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The application of machine learning methods on scrap management
systems is discussed in this literature review. ML methods have been
used in recycling process optimisation, predictive maintenance, and
sorting scrap. This research looks at several machines learning
methodologies, including computer vision, clustering, and
classification. It also discusses practical applications and challenges
in implementing machine learning in this domain. The results prove
that machine learning is able to enhance sorting accuracy, reduce
operational costs, and enable more eco-friendly recycling practices.
Waste materials have dramatically risen due to the rapid growth of
urbanization and industrial processes, making it harder to control,
dispose of, and recycle them efficiently. Traditional scrap
management methods often lack user convenience, effectiveness,
and transparency. In scrap management, this literature review
discusses several existing systems and technology advancements.
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1. INTRODUCTION

Worldwide, waste production is
increasing and scrap materials are a primary
source of environmental degradation. Poor
scrap management contributes to pollution,
squanders resources, and denies recycling
possibilities. Successful recycling efforts are
hindered by the chaos, duration, and

obscurity of conventional scrap collection
processes. The Online Scrap Management
System is proposed as an innovative,
technologically driven solution to these
issues. Most scrap management practices
employed today are labour-intensive, and
this results in inaccurate records of data,
delayed collections, and unsatisfied

© International Journal of Advanced Innovative Technology in Engineering 100



Prof. S. P. Veer et. al,, International Journal of Advanced Innovative Technology in Engineering, 2025, 10(2), PP 100-107

customers. It is difficult for individuals and
companies to effectively sell or recycle their
scrap when there is no systematic
framework. The aim of this project is to
develop a platform that integrates scrap
dealers and recycling organizations through
the automation and facilitation of the
processes of scrap collection, valuation, and
disposal. The primary objectives of this
project include developing an easy-to-use
platform for scrap management, facilitating.
estimation of scrap price according to market
trends, accelerating scrap collection and
disposal ~ processes, and  promoting
environmentally friendly practices through
effective recycling.

The Online Scrap Management
System will be available for recycling plants,
companies, and residential customers. The
users can view up-to-date market rates,
arrange for scrap collection, and track the
status of their requests. The technology will
also generate analytical reports to help
recycling organisations streamline
operations. Secure user registration and
authentication, dynamic  scrap  price
prediction by quantity and type, convenient
scrap collection scheduling, real-time pickup
status monitoring, the technology stack of the
system consists of the following: dart
frontend and flutter backend. database in
firebase.

By reducing waste going to landfill,
the proposed system not only makes it easier
to collect scrap and recycle but also
contributes to environmental sustainability.
It will provide an easy and effective method
of scrap disposal, making it more appealing
to more individuals and organisations to
adopt ethical recycling practices. Through
the use of technology, the project advances a
cleaner and greener world and is a great leap
towards digitalising garbage collection. With
scrap materials constituting a significant

portion of the waste, the exponential growth
in global waste generation has become an
alarming environmental problem. Pollution,
waste of resources, and lost recycling
opportunities are all results of poor scrap
management.

Efficient scrap material management is
hindered by the chaos, time, and opacity of
conventional scrap collection methods. The
Online Scrap Management System is
introduced as a state-of-the-art, technology-
driven solution designed to optimize scrap
collection, processing, and recycling in light
of these challenges. The need for
environmentally friendly recycling practices
has grown with the increasing demand for
raw materials. The need for sustainable
recycling processes has grown as a result of
the increasing demand for raw materials.
Plastics, metals, paper, and electronic waste
are some of the scrap materials that can be
recycled to minimize their harmful impacts
on the environment and conserve natural
resources.

2. RELATED WORK

Scrap management has changed drastically
in the last few decades with the
implementation of advanced garbage
management methods and increasing
awareness of sustainable development. The
field has seen more research and
development as a result of the worldwide
shift towards a circular economy, focusing
on waste minimization, resource recovery,
and optimisation of recycling processes.
Many studies have highlighted the
shortcomings  of traditional scrap
management systems, which often rely on
time-consuming, variable, and error-affected
manual processes. To boost recycling rates,
reduce operating expenses, and enhance
waste collection efficiency, scientists have
explored various technology alternatives,
including Geographic Information Systems
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(GIS), and artificial intelligence (Al). Smith
et al. (2020), for instance, introduced a trash
management system that utilizes fill levels
and optimize collection routes. Compared to
traditional methods, this technology
significantly reduced fuel consumption and
collection time. Johnson et al. (2019)
developed a machine learning approach to
predict scrap material trends, enabling
recycling centers to manage resources more
effectively. Various e-commerce solutions
for waste management have emerged in the
context of app platforms.

