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Abstract— This project is to design a IoT (Internet of 

Things) based ‘Smart Garbage Monitoring System’. The main 

contribution of this work is the monitoring the level of the 

garbage inside the dustbin by using a mobile phone and using 

the Blynk apps. The problem that the cleaner face today is that 

they need to check all the dustbin whether the dustbin is full or 

not. Therefore, by doing that will increase the time taken to 

clean the garbage and to check all the dustbin. The main 

objective of this smart dustbin is to monitor the garbage level 

inside the dustbin. This dustbin also can notify the cleaner 

when the dustbin is full. The output that display to the user 

through the LCD display is the status of the garbage. This 

smart dustbin used the ultrasonic sensor as the main sensor to 

detect the distance of the garbage inside the dustbin. The LCD 

display are used to show the status of the garbage. At the same 

time the ESP8266 are used to act as the WiFi module to send 

the information to the smartphone. Lastly the Blynk apps are 

used to get the information from the dustbin and to notifying 

the cleaner about the dustbin garbage. The microcontroller 

Arduino Uno are used as the brain of this project. For the 

result, the Blynk will send the notification to the smartphone 

and the LCD display will show the status of the garbage inside 

the dustbin. In this result, it contains three types of reading 

there are 0%, 50% and 100%. For the 0% result the garbage 

distance must greater than 10cm from the ultrasonic sensor. 

For 50 % result the garbage distance must greater than or 

equal to 5cm but less than 10cm from the ultrasonic sensor. 

Lastly for 100% result the garbage distance must less than 5cm 

from the ultrasonic sensor. 
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I. INTRODUCTION  

 “Waste management has become a great challenge in urban 
area for most countries throughout the world. Very often 
than not, the garbage bins in the resident park, beside the 
city buildings are filled with garbage. The overflowed 
garbage can incur a lot of issues to the nearby residences as 
well as the environment. Generally, the garbage collectors 
are not on duty to monitor the garbage bin 24-hour and 
collect the garbage immediately once the garbage bins are 
full. Hence, the garbage overflowing issue of garbage bin is 
often occurred and usually unpreventable. The garbage 
overflowing issues caused by improper management and 
collection of the garbage bin can incur a lot of issues to the 
society. These issues range from administration and finance 
issues to environment and health issues. From 
administration and finance point of view, the improper 
management of the garbage bins and the overflowing of the 
garbage bins will not only deteriorate the area’s 

environment, but also incur more cost to clean the affected 
area. On the other hand, it is a costly investment to 
distribute the garbage collectors to every garbage bins’ 
locations in every resident park in everyday basic; if the 
garbage bins are empty, the collection process will 
accomplish nothing but a ride for nothing in return. 
(Ambrose, Ford & Norris). Furthermore, the garbage trucks 
are usually large in size and they will block the way of the 
other vehicles on the busy traffic road. If the garbage trucks 
need to travel to the residential every day to every garbage 
bin on everyday basis, the garbage trucks will probably 
become one of the culprits of traffic congestion in the city. 
From environmental and health point of view, the improper 
management of the garbage bins and the garbage 
overflowing issues will definitely bring the negative impacts 
to the environment and the health of the residences. The 
overflowed garbage bin will make the area becomes 
deteriorated as the smell of the solid waste and the liquid 
waste are spreading throughout the area, affecting the lives 
of the nearby neighborhoods. The smell of the overflowed 
garbage bin will in turn, lure the stray dog, rat, cat, etc. to 
the garbage bin. These animals will make the scenario even 
worse by spreading the diseases, rubbishes throughout the 
residential area. Hence, affect the life and health of the 
nearby life as well as the environment. 1.2 Project 
Background and Motivation “The Internet of Things (IoT) is 
a concept in which surrounding objects are connected 
through wired and wireless networks without user 
intervention.” (Ashton 2009) The Internet of Things (IoT) is 
a blooming technology that incorporates various devices, 
vehicles, buildings, gadgets to form an enormous network. 
These incorporated units are usually embedded with 
microcontrollers, sensors, actuators, displays, etc. to 
perform specific tasks or data transaction with the other 
devices. The incorporated units are enabled to communicate 
and exchange data with each others and sometime, when 
necessary, also provide an interface to communicate with 
the user via a Graphical User Interface (GUI). By using the 
paradigm of Internet of Things (IoT), the network becomes 
even more immersive and pervasive (Zanella & Vangelista 
2014). Implementing this paradigm (IoT technologies), 
Smart Residence vision as a part of Smart City vision can be 
achieved. In order to achieve the Smart Residence vision, 
the hygiene management system of the residential area is 
one of the crucial factors. This project, hence, is proposed to 
improve the features and functionalities of ordinary 
(traditional) garbage bins to achieve a clean and beauty 
environment  
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Fig 1  Framework Design 

