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Abstract - The significant contribution of the pollution and
health risks on the population is improper waste segregation.
It is tedious, unsanitary, and inaccurate as people do not
understand the process that should be used in sorting waste
manually. The current paper is devoted to a Smart Garbage
Segregation Mobile Application that facilitates Artificial
Intelligence and image classification methods to identify and
classify garbage automatically. People can scan or upload
pictures of waste products and the system identifies them as
biodegradable, recyclable, hazardous or general waste. Clear
instructions on disposal and bin suggestions are given in the
application, which promotes proper disposal of waste. Points
and badges are some of the Gamification features present to
attract more user engagement and foster sustainable behavior.
The suggested system will be an effective, scalable, and user-
friendly solution to enhance waste separation and waste
sustainability by integrating machine learning, cloud services,
and mobile technology.

Keywords:Smart Waste Management, Garbage Segregation,
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1.INTRODUCTION

Waste-management, environmental-awareness and
environmental-responsibility are what creates a clean
and sustainable environment. Nevertheless, the majority
of waste-disposing procedures including household
waste, plastic substances, or other hazardous materials,
are implemented without any clear information or
advice. The resulting lack of alignment between waste-
management information and actual practice tends to
cause improper-segregation, environmental-pollution,
and health risks of people in that they do not know
which category should be used to dispose of a waste
product.

Waste segregation is the major issue in everyday
life, and it is essential to have a clean and sustainable
environment. A majority of the wastes produced at
homes, offices and other places are not sorted out
according to the biodegradable, recyclable and
hazardous materials. Lack of proper segregation results
in environmental pollution, health hazards, poor
recycling system, and landfills congestion. Even after

they have been sensitized, there are still a lot of
individuals who struggle to determine the proper
category of waste to place in a particular case.

It is quite possible that the current system of waste
segregation is still very much reliant on human judgment
and manual labor. Individuals usually use guesswork or
lack of full information when discarding waste material
and this leads to wrong choices. Sanitation workers find
it expensive to sort manually, which is also unhygienic
and they are in contact with dangerous substances.
Guidelines are not always practical to follow in real-time
even in cases where there are guidelines available to
follow considering that the user may not be certain about
a given waste item.

As the sphere of artificial intelligence and mobile
technology rapidly develops, it is now possible to fill
this gap by offering an intelligent and near-instant waste
sorting assistance. Image recognition and machine
learning can be used to classify waste items and direct
users on how to get disposed of in a straightforward and
user-friendly manner.

The Smart Garbage Waste Segregation App is aimed
at aiding users in their everyday waste disposal tasks,
and not substituting the current waste management
strategies. The user is able to scan or post an image of a
waste product and the system gives a clear classification
and disposal directions. The app allows users to make
informed decisions when they dispose of waste by a
combination of automated image analysis and an
interactive mobile interface.

The system is also very time and effort saving as
waste segregation rules do not have to be searched out or
it is not necessary to use trial and error. Users can also
get immediate results by scanning a crowd of long
guidance rather than having to make assumptions or
peruse a lot of guidelines. It is also very beneficial in
cases of households, students and small communities
where failures to access expert advice on waste
management is widespread. The Smart Garbage Waste
Segregation App will help promote a better and cleaner
environment by making waste segregation easier, faster,
and more reliable.
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2. RELATED WORK

Over the last few years, the increased focus on the
enhancement of waste-management systems based on
the application of technology-driven solutions.[1]The
initial attempts at the waste sorting were largely
dependent on manual sorting methods and determination
by rule, in which people were to sort waste according to
a set of preset rules. Although such techniques served to
create basic awareness, they tended to be mistaken and
extremely time consuming with high human-judgment.

Later studies investigated machine-learning methods
of waste classification. Some of the (studies) used
conventional image-processing algorithms and feature-
extraction techniques to determine waste categories.
These methods, though moderately
experimental settings, needed a lot of hand manipulation
and were also not very robust to be applied to real life
contexts subject to different lighting conditions and
backgrounds.

