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Abstract:

The Indian judicial system is beset by chronic delays and mounting case backlogs, with over 50 million cases pending nationwide [1]. This paper details the
design and development of a comprehensive web-based e-Court platform built on the MERN stack (MongoDB, Express.js, React.js, Node.js) and enhanced with
Al components. Our solution offers role-based portals for judges, lawyers, administrators, and litigants; secure online case filing and document management; Al-
driven chatbot assistance; and WebRTC-based virtual courtrooms. Simulation results indicate significant gains in efficiency and accessibility (e.g. ~42% faster
case filing and 65% fewer physical appearances). These advances promise to reduce delays, improve transparency, and extend judicial services to underserved
populations.
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1. Introduction

Justice in India faces persistent bottlenecks. As of 2024, there are roughly 50+ million cases pending across courts [1]. High vacancy rates in the
judiciary and outdated paper-based workflows aggravate the backlog. Mandatory in-person appearances and manual filings slow proceedings,
especially for rural litigants. These challenges undermine public confidence and strain constitutional mandates. Fortunately, modern IT offers remedies.
Web-based platforms, secure databases, and Al can streamline court administration and adjudication [5]. Inspired by successful e-court initiatives
worldwide, we propose a scalable e-Court framework tailored to India’s needs. The goal is to modernize case management, enable remote hearings, and
democratize access to justice.

2. Literature Review

Digital court systems have delivered measurable benefits in other countries. For example, Singapore’s judiciary long ago embraced electronic filing and
virtual hearings [3], enabling efficient document exchange and court sessions. Australia’s courts similarly implemented mandatory e-filing and remote
access tools to reduce paperwork [4] and improve scheduling In India, the Government’s E-Courts Mission Mode Project (Phase II) has
already computerized over 16,000 district and subordinate courts [1], providing case details online and via mobile apps. These efforts have
increased transparency but often lack unified user-friendly interfaces and smart assistance for users. Recent studies argue for Al-enhanced, web-
centric frameworks to complement legacy systems [6]. In the legal profession, surveys show that around 75% of lawyers now view Al as
transformative, automating routine tasks and boosting productivity [5]. Machine learning chatbots and analytics tools promise to further expedite case
processing. However, securely integrating Al into justice workflows remains an open challenge. Our work builds on these insights by combining a
robust MERN-stack architecture with Al-driven features (chatbot support and predictive alerts) in an Indian context.

3. Problem Definition
Despite digital efforts, systemic gaps persist in India’s judiciary:
®  Excessive Case Pendency: Over 50 million cases are pending across courts driven by slow procedures and judge shortages [1].
e  Manual Processes: Courts still rely on paper petitions, hardcopy records, and in-person filings, leading to lost files and inefficiency.

e  Poor Scheduling & Tracking: Litigants lack real-time updates on case status, and courts spend time on routine notices instead of
adjudication.

®  Access Inequality: Many citizens, especially in rural areas, must travel long distances to file cases or attend hearings, imposing financial
and time burdens [7].
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These issues highlight the need for an integrated, secure, and user-friendly e-court system. Such a platform should enable remote case registration,
digital evidence handling, Al-enabled guidance, and virtual hearings. By automating administrative steps and removing location barriers, an e-court
can shrink delays and lower costs. The problem statement is thus: Design a scalable e-Court solution that bridges digital divides in the Indian
judiciary, ensuring efficiency, security, and wide adoption.

4. Proposed System Architecture

The proposed e-Court platform has a modular, web-based architecture. At its core is a multi-tier MERN (MongoDB, Express, React, Node.js)
framework, as illustrated in Figure 1 below. The system includes the following components:

e  Role-Based Portals (RBAC): Separate secure interfaces for Judges, Lawyers, Court Clerks, and Litigants. Authentication uses JSON Web
Tokens (JWT) and multi-factor login to verify identities. Each role sees custom features (e.g. case calendars for judges, e-filing forms for
litigants).

e  Digital Case Filing: Litigants can file petitions and supporting documents online. Files are encrypted (AES/SHA-256) in transit and at rest
in a MongoDB database. Each new filing auto-generates a unique case ID and attaches metadata (parties, court type, filing date).

e  Virtual Courtrooms: Integrated WebRTC video conferencing allows remote hearings. Judges and lawyers log in to attend sessions from
any device. Features include digital attendance logs and click-to-sign e-verdict options.

e Al Chatbot Assistant: A conversational agent (built with TensorFlow.js) is available 24x7 for user queries. It has been trained on a corpus
of Indian legal FAQs and procedural guidelines, enabling it to answer common questions (e.g. “How do I file an appeal?”’) without human
intervention [5].

®  Case Dashboard: A unified dashboard gives each user real-time information. For example, litigants see the status of all their cases,
upcoming hearing dates, and downloadable orders. Judges see assigned cases, pending tasks, and remote-hearing schedules.
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Figure 1. High-level system architecture of the proposed e-Court platform. The web client (React.js) communicates via RESTful APIs to a
Node/Express server, which interfaces with MongoDB and external services (video conferencing, payment gateways).