These platforms simplify the process
of junk disposal by facilitating direct contact
between waste generators and recycling
organizations. The European Eco-Waste
Platform, for example, demonstrated how
online solutions could promote recycling
behaviour and increase participation levels.
Despite all these advances, user adoption
problems, transparent price structures, and
secure data handling remain. By integrating
real-time market price monitoring, secure
authentication mechanisms, and a simple-to-
use user interface, the Online Scrap
Management System aims to solve these
issues. This project proposes a new app-
based scrap management system that takes
advantage of recent technologies to
maximize operating efficiency, promote
environmental consciousness, and provide a
seamless user experience by referring to past
literature and determining holes in existing
activities. The concept of trash and scrap
management has gone through a profound
shift as the technology has grown over time.
The development of information systems to
optimize the collecting, processing, and
recycling of scrap materials has been the
focus of many research studies. For instance,
studies on waste management information
systems have examined how devices can be
integrated with Geographic Information
Systems (GIS) in order to monitor waste

quantities in real time. Through the
automation of trash collection processes, our
systems have proven to improve work
efficiency. Our proposed method aims to
address this by offering easy-to-use
interfaces that invite single users to recycle.

In addition, several mobile phone
applications such as Recycle-Nation and
iRecycle have been developed to assist
consumers in accessing recycling centers
around them. While these apps provide
valuable information, they are mostly static
directories compared to dynamic attributes
such as live transaction ability or requests for
collection of scrap. By providing these
interactive  capabilities, our  system
differentiates and allows customers to play
an active role in the recycling of scrap. Waste
management systems have also gained from
advances in blockchain technology in recent
times. Through tracking recyclable material
lifecycle and incentivizing users through
reward mechanisms, research has indicated
the ways in which blockchain could enhance
transparency. Inspired by these findings, our
proposed solution aims to leverage
blockchain-based features to in still trust in
concerned stakeholders. Through the
automation of garbage collecting processes,
such systems have proved effective in
increasing operational effectiveness. Our
proposed solution aims to bridge this gap by
offering easy-to-use interfaces that invite
individual consumers to be involved in the
recycling process. In addition, several
smartphone applications, such as Recycle-
Nation and iRecycle, have been developed to
assist consumers in locating recycling
centers in their locality. Through the creation
of a streamlined, automated system that
enhances the efficiency of recycling and
scrap disposal processes, this project
addresses these issues. Inefficient recycling
processes, increased operating costs, and
reduced environmental benefits are the
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outcomes of the lack of a centralised,
automated scrap management platform. Most
scrap management processes being used
today are manual, and this causes inaccurate
data records, delayed collections, and
unhappy customers. It is difficult for
businesses and individuals to sell or recycle
their scrap efficiently when there is no
uniform framework. Compared to the
traditional methods, this technology lowered
fuel consumption and collection time
extensively. The same is applied by Johnson
et al. (2019) in designing a machine learning
system to predict patterns in scrap items so
that recycling plants can appropriately
distribute their resources. In creating a
simpler, mechanized system that makes
recycling and disposing of scrap operations
more effective, this project addresses these
issues. Inefficient recycling practices,
increased operating costs, and fewer
environmental benefits are consequences of
the lack of a centralized, automated system
for scrap handling.

3. RESEARCH GAPS

There is a significant conceptual and
understanding void in existing literature on
the circular economy (CE). Although the CE
concept is increasingly gaining popularity, a
detailed analysis of its various meanings is
absent. Until The reduction of CE to mere
recycling, while dismissing the more
inclusive concepts of reduce, reuse, and
recycle (3R), is one such serious void. The
structural change CE aims to achieve is
undermined by its narrow  scope.
Additionally, a waste hierarchy that is critical
for stimulating drastic changes in business
practice as opposed to marginal adjustments
is lacking in most CE definitions. This is
when the importance of a robust garbage
pickup service is evident. Adopting a robust
waste hierarchy and facilitating waste
segregation and proper disposal are essential

to achieving the CE objectives of properly
reducing, reusing, and recycling materials.
These can only be achieved through a robust
garbage collection system. The tenuous link
between CE and sustainable development is
another key lacuna. Social issues and
environmental quality are  generally
overlooked in existing definitions, which
emphasize economic development more
strongly, particularly for practitioners. This
imbalance suggests that the all-around goals
of CE are not being fulfilled. In addition, the
literature fails to place sufficient emphasis on
how creative business models and
responsible customers facilitate CE. This
shortcoming indicates that more research is
needed to identify how consumer conduct
and innovative company strategies can affect
CE adoption to identify how consumer
conduct and innovative company strategies
can affect CE adoption. Overall, these gaps
underscore the necessity for a more
comprehensive and integrated understanding
of CE, based on an accurate conceptual
framework that considers these
underestimated elements. To encourage the
accumulation of knowledge and the effective
application of the CE concept, future studies
need to focus on combining these factors.