Figure 1shows the framework for garbage monitoring 
system based on IoT. An ultrasonic sensor that embedded 
inside garbage bin will check the distance of garbage and 
compare it with garbage bin depth. Data collected from the 
ultrasonic sensor will be sent to the IoT Board. An IoT Board 
will send it to the cloud and if the garbage it loaded, the 
cloud will notify the user through mobile phone. On the other 
hand, Admin able to view the report of the garbage. After 
gettingthe notification, the user will collect the garbage at the 
hostel. 

 

II LITERATURE REVIEW 

[1]Zafira, Filda Amalia, Dodi Zulherman, and Herryawann 
Pujiharsono. "Analysis and Design of IOT-Based Trash 
Monitoring System Using the MQTT Protocol." The author 
explains that the creation of a smart environment will support 
the comfort of the community and improve public health, 
also help control the cleanliness of the trash can in the 
environment of one of its people with Smart Environment 
supported by the concept of IoT. Researchers use a design 
system for the hardware and software aspects of the MQTT 
protocol. Their research focuses on accuracy in sending data 
sent by prototype trash cans. This research is useful for the 
research topic that I am working on because it discusses 
sending data from the trash. The limitation in this study is the 
amount of data sent by the sensor using the MQTT protocol 
is lower than other protocols. Data exchange using the 
MQTT protocol has a large delay and a small throughput 
value that is not standard but even so, the accuracy of 
sending data remains 100%. This research article is not the 
basis of my research, but there are some things that can be a 
reference and additional information in the research that I 
write. The difference between this research journal and my 
research lies in the hardware and methodology, where the 
research that The author explains that people nowadays often 
throw garbage in any place due to various factors such as the 
lack of available trash facilities so that 3 4 people prefer to 
litter instead of having to look for trash even though a little 
distance away. The researcher uses the Fuzzy Logic method 
and the researcher also tests the results obtained from the 
sensors and the resulting output data to monitor the volume 
of the trash. Researchers focus on PIR sensors and ultrasonic 
sensors that play an important role as objects and 
mechanisms of trash bins detection. This research article is 
almost the same as the research I made but there are 

