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ABSTRACT 

 

Urban communities increasingly face operational challenges in resolving large volumes of civic issues, often due 

to inefficient reporting mechanisms, communication delays, and lack of transparency between citizens and 

municipal authorities. Civic Connect AI addresses these limitations through an intelligent full-stack platform that 

automates the reporting, classification, and tracking of civic issues using modern web technologies and artificial 

intelligence. Built using React.js for an intuitive and responsive user interface, Express.js for backend API 

management, and Supa base for authentication, cloud storage, and real-time synchronization, the system ensures 

seamless data flow across all modules. A distinguishing feature of the platform is its AI-driven issue categorization 

mechanism implemented using Supa base Edge Functions integrated with the OpenAI API. This module processes 

user-submitted text, images, and metadata to classify issues such as potholes, waste accumulation, streetlight 

failures, or water leakage into the appropriate civic departments. This automation reduces manual workload, 

improves departmental routing accuracy, and significantly minimizes response times. Administrators are 

supported with an interactive dashboard that provides real-time issue updates, analytics, and performance metrics, 

enabling data-driven decision-making. The platform also incorporates multilingual support, image optimization, 

and secure authentication to provide accessibility and scalability across diverse urban populations. Experimental 

results indicate substantial improvements in categorization accuracy, resolution efficiency, and user satisfaction 

when compared to traditional reporting mechanisms. Civic Connect AI demonstrates the potential of AI-enhanced 

full-stack systems in strengthening e-governance, promoting community participation, and modernizing civic 

service delivery frameworks. 
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1. INTRODUCTION  

Urban areas experience recurring civic challenges such as road damage, sanitation issues, water leakage, and 

malfunctioning public infrastructure. Traditional reporting methods rely heavily on manual complaint systems, 

which often result in delayed communication, poor tracking, and limited transparency. These inefficiencies lead 

to public dissatisfaction and hinder timely issue resolution. Civic Connect AI is developed to bridge these gaps 

by introducing an intelligent, centralized, and automated system for civic issue management. Citizens can 

effortlessly report issues by submitting descriptions, photographs, and location details, while administrators gain 

immediate access to categorized complaints through a real-time dashboard. 

A key innovation in Civic Connect AI is the integration of artificial intelligence for automatic issue classification, 

achieved using Supa base Edge Functions combined with OpenAI APIs. This module analyses user inputs and 

assigns complaints to relevant municipal departments with high accuracy, thus reducing manual verification 

effort. As reported in various studies, AI-driven automation significantly enhances accuracy and response 

efficiency [1]. The inclusion of real-time synchronization ensures instant updates across clients, eliminating the 

need for manual refresh and improving user experience. 

 

 

1.1 System Overview and Motivation 

Civic Connect AI emphasizes accessibility, automation, and accountability as the core pillars of its design. 

Citizens benefit from an intuitive and responsive React.js interface that enables quick submission of issues through 

a streamlined workflow. Input validation, multilingual support, and image attachments enhance ease of use while 
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maintaining data integrity. For administrators, categorized complaints, filters, status tracking, and performance 

analytics promote better decision-making. 

The AI categorization module improves operational efficiency by reducing human intervention in triage activities. 

As per the design documentation, Supa base Edge Functions handle preprocessing, OpenAI-based classification, 

and secure communication with the database. This architectural choice ensures modularity, scalability, and 

security across the system. 

 

1.2 Problem Statement and Research Objectives 

The backend architecture utilizes Express.js to manage RESTful API operations, ensuring reliable and structured 

communication between the frontend and Supa base. Database schemas adhere to standardized conventions to 

maintain uniformity across tables. Supa base’s real-time database synchronizes updates instantly, ensuring both 

users and admins view the latest information without delay. 

Furthermore, multilingual support using i18next enhances usability for diverse communities, and optimized image 

storage reduces bandwidth consumption. Such design principles collectively strengthen the platform’s robustness 

and readiness for large-scale deployment. 

 

2. SYSTEM DESIGN AND IMPLEMENTATION  

The system follows a modular full-stack architecture with independent components for issue reporting, 

categorization, user authentication, dashboard analytics, and data management. The frontend communicates with 

backend APIs via secure HTTP requests, while Supa base manages real-time updates and storage operations. 

