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Abstract— The IoT Garbage Monitoring system is one of the innovative systems which will help to keep the cities clean. 

The ultrasonic sensor is used for measuring the length of the bins, once the bins are being filled up with garbage the level 

of bins are shown graphically in the webpage. The LCD display is used for displaying the level of bins, and once the bin is 

being filled a led light glows and a buzzer is put on which indicates that the bin is being filled up. The data’s are stored 

using the microcontroller and through the Wi-Fi module the data is being transferred to the webpage. The sensors are 

kept in the bins and once the garbage is being filled it senses the level and transmits to the microcontroller and from the 

microcontroller the data is regularly updated to the webpage through Wi-Fi module, once the level of garbage in the bins 

reaches the fixed threshold value then there is a buzzer sound which indicates that the bin is full, the LCD display 

intimates about the bin which is filled and a led light glows along with the buzzer sound, the data is regularly updated to 

the user monitoring it in the webpage. Thus this system helps in keeping the cities clean and provides a healthy 

environment to the metropolitan cities. 

 

Index Terms—Ultrasonic Sensors, Wi-Fi, Microcontroller, LCD Display 

________________________________________________________________________________________________________ 

I. INTRODUCTION  

Internet of Things (IoT) represents a general concept for the ability of network devices to sense and collect data from the world, 

and then the information is shared across the world through internet where it can be processed and utilized for various interesting 

purpose. Some people interchange the term Industrial Internet with IoT. This fundamentally alludes to business utilizations of IoT 

in the realm of assembling. However IoT isn't restricted to modern applications.  

 

A wide range of conventional family unit contraptions can be altered to work in an IoT framework. Wi-Fi network adapters, 

motion sensors, cameras, microphones and other instrumentation can be embedded in the devices to work in IoT. Home automation 

systems like light bulbs, other devices like wireless scales and wireless blood pressure monitors have been implemented already. 

The primitive versions of IoT that each represents early examples of IoT gadgets. Wearable computing devices like watches and 

glasses are also envisioned to be key components in future IoT systems. The wireless communication protocols like Wi-Fi and 

Bluetooth extend to IoT naturally. 

 

 

 
Fig.1 IoT Architecture 

IoT assumes that the underlying network equipment and the related technology can operate semi-intelligently and 

automatically. Simply keeping mobile devices connected to the Internet will not make the devices to be smarter. Individuals have 
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assorted necessities that require an IoT framework to adjust or be configurable for a wide range of circumstances and inclinations. 

Finally, even after overcoming all those challenges, if people become too reliant on this automation and the technology is not 

highly robust and any technical glitches in the system can cause serious physical and financial damage. 

 

IoT architecture is used to establish a communication between the hardware and software using the sensors, to connect various 

physical devices the IoT gateway, and through the wireless network the data’s are transferred to the user in webpage or mobile 

application is given below in fig.1   

 

II. LITERATURE SURVEY  

[1]A smart garbage management system is proposed. The system monitors the garbage overflow in garbage bins. The level of 

garbage in the dustbin is detected with the help of sensor systems and communicated to the authorized person through the Global 

System for Mobiles (GSM) system. Infrared sensor (IR sensor) is used to detect the level of garbage. Microcontroller is used to 

interface the sensor system with the GSM system. A Radio Frequency Identification (RFID) is used to monitor the desired 

information related to the garbage for different selected locations. It also monitors the attendance of the authority person. With the 

use of conveyor belt and Pouvoir Hydrogene (PH) sensor the degradable and the non-degradable waste can be separated. Thus the 

collection and the separation of the garbage is monitored efficiently.  

