
 
Vol. 4 - No. 5 September 2026 – October 2026 E-ISSN: 2583-4444 

 

International Explore Journal of Computer Science and Applications                                                106 

AI-Enabled Multilingual Telemedicine Platform for Rural Healthcare with  

Low-Bandwidth Support 

P. Anlet Pamila Suhi1, Sanjay N V2, Nikhita M2 & Ravinandan M S2 

Department of Information Science and Engineering 
1Assistant Professor Sri Sairam College of Engineering, Sai Leo Nagar, Anekal, Bengaluru, India 
2Final Year, BE(ISE), Sri Sairam College of Engineering, Sai Leo Nagar, Anekal, Bengaluru, India 

DOI: doi.org/10.34293/iejcsa.v4i5.176 

Abstract - Rural and semi-urban residents often put off medical care because the nearest qualified 

doctor is hours away, consultation fees are unpredictable, and existing health apps are difficult to use 

in their language. This paper presents a web-based multilingual telemedicine platform with three 

role-specific interfaces, for patients, doctors, and administrators, that remains usable on low-

bandwidth rural internet connections. Patients describe their symptoms in their own language to an 

AI-driven symptom checker, which applies natural-language processing and a trained classification 

model to suggest likely conditions and self-care guidance without any travel. Once a condition is 

predicted, a recommendation engine orders nearby hospitals and doctors according to distance, 

consultation fee, and specialty match, which helps patients pick care they can afford. Next, the 

patient can meet the recommended doctor in a live video consultation delivered by an adaptive, low-

bandwidth video engine that supports multiple languages. When the visit ends, a digital e-

prescription is issued, and the patient can look up real-time medicine stock at nearby partner 

pharmacies before setting out to collect the medicines. The admin interface allows platform staff to 

verify doctors and hospitals, manage pharmacy stock records, and monitor overall usage. The 

platform is a lightweight web application built on a Flask/Node.js-style backend, a trained symptom-

classification model, and a shared relational database. The platform shows that a software-only 

approach with minimal infrastructure can meaningfully improve access, affordability, and language 

inclusivity in rural healthcare, with no need to deploy specialized hardware. 

Keywords: Rural Telemedicine, Artificial Intelligence, Multilingual Symptom Checker, Low-Bandwidth 

Video Consultation, Doctor Recommendation, E-Prescription 

INTRODUCTION 
Timely, affordable medical advice remains out of reach for many people in rural 

India, and the gap with urban areas is one of the most persistent in healthcare. A resident of 

a rural or semi-urban town usually has to travel a long way to see a qualified doctor, wait in 

an unfamiliar clinic, and pay a consultation fee that can differ unpredictably between 

providers. For a minor but worrying symptom, such as a persistent cough, an unexplained 

fever, or a skin rash, many people simply wait and hope it passes, because the cost and 

effort of an in-person visit seem out of proportion to an uncertain ailment. 

Digital healthcare platforms have started to narrow this gap in urban India, but most 

existing apps assume a smartphone with a fast, stable internet connection, a doctor's fee 

the patient can already afford, and comfort with English or Hindi. These assumptions do not 
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hold evenly across rural India, where mobile data can be slow or intermittent, household 

budgets are tight, and a patient's first language may be a regional language that the app was 

never built to understand. The outcome is a digital divide layered on top of an existing 

divide in access to healthcare. 

This work presents a web-based multilingual telemedicine platform designed around 

these constraints. It needs no specialized hardware: the platform is a software-only solution 

that can be opened in any browser, and it offers three role-specific interfaces, a patient 

portal, a doctor portal, and an administrator portal, built on a shared backend. The patient 

experience centers on an AI-driven symptom checker. Patients describe how they feel in the 

language they are most comfortable with, and a natural-language-processing pipeline maps 

that description to a likely condition and gives practical self-care advice, all from home. 

