptop, or Desktop System
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* Modern Web Browser (Google Chrome, Mozilla Firefox, Microsoft Edge)

« Stable Internet Connection

* Access to Medical Reports in PDF or Image Format

For Developer:

* Node.js Environment (v18+)

* React.js Framework

* Express.js and Node.js Backend Environment

* MongoDB Database

* Libraries: Tesseract.js, pdf-parse, Mongoose, JWT, Axios
* Tailwind CSS for User Interface Development

* Visual Studio Code (VS Code)

* Git and GitHub for Version Control

For Deployment:
* MongoDB Atlas Cloud Database
* Vercel for Frontend Deployment
* Railway / Render for Backend Deployment
* Cloud Hosting Environment
* Minimum 8 GB RAM and Multi-Core Processor for Development and Testing

The selected technology stack enables efficient medical report processing, secure user authentication, healthcare data
management, and scalable deployment. The integration of OCR technologies, cloud-based infrastructure, and modern web
frameworks ensures that MEDGPT delivers reliable performance, enhanced accessibility, and real-time healthcare insights in
practical healthcare environments.

VI.SYSTEM ARCHITECTURE
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Fig.1: System Architecture

The MEDGPT system architecture consists of the following components:
1. Medical Report Upload Module — Allows users to upload medical reports in PDF or image format through a secure web
interface.
2. OCR Processing Module — Extracts textual information and medical parameters from uploaded reports using OCR technologies
such as Tesseract.js and pdf-parse.
3. Data Processing Module — Cleans, structures, and organizes the extracted medical information into a standardized format for
analysis.
4. Health Analysis Engine — Evaluates medical parameters against predefined healthcare reference ranges, detects abnormalities,
calculates health scores, and identifies potential health risks.
5. Results and Insights Module — Generates detailed health analysis reports, risk assessments, recommendations, and medical
insights based on extracted data.
6. Dashboard and Visualization Module — Displays healthcare analytics through interactive charts, trend analysis, health scores,
and graphical visualizations.
7. Al Summary and Chatbot Module — Provides Al-generated report summaries, personalized recommendations, and chatbot-
based assistance for understanding medical information.

The architecture ensures efficient processing of medical reports while maintaining secure handling of healthcare data and
delivering meaningful health insights to users through an intelligent and interactive platform.
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Data Flow Diagram

The Data Flow Diagram (DFD) represents the movement of healthcare data through the different modules of the
MEDGPT system. The process begins when the user uploads a medical report in PDF or image format. The OCR Processing
Module extracts textual content and medical parameters from the uploaded document. The extracted information is then forwarded
to the Data Processing Module, where the data is cleaned, validated, and converted into a structured format.

The processed medical data is analyzed by the Health Analysis Engine, which compares extracted values with predefined
medical reference ranges to identify abnormalities, calculate health scores, and detect potential health risks. The generated results
are transferred to the Results and Insights Module, where recommendations and health observations are produced. The Dashboard
and Visualization Module presents the analyzed information through charts, trend graphs, and health analytics. Finally, the Al
Summary and Chatbot Module provides simplified explanations, report summaries, and interactive assistance to help users
understand their health conditions effectively.
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Fig. 2: Data Flow Diagram

VII. ALGORITHM DESIGN
1. OCR-Based Medical Report Extraction Algorithm
* Input: Medical Report (PDF/Image)
« Detect report format (PDF or Image)
* Apply OCR processing using Tesseract.js or pdf-parse
* Extract textual medical information
* Perform text cleaning and normalization
* Generate structured report text for further processing

2. Medical Parameter Parsing Algorithm

« Input: Extracted report text

« Apply pattern matching and regular expressions

« Identify medical parameters such as:

» Hemoglobin, Glucose, Cholesterol, Blood Pressure, Platelet Count, Creatinine
« Extract corresponding values and measurement units

+ Convert extracted information into structured JSON format

3. Health Analysis and Risk Detection Algorithm

* Input parameters: Extracted medical values, Standard medical reference ranges, Health score criteria.
» Compare extracted values with predefined medical ranges

* Classify results as: Normal, Warning, Critical

* Calculate overall health score

* Detect potential health risks and abnormalities

* Generate recommendations and health alerts

* Produce final health analysis report

VIII. USE CASE DIAGRAM
The Use Case Diagram illustrates the interaction between the user and the MEDGPT system for medical report analysis
and healthcare monitoring. The user securely registers and logs into the platform to access system functionalities. The primary use
case involves uploading medical reports in PDF or image format, which are processed through the OCR module to extract medical
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information. The extracted data is analyzed by the Health Analysis Engine to identify abnormalities, calculate health scores, detect
potential risks, and generate personalized recommendations.
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Fig. 3: Use Case Diagram
IX. RESULTS
9.1 User Authentication Module

Description: The system provides secure user authentication through registration and login functionality. Users can create
accounts, access their personalized dashboard, and securely manage healthcare information using authenticated sessions.

