_gl \33
-’%anzﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

e-Journal

w Volume: 09 Issue: 04 | April - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

Metal Garbage Segregation and Monitoring System

Sania Khan, Neha Paytale, Sahil Tekawade, Prof.Deepti Pande
Department of Electronics and Telecommunciation,
Trinity college of engineering and research,pune 411048

ABSTRACT: Waste is an inevitable result of our daily consumption habits, arising when we discard items that are no
longer usable. Improper waste disposal has far-reaching consequences, including public health risks, environmental
degradation, and challenges for organizations that manage waste. To address this, the proposed system incorporates an
Atmega328P microcontroller as its central component, working in tandem with a combination of infrared, inductive
proximity, and ultrasonic sensors. These sensors detect and segregate metal waste from other types of trash
automatically, streamlining the sorting process.

During testing, the system was evaluated using various types of waste, including metal, and achieved an 80% accuracy
rate in identifying and sorting materials correctly. This level of precision highlights its potential as a reliable and efficient
solution for waste management. By automating segregation, the system reduces the need for manual sorting, encourages
recycling, and minimizes the environmental impact of waste, paving the way for smarter and more sustainable waste
management practices.

1. INTRODUCTION:

The environmental, health, and safety risks posed by unmanaged waste are immense, affecting not only humans but also
animals and ecosystems. Every year, vast quantities of garbage are generated, much of which is improperly disposed of,
leading to pollution and unsanitary conditions worldwide. One effective way to address this issue is through waste
segregation before disposal. Sorting garbage into appropriate categories simplifies recycling and disposal, but achieving
this in daily life can be challenging.

A practical solution is the use of smart dustbins. These innovative bins automatically sort waste by type and store it in
separate compartments, making recycling and disposal processes more efficient. At the core of this system is an Arduino
microcontroller, which processes data from sensors and operates the bins accordingly. This ensures proper waste
management while reducing manual intervention.

As urbanization increases, cities face the growing problem of overflowing public garbage bins due to rising demands
for food and essentials. Overflowing bins lead to blocked streets, unpleasant odors, and serious health and environmental
concerns. To combat this, smart bins are equipped with ultrasonic sensors to continuously monitor the fill levels of
dustbins. When a bin is full, a buzzer alerts the authorities or users, enabling timely replacement and disposal. This
system ensures cleanliness and prevents garbage overflow, creating a healthier environment.

Unlike traditional systems that rely on conveyor belts and require significant manual labor, smart bins are sensor-driven,
portable, and efficient. This approach significantly reduces the workload of garbage collectors and waste separation
facilities, encouraging people to dispose of their waste responsibly.

Incorporating technology into waste management is a critical step toward creating cleaner, more sustainable cities. By
combining electronics and mechanical systems, this innovative method modernizes the traditional garbage collection
process, making it a key strategy for nations aiming for development and sustainability.
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2.LITERATURE REVIEW:

Garbage Management Using loT: We deduced from this paper's authors' emphasis on continual garbage level
monitoring. When the trash can is full, the GSM module warns or notifies the appropriate authorities to empty the trash
can.[1]

Waste Segregation Automation: We learned from this paper's findings that this system detects garbage being dumped
into bins and automatically separates the wastes using conveyor belts, which is an expensive and time-consuming
operation. In order to put this system together, more mechanical labour and effort are needed, which makes it challenging
to use in public areas.[2]

I0T Based Garbage Management: According to the study, this system employs ultrasonic sensors, flame sensors, and
moisture sensors. Using GSM, the concerned parties would be notified by SMS. The officials will monitor the state of
the rubbish containers via the website. As a controlling board, Arduino is suggested.[3]

Design of a monitoring a system for Waste Management Using IOT: This article discusses a mechanism that is used to
avoid trash overflow. The garbage is not collected on most streets on schedule. It causes several serious illnesses and
also causes various ailments. As a result, they discovered the smart dustbin to dispose of the rubbish.[4]
10T based Solid Waste Segregation :Waste generation is increasing globally due to rapid urbanization, posing health
risks and contributing to climate change through methane emissions. While waste-to-energy technologies are promising,
their high costs consume up to 50% of municipal budgets. Segregating waste at the source, such as homes and
workplaces, can significantly reduce these costs. This paper presents a cost-effective model that uses relative humidity
to distinguish between dry and wet waste. With 10T integration via 802.11 Wi-Fi, waste bin status can be monitored in
real time, improving efficiency for both domestic and industrial applications.[5]

Here’s a chart summarizing the key findings and approaches from the mentioned papers:

Paper Title Focus Key Features/Findings Challenges
Garbage Continuous GSM module alerts authorities when Limited functionality focused only|
Management Using |garbage levelitrash cans are full. on alerting; no waste segregation.
loT monitoring

Waste Segregation|/Automated waste |Detects and  separates  waste|Expensive, time-consuming, and
Automation separation using |automatically. requires significant mechanical
conveyor belts labor, making it impractical for
public spaces.

IoT Based GarbageMonitoring  andUses ultrasonic, flame, and moisturgFocused on monitoring, with

Management alerting vigsensors; SMS alerts to authorities;|limited emphasis on  waste
sensors and GSM |web-based container monitoring with|segregation.
Arduino.

