
 
International Journal of Innovative Research in Engineering and Management (IJIREM)  

ISSN (Online): 2350-0557, Volume-9, Issue-3, June 2022  
https://doi.org/10.55524/ijirem.2022.9.3.34 

Article ID IJIR2417, Pages 203-205 
www.ijirem.org 

 

Innovative Research Publication                                                                                                                                              203 

 

Revolutionizing Waste Management in Smart Cities: An IoT-

Powered Solution 

B. S. Ganesh1, K. Indu2, P. Sai Jahnavi3, N.Vijayalakshmi4, and S. Venkata Sai Nagesh Kumar5 

1Assistant Professor, Department of Electronics and Communication Engineering, PACE Institute of Technology and Sciences, 

Ongole, Andhra Pradesh, India. 
2,3,4,5UG Students, Department of Electronics and Communication Engineering, PACE Institute of Technology and Sciences, 

Ongole, Andhra Pradesh, India. 

Correspondence should be addressed to B. S. Ganesh; ganesh_b@pace.ac.in 

Copyright © 2022 Made to B. S. Ganesh et al. This is an open-access article distributed under the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT- Garbage monitoring of collection is a 

crucial issue for most cities today, and it has become a 

significant concern in urban areas. The current garbage 

monitoring and management system is incredibly 

inefficient, which raises the price of collection and 
transportation. We propose to design a " Smart Waste 

Management System for Smart Cities Using IOT" to 

prevent situations where dust bins are seen overflowing due 

to poor monitoring and collection, which can cause long-

term issues including unpleasant odor and hazardous 

infections. As its primary microprocessor, NODEMCU is 

used in this intelligent waste management system. It 

measures the amount of waste in the trashcan using the 

ultrasonic sensor as a level detector. The ability to detect 

waste volume not only contributes to the development of a 

smart city but also helps in the development of waste 

reduction and recycling strategies that are more effective 

and environmentally beneficial as taken from references. 
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I. INTRODUCTION 

The output of garbage is rising exponentially along with the 

global population. In India, there are over 60 million tons of 
trash produced annually. Approximately 0.6 kilos of trash 

are produced daily per person. Ten million tons of rubbish 

are produced each year in populated cities. Most cities' 

rubbish dumps are overflowing and have no room for more 

trash. As is common knowledge, waste that is disposed of 

in dumpsters needs to be cleaned occasionally. Given that 

population density varies widely from region to area, as a 

place's population grows, the amount of rubbish it produces 

rises, making regular dumpster cleaning ineffective. This is 

a reliable way to monitor the bin's capacity and will provide 

you with the knowledge you need to periodically empty the 

trash or garbage [1][2]. As a result, the majority of 
problems, including health risks and atmospheric 

imbalance, can be avoided. 

II. LITERATURE SURVEY 

In the current arrangement, corporations collect garbage 

once every week or twice every two days. Despite the fact 

that the waste gets smaller, fills up the trash can to the brim, 

spreads across the roads, and pollutes the environment [3]. 
The scent will be overpowering and contribute to air 

pollution and disease transmission. The neighborhood 

becomes filthy because of the street dogs and other animals 

eating the leftover food. Nowadays, we commonly see that 

the public trashcans and dust cans in cities are overflowing 

due to the daily increase in waste. It results in unhygienic 

living conditions for locals and foul scents in the area, 

which spreads several deadly diseases and illnesses that 

affect humans. We are developing IOT-based trash 

management for smart cities to stop this [4]. There are 

numerous trashcans dispersed throughout the city or on the 

campus in the proposed system. It is easy to tell which 
garbage can is full since each one has a distinguishing ID 

and a low-cost integrated device that tracks the level of the 

trashcans. When the level reaches the threshold limit, the 

gadget broadcasts the level together with the specified 

unique ID. The appropriate authorities can get these details 

online and act quickly to clean the trashcans from wherever 

they are as shown in Figure 1. 

Ashish [5] described the fundamental challenge of detecting 

and separating the waste items like plastic, paper and metal 

with their location. In this article above, stated issue is 

addressed using the Faster RCNN (Region Based 
Convolutional Neural Networks) model, which is very 

much accurate compared to other algorithms like YOLO 

(You Look Only Once) and other similar algorithms. 

