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ABSTRACT 
In this study, we present a waste management system that uses GPS and GSM wireless technology to separate trash and 
keep tabs on it. In order to keep the environment clean, intelligent waste management is crucial. Reason being, modern 
society's biggest problem is disorganized and non-systematic garbage collection. Consequently, we must find a way to 
gather trash efficiently. We have provided an integrated platform for trash segregation and monitoring as a solution to this 
challenge. An embedded system will monitor the quantity of garbage placed. The trash is first classified into dry, metal, and 
wet categories during segregation. Then, during monitoring, sensors are inserted in the bins containing dry and wet waste, 
and the level of each bin is relayed via GSM with GPS locations. In addition to offering a cost-effective option for 
collecting vast amounts of data, The Internet of Things, or IoT, is a network of linked computers that can send data without 
requiring human intervention. 

Keywords: Smart waste management, GPS and GSM technology, Smart cities, Sensor-enabled bins, Waste segregation, 
Environmental sustainability, Automated waste management system. 

1. INTRODUCTION 
There has been a steady increase in the Population rate. 
Lots of issues arise as a result of this. Rising garbage 
production is a big issue; at present, India generates 42.0 
million tons of garbage annually, and its collection 
efficiency is low. Pollution, ecological disruption, 
unpleasant odors, and improper trash collection all 
contribute to a more unsanitary environment, which in 
turn may increase the prevalence of illnesses. The main 
problem with poor collection is that trash cans in public 
spaces are often overflowing [1]. According to a recent 
report, the Central Pollution Control Board (CPCB) 
estimates that India produces over 26,000 tons of plastic 
every day, with little more than 10,000 tons of rubbish 
going uncollected. The Energy Resources Institute 
(TERI) conducted another poll in which over 90% of 
respondents said that there were moderate to severe 
health concerns associated with inappropriate waste 
management in India. Eight cities were surveyed in this 
study: Coimbatore, Delhi, Guwahati, Indore, 
Jamshedpur, Kanpur, Mumbai, and Pune. All things 
pertaining to garbage were included in the study. Nearly 
half of the population experienced improper garbage 
collection due to these concerns. Appropriate measures 

must be implemented to resolve these issues. The 
solution to the problem of data gathering is presented in 
this study as an embedded IoT system. The term 
"embedded" refers to a type of hardware that is self-
contained and does not require an operating system. 
Instead, it employs a microcontroller or microprocessor, 
which are programmable devices that carry out specific 
functions as specified by the user. The Internet of Things 
(IoT) is applicable in all fields since it facilitates the 
creation of efficient techniques and systems that improve 
people's lives and present new, promising, and cost-
effective solutions. One solution to the problem of 
garbage collecting is an embedded IoT system. As shown 
before, it is composed of two sections: the isolation 
section and the monitoring section. Segregation is all 
about collecting garbage and then sorting it into dry and 
moist categories. The mechanical portion of the 
separation comprises a conveyor belt that sorts garbage. 
If the waste is wet, a moisture sensor detects it and puts it 
in the damp bin; otherwise, it goes to the dry bin. A cloud 
server is a strong physical or virtual infrastructure that 
handles data processing and storage for applications. 
When the level of these wastes reaches a certain 
threshold, an ultrasonic sensor will send the data to a 
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cloud server through MQTT. This data can then be 
retrieved from any location at any time. Messaging 
Quick Transactions (MQTT) is a lightweight network 
protocol that allows devices to exchange messages using 
a publish-subscribe mechanism. For data transport, this 
protocol uses TCP/IP. It comes with solid assurances of 
delivery. Smart waste management solutions—like those 
covered in [20]—can help lower operational costs and 
environmental risks by greatly increasing commercial 
garbage collecting efficiency. Furthermore, including 
blockchain technology—as discussed in [21]—can 
improve waste disposal record security and openness. 
Recent work also emphasizes that improved collection, 
recycling infrastructure, and circular-economy resource 
management are important for reducing the 
environmental burden of waste streams [14]. 