As deep-learning [2] and convolutional neural

successful in

networks (CNNs) developed, scientists started coming
up with more precise waste-classification models. The
ResNet, VGG, and MobileNet architectures have been
applicable in enhancing the accuracy of classification by
learning intricate image visual patterns of the wastes.
Nevertheless, most of them were only applicable to
laboratory  experiments or involved
computational which
implemented in a mobile device.

significant
expenses, could not be

The latest papers have proposed mobile waste-
recognition systems [5], which allow one to recognize
waste by taking pictures with their smartphones.
Although these systems made accessibility better, most
of them were not personalized to the user, did not
provide safe data storage and interaction mechanisms.
Moreover[7], other applications dedicated
exclusively to the results of classification but did not
offer educational-feedback or promote
behavioral changes.

were
long-term

The proposed Smart Garbage Waste-Segregation
App is rooted in these existing works in the sense of its

combination of the Al-based image-classification,
mobile accessibility, and user-engagement
characteristics such as gamification and real-time

feedback[4]. As opposed to the previous system, the
given solution will be more focused on ease-of-use as
well as scalable and environmentally-conscientious,[8]
which is why it will be more applicable to daily use. The
combination of smart automation with the user-friendly
design approach ensures that the system tackles the main
shortcomings of the prior strategies and leads to the

development  of  sustainable

practices.

waste-management

3. DATASETS

The dataset that has been utilized in the Smart
Garbage Waste-Segregation App is a heterogeneous set
of waste-item images that were taken on publicly
available datasets and free repositories associated with
solid-waste classification. The data has several types of
waste, including biodegradable-waste, recyclable-waste,
hazardous-waste, and general-waste, which allow the
full training and testing of the model.

The images in the data set differ considerably in the
aspect of lighting-conditions, background-complexity,
object-orientation, and image-resolution where the
model is at liberty in dealing with the real-world
situation. The items that are considered waste are plastic
containers, paper products, food waste, metal objects,
glass items and electronic enhance
classification robustness.

waste to

The data has been -categorized into training,
validation and testing subsets in order to provide the best
performance evaluation. The visual features are learned
on the training set, hyperparameter tuning is facilitated
by the validation set and the final model performance is
evaluated on the testing set. This hierarchical split
guarantees good predictable and objective classification
outcomes.

The dataset is created to be extendable and scalable
so that it is possible to add more categories of waste and
images as the system is being developed. Such
flexibility facilitates the future improvements of its
accuracy in classification, geographic inclusion of waste
types, and the incorporation into IoT-aware smart-bin
systems. Generally speaking, the data constitutes a solid
basis of creating an effective and trustworthy Al-driven
garbage-sorting system.

Fig. 3.1: A snapshot of the different types of waste
images included in the dataset used for the Smart
Garbage Waste Segregation App.

The next phase is the preprocessing stage, which
involves cleaning and standardization of the data so that
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it can be analyzed with a machine-learning model. This
image resizing, normalization, and data
augmentation, which assist in noise reduction, in dealing
with the changes in lighting and background, and the
general quality of data. These preprocessing measures
make sure that the system is capable of learning visual
pattern on waste images in the real world conditions
with accuracy and offers an opportunity to expand in the
future. The system can be expanded with new types of
waste, bigger sample images, and region-specific types
of waste. This flexibility will see to it that the Smart
Garbage Waste Segregation App can be scaled and be
viable in assisting smart and environment-friendly waste
management practices in the long term.

involves

4. METHODOLOGY

The approach of the Smart Garbage Waste
Segregation App is devoted to the effective and
intelligent way of finding and sorting waste based on
artificial-intelligence-based image analysis. The system
will work to direct the users through a user-friendly
approach and process the complicated data processing
and classification in the background.

It starts with user interface, when a person takes a
photo of waste item with the help of mobile application
or uploads the picture that is already on his/her device.
This will be a way of making a system easy to use and
enable it to be utilized in the real world where the waste
objects might be there in various forms, varying lighting
conditions, and backgrounds.

