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Abstract : Rapid urbanization and increasing population have intensified the challenges of waste management in modern cities,
leading to delayed complaint handling, inefficient waste collection, and poor coordination between citizens and authorities. To
address these issues, this paper presents CityFix, a smart waste management platform that integrates digital issue reporting,
real-time status tracking, NGO coordination, reward-based user engagement, and loT-enabled smart bins into a unified system.
The platform allows users to upload images or videos of waste-affected areas, request waste pickup, and monitor resolution
updates seamlessly. By combining modern web technologies with sensor-based waste detection and scalable backend architecture,
CityFix improves response time, enhances transparency, and promotes responsible waste disposal through incentive mechanisms.
The proposed system offers an efficient, sustainable, and technology-driven approach to urban cleanliness, supporting smart city
initiatives and long-term environmental sustainability.
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I. INTRODUCTION

Effective waste management has become a critical concern in rapidly growing urban environments, where increasing population
density and consumption patterns generate large volumes of solid waste. Traditional systems for reporting and handling
waste-related issues often rely on manual complaints, delayed response mechanisms, and limited coordination between citizens
and municipal authorities, resulting in inefficiencies and environmental degradation. To overcome these challenges, the CityFix
platform is proposed as a smart, technology-driven solution that integrates digital issue reporting, real-time communication, NGO
coordination, reward-based participation, and loT-enabled smart bins into a unified system. By allowing users to upload images or
videos of waste-affected areas, request pickups, and track resolution status in real time, the system enhances transparency and
accountability. The integration of modern web technologies with scalable backend architecture ensures efficient data management
and seamless user interaction, making CityFix a reliable and sustainable solution for supporting smart city initiatives and
improving urban cleanliness.

Il. PURPOSE

The primary purpose of the CityFix project is to develop an intelligent and efficient waste management platform that simplifies
the process of reporting, monitoring, and resolving urban waste-related issues. The system aims to reduce response time, improve
coordination between citizens and waste management authorities, and promote responsible environmental practices through a
reward-based engagement model. By integrating digital reporting, real-time updates, and smart bin technology, CityFix seeks to
enhance transparency, operational efficiency, and overall urban cleanliness while supporting sustainable development initiatives.

I1l. SCOPE

The scope of the CityFix system includes real-time waste issue reporting, image and video-based complaint submission, NGO
coordination, smart bin integration using 10T sensors, and subscription-based user management. The platform is designed to
operate as a scalable web and mobile application capable of expanding to multiple cities and municipalities. It focuses on
improving waste segregation, monitoring collection processes, maintaining structured digital records, and encouraging citizen
participation through incentives. The system can further be extended for large-scale smart city deployments and integration with
government waste management infrastructures.
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IV.EXISTING ALGORITHM

1. Waste Detection and Reporting Algorithm

Image-based waste identification is supported through user-uploaded photos and videos, which are processed and stored in the
system database.

Location tagging and timestamp recording are automatically applied to each complaint to ensure accurate tracking and
verification.

2. Smart Bin Processing Algorithm
Sensor-Based Waste Level Detection is implemented using ultrasonic and IR sensors to monitor bin capacity in real time.

Threshold-Based Alert Generation triggers automatic notifications to NGOs when bins reach predefined fill levels.

3. Algorithm for Complaint Management

State-Based Complaint Handling Logic ensures that each waste report follows a defined lifecycle such as Pending, In Progress,
and Resolved.

Duplicate Complaint Prevention Algorithm avoids multiple entries for the same location within a short time interval.

4. Reward and Subscription Processing
Rule-Based Point Allocation assigns reward points based on valid complaint submissions and responsible waste disposal.
Subscription Validation Algorithm manages user access to Basic and Premium plans and controls feature limitations accordingly.

5. Security and Authentication
Password Encryption is implemented using secure hashing algorithms to protect user credentials.
Role-Based Access Control (RBAC) restricts system features based on user roles such as Citizen, NGO, and Administrator.

6. Database Management

Data Storage and Retrieval are managed using structured database queries for efficient complaint tracking.

Aggregation and Reporting Algorithms generate dashboards, statistics, and performance summaries for monitoring system
effectiveness.

IV. FLOW OF PROJECT
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V. RESULTS AND DISCUSSION

The CityFix smart waste management system was tested under simulated real-time conditions to evaluate its functionality,
responsiveness, and reliability. During testing, users were able to successfully submit waste complaints by uploading images and
descriptions through the application interface. The system accurately stored complaint details, assigned appropriate status labels
such as Pending and In Progress, and forwarded alerts to designated NGOs or authorities.

CityFix

Fix Urban Problems

Get Started

Figure 1.1
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Smart bin monitoring was also evaluated, where sensor-based threshold detection successfully generated automatic notifications
when bins reached predefined capacity levels. All complaint records and updates were stored securely in the database without
duplication or data inconsistency.
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Figure 1.2

The results demonstrate that the integration of digital reporting, real-time status tracking, reward allocation, and NGO
coordination significantly improves the efficiency of urban waste handling processes. The dashboard interface provided clear
visibility of complaint history, resolution timelines, and user reward points, confirming proper data aggregation and visualization.
Experimental evaluation showed improved response coordination and transparency compared to traditional complaint systems.
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Overall, the system performed reliably under controlled testing conditions and proves to be a practical, scalable, and sustainable
solution for enhancing waste management operations in smart city environments.

VI. FUTURE SCOPE

The CityFix platform has significant potential for expansion and enhancement in future developments. The system can be
extended to support full-scale mobile application deployment, enabling citizens to report issues and receive updates seamlessly
through Android and iOS devices. Cloud integration can further improve scalability, allowing the platform to operate across
multiple cities with centralized monitoring and data management. Advanced analytics and machine learning techniques can be
incorporated to predict waste generation patterns, optimize collection routes, and identify high-risk pollution zones, thereby
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improving operational efficiency.

The CityFix platform has significant potential for expansion and enhancement in future developments. The system can be
extended to support full-scale mobile application deployment, enabling citizens to report issues and receive updates seamlessly
through Android and iOS devices. Cloud integration can further improve scalability, allowing the platform to operate across
multiple cities with centralized monitoring and data management. Advanced analytics and machine learning techniques can be
incorporated to predict waste generation patterns, optimize collection routes, and identify high-risk pollution zones, thereby
improving operational efficiency.

VII. RESULT AND PERFORMANCE EVALUATION
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Plastic waste collection near Green Park is
overflowing. Please send help!

° Your complaint has been sent to the
nearest NGO successfully.

Status
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® Green Park
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= Complaint ID: CFX123456789

VIIl. CONCLUSION

The CityFix system successfully demonstrates how modern web technologies and smart monitoring mechanisms can be integrated
to improve urban waste management processes. By enabling digital complaint submission, real-time tracking, NGO coordination,
and reward-based citizen participation, the platform enhances transparency, efficiency, and accountability in waste handling
operations. The integration of loT-enabled smart bins and scalable architecture further strengthens its capability to operate in
real-world smart city environments. Overall, the project provides a practical, sustainable, and technology-driven solution that
contributes to cleaner cities and responsible environmental practices while offering strong potential for future expansion and
large-scale implementation.
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