2. LITERATURE SURVEY 
Ineffective waste management techniques, a lack of 
systematic trash collection and management plans, and 
improper garbage discharge have all contributed to 
significant environmental problems and costly disposal 
costs. Several researches on trash management have 
focused on GPS and GSM technology to address the 
aforementioned challenges in solid waste management, 
thanks to the favorable effects of wireless services. 
Effective waste management procedures and 
sustainability concepts are critical in the construction, 
food processing, and related industries because of the 
continually high residue content in their trash. Waste 
management technology has been the subject of several 
publications. To save energy and extend the life of 
garbage cans, Poddar et al. [1] suggested a system that 
monitors when cans are full and sends the information 
over a wireless mesh network. Recent studies further 
demonstrate that sustainable waste management can 
combine physicochemical treatment and biological 
valorization approaches, including portable wastewater 
treatment and microbial conversion of organic waste 
[23,24]. 

Furthermore, smart bins that minimize power 
consumption and increase operational lifetime through a 
duty cycle approach were tested in outdoor settings. The 
results showed that the technique is feasible, but there are 
still some unsolved implementation issues. In order to 
facilitate effective decision-making and real-time 
monitoring, Aazam and Mohammad [2] presented an 
innovative waste management system that is cloud-based 
and makes use of GPS and GSM. Similarly, the 
"Smartbin" system was created by Folianto et al. [3] to 
optimize trash management procedures through the use 
of intelligent sensor networks. To significantly enhance 
energy optimization in smart city monitoring wireless 
sensor networks, Sundhari and Jaikumar [4] introduced 
an Internet of Things (IoT)-assisted architecture that uses 
Hierarchical Computation Strategic Making (HCSM) and 
Dynamic Stochastic Optimization Techniques (DSOT). 
In addition, Chaudhari and Patil detailed a system for 

managing garbage collection in cities that rely on the 
Internet of Things [5]. Vasconcelos Sobra and Oliveira 
[7] assessed the functionality of MQTT brokers in 
Internet of Things (IoT) applications, with a focus on 
how well they transmit data for smart cities, while Al-
Masri et al. [6] presented "Recycle.io," an Internet of 
Things (IoT)-enabled framework that simplifies garbage 
sorting and collection. Simultaneously, Swamy et al. [8] 
examined the time-differenced double difference 
technique for NavIC receiver differential phase bias 
measurements, which offer vital information for 
improving satellite navigation systems. Moreover, 
utilizing a double-difference approach with zero and 
short base length carrier phase measurements, Swamy et 
al. [9] examined the quality of L5 signals from Indian 
Constellation satellites. Further evidence of these 
navigational gains, especially during geomagnetic storms 
and solar flares, is shown in Swamy et al. [10], who 
establish a link between the rate of TEC index and 
location inaccuracy. Research like this shows how smart 
cities may use accurate navigation data to monitor and 
improve their garbage management in real time. Future 
data analysis, according to Muthuraman et al. [12], will 
be conducted as a web application using statistics 
gathered by sensor technologies. Using sensors built in 
garbage cans to track fill levels, this system links with 
route optimization software. It also usually features a 
simple smartphone app for locals to improve access. 
Priyadharshini et al. [13] investigate the spread of IoT 
across several sectors, therefore addressing essential 
issues, including risk considerations, security concerns, 
and implementation hurdles. This sophisticated 
technology not only helps waste management companies 
but also improves citizens' quality of life and supports 
environmental sustainability by offering timely 
information and services linked with waste disposal and 
recycling. Moreover, blockchain-based IoT solutions like 
those in [21] can improve security in waste monitoring 
systems for smart cities, guaranteeing unchangeable 
documentation of garbage disposal operations. As 
illustrated in [20], future advancements in innovative 
waste management systems could use IoT solutions 
supported by blockchain technologies to improve 
commercial garbage collection methods through 
automated data tracking. More broadly, recent smart-
system research shows that IoT-enabled sensing, data 
analytics, and automated decision support can improve 
resource monitoring and operational efficiency, 
providing a useful methodological direction for 
intelligent waste systems [17]. Recent treatment-oriented 
research also shows that portable electrocoagulation can 
support decentralized wastewater management by 
reducing contaminant loads at the point of generation 
[15]. Biological studies on waste-derived 
microorganisms further demonstrate the potential for 
recovering useful microbial functions from organic waste 
streams [16]. 