When a consultation is warranted, a recommendation engine suggests nearby 

hospitals and doctors ranked by distance, consultation fee, and relevance to the predicted 

condition, so that patients can choose care that suits their budget. The patient can then 

hold a live video consultation that is built to stay usable on a low-bandwidth rural 

connection, with multilingual support throughout the call. After the visit, the doctor issues a 

digital prescription, and the patient can see right away which nearby pharmacies currently 

stock the prescribed medicine. 

The rest of this paper is organized as follows. The literature survey reviews related 

work on AI-driven rural telemedicine. The problem identification and existing systems 

sections present the problem statement and the limitations of existing systems, and the 

proposed solution section outlines the approach. The system architecture section describes 

the platform's architecture, the core modules section its modules and patient journey, and 

the implementation section its technology stack. The results and discussion section 

evaluates the platform, and the final section concludes the paper. 

LITERATURE SURVEY 
A large and rapidly growing body of recent work has examined AI-assisted 

telemedicine in rural and low-resource settings, including multilingual frameworks, 

symptom-triage tools, and broader evidence reviews. This section places the proposed 

platform in the context of that work. 

Several recent conference papers propose end-to-end AI telemedicine frameworks 

aimed at rural India. Gopari et al. [1] present Seva TeleHealth, an AI-based multilingual 

telemedicine framework for rural healthcare delivery, and Madhiyarasi et al. [2] describe a 

telemedicine platform evaluated in rural districts of Tamil Nadu. B. P. et al. [3] concentrate 

on designing an AI-assisted telemedicine portal for rural India, while M. C. [4] reports an AI-

assisted telemedicine kiosk for the same setting, which shows that both portal-based and 

kiosk-based delivery models are under active exploration. Adepwar et al. [5] propose 

Aarogya Saarthi, a rural healthcare companion powered by AI. Rawat and Negi [6] present 
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Arogya AI, an offline-first, multi-modal AI platform explicitly designed to cope with the 

intermittent connectivity common in rural India. The present platform addresses the same 

concern through low-bandwidth video and text-first symptom entry rather than a fully 

offline mode. 

A second group of studies targets early diagnosis and decision support for rural 

populations. Negi and Kaushik [7] look at AI-driven early diagnosis in rural areas, while Tayal 

[8] considers what AI-enhanced telemedicine decision support could offer rural healthcare 

delivery in the future. Perez et al. [9] contribute a systematic literature review on applying 

AI and telemedicine in rural communities, drawing together evidence from many individual 

deployments, and Ashwini et al. [10] compare emerging technologies for telemedicine and 

for access to rural healthcare. Rossi and Rehman [11] take a broader clinical view, reviewing 

the evidence, challenges, and future directions of integrating AI into telemedicine in 

general. 

Most relevant to this platform's symptom-checker module, Yamikar et al. [12] study 

AI-driven multilingual symptom triage on low-end smartphones for rural healthcare 

accessibility, and their work directly validates the low-bandwidth, multilingual, text-first 

design adopted here. Ganapathy et al. [13] present SymptoScan, a medical diagnosis system 

driven by AI that follows a comparable pipeline from symptoms to predictions. Vyas et al. 

[14] compile a broader handbook on augmenting telehealth services with artificial 

intelligence, which serves as a reference framework for the module design in this work. 

Villafuerte et al. [15] apply AI to virtual telemedicine triage for diagnosing respiratory 

infection with an electronic measuring device, a hardware-assisted alternative that this 

platform deliberately avoids in favor of a fully software-based approach. 

At the level of broader technology reviews, Ahmed et al. [16] survey AI-enabled 

telemedicine for remote healthcare and catalogue the technologies, challenges, and 

opportunities across the field. Kavitha et al. [17] describe the design and implementation of 

an AI-based symptom checker for primary healthcare, which closely parallels the 

classification pipeline of this platform's symptom-checker module. Baranwal et al. [18] take 

a more holistic look at the applications and challenges of AI in rural Indian healthcare and 

propose a strategic implementation framework, which gives useful context for the future-

work roadmap of this platform. Ashwini S. et al. [19] present a dynamic NLP-enabled 

chatbot for rural healthcare in India, which supports conversational interaction that adapts 

to the user's language and is a practical pattern for rural users. More [20] likewise reports 

an AI-based chatbot for healthcare, further showing the broad and growing interest in 

chatbot-mediated first-line triage as a low-cost entry point to digital rural healthcare. 

