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Abstract — Plastic is more complicated than most people think.
Over 380 million tons of plastic are produced worldwide each
year, with half of that amount going toward single-use products
like straws, cups, and polythene bags. At least 8 million tons of
plastic debris enter our oceans each year, becoming contaminants
that harm the ecosystem. Therefore, handling this type of mass-
produced material is required. Plastics can be divided into seven
main categories. They are all different from one other. While
some can be reused, others that are exposed to high temperatures
may release toxic substances.

While many materials can be recycled with ease, others need
more intricate and careful processing. Recycling programs
mostly take Polyethylene Terephthalate (1-PET) and High-
Density Polyethylene (HDPE), despite scientists' ongoing efforts
to devise the best technique and plan for recycling all of those
types of plastic (2-HDPE).

Manually classifying plastics is an expensive and time-consuming

process. In order to increase recycling, we therefore require an
automated sorting method that uses artificial intelligence,
specifically deep learning techniques, and image processing. This
is a method of saving energy. Polyethylene, polypropylene, and
polystyrene are the most prevalent types of plastic components,
which are the most troublesome household waste. In order to
address the problem of urban waste, we proposed a method for
detecting trash in portable devices.

Index terms — High-Density Polyethylene, Non-waste technology,
Polyethylene Terephthalate.

I. INTRODUCTION
Overview of Plastic Waste

One of the biggest threats to environmental protection is solid
waste. where plastics pose a significant risk. because these
polymers are produced at a very fast pace and are rarely
reused. Plastic can remain in landfills for hundreds of years,
dissolving into ever-tinier particles known as microplastics,
because it does not biodegrade or absorb back into the
environment. Therefore, the best way to prevent plastic from
ending up in landfills and the ocean is to minimize our usage
of plastic and eliminate single-use items. With almost 24,500
tons of plastic garbage produced daily, Indonesia is the
second-largest source of plastic pollution worldwide. The
main reason for the generation of severe waste is irrational
material management. While it is possible to avoid single-use
plastics, others, including those used in cell phones, cars, and
other everyday items, are more challenging to avoid. We
should consider strategies to reuse plastic when we are unable
to reduce our usage.
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In order to maximize resource and material efficiency and
build a sustainable material-cycle society, the 3R Initiative
aims to promote the "3Rs" (reduce, reuse, and recycle)
globally. Reusing, cutting waste, and recycling resources are
the three fundamental pillars of the 3R's principle. Reducing
waste entails making thoughtful decisions to minimize the
amount of trash generated. Reusing waste entails using the
created goods repeatedly. Recycling is the process of turning
garbage into raw materials for new products. The goal of non-
waste technology (NWT) is to minimize waste and make the
most of fundamental resources. This involves several
technological procedures that result in complete trash removal
and management that are not harmful to the environment.
Garbage disposal should not be done with this method.

This was financially justified in its execution. Power, heat, or

technology consumption can be decreased by reducing energy-
intensive waste treatment processes. Its main idea is to reduce
the cost of processing materials while increasing their reuse.
Generally speaking, there are two locations for recycling. One
is at the post-consumer level, and the other is at the
manufacturing level. From the customer's perspective, we
process the material and repurpose it as a raw material for the
creation of another product. The type of material in each
group must be identified using modern technologies because
not all of the materials in each group are recyclable. to the
plastics recycling process. =~ We demonstrated a trash
recognition method that can be used to portable devices.
Separating recyclable materials from municipal solid waste is
an expensive and time-consuming process. Therefore, a
method devoid of these shortcomings ought to be developed.

II. LITERATURE SURVEY

Sources, composition, disposal, recycling, and value-adding of
solid waste 2018 By panel I. Abdel-Shafya Hussein Mona
S.M. Mansou, Solid waste disposal is a painful and pervasive
issue in many industrialized and developing nations, both in
urban and rural locations. One of the main issues facing the
urban environment in the majority of nations today is the
collection and disposal of municipal solid waste (MSW).
Solutions for MSW management must be technically viable,
socially and legally acceptable, environmentally friendly, and
financially viable.

"A review of automated sorting for recycling of source-
separated municipal solid waste" 2016 By Atul Thakur 3,
Subrata Hait 2, and Sathish Paulraj Gundupalli 1. Sorting
valuable elements from source-separated municipal solid
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waste (MSW) is a critical step in the recycling process, which
is an essential component of MSW management. To increase
the overall effectiveness of the recycling process, researchers
have been investigating automated sorting approaches. In the
field of automated sorting and recycling of source-separated
MSW, this study examines recent developments in physical
processes, sensors, and actuators used, as well as control and
autonomy-related challenges.

"The impact of particle size and shape on jigging separation of
plastics mixture," 2015 Ana Castilho 2 Fernando Pita 1
Because of their many uses and advantageous qualities,
including durability, light weight, and affordability, plastics
are widely used. As a result, the production of plastic waste is
continuously rising and is now one of the bigger types of
municipal solid waste. Although practically all plastics may
be recycled, the various kinds of plastics must be separated in
order for recycling to take place. Evaluating the effectiveness
of jig separation of bi-component plastic mixtures was the
goal of this study. Six granular polymers were utilized in this
study: polyvinyl chloride (PVC-M, PVC-D), polystyrene (PS),
polymethyl methacrylate (PMMA), and polyethylene
terephthalate (PET-S, PET-D). A laboratory Denver mineral
jig was used to jig plastics mixtures. The findings shown that
the mixture, density variations, and particle size and shape all
affect the jigging separation quality.

III. PROPOSED SYSTEM

The overview of our proposed system is shown in the below
figure.

Fig. 1: System Overview

Implementation Modules

Make a dataset:

e  Touse Open CV to produce a dataset
Preparation:

e To train our model, the photos must be resized and
reshaped into the proper format.

Training:

e The CNN technique is utilized to train our model using
the pre-processed training dataset.

Implementation Algorithms

CNN

*  Convolutional neural networks, often known as CNNs or
ConvNets, are a type of artificial neural network (ANN)
used most frequently in deep learning for visual imagery
analysis.

* Because of the shared-weight architecture of the
convolution kernels or filters that move along input
features and produce translation-equivariant replies called
feature maps, CNNs are often referred to as shift
invariant.

IV. RESULTS

Fig. 2: Classification Results

V. CONCLUSION

Model concepts and performance alter as a result of a variety
of environmental circumstances. To make specific decisions,
it is necessary to comprehend the aspects that influence the
model. There is now a significant need in this subject that
needs to be filled: interpretability research on plastic trash
detection models. Deep learning models can be used in the
field of plastic type recognition to detect plastic.
Nevertheless, these algorithms remain a "black box" that uses
input data to produce predictions.

The aspects of plastic garbage identification that the deep
learning model uses as a foundation for judgment are not
explicitly interpreted. Deep learning research should be
reliable and comprehensible.  Users will benefit from
dependability and security if the algorithm is made public and
decision-making is open. Artificial intelligence-induced
biases and audits can be eliminated by interpretability studies
on plastic trash identification. In terms of ethics, law, and
philosophy, interpretability opens up and clarifies artificial
intelligence.
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