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Abstract: Today, the advancement of technology has the power to change everyone's life. Although this innovation is beneficial, 
it creates serious effects on human health and environmental health. One of the main reasons for this is "e-waste" resulting 
from electronic products. With the use of electronic products all over the world, the amount of "e-waste" or e-waste has also 
increased and this has now become a serious problem. Improper disposal of e-waste has become an environmental and public 
health problem as it now accounts for the largest portion of water litter in the world's cities. Therefore, correct classification and 
management of e-waste requires the recovery of important information about waste. These growing wastes are hard in nature 
and  rich in metals such as neodymium, indium, palladium, tantalum, platinum, gold, silver, lead and copper, which can be 
recovered from discards and brought back to the earth. Production cycle and daily use. In this project, a deep learning model is 
used to identify e-waste and general waste using image processing. The design model, on the other hand, selects the waste with 
good accuracy and takes less time. Wastes are divided into two groups according to the amount or value in the waste. By using 
this model effectively, we can solve e-waste management problems, improve recycling and contribute to environmental 
sustainability. 
Keywords: E-waste management, IoT, Machine Learning, Image Processing, smart green city etc. 
 

I. INTRODUCTION  
A smart city is an advanced ecosystem that integrates information and communications technology (ICT) to improve environmental 
safety and citizens' quality of life. Smart city applications, including personal and home services such as remote patient care and 
utilities, as well as solutions such as smart grids, traffic management and waste management, help create a smart and safe city. E-
Waste - Also known as e-waste; Electronic waste that is no longer needed and is no longer functional or usable. E-waste has an 
impact on the environment. Every year, millions of tons of electronic waste are thrown into landfills, and some of it ends up in 
rivers and oceans. E-waste emits toxic substances such as mercury, lead, cadmium, PCBs, benzene and dioxins, damaging soil and 
water bodies, threatening water and air quality, and harming human health  and the environment. In this context, e-waste, which is 
one of the most important problems regarding the use of smart cities, negatively affects human and environmental health, making 
this field an important research area. Today, rapid advances in technology and increasing consumer demand have caused many 
electronic products to reach the end of their useful life after a period of use. E-waste is the abbreviation for electronic waste. This 
term applies to waste electrical equipment or electrical equipment that can no longer be used due to malfunction, repair or lack of 
spare parts, or equipment that is no longer used to do good work. 
 

II. PROBLEM IDENTIFICATION  
E-waste is one of the largest sources of waste in the world. Studies show that India produces approximately 3.3 million tonnes of e-
waste every year and total e-waste generation is expected to reach 4.8 tonnes by 2011. In developing countries, WEEE accounts for 
1% of all waste and this amount is expected to increase. grow. This rate will be reduced to 2% by 2010. Two major problems with 
WEEE production include bulk e-waste and environmental  waste. TRAI report shows that there were approximately 113.26 million 
new mobile users in 2008, with an average of 9.5 million new users per month. The cellular market grew from 168.11 million in 
2003-2004 to 261.97 million in 2007-2008. In 2006, the growth rate of microwave ovens and air conditioners was around 25%. 
From 2006 to 2007, refrigerator sales  reached 4.2 million units and production increased by 17% compared to the previous year. 
Washing machines, which had previously experienced slow growth, recorded moderate growth in 2006. Color TV (CTV) sales 
tripled compared to 2007. Only about 19,000 tonnes of all e-waste are recycled, or 95% of waste. Repetition of crime. E-waste 
includes precious metals such as silver, gold and copper, as well as metals that benefit from renewable energy. 
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This process includes the destruction of e-waste and the elimination of valuable items that could harm the environment and health 
by making these activities illegal. This is a bad idea because it shows the severity of the problem in the industry, considering how 
much energy is produced and the products are toxic and unprofitable. The content of iron, copper, aluminum, gold and other metals 
in e-waste is more than 60%, plastic is about 30%, and pollution is only about 2.70%. Since recycling and extraction are criminally 
illegal, very important and dangerous processes are used to process and extract recycled materials from e-waste.  
 

III. OBJECTIVES 
The primary objective of this project is to create an online E-waste management system that is user-friendly, accessible, and 
effective in promoting sustainable waste management practices. 
1) Design a online waste management system using machine learning 
2) To detect the E waste and classify into normal waste and E waste. 
3) To implementation of an IoT- and cloud-based waste management system 
4) To test the output results after implementing machine learning model. 
5) To minimize the cost of installation and operation providing higher reliability.  
6) Combine all this system to make E-waste management more precise, which will help to provide maximise collection to any 

industry or place. 

