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In today's industrial landscape, efficient sorting of materials is crucial for optimizing production processes and 

ensuring quality control. Metal and non-metal sorting is a common requirement in industries ranging from recycling 

plants to manufacturing facilities. Traditional sorting methods often involve manual labor, which can be time- 

consuming, error-prone, and inefficient. 

 
To address these challenges, this project presents a microcontroller-based sorting system designed to automate the 

process of separating metal and non-metal objects. The system utilizes an ESP8266 module as the central controller, 

offering versatility, connectivity, and programmability. 
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1.1 INTRODUCTION 
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ABSTRACT 

1. As the objects move along the conveyor, the inductive proximity sensor detects the presence of metal objects. 
2. Upon detection of a metal object, the microcontroller processes the signal and commands the motor to turn clockwise, 

diverting the metal object to one side for separate handling. 

3. If no metal object is detected, the microcontroller keeps the motor turning anti-clockwise, allowing non-metal objects 

to continue along the conveyor without diversion. 

This system offers a cost-effective and efficient solution for automated metal and non-metal sorting, applicable in 

various industrial and recycling scenarios. 

This project proposes a microcontroller-based metal and non-metal sorting system utilizing an ESP8266 module as 

the core controller. The system is designed with a wooden conveyor structure equipped with an inductive proximity 

sensor at one end and a motor for sorting at the other end. 

 

The functioning of the system is as follows: 
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1.2 OBJECTIVE 

 
Create an automated sorting system using a microcontroller to accurately distinguish between metal and non-metal 

objects on a conveyor belt, and it is used in industrial purpose 

1.3 METHODOLOGY 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

Requirement Analysis:Begin by identifying the specific requirements of the metal and non-metal sorting system. 

Determine the types of materials to be sorted, the throughput capacity, environmental conditions, and budget 

constraints. 

Component Selection: Choose suitable components for the system, including the ESP8266 module as the 

microcontroller, inductive proximity sensor for metal detection, motor for sorting, conveyor belt, power supply, and 

supporting materials for the conveyor structure. 
Hardware Design and Assembly: 

  Design the wooden conveyor structure to accommodate the conveyor belt and components securely. 
 Mount the inductive proximity sensor at one end of the conveyor to detect metal objects. 

 Install the motor at the other end of the conveyor for sorting purposes. 
 Connect the ESP8266 module, sensor, motor, and power supply according to the circuit diagram. 

Software Development: 

  Program the ESP8266 module to initialize the system, read sensor data, and control the motor based on metal 
detection. 

  Implement algorithms for interpreting sensor signals and determining motor direction (clockwise for metal 

detection, anti-clockwise otherwise). 

 Incorporate error handling and safety features to ensure reliable operation of the system. 

By adhering to these design specifications, the metal and non-metal sorting system can be engineered to meet the 
specific needs of industrial applications, providing efficient and accurate sorting capabilities while ensuring safety, 

usability, and cost-effectiveness. 

1.4 SCOPE 
 
 

 Advanced Sorting Algorithms : Implementing machine learning and artificial intelligence algorithms can enhance 

the sorting system's capabilities by enabling it to learn and adapt to different types of materials, increasing sorting 
accuracy and efficiency. 

Multi-Criteria Sorting: Developments in sensor technology and algorithm design can enable the sorting system to 
classify materials based on multiple criteria such as color, shape, size, and material composition, expanding its 

applicability to a wider range of sorting tasks. 

The implementation involves a wooden conveyor structure equipped with an inductive proximity sensor positioned at 

one end. As objects move along the conveyor, the sensor detects the presence of metal items. Depending on the 

sensor's output, the microcontroller commands a motor at the end of the conveyor to actuate a sorting mechanism. 

 
This system aims to streamline the sorting process by eliminating the need for manual intervention, thereby 

enhancing efficiency and reducing labor costs. Additionally, by leveraging microcontroller technology and sensor- 

based detection, the system can adapt to different types of materials and sorting requirements. 

 
The following sections will delve into the detailed design, components, operation, and potential applications of the 

proposed metal and non-metal sorting system. 
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When citing references, be sure to follow the citation style preferred by your institution or publisher, such as APA, 

MLA, or Chicago style. 

II. LITERATURE REVIEW. 
 

1. Sensor-Based Sorting Technologies: [i] In the field of recycling, sensor-based sorting technologies have gained 
significant attention. These systems utilize various sensors, including optical, electromagnetic, and X-ray sensors, to 

identify and separate different materials based on their properties such as color, conductivity, and density. 

[ii] While effective, these systems can be expensive and may require complex calibration and maintenance. 

2. Inductive Proximity Sensors: [i]Inductive proximity sensors are commonly used for metal detection due to their 

reliability, fast response time, and non-contact operation. These sensors generate electromagnetic fields and detect 

changes in the field caused by the presence of metallic objects. 

[ii] They are widely employed in metal sorting applications, including scrap metal recycling and industrial 

automation. 

3. Microcontroller-Based Sorting Systems:[i] Microcontroller-based sorting systems offer flexibility, scalability, and 
cost-effectiveness. By integrating microcontrollers with sensors and actuators, these systems can autonomously detect 

and sort objects based on predefined criteria. 

[ii] The ESP8266 module, known for its low cost, built-in Wi-Fi capabilities, and ease of programming, has emerged 

as a popular choice for developing IoT-based sorting solutions. 

4. Applications and Case Studies:[i] Metal and non-metal sorting systems find applications in diverse industries. For 
instance, in the recycling sector, automated sorting technologies are used to separate ferrous and non-ferrous metals, 

plastics, glass, and other materials from mixed waste streams. 

[ii] In manufacturing, these systems ensure the quality and integrity of products by removing metallic contaminants 

from raw materials or finished goods. 

5. Challenges and Future Directions: [i] Despite advancements in sorting technologies, challenges such as sensor 

accuracy, material heterogeneity, and processing speed remain areas of concern. 

[ii] Future research directions include the development of machine learning algorithms for adaptive sorting, the 

integration of advanced sensor technologies, and the optimization of sorting processes for resource recovery and 
waste reduction. 

[iii] In summary, the literature highlights the importance of metal and non-metal sorting systems in various industries 

and the ongoing efforts to enhance their efficiency, accuracy, and sustainability through sensor-based technologies 

and microcontroller integration 
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