IJIREEICE ISSN (O) 2321-2004, ISSN (P) 2321-5526

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering
Impact Factor 8.021 ::¢ Peer-reviewed & Refereed journal :< Vol. 12, Issue 3, March 2024
DOI: 10.17148/1IJIREEICE.2024.12309

Debris Management System with 10T Integration
for Efficient Waste Disposal

Prof. M. M Kolap?, Kedar Nitin Joshi?, Rohit Chandrakant Saste?,

Sarang Namdev Gandhawale*

Department of Electronics and Telecommunication, Dr.J.J Magdum College of Engineering, Jaysingpur 416 101.

Mabharashtra, Indial

Abstract: The "Debris Management System with 10T Integration for Efficient Waste Disposal" project aims to
revolutionize waste management practices by leveraging the power of Internet of Things (IoT) technology. Traditional
waste disposal methods often lack efficiency and are prone to environmental hazards. This project proposes an
innovative solution that combines 10T devices, data analytics, and a centralized management system to streamline
debris management processes.

The smart dustbin system comprises a network of loT-enabled bins strategically deployed in urban and public spaces.
Each dustbin is equipped with sensors to detect fill levels, weight, and Hazardous Gas. These sensors transmit real-time
data to a central server or cloud-based platform via wireless communication protocols such as Wi-Fi.
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1. INTRODUCTION

Waste management is critical for sustainable, healthy towns, cities and communities in general, yet it is very often
overlooked, more particularly in developing countries. There is a vast increase of waste in the world today which is a
threat not only for the human race but also for the earth’s environment.

As a result of this increase, the world is moving towards and looking into smart technology in order to have the most
efficient way of dealing with the everyday waste as it comprises of a major chunk of waste material of cities and
contributes heavily to environmental problems now and in the long term. In real life, very little attention or none in
some regions of the world, is paid to waste management.

However, if you were to put yourself in the position of waste management companies and municipals/councils, you
would see the inefficiencies a lot more succinctly especially with the collection of waste.

The current methods of waste management dictate that all waste bins have to be attended to whether they are full or
not. This form of collection wastes time, money (manpower costs and transportation) plus energy as the collectors are
attending to bins which do not need to be attended to.

Trivial as it may sound, imagine the costs that the company can save by being much more efficient. For you and | as
the public, at any one time, we are most likely bound to encounter overflowing bins due to inefficient waste collection
If local authorities put a bin in a high traffic area, it fills up quickly, and starts to overflow onto the walkway.

By the time collectors come to empty it, the supposed public benefit has becomea very unhygenic eyesore to say the
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. METHODOLOGY
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Fig: 1. Block Diagram

In This Block Diagram

- Debris Collection Points represent the physical locations where waste and debrisare collected.

- 10T Devices include various sensors and cameras placed at collection points tomonitor waste levels, quality,
and other relevant data.

- Data Collection and Processing involves gathering data from 10T devices and preprocessing it for further
analysis.

- The Cloud Platform is used to store and manage the collected data securely.Popular cloud providers like AWS,
Azure, or Google Cloud canbe utilized.

- Data Analytics and Insights represent the process of analyzing the data to gaininsights into waste patterns, fill
levels, and operational efficiency.

- Waste Management System incorporates software and infrastructure to managewaste logistics, scheduling, and
routing.

- Efficient Waste Disposal Processes involve optimized waste disposal methods, which may include recycling,
composting, or landfill disposal.

i Hardware Component

ESP32: The ESP32 is a powerful microcontroller developed Espressif system. It’s widely used in IoT projects due to
its built-in Wi-Fi and Bluetooth capabilities, as well as its low power consumption. Developers often use it for projects
like home automation, wearable device, and sensor monitoring system.

Ultrasonic Sensor: An ultrasonic sensor is a device that emits high-frequency sound waves (ultrasonic waves) and
measures the time it takes for the waves to bounce back after hitting an object. These sensors typically consist of a
transmitter, which emits the ultrasonic waves, and a receiver, which detects the waves after they bounce off objects.

Gas Sensor: This methane gas sensor detects the concentration of methane gas in the air and ouputs its reading as an
analog voltage. The concentration sensing range of 300 ppm to 10,000 ppm is suitable for leak detection. For example,
the sensor could detect if someone left a gas stove on but not lit. The sensor can operate at temperatures from -10 to
50°C and consumes less than 150 mA at 5 V.
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Load Cell: A load cell is a transducer that is used to create an electrical signal whose magnitude is directly
proportional to the force being measured. The various types of load cells include hydraulic load cells, pneumatic load
cells and strain gauge load cells. This is a standard load cell for measuring weight upto 5 Kg. The output of the load
cell is in mili- volts and cannot be directly measured by a micro-controller. So an ADC with high resolution or an
instrumentation amplifier is required to make the output of the load cell readable to a micro- controller.

LCD Display: An LCD screen is an electronic display module that uses liquid crystal to produce a visible image. The
16x2 LCD display is a very basic module commonly used in circuits. The 16x2 translates a display of 16 characters per
line in 2 such lines. In this LCD, each character is displayed in a 5x7 pixel matrix.

I1. RESULT

3.1. Real-time Monitoring: Implement 10T sensors to monitor waste bins and containers in real-time, enabling
efficient waste collection scheduling.

3.2 Optimization of Collection Routes: Analyze data from loT devices to optimize waste collection routes,
reducing fuel consumption and operational costs.

3.3. Waste Level Sensing: Ensure that waste bins are only emptied when they are close to full, reducing
unnecessary collections and minimizing resource wastage.

3.4. Environmental Impact Reduction: Decrease the environmental footprint of waste management by
optimizing resource allocation and reducing greenhouse gas emissions.

3.5. Data Analytics: Utilize collected data to identify trends, assess performance, and make informed decisions for
continuous improvement.

3.6. Scalability: Design a system that can adapt to changing waste management needs as the community grows or
evolves.

3.7. Sustainability: Promote sustainability by minimizing landfill waste through recycling and composting
initiatives supported by the 10T system.

Fig: 1. Smart Dustbin
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V. CONCLUSION

The implementation of a Debris Management System with 10T integration for efficient waste disposal offers numerous
benefits. Through real-time monitoring and data analysis, this system enhances waste management processes by
optimizing collection routes, reducing operational costs, and minimizing environmental impact. By leveraging loT
technologies, such as sensors and connectivity, municipalities and waste management companies can achieve greater
efficiency, transparency, and sustainability in their waste disposal operations. Additionally, the integration of loT
enables predictive maintenance, ensuring the continuous functionality of waste management infrastructure. Overall,
this project demonstrates the potential of technology-driven solutions to address pressing environmental challenges and
improve urban sustainability efforts.

V. FUTURE SCOPE

The future scope of a debris management system with 10T integration for efficient waste disposal is promising. With
I0T, real-time monitoring of waste levels, optimization of collection routes, and predictive maintenance of disposal
equipment can be achieved. Additionally, data analytics can help identify patterns for better resource allocation and
environmental impact assessment. As technology advances, incorporating machine learning and Al could further
enhance efficiency and sustainability in waste management processes.
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