 

[2] IoT ready to fuse straightforwardly and consistently countless and heterogeneous frameworks, while giving open access to 

choose subsets of information for the advancement of a plenty of computerized administrations. Building a general architecture for 

IoT is a very complex task, mainly because of the extremely large variety of devices, link layer technologies and services that may 

be involved in such a system. One of the main concerns of environment is solid waste management which in addition to disturbing 

the balance of the environment has adverse effects on the health of the society. The detection, the monitoring and the management 

of wastes are one of the primary problems of the present era. The customary method for physically observing the losses in squander 

canisters is a mind boggling, bulky process and uses more human exertion, time and cost which aren’t perfect with the present day 

innovations in any capacity. This is an advanced method in which waste management is automated. The project IoT Garbage 

Monitoring system is a very innovative system which will help to keep the cities clean. The framework screens the junk receptacles 

and advises about the level of waste gathered in the rubbish containers through a website page. This page additionally sends all data 

to the rubbish accumulation vehicles.  

 

[3] Dustbins are placed near public places in the cities or villages, are filled due to the increase of the waste every day. The 

efficient method to dispose the waste has been designed with GSM system. If the disposal of waste is not properly done it creates 

unhygienic condition for the people and it creates filthiness to that place. At the same time bad smell is also spread, this leads to 

some deadly diseases & human illness, to avoid such a situation there is a plan to design “GSM Based Waste Management for 

Smart Cities”. In the framework there are different dustbins situated all through the city, these dustbins are furnished with a 

ultrasonic sensor which helps in estimating the level of the junk canisters thus that it is anything but difficult to recognize which 

refuse container is full. When the garbage level reaches the Maximum limit, the ultrasonic device will transmit the level along with 

the percentage of the dustbin and these details can be accessed by the concerned authorities from their place with the help of GSM 

Modem and an immediate action can be made to clean the dustbins.  

 

[4] The method of connecting the objects or things through wireless connectivity, called IoT. Nowadays a variety of tasks are 

based on IoT. Cities in the world are becoming smarter by implementing the things around IoT. It is a new trend in technology. 

Shrewd urban areas incorporate hindrance following, protest detecting, movement control, following of our exercises, analyzing the 

child, checking home lights et cetera. One of the main objectives of the smart cities is keeping the environment clean and neat. The 

aim is not fulfilled without the garbage bin management system. Subsequently “IOT based Intelligent Bins for Smart Cities” has 

been developed. Bin management is one of the major applications of IOT. Here sensors are connected to all the bins at different 

areas. It senses the level of garbage in bin. When it reaches threshold a message is sent via GSM to the concerned person to clean it 

as soon as possible. The completed task is done in Lab view environment.  

 

[5] The govt. of India has as of late propelled a brilliant city venture and for these keen urban areas to be more intelligent it is 

vital that the junk gathering framework must be more astute and notwithstanding that the general population require simple 

openness to the waste arranging focuses and the rubbish accumulation process must be productive as far as the time and the fuel 

cost.  

 

[6] Junk makes harm neighborhood environments, and it is a danger to plant and human life. To dodge every single such 

circumstance an undertaking has been called IoT based Smart Garbage. “When somebody dumps the trash into a dustbin the bin 

ashes a unique code, which can be used to gain access to free Wi-Fi". Sensor checks the garbage in the dustbin or not and Router 

provides Wi-Fi to the user. Major part of the project depends on the working of the Wi-Fi module; essential for its implementation. 

The main aim of the project is to enhance a smart city visional. 

III. EXISTING SYSTEM 

In metropolitan cities, it is not possible to check each and every place where the garbage dump yard is full or not. By the use of 

IoT the garbage can be monitored regularly, by which the cities can be kept clean. As a result of using IoT in monitoring the 
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garbage bins, it will be more efficient and more user friendly. The process of monitoring and cleaning of dustbins cannot be done 

regularly in the smart cities by humans. 

 

[7] The problem that occurs due to the improper monitoring of the garbage bins in metropolitan cities leads to an unhealthy 

environment. If this problem is not taken into consideration then it may lead to various problems regarding the health issues of 

people living in metropolitan cities. In order to keep the people living in cities in healthy conditions, the garbage bins must be 

monitored regularly so that the cities can be kept clean and can avoid the overflow of garbage from bins. 