differences in the types of sensors I use, namely ultrasonic 
sensors and sensors IR obstacle and also several other tools. 
The limitation of this research is the detection of incomplete 
waste volume and there are still many delays, therefore it is 
necessary to increase the sensitivity of the sensor by making 
the body / cassing bin and placing sensors more concise so 
that it can save space and the size of the trash. This research 
will be an additional piece of information for my research in 
the case of a garbage bin monitoring system. The difference 
between this research journal and my research lies in the 
sensor used, where I use the IR obstacle sensor as a 
parameter in the volume of waste. [3]Antoni, Rizki, Mas 
Sarwoko Suraatmadja, and Unang Sunarya. “Analisis Dan 
Implementasi Sistem Sensor Pada Tempat Sampah Otomatis 
Dengan Metode Fuzzy Berbasis Mikrokontroler.” 
eProccedings of Enginering 2.3 (2015)The author explains 
that waste is a residual material that comes from human 
activities. With low awareness the communityabaout 
disposing of trash, this has become something that is feared 
by the community with quite adverse impacts community 
life. Using Fuzzyfication method or fuzzy logic as a 
dielectric control with the aim to separate garbage type 
function between Anorganic or Organic. The core limitations 
in this article is how the system can sort objects and get into 
containers that are supposed to be of the type. 5 [4]Azmi, 
Fadhillah,et al. “Design of Smart Trash Can Using Fuzzy 
Logic Algorithm Based on Arduino.” JITE (JOURNAL OF 
INFORMATICS AND TELECOMMUNICATION 
ENGINEERING) 3.1 (2010): 150-154. Design In this article 
the author explains that people now have a sense of laziness 
to maintain environmental cleanliness. Feeling lazy caused 
by various factors such as lack of trash facilities and 
conditions of trash that are dirty and smelly many trash bins 
are full and people choose to litter. In detecting altitude 
garbage, the trash can uses ultrasonic sensors which will then 
be processed by Arduino. After being executed, Arduino will 
Fuzzyfication of the height of the waste that will determine 
the indicator lights and alarms in the trash. To get the results 
it is necessary to test the process several times with fuzzy 
logic in order to produce a record height of waste. [5] 
Setyawan, M.Yusril Helmi. “Prototipe Smart Trash Bin 
Berbasis TCP/IP.” Competitive 10.1 (2015): 79-86. The 
author explains that the increase in waste cannot be avoided 
in line with the increasing population. Writer too population 
data which states that there is an imbalance between waste 
production and infrastructure provision garbage collection 
and transportation. The author proposes an alternative 
solution for waste management through monitoring waste 
production and the capacity of the garbage bin capacity. 
Researchers use the HCSR04 sensor as a conduit of data to 
the microcontroller through Arduino and Arduino, the client-
server communication mechanism is possible. There is a 
Block Diagram. The use system includes php programming 
data to a web server, ethernet shield, user interface used to 
meet needs client in monitoring the growth of waste in trash 
bin installed by sensors. This article focuses on producing 
resultstrash bin by utilizing sensors and databases via TCP / 
IP to improve the quality of garbage handling. [6]Mukhtar, 
H., Perdana, D., Sukaro, P., and Mulyana, A. (2020). 
“Pemantauan Kapasitas Sampah Berbasis IoT (SiKaSiT) 
Untuk Pencegahan Banjir di Wilayah Sungai Citarum 
Bojongsoang Kabupaten Bandung”. Jurnal 6 Teknologi 
Lingkungan, 21(1), 56-67. This article the author discusses 
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efforts to prevent flooding due to the habit of people who 
throw garbage into rivers through waste management system 
innovation using the IoT approach and application. The 
author develops a place capacity monitoring system garbage 
using ultrasonic sensors, microcontrollers and sending data 
using wifi. Data collection is done with using MQTT as the 
protocol. The author observes the time delay in sending data 
after the sensor detects the condition garbage until the data is 
sent and received by users through the android application. 
The author focuses on the data received from the results 
monitoring the capacity of the trash can through the android 
application which is done within a certain period of time. 
The limitation in this article is sending data and the 
appearance of the results on the user's smartphone android 
application. [7]Chaware, Sandeep M., Shriram Dighe, 
Akshay Joshi, Namrata Bajare, and Rohini Korke. “Smart 
Garbage Monitoring System Using Internet of Things (IoT). 
“Ijireeice 5, no.1 (2017): 74-77. The author explains that 
with smart lifestyle, cleanliness is needed, and cleanliness is 
begins with Garbage Bin will helps to eradicate or minimize 
the garbage disposal problem. The author uses a transformer 
and regulator that is connected to Arduino and provides data 
in the trash to the WiFi modem the regulator and sends data 
to the web server, then the data is received by the user and 
then sent to the officer via SMS media using GSM Module. 
This system monitors the garbage bins and informs about the 
level of garbage collected in the garbage bins via a web page. 
The developed system provides improved database for 
garbage collection time and waste amount at each location. 
In this research study requires sufficient costs and GSM 
modules provided by sim using cellular services. [8]Mabrur, 
Muhammad Mukrim Al proposed a journal titled “Rancang 
Bangun Sistem Smart Trash Can Berbasis Android.” Diss. 
Universitas Islam Negeri Alauddin Makassar, 2016. In this 
journal explains that waste is a complex problem both for 
developing countries as well as developed countries in the 
world 7 and with a lack of awareness and population growth 
has such negative impacts increasing slums. By designing an 
Android-based smart trash can system, the authors hope to be 
able help government programs to create a clean 
environment. With the prototype method the writer analyzes 
the data variables, Trash can and data officers then check the 
status of the trash, when full, the status of the garbage data is 
sent to the web server and the web after the web server 
receives it is then forwarded to the clerk. The researcher 
focuses on the interface design process because it is related 
with using sensor ultrasonic and the appearance and user 
interaction with the application.,  