After receiving an image, it is processed through
image preprocessing to make the input ready to analyze
it. In this step, the image size is resized, normalized and
data augmented to eliminate noise and ensure uniformity
across inputs. These measures allow the model to
concentrate on the important visual features and enhance
its capacity to generalize when it comes to different
waste items.

It goes through a preprocessing stage followed by a
deep-learning model that is trained on the ResNet
architecture. The model takes out significant visual
characteristics of the image and matches them with
acquired patterns in the training data. According to this
analysis, the system will categorize the waste item in to
one of the existing types including: biodegradable-
waste, recyclable-waste, hazardous-waste and general-
waste.

The application then processes the result of the
classification to produce actionable output to the user.
This involves the recognized category of waste,
recommended bins, and how to dispose of these wastes.

The findings are provided in a manner that can easily be
perceived to enable proper decision-making at the
disposal point of the wastes.

To enhance user interaction and responsible
conduct, the system attributes gamification. The right
waste segregation will earn the user points, and the
history of the activities are saved safely in a cloud-based
database. It enables users to monitor their advancements
with time, and it encourages participation in the long
run.

Scalability and the continuous improvement are also
supported by the methodology. The model can also be
retrained and more waste images added to the dataset as
the new waste images are introduced to increase
accuracy. The modularity can enable addition of IoT-
enabled smart bins, advanced learning models and
location-based waste management services in the future.

In general, the given methodology is user-friendly,
data processing is strong, and it is intelligent, which
allows making a smart waste segregation system
efficient and reliable.

Fig. 4.1 Methodology

5. RESULTS

Smart Garbage Waste Segregation App can be used
to process waste recognition with images taken in
natural settings, such as the pictures of items shot under
various light and angle, and backgrounds. The system
also correctly recognizes the important waste features
and sorts the items into the right categories which may
include biodegradable, recyclable, hazardous or general
waste. After posting an image, the results of the
classification are produced immediately and directly
depend on the waste item that a user has offered.

For instance, when a user scans a used food
container or a plastic bottle, the system displays the
appropriate category of waste and shows an easy way of

© 2026, IJSREM | https://ijsrem.com

DOI: 10.55041/IJSREM64851 |

Page 3


https://ijsrem.com/

i 2
, e
@i@ International Journal of Scientific Research in Engineering and Management (IJSREM)

W Volume: 10 Issue: 06 | Jun - 2026

SJIF Rating: 8.659 ISSN: 2582-3930

how the item should be disposed of and what bin to use.
The interface is also made simple and easy to use and
even non-technical users can easily use the application.
With the ability to remove the guesswork and lessen the
effort that needs to be used to gain familiarity with the
waste disposal rules, the app will be useful in assisting
the individuals who are interested in implementing the
responsible waste segregation approach in their lives.

N

Fig. 5.1: Mobile Application Interface for Waste
Scanning
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Fig. 5.2: Waste Classification Result Screen
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6. CONCLUSION

Ultimately, the Smart Garbage Waste Segregation
App is a viable and convenient product to enhance the
day-to-day waste management behaviors. The system
can effectively eliminate the need to manually input the
type of waste by enabling people to take a picture of the
waste materials or upload them and the system will be

capable of telling them how and where to dispose it.
This eliminates the misunderstanding of the segregation
of wastes and assists the users to make right choices
without the need to be technically or environmentally
knowledgeable.

The application will not be aimed at substituting the
current waste management systems and sanitation
procedures, but helping people to learn and apply correct
waste segregation in their origin. The system can be
useful in various users because of such features as Al-
based image classification, real-time feedback, secure
data handling, and user-centric interface. Moreover, the
educational material and gamification raise the long-
term interaction and responsible behaviour. Generally,
the project shows that modern technologies can be
properly exploited to simplify, increase the reliability
and actionability of waste segregations, which helps to

make the environment less polluted and more
sustainable.
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