Create account

Used to personalize analysis

Email
Password (min 8)
Name (optional)

Age Gender

Unspecified ~

Have an account? Sign in

Fig. 4: Create account

Sign in
MEDGPT healthcare workspace

Email

Password

No account? Register

Fig. 5: Sign in
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Intelligence
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Fig. 6: Dashboard

9.2 OCR-Based Medical Data Extraction

Description: The OCR engine extracts textual content and medical parameters from uploaded reports. The extracted information
is displayed for verification before further analysis, ensuring transparency and accuracy in data processing The system
automatically identifies and extracts important medical parameters such as glucose, hemoglobin, cholesterol, blood pressure,
platelet count, and other diagnostic indicators from the medical report.

aditya@medgpt.com  Sign out

« Maintain routine follow-ups and a balanced lifestyle

Source text preview

Fig. 7: Source state Preview

Key parameters

PARAMETER VALUE
Glucese 298
Hemoglobin 101
Platelets 11

Creatinina 22

Health score
48 /o

Estimated wellness score: 48/100 (informational only). Detected values include: glucose, hemoglobin, platelets, creatinine. Noted risk flags: Elevated glucose; Low

Fig. 8: Key parameter report

9.3Health Score Generation and Critical Health Risk Detection

Description: The Health Analysis Engine evaluates extracted medical parameters by comparing them with predefined medical
reference ranges and generates an overall health score that represents the user's health condition. The system simultaneously
identifies abnormal and critical values, classifies them based on severity levels, and detects potential health risks. Parameters that
exceed normal limits are highlighted as warning or critical indicators, enabling users to quickly identify health concerns. Based on
the detected abnormalities, the system generates risk assessments, health alerts, and personalized recommendations, assisting users
in understanding their medical condition and encouraging timely healthcare intervention.
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9.4 Health Trend Analysis, Comparative Analysis, and PDF Report Generation
Description: The system provides advanced health monitoring capabilities through trend analysis, comparative report evaluation,
and PDF report generation. The Health Trend Analysis module visualizes changes in medical parameters and health scores over
time, enabling users to monitor their health progression through interactive charts and graphical representations. The Comparative
Analysis module allows users to compare multiple medical reports and identify differences in diagnostic values, helping them
track improvements, deterioration, or stability in their health conditions. Additionally, the PDF Report Generation feature creates
comprehensive downloadable reports containing extracted medical parameters, health scores, risk assessments, recommendations,
and visual summaries. These functionalities collectively assist users in maintaining long-term health records, monitoring health
trends, and sharing healthcare information with medical professionals when required.

Value trends

Most recent completed report vs the one before it
Glucose — increased by 137%
Hemoglobin — decreased by 29%

Platelets — decreased by 53%

Creatinine — increased by 120%
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X. ADVANTAGES
» Automates the extraction and analysis of medical reports, reducing manual effort.
« Detects abnormal and critical health parameters and generates health scores automatically.
* Provides Al-generated summaries and recommendations for easy understanding of medical reports.
« Supports trend analysis and comparison of multiple reports to monitor health progress over time.
» Generates downloadable PDF reports for convenient storage and sharing.
 Offers a secure, user-friendly, and scalable platform for healthcare data management and analysis.

XI. DISADVANTAGES
» OCR accuracy may decrease when medical reports are blurry, low-quality, or handwritten.
» The system depends on internet connectivity for accessing cloud-based services and databases.
» Medical report formats vary across laboratories, which may affect parameter extraction accuracy.
» The generated analysis and recommendations are informational and cannot replace professional medical advice.
 Processing large or complex medical reports may require additional computational resources.
» The system's performance depends on the quality and completeness of the uploaded medical reports.

XII. APPLICATIONS
 Healthcare report analysis and interpretation for patients and healthcare professionals.
» Automated extraction of medical parameters from laboratory reports and diagnostic documents.
+ Health monitoring and trend analysis through visualization of medical data over time.
+ Al-assisted healthcare support through intelligent summaries and chatbot interaction.
« Digital healthcare platforms for secure storage, management, and retrieval of medical records.
* Preventive healthcare systems for early detection of health risks and abnormalities.

XI111. CONCLUSION
The developed MEDGPT system provides an intelligent and efficient solution for automated medical report analysis by
integrating OCR technology, healthcare analytics, and Al-assisted healthcare intelligence. The system successfully extracts
medical parameters from uploaded reports, analyzes health conditions, generates health scores, detects potential risks, and provides
meaningful recommendations to users. The incorporation of interactive dashboards, trend analysis, comparative report evaluation,
and chatbot-based assistance enhances the accessibility and understanding of complex medical information. The implementation
demonstrates the practical feasibility of applying intelligent healthcare technologies to simplify medical report interpretation while
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improving healthcare awareness and decision-making.

Future enhancements can further improve the capabilities of the system by integrating advanced machine learning and

deep learning models for disease prediction and personalized healthcare recommendations. Additional improvements may include
support for wearable health devices, real-time health monitoring, multilingual chatbot assistance, telemedicine integration, and
enhanced predictive analytics for early disease detection. Furthermore, incorporating advanced Al models and cloud-based
healthcare services can improve analysis accuracy, scalability, and overall user experience, making MEDGPT a comprehensive
digital healthcare intelligence platform.
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