3. EXISTING SYSTEM 
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The literature contains a broad spectrum of waste 
management-oriented research projects. The authors of 
[14] present an intelligent disposal system fitted with 
sensors to monitor garbage accumulation inside the 
enclosure and driven by solar energy. Should necessary, 
the container can compress the trash, lowering its volume 
by up to 10 times before collection. The SENSONEO 
waste monitoring system [15] combines a citizen app, a 
sophisticated waste management system, and smart 
sensors. These intelligent sensors provide the data to the 
waste management system after measuring filling levels 
in several containers many times daily using ultrasonic 
technology. The container is split up into several pieces 
for easy monitoring. The authors in [16] suggest a novel 
method of solid waste management using an integrated 
sensing system. This system automates garbage 
management using mobile app-based monitoring and 
cloud computing. The proposed brilliant garbage 
container improves efficiency by using ultrasonic sensors 
and many gas sensors. Authors in [17] assess trash bin 
contents and send the data to a central server over the 
Internet using an IoT-based innovative waste 
management system. In [18], a novel technique presents 
an intelligent container meant to stop waste from 
dumping outside the bin. This approach uses infrared 
sensors to track both the inside and outside of the 
chamber. Moreover, the system detailed in [19] offers a 
way to avoid constant monitoring around the clock. It 
uses ultrasonic sensors to quickly ascertain the waste 
levels in dumpsters and a well-organized, automated 
method for selective waste clearance. Modern waste 
management systems can automate tracking, guarantee 

transparency, and improve waste disposal efficiency by 
including IoT, cloud storage, and blockchain 
technologies—as emphasized in [20] and [21]. Biological 
treatment studies also show that targeted microbial 
cultures can reduce pollutant loads in domestic 
wastewater, complementing sensor-based monitoring 
with sustainable treatment strategies [18]. 

4. PROPOSED SYSTEM 
Under the current method, the firm collects garbage 
either once every week or every two days. Despite the 
fact that trash stinks, it overflows the trash can and then 
spreads across the roadways, polluting the environment. 
The pungent odor contributes to air pollution and the 
transmission of illness. The new garbage collection 
system, based on the IEEE 802.11 standard, has problems 
with accurate updates and timely pickup of rubbish, and 
the fact that street dogs and other animals devour the 
waste food spreads filth all over the place. Systems for 
the management of waste have been around for quite 
some time. Current Waste Management methods are 
highly dependent on human involvement. There are local 
bins strategically located all across the city. Manual 
laborers visit each bin at predetermined intervals to check 
its capacity, fill it up if necessary, and then empty it 
before moving on to the next bin. The manual laborers 
must examine the bins' state on a regular basis. It takes a 
lot of time and energy to do this. Moreover, organizations 
or governments incur material and financial losses due to 
the dumping of all wastes into the same treatment 
process, which is caused by the absence of organized 
waste clearing and the informal separation of material 
wastes into organic and inorganic, wet and dry waste.

 

 
Fig 1. Proposed Circuit Diagram for Automatic Waste Management 

5. WORKING MODEL 
This block diagram is the prototype for our project, 
Automated Garbage Sorting Bin Waste Segregation 

System. This block schematic is the prototype for our 
Automated Waste Segregation Bin Garbage Sorting 
System. The garbage segregator is made to make it easier 



Journal of Animal Environment, Vol. 18, No. 6s, 2026 

 143 

to throw away garbage. Wet trash, metal trash, and dry 
trash are the three categories that make up the system. 
Various sensors, such as a moisture sensor and a metal 
sensor, are integrated into the conveyor belt system, 
which sorts the incoming garbage according to its 
moisture content and then directs it to the appropriate 
bin. The servo motors are configured to deflect in 
accordance with the working. This makes it easier to treat 
various types of garbage according to what is needed. 
The entire arrangement automates the process, which 
means less human interaction is required for waste 
segregation, and the bins are successfully collected. 
Consequently, modern waste management is a significant 
concern. There is a lot of room for improvement and 
prevention if garbage is managed correctly from the 
source. Proper trash disposal and the implementation of 
the R.I.R.E. principle can be facilitated by sorting trash 
into wet, metal, and dry categories. Decomposition of the 
damp waste results in plant manure, whereas recycling is 
an option for dry waste. Therefore, the Automatic trash 
Segregator is quite helpful for trash management. The 
monitoring component involves calculating the distance 
between the trash can and an ultrasonic sensor, which 
then determines the amount of trash within. The 
authorized individual receives updates on the position of 
these bins using GPS and GSM. They include dust, 
metal, and moist waste. 