Taken together, this literature points to two themes on which the platform builds 

directly. First, multilingual AI symptom triage that tolerates low bandwidth is feasible and is 

being actively pursued for rural India [1], [2], [6], [12], [19]. Second, symptom checking 

alone is not enough without a connected path to an actual consultation, prescription, and 
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medicine. This platform closes that gap by integrating recommendation, video consultation, 

and pharmacy-stock visibility into one coherent journey instead of treating them as separate 

tools. 

PROBLEM IDENTIFICATION 
Current practices for rural healthcare access suffer from five major deficiencies: 

• Delayed Self-Triage: Without an accessible way to check symptoms early, patients 

often wait until a condition worsens before seeking any medical opinion, which turns 

manageable problems into urgent ones. 

• Unpredictable Consultation Cost: Patients rarely know a doctor's fee before 

travelling to a clinic, which makes it hard to choose care that fits a tight household 

budget. 

• Language Exclusion: Most existing health apps and chatbots work only in English or 

Hindi, so speakers of regional languages cannot describe their symptoms or 

understand the guidance with confidence. 

• Unusable Video Consultation on Slow Networks: Ordinary video-calling tools expect 

broadband-level bandwidth, and they break down or perform very poorly on the 

slow, intermittent mobile data typical of rural areas. 

• No Visibility into Medicine Availability: After a consultation, patients often travel to 

a pharmacy only to find that the prescribed medicine is out of stock, wasting a trip 

that already costs time and transport money. 

EXISTING SYSTEMS AND THEIR LIMITATIONS 
Conventional and existing digital routes to healthcare share several recurring 

operational failures: 

• In-Person-Only Clinics: Even a preliminary opinion requires full travel and waiting-

room time, with no way to first screen whether a visit is really necessary. 

• English/Hindi-Only Health Apps: A large share of rural users are most comfortable in 

a regional language, and these apps exclude them, which reduces trust and the 

accuracy of symptom reporting. 

• Broadband-Dependent Video Platforms: General-purpose video-call tools buffer, 

drop, or fail outright on 2G/3G-class rural connections, which discourages patients 

from attempting a consultation at all. 

• Provider Listings Without Filtering: Basic directory-style hospital listings rarely let a 

patient filter by consultation fee and distance together, so finding a “budget-friendly 

and nearby” option still means comparing manually. 

• Disconnected Pharmacy Information: Prescriptions are handed over as static paper 

or PDF documents with no link to real-time stock at any particular pharmacy, so 

availability is left to chance. 
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PROPOSED SOLUTION 
To overcome these limitations, the proposed platform introduces five integrated 

capabilities: 

• AI-Driven Multilingual Symptom Checker: A natural-language-processing pipeline 

lets patients describe their symptoms in their preferred language and receive a 

predicted likely condition with practical guidance, entirely from home. 

• Budget-Aware Hospital & Doctor Recommendation: The recommendation engine 

orders nearby providers by distance, consultation fee, and how well their specialty 

fits, letting patients select care within their means. 

• Low-Bandwidth Video Consultation: An adaptive video engine with an audio-first 

fallback keeps doctor-patient consultations usable on slow or unstable rural 

connections, and multilingual support continues through the call. 

• Digital E-Prescription: At the end of each consultation, the doctor issues a 

structured, storable e-prescription, which replaces easily lost paper slips with a 

permanent patient record. 

• Real-Time Medicine Stock Visibility: Patients can check right away which nearby 

partner pharmacy has the prescribed medicine in stock before making the trip to 

collect it. 