IV. LITERATURE SURVEY 
Most of the waste management information that can be found in the literature recommends the use of smart devices or bins, 
prioritizing IoT-based recycling and sorting devices such as glass, bottles and plastic.   
Abba and Light [1] describe the design and implementation of an IoT-based Arduino microcontroller with ultrasonic sensors. The 
main purpose of this system is to measure the amount of waste accumulated in different areas. It constantly monitors the status of 
the bin and displays a message such as "full", "half full" or "black" on the LCD panel. Simultaneously, the microcontroller sends 
level data to the central web server system, which graphically displays the level for effective remote monitoring by authorities and 
end users. 
Haque et al. [14] proposed a garbage collection system that monitors garbage in a specific area and can detect garbage that needs to 
be disposed of at the end of each collection cycle. It includes instant humidity and temperature detection, odor, condition monitoring 
and waste level monitoring. Data is sent to the IoT cloud via WiFi for analysis and storage. Based on these parameters, the system 
determines which boxes are ready for collection. It shows the best garbage collection method using Google APIs. Additionally, 
customers can view data in real-time using Thingspeak private channels. 
Anjanappa et al. [4] developed a smart bin that can separate waste into biodegradable and non-biodegradable materials. The system 
uses components such as the NodeMCU microcontroller, artificial intelligence modeling using CNN technology, and the ESP32 
camera. The ESP32 camera captures images of garbage thrown into the trash bin and sends it to the cloud, allowing it to be analyzed 
by an artificial intelligence model. Using this prediction, the NodeMCU module activates the motor connected to the top of the base, 
opening the waste section. When the container is full, the ultrasonic sensor on the lid detects the distance and sends notifications 
when necessary, using ThingSpeak software.  
Al Duhayyim et al. [2] The remaining sections will focus on what has been published in the literature on smart e-material 
management. Researchers working on waste management in general have developed many methods; However, e-food is still an 
unsolved problem and what is important now is to monitor the status of e-waste, that is, products. Several articles introduced the 
concept of e-food. AEOIDLSWM technology is ready. A new approach combining artificial intelligence with the development of 
deep learning models to promote sustainable waste management in the IoT environment. The technology uses IoT-based camera 
sensors to capture images of waste, which are then processed by a microcontroller and CNN modules trained for different types of 
waste (cardboard, glass, metal, paper, plastic and waste) are used for distribution. The garbage classification process was improved 
with a feature extractor based on the residual network (ResNet) model and optimized using an AEO-based hyperparameter 
optimizer. 
Kang et al. [19] developed an intelligent collection system for e-waste recycling and management  in Malaysia. They developed a 
smart e-product container that uses ultrasonic sensors to measure the value of e-products in the home. They store it in Google 
Firebase, a cloud-based database system. A backend server was created to schedule collectors to collect e-waste when the bin 
volume reaches a certain level. They have also developed a mobile application that end users from the  public can use to dispose of 
e-waste at home.  
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Singh et al. [32] provide an IoT-based aggregation vendor machine (CVM) as part of their e-edge management solution. In order to 
use the system, users must first register and receive a QR code containing all personal information. Customers throw their e-waste 
into the CVM by scanning the QR code. The model uses ultrasonic sensors to measure the CVM's capacity and alert authorities 
when certain thresholds are exceeded. Collectors collect e-waste, transport it to recycling centers and issue invoices. The project 
uses the Arduino Uno platform to connect sensors and collect sensor data.  
Ali et al. [3] developed an intelligent electronic waste tracking system based on the Internet of Things, which uses the KY-026 
flame sensor and DS18B20 temperature sensor to monitor the status of electronic waste. The system also uses an HC-SR04 
ultrasonic sensor to measure debris levels. The input signal is processed by the Raspberry Pi 3 microprocessor, which also makes 
the output. Additionally, administrators can use ThingSpeak as an IoT platform to review and visualize collected data.  
Ramya et al. [26] presents a method to manage e-waste to identify it on the IoT cloud platform. E-waste images are collected by IoT 
nodes and stored in cloud data storage on the IoT cloud platform. Using the Fractional Horse Group Gas Optimization (FrHHGO) 
algorithm for routing, images are sent from the cloud to the central station for e-waste. For e-waste classification, quality features 
are extracted, refined, and combined with Shepherd Convolutional Neural Network (ShCNN) and Fractional Henry Gas 
Optimization (FHGO) based on Horse Herd Optimization Algorithm (HOA).  
Fajana et al. [9] Demonstration of an Internet of Things (IoT) system with ultrasonic sensors for real-time monitoring of e-food 
product levels. They use machine learning and artificial neural network (GAN) to identify e-waste. They then use a magnetic 
separator to separate the metal and plastic from the e-waste. This approach allows for recycling, including turning plastic into 
biochar and metal into solar cells that can be used to produce biofuel. Additionally, the system uses a cloud-based platform for data 
analysis. 
Madhav et al. [31] proposed a mobile device that can use transfer learning to identify household waste. This is a feature added to 
existing city garbage trucks, allowing them to drive on their own while taking photographs of garbage at the collection point. The 
robot uses deep learning to identify e-waste, making it more accurate than the Modified ResNet 50 network. It then separates them 
using arm-based lifting and storage mechanisms. After collecting all the garbage, the robot returns to the truck and puts the garbage 
in a special place. 
Sampedro et al. [29] YOLOv4 reported a smart electronic device that can identify different types of e-waste such as batteries, 
chargers, and smartphones using object detection model and  Raspberry Pi 3. Credit the user's e-wallet. Since all changes are saved 
to the server, administrators can use the administrative dashboard to monitor consumption and determine when e-materials need to 
be collected. GSM and WIFI modules assist in accounting and monitoring.  
Rani et al. [27] Smart campus mobile e-inventory management solution  based on the Internet of Things. The system uses the Single 
Shot Multi-Box Detector Lite-MobileNet-v2 model (learned from the Microsoft Common Objects in Context dataset) to identify 
waste objects in images using the Raspberry Pi 3 microcontroller. The tool also collects e-waste and the percentage of each 
container. Tracking data is stored on the cloud platform and streamed through an interactive mobile application designed 
specifically for Android smartphones. 
 