 

This problem if not properly monitored then it may lead to various health issues, the problem is identified and is being solved 

by using the IR sensors which is being placed in the bins to detect whether the garbage is being filled or not, Once the garbage is 

full it will automatically send to the authorized person indicating that garbage is overloaded via GSM. In particular, sending the 

level of garbage through GSM is more expensive, and the information sent through GSM may not receive to the authority persons 

at the right time to clean the garbage in the bins, so that the bins cannot be regularly monitored, by this the monitoring cannot be 

done much efficiently. 

IV. PROPOSED SYSTEM 

The proposed system objective is to keep the cities clean and to provide a healthy environment in the metropolitan cities. The 

system monitors the garbage bins and informs about the level of garbage collected in the garbage bins via a web page. The system 

uses ultrasonic sensors placed over the bins to detect the garbage level and compare it with the garbage bins depth, once the 

garbage is being filled there will be a notification of buzzer and a led light blinks. The system makes use of AVR family 

microcontroller, LCD screen, Wi-Fi modem for sending data and a buzzer.  

The LCD screen is used to display the status of the level of garbage collected in the bins, where as a web page is built to show 

the status to the user monitoring it. The web page gives a graphical view of the garbage bins and highlights the garbage collected in 

color in order to show the level of garbage collected. The system puts on the buzzer when the level of garbage collected crosses the 

set limit. Thus this system helps to keep the city clean by informing about the garbage levels of the bins by providing graphical 

image of the bins via a web page.  

      In Ultrasonic Sensor’s module, the Ultrasonic sensor is used for detecting whether the bin is being filled with garbage or not. 

The sensor is kept at the top of the bin and will measure the distance of garbage from the top of the bin and we can set a threshold 

value so that if the level of garbage increase more than the threshold value then there will be an intimation given to the user. With 

the use of microcontroller and ultrasonic sensor the user who is monitoring the level of garbage in the bins can be regularly 

updated.  

The data’s that are stored using the microcontroller are transferred using the Wi-Fi module ESP8266, the data is transferred to 

webpage where the graphical representation of the garbage bins are shown and the level of garbage in the bins are denoted by color. 

The AVR aggregation is the process of storing the data that is sent by the ultrasonic sensors after the measurement of calculating 

the length of the bins, after the calculation is done the data’s are sent to the microcontroller ATmega32, which is much faster when 

compared to other microcontrollers.  

The process of storage and retrieval of data by using this process is more efficiently done. The stored data is being processed to 

the webpage through the Wi-Fi module regularly. The code used for transmitting the data from the microcontroller is already by 

using the Arduino software, in this software the code can be written in c and C++ language, this is default programmed in the PCB 

board, and connections are embedded and are more efficient for storing and transferring the data through any network. 

 If there is any voltage drop the microcontroller is the object which is affected first so there is a regulator used to regulate the 

voltage drop so that there no problem occurs during the process of storage and transferring the data. The AVR family of 

microcontrollers is used mainly for regularly updating the status level of garbage in bins, by sending the data continuously through 

Wi-Fi module. 

The module is developed in the PCB board so that the circuit connections are done accurately the use of transformer is to 

transmit electrical energy, the rectifier is used to convert AC into DC, and during the establishment of connections the adaptor is 

plugged into the plug point which gives 240v but the board requires only a minimal amount of current, to avoid any short circuits 

the transformer is used, which converts 240v to 12v.The ATmega32 microcontroller is being used for storage and transmission of 

data, ATmega32 is much faster when compared to any other microcontroller.  

The LCD display is attached to the board for displaying the connection to Wi-Fi module and to display the length of the bins 

after calculating the length of bin using the ultrasonic sensors, and a buzzer is fixed in the board to notify when the bin is being 

filled along with the buzzer a led light also blinks for the purpose of immediate disposal of waste from the particular bins.  

