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ABSTRACT: Electronic garbage, sometimes known as E rubbish, is an emerging waste stream that has complicated
features and is growing quickly. In both richand developing nations, the growing amount of electronic trash has become
a challenge in the eld of waste management. A signicant amount of electronic waste is not collected effectively. The
majority of electronic waste is dumped in signicant amounts in land 1ls. E-waste detection at the rst disposal stage is
one of the ef cient approaches. The CNN-based approach to object recognition through picture processing. Similar to
how scale invariants are used this method uses feature transform on feature detection to recognize objects. To
accomplish predictable matching between various angles of an item or a scene, the invariant feature that is extracted
from the provided photos is used.

This features durability across a wide range, and variation in illumination has both been proven to be proportional to
noise and the rotation and size of the image.The ability to recognize many characteristics at once method, which is
effective for feature extraction. The is provided by this methods that are currently in use include inducting sources,
eddy current separators, etc. The only metals this kind of detection has been inferred to detect are metals. Another
technique uses X-ray technology and near-infrared sensors to identify

garbage depending on the density of the material.

I. INTRODUCTION

E-Waste Detection and Recycling: Develop a machine learning model identify and classify electronic waste (e-waste)
items from images or descriptions. The system can provide users with information on that can how to properly recycle
or dispose of electronic devices, reducing environmental impact. Ever wonder what to do with old gadgets like phones
and laptops when you're done with them? Our project, E-Waste Detective, is like a helpful friend who knows exactly.

What Is E-Waste Detective? E-Waste Detective is like a clever robot that can look at pictures of old electronic stuff and
tell you what to do with them. It's like having a recycling expert right in your pocket. How Does It Work? You take a
picture of your old electronic thing or describe it to E-Waste Detective. The robot looks at the picture or listens to your
description and says, "Hey, I know what that is!" It can tell if it's a phone, a computer, or something else. Then, it tells
you what to do next. It might say, "Great job! You can recycle that at a special place near you." Or it might say, "Uh-
oh, that's tricky to recycle. Let's find the best way to get rid of it safely."

In Simple Words: E-Waste Detective is like a smart robot friend that helps you figure out what to do with old electronic
things. You show it a picture or tell it what you have, and it tells you how to recycle it safely. It's like having a
recycling expert in your pocket, saving the planet, one gadget at a time! In the project described, which focuses on E-
Waste Detection and Recycling using amachine learning model, there is typically no need to create a physical device
or gadget. Instead, the project primarily involves software development and machine learning.

1. Machine Learning Model: You will develop a machine learning model that can analyze images or descriptions of
electronic waste (e-waste) items and classify them into different categories, such as smartphones, laptops, or other
electronic devices. This model does not require a physical device but relies on computer programming and data.

2. Software Application: You will create a software application or a rather mobile app that allows users to take pictures

of their e-waste items or describe them. This app will use the machine learning model to classify the items and provide
recycling instructions.
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II. LITERATURE SURVEY

Gwendolyn Foo et al.: Crosshead screws are a common fastener type used in products and the detection of them by
computers can aid in automating disassembly for more sustainable EoL treatment. By re-training the model on
environment-speci ¢ images obtained from the disassembly cell in the application, combined with the knowledge
of common fastener congurations to predict missed detections, screw detection is signicantly improved.
Furthermore, the model can detect screw heads with variation in the rotation due to the training data being of screw
heads in different 2-dimensional orientations which naturally occurs in WEEE. The orientation of the LCD monitor
has little to no effect on the detections for this same reason. Nonetheless, images of LCD monitors in differing
orientations were included in testing to ensure this.

Lenny Halim et al.: This paper describes the research development on e-waste and proposes the perspective of
future research. However, of the the implementation aforementioned research becomes a future goal in developing
countries due to less research and limited topics regarding e-waste and the lag of technology development.
Bingbing Fang et al.: Waste disposal is inef cient, leading to severe environmental pollution, high costs, and a
lack of leadership in the disposal process. Waste management is a challenge for both developed and developing
countries. However, arti cial intelligence can improve treatment ef ciency, reduce environmental damage, and
provide computational solutions for smarter waste management. This review is divided into nine sections,
including denitions and the application of arti cial intelligence in waste management.

Jun Li et al.: We can see from the above theoretical analysis and experimental results that the PCA-CNN stereo
matching method based on RANSAC can reach a high precision and greatly reduce the matching complexity at the
same time. This algorithm is improved signi cantly in real-time and accuracy. According to the above analysis, the
CNN coordinates algorithm and PCA-CNN algorithm have the same direction, and gradient of the feature point,
the distinction lies in the difference in surrounding descriptors.

Mao Wei et al.: In this paper,an improved weighted local intensity binary CNN descriptor (WLIB-CNN) is
proposed. It consists of a weighted local gradient binary descriptor and a local intensity binary descriptor.

Marco Leo et al.: Experimental results demonstrate the capability of the proposed approach to recognize the ball
in image soccer sequences acquired in different light conditions. Ball recognition performance are comparable to
those obtained in the previous works by using appearance-based methods involving more complex training
procedures.

Yunhao Chang et al.: This study proposed a robust matching method for SAR images based on Fourier HORG
descriptors. Based on the SAR-CNN algorithm framework, we used Fourier analysis of the ratio gradient in the
polar coordinate system to obtain rotation-invariant Fourier HORG descriptors. The result of an experiment
involving four sets of SAR images showed that the method proposed in this study achieved higher accuracy and
robustness than the Fourier HOG descriptor-based image matching method and the SAR-CNNalgorithm, as well as
the distribution was more uniform.

