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Abstract: Significant piles of trash by the side of the road are now rather common, and many municipalities do not 

adequately maintain their trash cans. It causes an unsanitary state to grow along with a significant insect and mosquito 

population. The outdated practices that are still in use today require a lot of time and labour, and they cannot compete 

with contemporary innovations.  To solve this issue, a project called IOT-based smart bin system has been launched. In 

order to quantify the status of the garbage can, this project aims to exhibit smart trash cans outfitted with an ultrasonic 

sensor and a Node MCU that can connect with a mobile application via a WIFI module. The garbage cans are inspected 

by this gadget, which also notifies users of how much waste has accumulated inside. The garbage cans are inspected by 

this gadget, which also notifies users of how much waste has accumulated inside.  

 

Keywords: Ultrasonic sensor, Internet of Things, node MCU. 

 

I. INTRODUCTION 

 

The reliance on the use of embedded devices to connect physical things with electronic sensors and the software which 

makes it possible these devices for sharing data with another one is referred to as the Internet of Things, or IoT [1]-[3]. 

The IoT enables sensing, data collecting, storage, and analysis by coupling real-world things to the internet. In this paper, 

we'll construct an arrangement for routine collection of waste and, in the event that it can't, a mechanism to attach to it 

for pressing needs. The dustbin has space for two more days thanks to the system.   

 

Municipal entities are frequently in charge of managing rubbish in Indian cities. We employ ultrasonic sensors to detect 

the inflow when the trash cans are full. Sensors that measure the amount of garbage present indicate when the trash cans 

are full. In order to enable sensing, data collection, storage, and processing, the Internet of Things (IOT) connects actual 

physical technologies attached to the internet. In this paper, we'll design a system for systematic removal of waste and, 

in the event that it can't, a mechanism to attach to it for pressing needs. Thanks to the method, there is room in the trash 

can for two more days. Municipal entities are frequently in charge of managing rubbish in Indian cities [4]-[6].  

 

Ultrasonic sensors are utilized to detect waves once bins are full, demonstrating the power of the Internet of Things (IoT), 

a term employed to explain how embedded electronics connect physical objects. We use ultrasonic sensors to detect 

inflow when trash cans are full, and ultrasonic sensor waves are used to visualize the inflow. So that the neighborhood 

committee could be notified when the waste level had peaked, the sensor would be installed on top of the trash can. After 

that, a trash can must be picked up as soon as possible and efficiently. We are currently in a time where the potential of 

IoT is effectively enabling systems and jobs to merge, leading to more productive working procedures and the capacity 

to complete tasks more swiftly! With the power at our disposal, we have continued to develop these concepts [7]-[8]. 

 

IoT, will be able to gather data that billions of individuals will be enabled to take advantage of and benefit from supply 

by openly and effortlessly connecting a wide range of different devices. The larger number (IoT) structure development 

is a difficult undertaking due to the number of devices, connectivity layer innovations, and services that might be 

embedded in such a type of network. The management of domestic waste has long been one of our top environmental 

concerns because it appears to have a negative impact on the ecology and well-being of our society. One of the most 

crucial challenges of our time is the labeling, tracking, and management of garbage. The traditional approach to visually 

inspecting rubbish in the trash can needs too much time and effort. The IOT is our era's burgeoning technology [9]-[12].  

At the moment, there are around 12 billion linked devices, and by the end of 2020, that number will probably reach 50 

billion. This lessens the workload for everyone. IOT is used for monitoring in markets and even retail stores as well as 

for security. The prompt cleaning of trash cans is the topic of this essay. Every human being requires a dustbin as a 

minimal basic necessity, and since it is essential to society's efforts to keep the environment clean, it needs to be cleaned 

periodically when it fills up.  
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In this project, ultrasonic sensors and other sensors that can measure gas and water levels as well as dustbin fill levels are 

installed. The municipal office will receive notification if it reaches the threshold level, and they will take care of the 

garbage right away. 

 

II. LITERATURE SURVEY 

 

Urban areas must efficiently and practically monitor their rubbish. Different Viewpoints were developed before 

successful projects were offered, and some of them were formally actualized. As a result, knowledge is being shared 

among different viewpoints, and the review paper includes Investigate various waste management practices used in urban 

areas using the Internet of Things.  

 

The authors of [1] are Dishant Panda, Pankaj Morajkar, Vikrant Bhor and Maheshwar Gurav. The "Smart Trash 

Management System" title of the article describes how an ultrasonic sensor is used to track the level of a trashcan and 

how it is connected to a GSM module so that messages can be delivered to mobile devices.  

 

The authors of [2] are Dr. V.M. Rohokale, M.S. Killedar, and S.S. Navghane. In the study "IoT Based Trash and Waste 

Collecting Container," a new approach to handling waste is suggested. A microcontroller, IR sensors, and a wifi module 

are all attached to the trash can so that themobile phone may get updates on the trash can's condition.  

 

The authors of [3] are Sergey Khoruzhnikov, Alexey Medvedev, Petr Fedchenkov, Theodoros Anagnostopoulos, and 

Arkady Zaslavsky. The project's name is Trash Smart Cities' Management as an IoT-Enabled Service. The many 

approaches garbage might accumulate as well as the difficulties that arise from 2005 to 2011 in developing nations are 

examined in this article. 

 

III. PROPOSED WORK 

 

 
 

Fig.1: Circuit Diagram. 