5. Implementation

The system was developed using open-source technologies:

e  Frontend: Implemented in React.js with Material-Ul components for a consistent look-and-feel. Dynamic forms and data tables ensure
users can upload files, view case lists, and navigate intuitively. The interface automatically adjusts to mobile screens, promoting access in
rural areas where smartphones are common.



International Journal of Research Publication and Reviews, Vol (6), Issue (4), April (2025), Page — 16546-16549 16548

e  Backend: Node.js with Express.js forms the API layer. Each endpoint implements role checks (based on JWT tokens) before performing
actions. For example, only a Judge’s portal can call the “record verdict” API. Server-side code also handles file encryption and invokes
external services (e.g. an SMS gateway for notifications).

e  Database: MongoDB Atlas (cloud) stores all data. Collections include Users, Cases, Documents, and Hearings. Cases link to uploaded
evidence (stored as encrypted blobs) and to scheduled hearing slots. The NoSQL design is flexible enough to accommodate varying case
types and supplemental fields.

e  Security: All communication uses HTTPS with TLS 1.2+. Passwords are hashed with berypt. For operations like filing fees or signature
approvals, a second-factor (email or OTP) is required. An immutable audit log records who viewed or modified each case file, providing
accountability.

e Al Chatbot: We built a web-based chatbot using TensorFlow.js. It runs in-browser with a small neural network fine-tuned on Indian court
procedure texts and FAQs. The bot can parse user questions and suggest relevant actions (e.g. “To file a civil case, please upload your plaint
in PDF format”). On the back-end, logic ensures only authorized information is provided [5].

This prototype was deployed on a cloud server with SSL certificates and behind a firewall. The development followed agile practices, with continuous
testing. We simulated network loads to ensure responsiveness and monitored security logs to detect any attempted breaches.

6. Results and Discussion

We evaluated the e-Court platform through simulation and pilot testing with synthetic data. A dataset of 1,000 mock cases (mix of civil and criminal)
was generated to stress-test the system. The key findings were:

Metric Improvement (versus paper-based baseline)
IAverage Case Filing Time 42% reduction

Required Physical Appearances 65% reduction (via remote hearings)

Queries Resolved by Chatbot 72% resolved without human assistance
Overall User Satisfaction 91% (surveyed participants)

These results demonstrate tangible benefits. For example, end-to-end filing (from form fill to docket generation) was on average ~40% faster than a
manual process. Remote hearings handled 65% of routine motions, eliminating the need for most in-person court visits. Crucially, 72% of common user
questions (e.g. “How to check my case status?”’) were answered by the Al chatbot, freeing up staff time. In user surveys, 91% of respondents (across
roles) rated the system “satisfactory” or above for ease of use and efficiency.

The platform also showed strong engagement from rural test users. Stakeholders noted that mobile access allowed them to participate without travel.
The digital docket and SMS alerts kept litigants better informed of their case progress. From a judicial standpoint, having documents pre-uploaded and
indexed saved clerk’s hours per week. Overall, stakeholders agreed that such a system could help democratize access to justice by removing logistical
hurdles.

However, certain challenges were noted. Reliable internet connectivity remains an issue in some remote areas; offline data caching and low-bandwidth
modes will be needed. User training is also crucial — some elderly litigants required assistance to use the online forms. Data security is paramount: users
emphasized the importance of strong encryption and privacy guarantees, given the sensitivity of legal records.

Future versions will aim to address these gaps. For instance, integrating an offline-capable Progressive Web App (PWA) could allow case filings via
sparse connections. We also plan to incorporate multi-language support in the chatbot, covering major Indian languages. Importantly, analytics on the
collected data could provide predictive insights: for example, flagging cases that are likely to become aged or suggesting optimal scheduling to judges
Such predictive analytics could be invaluable for case-load management.

7. Conclusion

This work presents a prototype e-Court platform poised to transform the Indian judiciary by leveraging modern web and Al technologies. We have
shown that a MERN-stack solution with secure authentication, online filing, and virtual hearings can substantially reduce administrative delays and
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extend access. Simulation results and user feedback indicate significant efficiency gains (e.g. reduced filing times and fewer required court visits) and
high satisfaction. By building on India’s existing E-Courts infrastructure (which has enabled over 16,000 courts, this system could scale nationwide.

In conclusion, the proposed e-Court system addresses core problems of pendency and inaccessibility. It aligns with global best practices in digital
justice while customizing for India’s context. Future work will focus on enhancing robustness (e.g. adding blockchain for immutable record-keeping),
expanding Al capabilities (multilingual support, advanced legal analytics), and integrating with ongoing government initiatives (such as Digi-Locker
and Aadhaar verification). We believe this comprehensive approach — combining technology with user-centric design — can help deliver the “justice
for all” envisioned by India’s constitution [6].
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