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Abstract: This project, titled “Dry and Wet Waste Segregation Using Arduino, ” focuses on the design and
development of an automated waste segregation system using embedded technology. The system utilizes
sensors such as moisture sensors and proximity sensors integrated with an Arduino microcontroller to
classify waste into dry and wet categories.

The working principle is based on detecting the moisture content in waste materials. When waste is placed
into the system, sensors analyze its properties and automatically direct it into separate bins using a servo
motor mechanism. This reduces manual effort and increases efficiency in waste management.

The main objective of this project is to develop a low-cost, automated, and efficient waste segregation
system that can be used in households, public places, and industries. The system promotes proper waste
management, reduces environmental pollution, and supports recycling processes
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I. INTRODUCTION
Waste management has become a critical issue in modern society due to the rapid increase in population and urbanization.
Improper disposal and lack of segregation of waste at the source lead to environmental pollution, health hazards, and
inefficiencies in recycling processes. In traditional waste management systems, dry and wet waste are often mixed
together, making it difficult to process and recycle the waste effectively. Manual segregation of waste is time-consuming,
labor-intensive, and prone to human error.
To address these challenges, an automated waste segregation system using Arduino is proposed. This system aims to
simplify and improve the waste segregation process by using sensors and embedded systems. The Arduino
microcontroller acts as the central processing unit, which receives input from sensors and controls the output mechanism
accordingly.
The system operates by detecting the moisture level in the waste material. Wet waste, such as food scraps and organic
materials, contains higher moisture content, while dry waste, such as plastic, paper, and metal, contains little or no
moisture. Based on this distinction, the system automatically segregates the waste into separate bins without requiring
manual intervention.
This project highlights the importance of integrating technology into environmental management and demonstrates how
embedded systems can be used to develop smart and efficient solutions for real-world problems.

II. LITERATURE SURVEY
In recent years, several researchers have explored the use of technology in waste management systems. The integration
of sensors, microcontrollers, and IoT has led to the development of smart waste management solutions that improve
efficiency and reduce human effort. Various studies have proposed systems such as ¢ smart dustbins, loT-based waste
monitoring systems, and image processing-based waste classification techniques.
Many existing systems use advanced technologies like machine learning and computer vision to classify waste. While
these systems offer high accuracy, they are often expensive and require complex infrastructure, making them unsuitable
for small-scale or low-cost applications. Additionally, some systems require continuous internet connectivity, which may
not be feasible in all environments.
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Sensor-based systems using Arduino have gained popularity due to their simplicity, affordability, and ease of
implementation. These systems use sensors like moisture sensors, metal detectors, and infrared sensors to classify waste
based on physical properties.

Research indicates that such systems are effective for basic waste segregation and can be implemented in homes, schools,
and public places.

The proposed system focuses on a low-cost and efficient solution using Arduino and sensors, making it accessible and
practical for everyday use. It bridges the gap between advanced technological solutions and e real-world applicability by
providing a simple yet effective method for waste segregation.

II1. SCOPE OF THE PROJECT
The scope of the Dry and Wet Waste Segregation system using Arduino includes both functional and ¢ non-functional
aspects that define the system's capabilities and performance.
From a functional perspective, the system is designed to automatically detect and segregate waste into dry and wet
categories based on moisture content. It includes sensor-based detection, automated decisionmaking using a
microcontroller, and mechanical movement using a servo motor to direct waste into appropriate bins. The system operates
in real-time and requires minimal human interaction, making it suitable for continuous use.
From a non-functional perspective, the system emphasizes usability, reliability, and efficiency. It is designed to be simple
and user-friendly so that individuals without technical knowledge can operate it easily. The system provides quick
response times and ensures accurate segregation of waste. It is also scalable, meaning it can be expanded or integrated
with advanced technologies such as IoT for smart city applications. Additionally, the system is maintainable and can be
easily upgraded or repaired if required. Overall, the project aims to provide a practical and efficient solution for improving
waste management practices.

IV. METHODOLOGY / APPROACH
The development of the Dry and Wet Waste
Segregation system follows a systematic approach to ensure proper implementation and functionality. The first step
involves problem analysis and requirement gathering, where the issues related to manual waste segregation are identified
and the need for an automated solution is established. In the system design phase, the hardware components and system
architecture are defined. The system consists of an Arduino Uno microcontroller, a moisture sensor for detecting wet
waste, an ultrasonic sensor for detecting the presence of waste, a servo motor for directing the waste, and separate bins
for dry and wet waste collection.
The working principle of the system begins when waste is placed into the input section. The ultrasonic sensor detects the
presence of waste and activates the system. The moisture sensor then measures the moisture content of the waste material.
Based on the sensor readings, the Arduino processes the data and determines whether the waste is dry or wet. The servo
motor is then activated to rotate in a specific direction, directing the waste into the corresponding bin.
During the development phase, the system is assembled, and the Arduino is programmed using embedded C/C++
language. The sensors are calibrated, and the system is tested to ensure accurate readings and proper functioning. In the
testing phase, various types of waste materials are used to verify the system's accuracy and reliability.
Finally, the system is implemented as a working prototype, demonstrating the effectiveness of automated waste
segregation.

V. ADVANTAGES

1. The proposed system reduces the need for manual segregation, thereby saving time and human effort in waste
management processes.

2. The system improves the accuracy of waste classification, ensuring proper separation of dry and wet waste.

3. It ensures proper disposal of waste, which helps in maintaining cleanliness and hygiene.
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4. The system is cost-effective and easy to implement, making it suitable for a wide range of users including households
and institutions.

5. It is environmentally friendly as it promotes recycling and helps in reducing environmental pollution.

6. The system supports the development of smart cities by enabling automated and efficient waste management solutions.
7. Additionally, the system can be easily expanded or integrated with advanced technologies such as IoT and Al for
improved functionality and performance.

VI. APPLICATIONS

1. It can be used in households for daily waste management, ensuring proper segregation at the source.

2. It is suitable for public places such as parks, railway stations, and bus stands where efficient waste management is
required.

3. Educational institutions can use the system for practical demonstrations of embedded systems and environmental
engineering concepts.

4. Industries can implement the system to manage waste generated during production processes effectively.

5. Municipal corporations can adopt this system as part of smart city initiatives to improve urban waste management.

VII. CONCLUSION

In conclusion, the Dry and Wet Waste Segregation using Arduino system provides an efficient and automated solution
to the problem of waste management. The system successfully demonstrates how embedded systems and sensor
technology can be used to classify and segregate waste with minimal human intervention. It improves efficiency, reduces
environmental impact, and promotes sustainable practices.

The project serves as a foundation for future developments, where advanced technologies such as IoT, artificial
intelligence, and machine learning can be integrated to enhance the system's capabilities. Overall, the system contributes
to the development of smart and eco-friendly waste management solutions.
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