V. PROPOSED SYSTEM 
 

 
Fig. 1. Block Diagram of system  

 
With the help of the offering, users will have an easy way to send requests and provide information to administrators whenever and 
wherever they want.  
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The plan does not require physical work and saves a lot of time. After installing the camera, customers can send photos of areas that 
need physical cleaning. Image fields will be combined to  manage file uploads. We will  use server-side validation to ensure that the 
submitted data meets the  requirements. The displayed images will be analyzed and trained machine learning  will be used to 
determine the type of e-waste. By integrating learning models, automatic waste classification will be possible.  
 
A. Advantages of Preparation Process 
1) Menu driver 
2) Eliminate manual intervention whenever possible 
3) No error correction site 
4) Online error correction tool 
5) Secure environment 
6) Two to ensure It is possible to generate instant reports throughout the day 
7) Manage security. 

 
VI. FLOW DIAGRAM 

 

 
Fig. 1. Flow Diagram of system  

 
VII. ADVANTAGES 

1) Improved Accuracy: Machine learning algorithms can learn complex patterns and characteristics of data and achieve higher 
accuracy in detecting and classifying e-waste than the ever-present traditional methods. 

2) Efficiency: Searching for e-products using technology can reduce the time and effort required for classification and analysis, 
thus increasing efficiency. 

3) Cost Efficiency: While initial development may require investment, in the long run automating the discovery of e-materials 
through machine learning can reduce analysis and labor costs associated with analysis. 

4) Scalability: Machine learning models can be trained on large data sets and easily scaled to handle increasing amounts of e-
commerce, making them suitable for both small and large-scale management applications. 

5) Real-time Monitoring: Machine learning-based e-waste can monitor the flow in real-time, allowing timely interventions and 
decisions to improve the system's standard waste management.  

6) Customization and Adaptability: Machine learning models can be customized and tailored to specific wastewaters, 
environments and needs, providing greater flexibility and optimization.  

7) Environmental Impact: Machine learning can help reduce the environmental impact of e-waste disposal and recycling by 
improving the efficiency and accuracy of e-waste and distribution. 

 
Overall, applying machine learning to e-waste can provide many benefits, including improving the accuracy, efficiency, 
productivity and environmental sustainability of waste management. 
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VIII. CONCLUSION 
The development and application of e-waste using machine learning holds great promise for e-waste management-related issues. 
Using machine learning algorithms such as convolutional neural networks (CNN) and support vector machines (SVM), the system 
can identify and classify different types of e-waste in real time. This automation reduces reliance on manual deployment, reduces 
the risk of human error, and ensures consistent workflow. The benefits of using machine learning to implement e-waste detection 
are not limited to efficiency but also include environmental safety and cost savings. The system supports the principles of recycling, 
resource recovery and business environment by identifying and separating valuable products from the e-waste stream. 
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