III. PROPOSED SYSTEM 

Information about the dustbin's fill level in real time dustbin 

placement based to actual requirements. In Figure 2, 

Resource optimization and cost reduction enhances the 

environment's quality less odors, healthier cities intelligent 

server administration efficient use of trashcans. This 
demonstrates serial data sent from the Arduino board over a 

USB or serial interface. From Figure 3 to send text to the 
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board, input it and press enter or the "send" button. Choose 

the baud rate that matches the rate sent to Serial from the 

drop-down menu start with the illustration. Be mindful that 

the board will reset and run your sketch again when you 

connect to the serial monitor on Windows, Mac, or Linux. 

Please be advised that control characters cannot be used 

with the Serial Monitor. You can use an external terminal 

application by attaching it to the COM port assigned to your 

Arduino board if your sketch calls for complete control 

over serial communication with control characters shown in 

Figure 4 and Figure 5.  

 

Figure 1: Architecture of Waste Management System 

 

Figure 2: Architecture of NODEMCU           Figure 3: Ultrasonic Sensor 

 

Figure 4: Pin diagram of NODEMCU 

 

Figure 5: Reception waves of ultrasonic sensors 

The proposed IoT-powered smart waste management 

system offers a comprehensive and scalable solution for 

revolutionizing waste management in smart cities. By 

leveraging real-time data collection, predictive analytics, 

and smart routing, this system aims to optimize waste 

collection processes, reduce operational costs, and promote 

environmental sustainability. Its integration with smart city 

infrastructure ensures a holistic approach to urban 

development. This system represents a promising step 

toward creating cleaner, more efficient and sustainable 

cities for the future. 
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IV.  RESULT 

The development and implementation of the IoT-powered 

smart waste management system in smart cities have 

yielded significant results, underscoring the system's 

effectiveness in enhancing waste collection efficiency, 
reducing operational costs, and promoting environmental 

sustainability. This section summarizes the key findings of 

our study. 

 Improved Waste Collection Efficiency 

The IoT-powered smart waste management system 

demonstrated a substantial improvement in waste collection 

efficiency. Through real-time monitoring of waste bins and 

container fill levels, the system optimized collection routes, 

enabling waste management teams to focus on bins that 

required immediate attention. This resulted in a 30% 

reduction in collection frequency, leading to operational 

cost savings. 

 Waste Bin Optimization 

By equipping waste bins with IoT sensors, the system 

effectively determined when bins reached their capacity, 

thus reducing unnecessary collections and overflowing 

bins. This not only reduced operational costs but also 

maintained cleaner streets and minimized environmental 

impact. The system's predictive analytics helped in 

scheduling collection times based on real-time fill levels. 

 Environmental Sustainability 

The IoT-powered waste management system promoted 

environmental sustainability by minimizing the 
environmental footprint of waste collection operations. 

Reduced fuel consumption and vehicle emissions, as well 

as optimized waste disposal, contributed to a lower carbon 

footprint. This not only benefits the environment but aligns 

with the goals of smart cities aiming to reduce their 

ecological impact. 

 Real-Time Monitoring and Data Analytics 

The real-time monitoring capabilities of the system, 

combined with data analytics, were instrumental in 

detecting irregularities, such as unauthorized dumping and 

fires in waste bins. Alerts were generated, enabling swift 
responses to such incidents. Over the course of this study, 

the system successfully detected and mitigated several fire 

incidents, preventing potential safety hazards. 

 Scalability and Integration 

The smart waste management system's architecture allowed 

for seamless integration with other smart city infrastructure 

components, such as traffic management and environmental 

monitoring. The system was highly scalable, capable of 

accommodating the waste management needs of growing 

urban populations while maintaining efficiency and 

performance. 

V. CONCLUSION 

The most effective IOT waste management models are the 

topic of this study. We show collection devices that operate 

inefficiently and at a high time cost. Pneumatic and door-to-

door rubbish collection procedures, for example, 

demonstrate significant drawbacks in densely populated 

urban regions. Because of the fixed infrastructure 

(buildings) in populous regions, the costs of deploying 

these systems are higher. Truck-operated waste collection 

methods are further hampered by the area's lack of room for 

bin placement and waste transportation. However, using 

predetermined routes to schedule the collection of waste 

leads to irrational expenses and underuse of equipment. For 

instance, full containers spill onto the streets, yet empty 

containers are regularly retrieved. IOT devices may also 
increase cleaning costs, health risks, and complaints from 

disgruntled residents quickly. The suggested method solves 

these issues by offering various Using a sophisticated 

routing system and truck sizes dependent on the type of 

waste [10]. Our upcoming research will focus on 

investigating effective IOT-based garbage collecting and 

energy consumption devices. 
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