 

The circuit schematic for the smart bin is shown in Fig. 1 above. Fig. 2 depicts the overall proposed architecture of smart 

bin. 
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Fig.2: Smart bin Architecture 

 

We suggested a technique that prevents garbage bin overflow. As is well known, it is difficult to collect trash in a large 

city because the trash can need to be cleaned every so often. It's challenging to manually check the trash can. Problems 

can arise when someone goes to clean the trash but the trash is not full, in which case both human energy and fuel are 

wasted. So, we suggested a clever approach that assists in rubbish bin cleaning and does away with the aforementioned 

issues. Here, an ultrasonic sensor is used for estimating the waste concentration. if the throwaway can has filled, the 

sensor determines the amount of trash present and communicates the information to the NODEMCU. 

 

We use three parts in our system: an ultrasonic sensor, a NODEMCU processor, and a GSM module. An ultrasonic 

detector in the initial segment monitors the level of recyclables, which sends the level to NODEMCU and continuously 

monitors the amount of rubbish in the trash can. The NODEMCU receives the garbage level given by the ultrasonic 

sensor, and the processor then determines how far away the rubbish is the distance is then compared to a threshold value. 

The Threshold value is the value we previously established as the "threshold" when the trash can is full. The Processor 

activates mobile communication if the value is the same as or larger than the threshold value. The level of waste is once 

more checked by the ultrasonic sensor if the trash can is not. 

 

IV. METHODOLOGY 

 

The flow chart is depicted in Fig.3. The reasoning of determining the dustbin's level is shown in the flowchart. Therefore, 

the threshold value of the ultrasonic sensor is maintained at 8 in the suggested system. Therefore, the notification "Dustbin 

is full" will be given to the blynk programme when the garbage level increases by more than 8. 
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Fig.3: Flow Chart 

 

The Blynk platform's primary objectives are to make contracting mobile phone applications incredibly simple. In this 

session, it will be shown that all it takes to put together an Android or iOS application that may interact with your Arduino 

is setting up an electrical pin and pulling a widget. With the Blynk platform's iOS and Android apps, you may remotely 

manage Arduino, Raspberry Pi, and other similar gadgets. Blynk is also an Internet of Things (IOT) server. 

 

By simply dragging and dropping widgets, a graphic interface for the project can be created on the digital dashboard. 

Everything can be set up fairly quickly, and it will begin tinkering in less than 5 minutes.  

 

Blynk is not anchored to any board or shield. Instead, it is the selected supplemental technology. Blynk will develop a 

connection to the Internet and have provisions for the Internet of Things to reveal an Arduino or Raspberry Pi has been 

linked over Wi-Fi, Ethernet, or the newly released ESP8266 chip. 

 

V. RESULT 

 

The smart bin prototype is depicted in Fig. 4. The ultrasonic sensor installed in the trash can will sense when it is full of 

waste and will then transmit a notification to the user or the staff member in charge of collecting it. When the trash can 

is full, the user receives the notification as shown in Fig. 5. 
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Fig.4: Smart bin prototype 

 

 
 

Fig.5: Blynk App Notification 

 

VI. CONCLUSION 

 

We strive for beauty everywhere because the world is beautiful. We picture a world that is intelligent, clean, and 

sustainable. The city's sanitation and a better standard of life are each of the important goals of smart disposal of trash. 

We will find the computer to be quite useful in our attempt. We can track how much garbage is in the trash cans thanks 

to this software investigation, statistical analysis of data, and the technology known as block chains. Municipal official 

may be informed and act quickly to remove the trash if a specific trashcan is entirely full.  

 

Utilizing this search function, clients may easily determine which trash cans are vacant. The proposed AI system in 

conjunction with IOT can send a message with a GPS location to the local authorities. Ultrasonic sensors are used to keep 

track of dustbin levels. Now, the proposed technology is only applicable in a few restricted places; however, after passing 

its reliability test, it will be applicable in all key areas. A dedicated team can be put together in the not-too-distant future 

to supervise and manage the smart waste system. Anywhere in the world, effective waste management is a problem and 

a hindrance to hygiene. In most parts of the world, improved waste elimination solutions have been developed using new 

technology and breakthroughs. Every resident is contributing to the effort to maintain a clean environment and 

neighborhood. Everywhere must be clean for a smart city that is sustainable.  

 

This idea suggests an integrated system using a Wi-Fi modem, the Internet of Things, GSM, and an ultrasonic sensor to 

collect waste effectively and economically. The established system provides an updated database on trash volume and 

pickup frequency at each location. We examined the currently accessible IoT deployment strategies.  
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With placing this notion into perform, we could avoid the residential areas' garbage containers from overflowing. At the 

moment, these containers are either organically filled or helped by loading in common trucks. It may keep an eye on the 

amount of rubbish and give the collection truck updated. The technologies used in the recommended system are enough 

to offer precise and useful process tracking and control of solid waste gathering for an environmentally conscious society. 
 

VII. FUTURESCOPE 
 

Only one bin is implemented at a time.  IOT concepts can be used to integrate numerous bins, each with a unique ID.  

With the aid of SQL technology, databases may be constructed for each bin. Garbage will be dumped with the help of 

hydraulics so that the waste cannot be leaked from the smart bin.   

 

A servo motor and an ultrasonic sensor are used to secure the top portion of the smart bin, enabling it to open on its own 

when it senses surrounding objects. The bins are separated as biodegradable and nonbiodegradable bins.  It is possible to 

create an automated system that can collect waste from the area around the bin, sort it, and then place each type of waste 

in its appropriate bin. 
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