Yuming Xiang et al.: In this paper, an automatic and robust CNN-like algorithm is proposed to solve the
registration of optical-to-SAR images, denoted as OS CNN. The proposed OS-CNN algorithm utilizes two
different operators to calculate consistent gradients for SAR and optical images. Then, two Harris Scale spaces are
constructed for two images. Repeatable key points are detected by nding the local maxima in two Harris Scale
spaces, followed by aproposed localization re nement method.

Aria Bisma et al.: The system implemented in this study is a trash bin that can automatically separate and collect
recyclable trash using YOLO object detection, which runs in Raspberry Pi 4 B+ and classi es four recyclable
categories (can, paper, plastic, and other). Here, the webcam retrieves a video image of the recyclables and
functions as the input for classi cation using YOLO object detection. Once the object has been detected, a servo
rotates the trash bin lid to reveal the correct compartment according to the detected recyclables.

Samuel Abalansa et al.: The export of e-waste to developing countries is driven by the need for novel sources of
materials and constant technological advancement. This is currently creating millions of jobs across the globe (the
GOOD), contributing to the attainment of some of the 2030 Sustainable Development Goals (SDGs), such as
ending poverty in developing countries. Complex human activities, both formal and informal, occur with this
“driver” but aws with management of e-waste are having negative effects on the“state change” of the environment
(the BAD) culminating with negative “impacts” on human welfare (the UGLY). The BAD and the UGLY will
outweight the GOOD in the absence of sound management measures, a trend that is inconsistent with the SDGs.
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II1. PROPOSED ALGORITHM

We are going to describe various algorithms, libraries, and types of neural networks used for Image Processing.
Types of Neural Networks For image compression, here, we have used two types of Neural Networks, namely:
* Convolutional Neural Networks (CNNS5s)

 Generative Adversarial Networks (GANSs)

Convolutional Neural Network (CNN):-

This network is designed to process the data with a greed-like topology such as image classication.
There are 3 types of Layers in CNN:

¢ Convolutional Layer.

* Pooling Layer.

« Fully Connected Layer.

Convolutional Layer: - It learns to detect the speci ¢ features in the data and extract the data. This layer is also known
as the core building block of CNN. In this layer Filter element is used for conducting operations in the Convolutional
Layer. The Iter also known as the kernel makes horizontal and vertical shifts according to the given stride rate until the
whole image is traversed.

Pooling Layer:- It reduces the spatial dimension of the data which is also known as dimensionality reduction. It helps
in reducing the Computational Power required for processing. We have two types of Pooling;

¢ Max Pooling: - It returns the Maximum Value from the area covered by the kernel, i.e. max value from the matrix
(normally 2x2).

» Average Pooling: - It returns the Average Value of all the parts covered by the kernel, i.e. average value from the
matrix (normally 2x2).

Fully Connected Layer: - It is operated on attened input where every input is connected to all the neurons present in
the Architecture. The FC Layer or Flatten is always present at the end of CNN Architecture CNN is mainly used for
extracting features using its different layers as mentioned above.

Generative Adversarial Network (GAN):-

These Networks are used for generative Modelling. It has two parts:

« Generator: - It generates a new data sample.

« Discriminator: - It can distinguish between the real data and the generated data.

GAN models use an unsupervised learning approach. Further, the Generator is not allowed to see the real image which
in results poor performance in the starting phase while at the other end, the Discriminator is allowed to look at all real
images but they are jumbled with fake ones that are produced by the generator The Discriminator can Bifurcate them.
When the Discriminator makes predictions, with the help of it the Generator tries to improve itself.

Discriminator also improves its performance as it is provided with more and more realistic images at each time by the
Generator One point of time comes when the Generator produces such kinds of Images which are harder to distinguish
so now it is easy for the user to get satisfactory result.

Some of the popular GANs are listed below:

» Deep Convolutional GANs (DCGANSs)

» Conditional GANs (CGANs)

IJIRSET©2024 | An ISO 9001:2008 Certified Journal | 11050



Impact
Factor
8.423

ﬂ’\ E%:E]. International Journal of Innovative Research of
[FI;I 3 Science, Engineering and Technology (IJIRSET)

|www.i'|irset.com | A Monthly Peer Reviewed & Referred Journal | e-ISSN: 2319-8753; p-ISSN: 2347-6710|
|[Volume 13, Issue 6, June 2024|

|DOI: 10.15680/1JIRSET.2024.1306103|

Max Pooling Average Pooling
29 | 15 | 28 | 184 31 | 15 | 28 | 184
0 [100| 70 | 38 0 |100| 70 | 38
12 | 12 7 2 12 | 12 7 2
12 | 12 | 45 6 12 | 12 | 45 6
2x2 2x2
pool size pool size
Y L
100 | 184 36 | 80
12 | 45 12 | 15

|

IV. CONCLUSION AND FUTURE WORK

Implementing CNN for e-waste detection involves a careful consideration of its strengths and weaknesses. CNN's
ability to provide distinctive, invariant features makes it a valuable tool for identifying However, its computational
demands and e-waste components in images. sensitivity to parameters require thoughtful optimization and potential
integration with other techniques for effcient and accurate e-waste detection. Future advancements and innovations in
computer vision may offer solutions to overcome the limitations of CNN and further enhance its effectiveness in e-
waste detection, contributing to improved e-waste management and sustainability.
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