The webpage is being created by using the PHP language for more efficient use the webpage is being developed in the IoT 

Gecko platform so that it would be user friendly. The webpage consist of the images of the number of bins connected to the 

Ultrasonic sensor, once the garbage’s are thrown into the bins the level of garbage is being updated in webpage, the level is 
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indicated by color so that the level is identified easily and once the bins is filed up with the garbage there will be an indication of 

buzzer and a led light glows this can be done only if the webpage is being updated regularly, every time when there is an increase 

in garbage the webpage is being updated by using the Wi-Fi module.  

The ESP8266 is the Wi-Fi module used for the transmitting the data as it is more fast and reliable for transmitting the data. The 

internet is connected to the kit through Wi-Fi by using the Hotspot, the Wi-Fi module will connect to any particular network once 

the network connection is established then the process of sending the data to webpage will automatically start without any delay. 

This module of webpage creation and updation must be done regularly so that the garbage bins can be cleared before the garbage 

overflows from the bins, by this the cities can be kept clean.      

To fully ensure the status of the garbage in the bins whether it is being filled or not is done by the status intimation. At first the 

ultrasonic sensors are placed at the bins to detect the level of garbage level in the bins, initially the lengths of the bins are calculated 

and are shown in the LCD display, after the intimation of level once the garbage is filled the level of bins are updated regularly in 

webpage using Wi-Fi module.  

The data’s that are collected are stored in the microcontroller (ATmega32) which is more efficient for the process of transmitting 

data to webpage through the Wi-Fi module all these hardware tools are connected in a PCB board, it is an embedded circuit that 

interconnects all the hardware tools for maintaining the garbage level in the bins, and then the intimation of fully filled bins are 

indicated by a buzzer sound and a led light glows by which the user maintaining webpage can immediately clean the garbage. The 

proposed system architecture is shown in fig.2   

 

 

Fig.2 Architecture of Garbage Monitoring System 

[8] Recently, many mechanisms have been developed for the purpose of maintaining the garbage bins regularly using IoT these 

all mechanisms depends on the GSM which is of more cost and there may not be proper transmission of data from the bin to the 

user monitoring it. To overcome this problem, a novel system is introduced by using the Wi-Fi module which is used for fast 

transmission of data, and the user monitoring it will be updated regularly, and the user can inform to the nearby man who is 

responsible for cleaning the bins so that the waste doesn’t overflow, by this a healthy surroundings in the metropolitan cities can be 

maintained and the effort of human can be reduced. 

V. RESULTS AND DISCUSSION 

 The proposed experimental results uses the ultrasonic sensors which senses the level of the bins and updates the level of dump 

in the bins to the user monitoring it, the updated webpage is the result of this proposed system, the levels of bins are also shown in 

the LCD display, the webpage is designed in a pictorial representation so that it will be more convenient for the user monitoring it. 
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Therefore the intimation will be shown in the webpage and a led light blinks in the kit and a buzzer sound occurs so that the 

user will be intimation immediately and the garbage in the bins will be cleaned by the people working in government sectors, by 

this the cities can be kept clean. This proposed system can be implemented in Educational institutes, Government sectors, 

municipality, etc. By this proposed system, cost and human intervention is being reduced and also the manual work.            

 

 

   

 

 
                                                

Fig.3 Webpage Intimation 

                              

VI. CONCLUSION 

The current proposed system explores the concept of regularly monitoring the garbage bins by using the ultrasonic sensors, 

these sensors are used to sense the level of garbage in the bins and, periodically updates the information in the webpage created. By 

this module the cities can be kept clean and also the garbage can be regularly monitored. The intervention of human in regularly 

checking the bins are reduced, the places were the dustbins are placed are kept clean and no diseases newly occur from the garbage 

which is overflowed from bins. The main objective of the project is to reduce the human intervention and regularly checking the 

garbage bins and cleaning it once the bins are filled up, the indication of filled up bins is shown by blinking an led light and a 

buzzer sound is being produced. In future, this proposed model could be used to get the information through the Li-Fi module 

which will be useful for faster rate of data transfer and the accuracy of finding the level of garbage in the bins can be improved by 

using the weight sensors. 
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