The above limitations point to the
necessity for a more sophisticated and
multidimensional approach to research on
the circular economy. Future studies must
focus on bridging these gaps by developing a
comprehensive conceptual framework that
considers social and environmental aspects,
business models, consumer behaviour, and
economic factors. particularly concerning
circularity  promotion by  consumers,
sustainable corporate operations, and waste
management systems. Researchers can assist
in developing a genuinely transformational
Circular Economy that is not only good for
businesses but also for society and the
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environment in general by addressing these
gaps.

The trash classification paper based
on deep transfer learning presents a deep
neural network model (DNN-TC) for waste
sorting automatically. Although it has high
classification accuracy on the VN-trash and
Trash-net datasets, its suitability to real-
world scenarios is unclear owing to the
sparse dataset diversity. The model also does
not address multi-label classification, which
is important in identifying waste items that
have mixed materials The model also does
not address multi-label classification, which
is important in identifying waste items that
have mixed materials. The study also fails to
address the possibility of real-time
processing or the optimization of the model
for execution on edge devices, which are
vital for realistic applications in smart waste
management systems.

The article outlines a deep neural
network model (DNN-TC) to autonomously
sort waste in trash classification using deep
transfer learning. Its extension to real life is
not yet known because the dataset diversity
is limited, despite the fact that it has an
outstanding classification on the VN-trash
and Trash-net datasets. Multi-label trash
products with a mixture of materials need to
be identified, yet the algorithm is not
considering such. In addition, the research
glosses over the feasibility of real-time
processing and model optimisation towards
edge device deployment, both of which are
crucial for effective use in intelligent waste
management systems. both of which are
crucial for effective use in intelligent waste
management systems. Enhancing the model
with transfer learning techniques and lean
architectures appropriate for mobile or
Internet of Things-based platforms could
make it more practical for real-world use.

The deep learning-based garbage detection
and classification survey provides an in-
depth discussion of the available datasets and
deep learning techniques applied to trash
classification. It does not, however, compare
the performance of these models in other
environments, such as urban, Furthermore,
the integration of Al-based waste
management systems that could enhance
automation and efficiency. In addition, while
the study tackles an array of datasets, it does
not thoroughly evaluate their suitability to
worldwide waste categorization challenges,
sustainability, or bias. By making models
consistent across a range of trash types and
environmental conditions, closing these gaps
could enhance the use of Al-powered trash
sorting. Closing these gaps may enhance the
use of Al-based trash sorting by ensuring the
models. Closing these gaps may enhance the
use of Al-based trash sorting by ensuring the
models are trustworthy for a range of waste
materials and environmental conditions. The
viability of mass-scale industry, economic
feasibility, and efficient processing of such
materials in existing recycling plants are not
discussed in the report.

4. PROPOSED SOLUTIONS

The objective of the Scrap Collector Project
IS to create an automated and efficient scrap
management system that connects customers
and suppliers and employs machine learning
(ML) algorithms for classifying and
segregation of materials.

Three main components constitute the
system:

e The two forms of mobile applications
are vendor-side and client-side.

o Classification & Segregation System
Based on Machine Learning.
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Client-Side Application The client-side
application provides customers with a
seamless scrap elimination management
process. Customers can register or sign in
using their phone number, email address, or
social network profiles. Customers can enter

Trash Collection
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Figure 1: Flowchart of Application

images of used items via the application, and
one of the pictures is automatically
categorized through a machine learning
model in real-time. The app also facilitates
the ability for users to schedule pickups with
regional vendors based on their schedule,
ensuring a smooth and hassle-free scrap
collecting process. Furthermore, users are
able to track the status of their pickup orders
and receive immediate notifications, keeping
them informed at each step.

