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ABSTRACT

The increasing demand for accessible and continuous healthcare has motivated the development of intelligent digital health
platforms. This paper presents MedConnect, an AI-powered health companion that integrates real-time vitals monitoring using
1oT devices, simplification of complex medical reports using large language models, interactive 3D anatomy visualization, and
an automated emergency response system. Users can upload medical reports in PDF, image, or text format. The system
employs Optical Character Recognition (OCR) with Tesseract, Medical Named Entity Recognition using SpaCy and Med?7, and
a locally hosted LLaMA-3 8B model via Ollama to generate easy-to-understand plain-language summaries. Identified
conditions are highlighted on an interactive 3D human anatomy model built with Three.js and React-Three-Fiber. The
Dplatform further supports voice input and output in English, Telugu, and Hindi, real-time emotion detection through webcam,
and a reliable SOS mechanism that auto-dials 108 while alerting registered caretakers. Evaluation on a custom dataset of 150
de-identified medical reports yielded a SARI score of 47.6, BERTScore of 73.2, anatomy-mapping accuracy of 91.4%, and
emergency response reliability between 96—100%. MedConnect offers a lowcost, privacy-preserving, and scalable solution
suitable for preventive healthcare in resource-constrained settings such as India.
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1. INTRODUCTION

1.1 Background and Motivation

The rapid advancement of Artificial Intelligence, Internet of Things (IoT), and cloud computing has transformed healthcare
delivery. However, conventional systems still rely on periodic hospital visits for monitoring, which is insufficient for patients with
chronic conditions such as diabetes, hypertension, and cardiovascular disease. Additionally, medical reports are dense with
technical terminology, making them difficult for patients — especially elderly and low-literacy groups — to understand. This
often leads to confusion, anxiety, and poor treatment adherence.
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MedConnect was developed as a unified Al-powered platform to solve these problems. It combines real-time vitals monitoring,
intelligent report simplification, interactive 3D visualization, and automated emergency response in one accessible web
application.

1.2 Problem Statement

Current healthcare solutions are highly fragmented. Monitoring apps collect data but provide little intelligent analysis. Text
simplification tools rarely include visual aids or regional language support. No single platform integrates medical report
simplification, 3D anatomy mapping, emotion-aware interaction, IoT monitoring, and emergency SOS while preserving privacy
through local processing.

1.3 Objectives

The primary objectives are:

* To design an automated pipeline for OCR, Medical NER, and LLM-based simplification of clinical reports.
* To implement interactive 3D anatomy visualization that dynamically highlights affected body regions.

* To incorporate multimodal accessibility features including voice 1/O in English, Telugu, and Hindi, plus real-time emotion
detection.

* To integrate real-time IoT vitals monitoring with threshold and trend analysis along with a robust emergency SOS module.
* To evaluate the system using standard metrics (SARI, BERTScore) and human feedback on usability and reliability.

2. LITERATURE REVIEW

Significant research exists in individual components. Basu et al. [3] introduced Med-EASi for controllable medical text
simplification. Li et al. [4] benchmarked LLMs on biomedical datasets, achieving competitive SARI and BERTScore values. [oT-
based remote monitoring systems and facial emotion recognition databases (e.g., AffectNet) [1] have also matured.

Despite these advances, most solutions remain isolated. Very few platforms combine report simplification with 3D visual aids,
regional language support, emotion-aware responses, and emergency features in a single privacy-preserving system. MedConnect
closes these gaps by delivering an end-to-end patient-centric solution.

3. PROPOSED SYSTEM AND METHODOLOGY

MedConnect follows a three-tier client-server architecture: a responsive React.js frontend, a Python Flask backend, and Supabase
(PostgreSQL) database.

The report processing pipeline is as follows: uploaded documents (PDF, image, or text) undergo preprocessing with OpenCV
(CLAHE contrast enhancement and Otsu thresholding). Text is extracted using Tesseract OCR. Clinical entities are identified with
SpaCy Med7, followed by plain-language summarization using a locally hosted LLaMA-3 8B model via Ollama. A custom
anatomy-mapping dictionary links entities to body regions.
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Fig-1: Overall system architecture of MedConnect showing frontend, backend Al pipeline, IoT integration, and emergency
module.
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The complete end-to-end workflow from report upload to 3D visualization and emergency response is shown in Fig-2.

User uploads medical report IoT vitals monitoring
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Fig-2: End-to-end workflow of MedConnect from document upload through Al processing to 3D visualization and SOS response.
Interactive 3D visualization is implemented using Three.js and React-Three-Fiber. Affected regions receive colour-coded glowing
highlights (red = critical, orange = attention, green = normal) with pulsing animation.
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Fig-3: Screenshot of the interactive 3D anatomy viewer showing highlighted regions after medical report processing.

Voice interaction uses the Web Speech API for English, Telugu, and Hindi. Realtime emotion detection via webcam employs
OpenCV and TensorFlow js to trigger empathetic responses.

The emergency SOS requires press-and-hold confirmation, then auto-dials 108 and notifies caretakers via Twilio SMS/email.
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Fig-4: [CAPTION SUPPLIED BY FORMATTER — VERIFY] Emergency SOS module interface showing press-and-hold
confirmation and caretaker alert.

Security is enforced through JWT authentication and role-based access control (Patient, Caretaker, Administrator) with row-level
security in Supabase.

4. EXPERIMENTAL SETUP AND DATASET

A custom corpus of 150 de-identified medical reports was assembled (80 scanned/handwritten prescriptions and 70 typed
summaries; 70% English, 30% Telugu). Ground-truth simplifications were annotated by three domain experts. All experiments
ran locally on an Intel Core 17 with RTX 3060 GPU to ensure complete data privacy.

5. RESULTS AND DISCUSSION

The locally hosted LLaMA-3 8B model achieved a SARI score of 47.6 and BERTScore of 73.2, outperforming rule-based and
fine-tuned T5 baselines while matching cloud GPT-3.5 performance entirely on-premises. Anatomy mapping accuracy reached
91.4%. Voice interaction received 4.1/5 user satisfaction (including elderly participants), and the emergency module succeeded in
96—100% of 50 simulated scenarios.

Table-1: Simplification performance comparison.

Model / Method SARI BERTScore ROUGE-L
Rule-based baseline 38.2 68.4 0.42
T5-base (fine-tuned) 441 71.8 0.51
GPT-3.5 (prompt-based) 46.9 72.9 0.56
Ollama LLaMA-3 8B (proposed) 47.6 73.2 0.58

These results demonstrate that integrating local LLMs with 3D visualization and accessibility features produces a practical,
inclusive, and privacy-preserving healthcare companion.

6. CONCLUSION

MedConnect successfully integrates Al-based medical report simplification, interactive 3D anatomy visualization, real-time IoT
monitoring, and automated emergency response into one cohesive platform. The system addresses key literature gaps and delivers
strong quantitative and qualitative performance. Future work will expand the multilingual dataset, develop an offline React Native
mobile app, incorporate predictive analytics, and conduct large-scale clinical trials.
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