SYSTEM ARCHITECTURE 
Fig. 1 shows the three-tier architecture of the platform. The presentation tier holds 

three web interfaces, one per role: a Patient Portal designed to stay usable on low-

bandwidth connections, a Doctor Portal where consultations and prescriptions are handled, 

and an Admin Portal used to oversee the platform. All three interfaces communicate with a 

single Application Server, which runs four core modules: the Symptom Checker (an NLP/ML 

pipeline), the Hospital & Doctor Recommender, the Video Consultation Engine, and the E-

Prescription & Pharmacy Stock module. All of these modules draw on one shared database, 

which holds user accounts, doctor and hospital records, consultation history, prescriptions, 

and live medicine-stock data. 
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Figure 1 Three-tier system architecture: patient, doctor, and admin interfaces connected 

to an application server of core modules, supported by a shared database. 

CORE MODULES AND PATIENT JOURNEY 
Fig. 2 summarizes the patient's end-to-end journey through the four core modules of 

the platform, which are described in turn below. 

 

Figure 2 Patient's end-to-end path through the four core modules of the platform. 

A. AI Symptom Checker 
The patient enters symptoms as free text in a language of their choice, using a 

lightweight, text-first form that loads quickly on slow connections. The text first goes 

through an NLP preprocessing stage consisting of tokenization, stop-word removal, and 

language normalization. A trained model then classifies it against a symptom-disease 

mapping dataset, following the pattern that Yamikar et al. [12] validated for low-end rural 

smartphones and Kavitha et al. [17] for primary-care symptom checking. Its output is a likely 
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condition with self-care advice and, when appropriate, a suggestion to arrange a 

consultation. 

B. Hospital and Doctor Recommendation 
Once a likely condition or required specialty is known, the recommendation module 

narrows down the provider database using geographic distance, consultation fee, and 

specialty match. Nearby, affordable, and relevant providers therefore appear first, and the 

patient can make an informed choice instead of defaulting to a clinic they already know. 

C. Low-Bandwidth Video Consultation 
Fig. 3 illustrates the resulting consultation experience. When the patient books a 

slot, the video engine sets up the call with an adaptive bitrate strategy. It lowers video 

resolution and frame rate as bandwidth drops and falls back to audio-only instead of 

disconnecting, in line with the low-connectivity design emphasis of Arogya AI [6]. 

Multilingual support carries through the call, so the patient and doctor do not need to share 

a first language. 

 

Figure 3 Conceptual illustration: a patient consults a doctor by low-bandwidth video from 

home. 

D. E-Prescription and Medicine Stock 
At the end of a consultation, the doctor issues a structured e-prescription directly 

from the Doctor Portal. Fig. 4 illustrates the pharmacy-side check: the platform immediately 

compares the prescription with the live stock records of nearby partner pharmacies and 

returns the availability to the patient. The patient therefore knows exactly where to go, and 

whether a trip is needed at all, before leaving home. 
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Figure 4 Conceptual illustration: a pharmacist checks real-time medicine stock for an 

incoming e-prescription. 

IMPLEMENTATION AND TECHNOLOGY STACK 
The platform is implemented entirely as a software web application, so no 

specialized hardware, sensors, or field deployment are required. Table I lists the main 

technology components and their roles, mapped to the modules described in the Core 

Modules and Patient Journey section. 
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Table 1 Technology Stack and Module Roles 

Component Role in the Platform 

Frontend 
(Patient/Doctor/Admin 
Portals) 

Responsive web interface in HTML/CSS/JavaScript, with a compact text-
first layout and a Low-Data Mode switch for slow rural connections. 

Backend Application Server REST API server in the Flask/Node.js style that runs the Symptom Checker, 
Recommendation Engine, Video Engine, and Prescription/Stock modules. 

Symptom Checker Model A trained Decision-Tree/Random-Forest disease-classification model that 
receives input from NLP preprocessing (tokenization, stop-word removal, 
language normalization). 

Multilingual Translation Layer Service that detects languages and translates symptom input, checker 
output, and interface text for the supported regional languages. 

Recommendation Engine Orders hospitals and doctors by distance, consultation fee, and how well 
their specialty matches the predicted condition. 