Design of dAvoiding  trashiSmart dustbin introduced to ensure|Emphasis on overflow prevention

Monitoring System|overflow timely waste disposal, reducing|rather than comprehensive waste
for Waste health hazards caused by uncollected|management or segregation.
Management Using garbage.

loT
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loT Based SolidCost-effective and{Uses relative humidity to segregatelLimited focus on multi-type waste
Waste Segregation |efficient ~ waste|dry and wet waste; integrates loT|segregation beyond dry and wet
segregation  and|(Wi-Fi) for real-time monitoring ofjcategories; implementation costs
monitoring waste bin status for both domestic andmay vary depending on 1oT]
industrial use. infrastructure availability.

3.SYSTEM ARCHITECTURE:
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The metal garbage segregation and monitoring system automatically sorts garbage into metal and non-metal categories
and keeps track of the bin levels. Garbage is placed on a moving conveyor belt, where a metal detector checks if the
item is metal. If it is, a motor-controlled arm directs it into the metal bin (Bin 1); otherwise, it goes into the non-metal
bin (Bin 2). Sensors constantly check if the bins are getting full and notify the system when it's time to empty them. The
system also has a GSM module that sends updates about the bin status to a mobile phone so the user can monitor it
remotely. The whole process is controlled by an ATmega328P microcontroller, which ensures the system runs smoothly
by processing signals from the sensors and controlling the motors. It’s a smart way to handle waste sorting and keep
things organized without manual effort.

4 HARDWARE & SOFTWARE:

Hardware:
Ultrasonic Sensors (1 & 2):

. These sensors are used to detect the presence of garbage in Bin 1 and Bin 2.

. They measure the distance of objects and determine whether the bins are full or not.
. Metal Detector:

. This module detects metal objects on the conveyor belt.
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. It identifies whether the garbage item is metallic or non-metallic.
. Conveyor Belt with DC Motors:
. The conveyor belt is driven by two DC motors and is used to transport the garbage for segregation.
. Controlled by the Motor Driver, the belt moves forward when garbage needs to be processed.
. Servo Motor:
. This motor helps to direct garbage into the correct bin (Bin 1 or Bin 2).
. Based on the signal from the microcontroller, the servo motor positions itself to segregate metal and non-metal
items.
. Microcontroller (ATmega328P):
. Acts as the brain of the system.
. Receives input signals from the ultrasonic sensors and the metal detector.
. Processes the input data to control the motor driver, DC motors, and servo motor.
. Also communicates with the GSM 800 modem to send monitoring data.
. Motor Driver:
. Interfaces between the microcontroller and the motors (DC and servo) to control their movement.
Power Supply:
. Provides the necessary voltage and current for the operation of all system components.
. LED Indicators:
. Indicate the system's operational status (e.g., power on, motor activity, or detection events).
. GSM 800 Modem:
. Sends real-time data about bin status and operational parameters to a mobile user for remote monitoring.
Software:
. Microcontroller IDE
. Windows 10/11
. Proteus 8
. C. C++ Language
5.APPLICATIONS AND FUTURE SCOPE:
Applications:
1. Recycling Centers: Places where waste like metal, plastic, and paper is sorted and recycled for reuse.
2. Smart Waste Management: Using technology to collect, sort, and manage waste efficiently to reduce harm to
the environment.
3. Industrial Waste Management: Managing and sorting waste from factories to recycle useful materials or

dispose of the rest safely.
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4. Automated Sorting Facilities: Facilities that use machines to automatically separate different types of waste
for recycling.
5. Educational Institutions: Schools and colleges that teach students about proper waste disposal and
sustainability through practical systems.
6. Electronic Waste Segregation: Sorting out old electronics into usable and hazardous parts for safe recycling
or disposal.
Scope:
1. Integration with Al and Machine Learning: Enhancing accuracy in waste segregation by enabling intelligent
decision-making and predictions.
2. loT and Smart Monitoring: Using connected sensors and devices to monitor bin status and system
performance in real time.
3. Multi-material Segregation: Expanding the system to handle and sort multiple types of waste, such as glass,
plastic, and organic materials.
4. Energy-Efficient Systems: Developing systems that consume less power while maintaining high performance
for sustainable operations.
5. Mobile Units for Remote Areas: Creating portable waste segregation units to serve areas with limited
infrastructure.
6. Advanced Metal Detection Technologies: Using cutting-edge techniques to improve the speed and precision
of metal detection.
7. Collaboration with Smart Cities: Integrating the system into smart city frameworks for seamless waste

management and resource optimization.
6. CONCLUSION:

The Metal Garbage Segregation and Monitoring System using a microcontroller integrates sensors, motors, and real-
time monitoring to automate the sorting process. It offers an efficient and costeffective solution for metal waste
management, reducing manual labor and improving recycling processes. Waste disposal is critical. This would help to
minimize pollution and promote excellent hygiene among all living things. People should volunteer to help with our
mission to decrease rubbish dumping on fertile soils. Separating garbage before disposal might be their first step toward
a pollution-free environment. The effective management of trash is essential for reducing global warming. The
Automatic Trash Sorter is a great illustration of how to handle garbage properly. It will also guarantee a successful
recycling system.
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