Vendor Side Application: By providing
them with an efficient platform to manage
collection  requests, the vendor-side
application hopes to make it easier to operate
for scrap dealers. Each time a user makes a
pickup request, vendors are alerted in real
time, which allows them to respond quickly.
To aid vendors in making well-informed

choices, the program also allows them to
search classified scrap materials and
expected prices. Vendors can accept or reject
pickup orders according to their schedule,
ensuring a flexible and manageable
workflow. The application provides vendors
with an end-to-end solution to maximize
their scrap collection business by including
features for handling transactions and
monitoring earnings.

ML Based Classification and
Segregation System: On the basis of
client-uploaded images, the ML-Based
Classification and Segregation System
classifies and segregates scrap materials
based on a machine learning model. To
ensure accurate analysis, the process begins
with picture preparation, which includes
converting images to a standard format,
removing noise, and enhancing clarity.
Important material characteristics such as
colour, texture, and structure are detected by
the system through feature extraction. A
Convolutional Neural Network (CNN) is
trained on classifying scrap into various
groups, including plastic, metal, glass, paper,
and e-waste, as part of a classification
process. In order to achieve higher accuracy,
the model is trained on datasets of waste
products with labels.

Finally, during the segregation and
prediction phase, the sellers can make
informed decisions about collecting and
processing scrap by utilizing the classifiable
materials to quote prices. Such automation
enhances  waste ~ management  and
classification efficiency and accuracy.

Integration And Data Flow: An efficient
and hassle-free scrap management process is
ensured by the integration and information
flow of the Scrap Collector Project. The ML
model first authenticates and processes
photos provided by the clients of their scrap
materials for categorization. Users can
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schedule a pickup after the materials have
been classified, allowing local merchants to
pick up and process the scrap accordingly. To
keep them updated on the status of their
requests, vendors and users are given
notifications throughout this process. To
further  improve waste  management
efficiency and system performance, all
classification and transaction data is also
stored for analytics. The Scrap Collector
Project is an automated scrap management
system that efficiently classifies and
separates unwanted materials through
machine learning (ML).

There are three major components of
the system: an ML-Based Classification &
Segregation  System, a  Client-Side
Application, and a Vendor-Side Application.
Users are able to register, book vendor
pickups, upload images of scrap material for
classification, and track the status of their
requests through the Client-Side Application.
Scrap traders may handle pickup requests,
scan categorized goods with estimated
prices, receive or decline orders based on the
availability of stocks, and maintain records
of transactions and earnings by utilizing the
Vendor-Side Application. The ML-Based
Classification and Segmentation System
works by processing images uploaded, where
features are taken from the same and
materials classified into categories such as
plastic, metal, glass, paper, and e-waste by
making use of TensorFlow, Scikit-Learn, and
ResNet-152. Vendors can better estimate
costs and make informed decisions based on
it due to this auto-classification. The project
is built with Firebase for the database, Flutter
as the frontend development tool, and
machine learning models trained on publicly
accessible and user-labeled datasets. Real-
time alerts, easy communication among
users, vendors, and the ML model, and data
storage for analytics to maximize system
efficiency are all enabled by the integration

and data flow. Overall, this technology
enhances trash management efficacy by
providing an Al-driven, automated scrap
solution.

CONCLUSION AND FUTURE SCOPE

Scrap management systems can be
transformed by incorporating machine
learning methods into garbage and recycling.
The challenges with traditional scrap
management, such as inefficiencies,
transparency issues, and minimal community
participation, have been explored in this
research. Contemporary  data-based
technology can significantly enhance waste
collection, sorting, and recycling processes
while reducing resource wastage when
applied to scrap management. The system
can predict patterns of garbage creation,
optimise collection routes and enhance
decision-making by recycling and waste
management agencies through machine
learning algorithms. Implementing
automatic  tracking and classification
mechanisms can further support system
transparency and accountability.

An effective scrap management
system is depicted in this research to save on
landfill trash and greenhouse emissions by
encouraging the reuse and conservation of
resources while embracing a circular
economy. The report ends by emphasizing
how technology advancements in scrap
management will encourage environmentally
friendly practices and optimize operational
efficiency, in support of global initiatives for
waste reduction and sound recycling. The
information compiled from this research
provides a good foundation for future
enhancements and broader application.

Integration of 10T and Al for Smart Waste
Management Integrating loT and Al can
enhance machine learning-based automated
trash segregation and classification,
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enhancing the accuracy of recycling garbage
levels enables the optimisation of collection
routes, reducing operating costs and
environmental impact.
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