A high-level architectural diagram displayed on page 3 of the project document illustrates the interaction between 

the frontend, Express.js backend, Supa base services, and Edge Functions, highlighting secure data flow and 

modular design  

 

 
Chart -1: System Performance Overview 

 

Performance evaluations demonstrate improvements in categorization accuracy, resolution efficiency, and 

response times when compared to baseline systems. Metrics such as accuracy percentage, issue resolution rate, 

and average processing time confirm the system’s operational benefits.  
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Fig -1: System Architecture Diagram 

 

This figure depicts the core modules: React frontend, Express.js backend, Supa base authentication, database, 

security layers, and Edge Functions integration as shown in the project documentation. 

 

 2.1 Architecture and Workflow Design 

The workflow for AI-based issue categorization includes input validation, preprocessing using Supabase runtime, 

categorization using OpenAI models, and real-time updates to the database. The system ensures secure, server-

side processing, preventing exposure of API keys and maintaining compliance with OWASP security standards. 

Testing results indicate improved classification accuracy exceeding 90%, achieved through iterative prompt 

refinements and dataset improvements. Performance metrics such as resolution efficiency and average response 

time are computed using equations provided in the project documentation. 

 

Table -1: Performance Metrics  

 

 

Metric 

 

Civic Connect AI Previous System 

Accuracy         94.5%         78.9% 

Resolution Efficiency         2.1 hours         5.8 hours 

Average Response Time         Much Faster         Slow 

 

 

2.2 Key Functional Modules of the Platform 

Civic Connect AI incorporates several functional modules to enhance usability and performance. These include 

multilingual interfaces, automated notifications, user authentication, dashboard analytics, and open-source 

backend integration. Each component is engineered to ensure reliability and scalability. 

 

• AI-Driven Issue Categorization: 

The platform uses Supa base Edge Functions integrated with the OpenAI API to automatically classify 

reported civic issues. This reduces manual verification, improves routing accuracy, and ensures faster 

response times for commonly reported problems such as potholes, water leakage, or waste accumulation. 

 

• Real-Time Synchronization and Notifications: 

Supa base’s real-time database ensures that administrators and citizens receive instant updates   regarding 

issue status changes. Automated notifications improve transparency and keep users informed without 

requiring manual refresh or repeated inquiries. 

 

• Multilingual User Interface Support: 

The system offers multilingual interfaces using i18next, supporting English, Hindi, and Kannada. This 

ensures inclusivity and accessibility for diverse user groups, enabling more citizens to effectively 

communicate civic issues. 

 

• Centralized Admin Dashboard and Analytics: 

Administrators have access to a centralized dashboard to view categorized issues, apply filters, track 

resolution progress, and visualize performance metrics. This supports data-driven decision-making and 

enhances the operational efficiency of civic departments. 

 

3. RESULTS AND DISCUSSION  

Evaluation of Civic Connect AI reveals significant improvements across critical operational parameters. The 

system demonstrates high categorization accuracy, effective routing of issues, reduced administrative delays, and 

improved transparency. Comparisons with existing civic reporting systems confirm that features such as AI 

classification, real-time updates, photo uploads, and admin dashboard provide substantial enhancements over 

conventional methods.  
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Chart -2: Comparative Feature Analysis  

 

A comparative chart demonstrates the advantages of Civic Connect AI over typical existing systems, referencing 

the table shown on page 3 of the project documentation. This visual comparison clearly highlights how the 

integration of AI-driven categorization, real-time synchronization, and enhanced user interaction significantly 

improves overall system performance and user satisfaction. 

 

 

3.1 Performance Evaluation and Comparative Analysis 

Figures such as the workflow diagram for AI categorization provide insights into data flow and internal operations. 

The inclusion of Edge Functions ensures secure server-side processing, while Supa base enables seamless real-

time synchronization. Together, these components deliver a fast, scalable, and user-friendly platform.  

 

Fig -2: Workflow of AI Issue Categorization  

 

This figure, shown in the project document (page 3), details the preprocessing, classification, and 

database update steps executed during issue categorization.  

 

4. CONCLUSIONS  

Civic Connect AI successfully demonstrates the potential of integrating artificial intelligence with full-stack cloud 

technologies to modernize civic issue reporting and resolution. The platform provides citizens with a convenient 

and transparent reporting mechanism while equipping administrators with real-time insights and automated 

categorization tools. Experimental results confirm measurable improvements in classification accuracy, resolution 

efficiency, and overall service responsiveness. Future enhancements may include mobile app integration, 

advanced image-based classification, prediction models for civic issue hotspots, and integration with municipal 

ERP systems. 
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