INTRODUCTION
This paper introduces an IoT-based smart waste segregation bin to tackle India's growing waste management crisis (over 150,000 metric tons daily), where mixed degradable/non-degradable waste causes pollution, odors, infestation, and health issues from overflowing bins and irregular collection. The system, aligned with Swachh Bharat Scheme, uses NodeMCU ESP8266 (with WiFi) and sensors: color sensors to automatically separate waste into wet, dry, and e-waste; ultrasonic sensors to monitor fill levels (alerts at 50% and escalated at 90% to authorities); and servomotors for segregation. It enables real-time monitoring, reduces organic waste degradation and microorganism growth, and improves on existing methods with better centralized alerts, power management, and low-cost efficiency for a cleaner environment.
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PROBLEM STATEMENT
Previous studies on waste management in India have highlighted the massive daily waste generation (over 150,000 metric tons), issues with mixed degradable/non-degradable waste causing pollution, odors, infestation, and health risks from overflowing bins and irregular collection, as well as basic manual segregation methods, but none have developed a fully automated IoT-based system for real-time segregation into wet, dry, and e-waste with sensor-based level monitoring and escalating alerts to authorities. As a result, environmental hazards persist with inefficient collection, open degradation of organic waste, and microorganism growth. This paper addresses this gap by proposing a low-cost IoT smart bin using NodeMCU ESP8266 with color sensors for automatic segregation, ultrasonic sensors for fill-level detection and servomotors for processing, enabling centralized monitoring, better power management, and support for the Swachh Bharat Scheme to promote a cleaner India.

OBJECTIVES
MAIN OBJECTIVE
To design and implement an IoT-based automatic waste segregation and monitoring system 
SPECIFIC OBJECTIVES
1. To implement automatic waste segregation into wet, dry, and e-waste using color sensors interfaced with NodeMCU ESP8266 and servomotors for efficient separation. 
2. To integrate ultrasonic sensors for real-time detection of bin fill levels and trigger alerts a via WiFi to authorities. 
3. To enable centralized monitoring and control of the waste process through IoT connectivity, reducing open degradation and microorganism growth. 
4. To develop a low-cost system with effective power management for scalable deployment, improving on existing manual methods for cleaner waste handling.

GAP OF THE PAPER
Previous studies on waste management in India have addressed the issues of high waste generation (over 150,000 metric tons daily), problems with mixed waste, overflowing bins, manual segregation, and basic monitoring techniques, but none have developed a fully automated IoT-based smart bin that integrates color sensors for segregating wet, dry, and e-waste; ultrasonic sensors for real-time fill-level detection with escalating alerts and NodeMCU ESP8266 for centralized WiFi-enabled monitoring and power management. This leaves existing systems inefficient in automatic segregation, timely notifications, and reducing environmental hazards. This paper fills the gap by proposing and implementing such a low-cost, sensor-driven smart waste segregation system aligned with the Swachh Bharat Scheme.