5.1 Hardware Requirements: 
Any operating system or software program's most typical 
set of needs is for the hardware or actual computer 
resources. A list of hardware compatibility is frequently 
included with a list of hardware requirements. 

• Arduino nano controller 

• Soil moisture sensor 

• Ultrasonic sensor 

• Metal sensor 

• Jumper wires 

• 5V Adapter 

• LCD 

• PCB (Printed Circuit board) 

• Connecting wires 

• Buzzer 

5.2 Software Requirements: 
The primary goal of software requirements is to 
determine which programs and system components are 
necessary for an application to run well on a given 
machine. 

• Arduino IDE 

• Embedded C 

• Blynk Application 

6. RESULTS 
Typically, there are garbage cans scattered across the 
roadway, overflowing with excess waste. These scattered 
contaminants either burn br, peak down or spill all over 
the place, putting human health at risk. The way that 
people dispose of their garbage has an impact on their 
health. This problem has been resolved with the 
development of an adequate waste segregation and 
monitoring system. Based on wireless communication, 
the Waste Segregation and Monitoring System is a 
creative approach to maintaining a clean and healthy city. 
Given the rapid growth of the global population, a higher 
standard of living depends on living in a clean and 
sanitary environment. 

 
Fig.2. Automatic Smart Waste Management Existing  

Model 

 
Fig.3. Proposed Output Experimental model Set up 

An illustration of an innovative city waste 
segregation model is this one. The primary goal of 
this article is to deploy dustbins at the proper level 
and automatically segregate garbage using a 
wireless mesh network. This type of information 
helps cleaning businesses and litter bin providers 
make better selections for efficient disposal. Metal 
and moisture sensors detect metal and wet 
detritus, whereas ultrasonic sensors detect objects. 
Levels in the bin are monitored using an infrared 
sensor. After the garbage is placed in the bin, a 
sensor determines the type of waste. Each of the 
three portions of the container contains a distinct 
kind of garbage: the proper garbage collection and 
the proper walls. The location and current state of 
the bin are displayed in the smartphone message. 
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Fig.4: Display bin levels in LED 

The hardware components, programming, and design 
employed in the construction of an automatic smart 
dustbin using Arduino might result in a range of different 
outputs. On the whole, however, a good automatic toilet 
flusher can provide several benefits: 

1. Improvement of Hygiene: By eliminating the need for 
manual flushing, an automatic toilet flusher reduces 
the possibility of germ transmission and promotes a 
cleaner, more hygienic bathroom environment. 

2.  Convenience: Eliminating the need for manual toilet 
flushing increases use and convenience, especially in 
public restrooms and crowded areas. 

3.  Energy Efficiency: Over time, automatic flushers can 
be configured to use the least amount of electricity 
and money. 

 
Fig.5. Experimental output Indicators 

4.  User happiness: A reliable, hands-free flushing 
mechanism can increase user happiness and promote 
a more pleasurable bathroom experience overall. 

 
Fig.6. Automatic Alert Messages & their location. 

5.  Alerts for Maintenance: Many automated flusher 
systems include diagnostic capabilities that identify 
and notify maintenance staff of problems or 
maintenance needs to guarantee continuous 
functioning and dependability. 

7. CONCLUSION 
Innovative city development is an area that is seeing 
daily technical developments. Many things are getting in 
the way of those advancements. Inadequate garbage 
collection is one such obstacle. There was a lack of 
efficiency in using conventional methods. By primarily 
focusing on monitoring the level of garbage, the alternate 
technique presented in this research effectively collected 
waste, reduced human time and effort, and created a 
healthy environment. So, the suggested design prototype 
for an effective waste management method was executed 
without a hitch. This article will inspire others to 
investigate the waste management industry and come up 
with firm plans for the future. With the proper backing, 
this concept may quickly become a fully operational 
initiative for innovative city development. Fast data 
transfer via GSM and GPS makes this system's waste 
collecting mechanism more autonomous, according to it. 
One significant benefit of wireless protocols is that data 
may be transferred even while clients aren't physically 
present in the node network. Once a client is connected 
to that node, they can view the data that has already been 
sent. In order for them to keep tabs on garbage pickup as 
needed, The authorized individual receives updates on 
the position of these bins using GPS and GSM. They 
include dust, metal, and moist waste. 
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