Video Consultation Engine Adaptive video/audio engine built on WebRTC, with bitrate scaling and an 
audio-first fallback for calls on low bandwidth. 

E-Prescription Module Generates a structured digital prescription and attaches it to the matching 
consultation record in the patient's history. 

Pharmacy Stock Service Looks up partner-pharmacy inventory records in real time to confirm 
whether a medicine is available near the patient. 

Relational Database Holds user accounts, doctor and hospital records, consultation history, 
prescriptions, and live medicine-stock records. 

Admin Verification Module Workflow for approving new doctor and hospital registrations and for 
monitoring pharmacy stock and platform usage. 

Authentication & Session 
Service 

Manages patient, doctor, and admin login, role-based access control, and 
sessions across the portals. 

Notification Service Delivers booking confirmations, consultation reminders, and prescription-
ready alerts to patients and doctors. 

 

A. Multilingual and Low-Bandwidth Design 
Multilingual support is implemented at two layers: a translation layer for static 

interface text and symptom-checker responses, and live captioning and translation carried 

into the video consultation itself, which echoes the dynamic NLP chatbot approach of 

Ashwini S. et al. [19]. Low-bandwidth resilience comes from adaptive image and asset 

loading, a “Low-Data Mode” toggle that disables non-essential visual elements, and the 

adaptive bitrate and audio-fallback behavior of the video engine described in the Low-

Bandwidth Video Consultation subsection. 

RESULTS AND DISCUSSION 
The platform prototype was evaluated through bench testing of each module and 

through simulated patient journeys representing a rural, low-connectivity user on a budget 

smartphone. 
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A. Patient Dashboard and Symptom Checker Output 
Fig. 5 shows the patient dashboard after a symptom-checker query. The interface 

presents the predicted condition and advice, a ranked recommended doctor with the fee 

and distance shown up front, the upcoming booked consultation, and the latest prescription 

together with real-time stock status at the nearest pharmacy, all on a single low-data-mode 

screen. 

 

Figure 5 Patient dashboard (sample view): symptom checker result, recommended 

doctors, and upcoming consultation. 

B. Comparative Evaluation 
Fig. 6 compares the proposed platform with conventional, in-person-only rural 

healthcare access across six dimensions: access speed, cost to the patient, language 

support, usability on low bandwidth, medicine-availability information, and specialist reach. 

Conventional in-person access scores well only on direct specialist reach where a clinic is 

nearby, and scores poorly on speed, cost transparency, and language support, which is 

consistent with the access barriers documented across the surveyed literature [9], [10], [16], 

[18]. The proposed platform scores higher on every dimension except raw specialist reach. 

There, availability still depends on which doctors have registered on the platform, a 

limitation that the future work below is meant to address. 
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Figure 6 Qualitative comparison of the proposed platform with conventional rural 

healthcare access on six dimensions (scores on a 1–5 scale). 

CONCLUSION AND FUTURE SCOPE 
This paper has described the design and implementation of a multilingual, web-

based telemedicine platform created to improve rural access to healthcare. The platform 

combines an AI-driven multilingual symptom checker, a budget-aware hospital and doctor 

recommendation engine, a video consultation system that stays usable at low bandwidth, 

and a real-time medicine-stock lookup tied to digital e-prescriptions. Together, these let a 

rural patient go from the first symptom to a filled prescription without travelling merely to 

gather information. Because the whole system is delivered as a lightweight web application, 

it needs no specialized field hardware or per-village capital deployment, only a browser and 

a data connection, however slow. 

Future Work: Planned enhancements include onboarding more doctors and 

hospitals to extend specialist reach in underserved talukas, guided by the strategic 

implementation framework of Baranwal et al. [18]. Other planned additions are offline-first 

symptom submission that syncs after connectivity is restored, in line with Arogya AI [6]; 

additional regional languages and voice-based symptom entry for users with low literacy; 

and integration with India's eSanjeevani hub-and-spoke telemedicine network, so that 

platform consultations can draw on the wider national specialist pool. 
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