 

III PROPOSED  SYSTEM 

Proposed smart garbage management system An 
illustration indicating a complete scenario of the smart waste 
management system with the proposed smart garbage 
management system is shown in Fig. 3. The system consists 
of an identification system, an automated lid system, a 
display system, and a communication system. All these four 
systems are synchronized using the Arduino Uno 
microcontroller and are described below. The components 
used to implement the proposed garbage management system 
are shown in Fig. 2 

 

Fig. 2  Block diagram 

 

. 3.1. Identification system Ultrasonic sensors are quite 
good at measuring amplitude, as the reflection of the sound 
wave does not depend on the object’s shape  That is the main 
reason this sensor is preferred for the identification of 
personnel as well as waste level measurement. This sensor 
can measure the distance of an object from 2 cm to 400 cm 
within the angle of 15° using an ultrasonic sound transmitter 
and receiver at room temperature. This sensor uses a single 
transceiver unit that is capable of transmitting and receiving 
ultrasonic sound. The sonic pulse generated is beyond the 
human ear listening range, and the sonic sound waves are 
reflected on the most solid objects. The transceiver 
determines the total time required to hit an object and to 
return to the unit using a timer. Two ultrasonic sensors (HC-
SR04) are used for the identification process. One 

 

Fig. 3 Main utilized components in the proposed system 
(a) Servo motor, (b) GSM module, (c) ultrasonic sensor, (d) 
LCD, and (e) Arduino Uno. 

ultrasonic sensor placed on the front side of the garbage 
bin helps to detect personnel within a certain range as shown 
in Fig. 5 (a). The other one placed inside the bin helps to 
determine the waste level of the smart bin as shown in Fig. 5 
(b). 3.2. Automated lid system Servo-motor provides an 
automated system for the lid of the garbage bin. It is a rotary 
or linear actuator that can maintain an angular or linear 
position perfectly. It ranges up to 90 degrees in each 
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direction (clockwise and anti-clockwise) [22]. Servo motor 
(SG90) is placed in such a way so that it can make the lid of 
garbage bin automated. If there are any personnel detected 
within the range, the lid will open automatically and will 
remain open till the personnel is within the detection range. 
If the garbage bin is filled up, the lid will not open though 
there is personnel detected within the detection range. 3.3. 
Display system LCD (16 × 2) is used as a display system. It 
is an output module which can print 32 characters at once. 
There is an ultrasonic sensor set up inside the bin that 
monitors the garbage level inside the bin continuously, and 
the percentage filled up is displayed on LCD. 3.4. Micro-
controller system Arduino board is used for the automation 
of the whole system. Arduino board provides a simple 
prototype of a microcontroller [23]. It controls the whole 
system, the interactions, and the synchronization of the 
sensors. It reduces energy loss 

through sensors and servo motor by allowing voltage to flow 

through them only when they need it. It also controls the 

GSM module used for the communication system. Arduino 

board consists of 8 bit Atmel AVR microcontrollers with 

complementary components including 16 MHz crystal 

oscillator that may be variants with a ceramic resonator and 

5V linear regulator to facilitate programming and 

incorporation into other circuits [24]. A program is installed 

in the Arduino board to control the whole system in an 

automated way. 3.5. Communication system GSM SIM800L 

module is used for the communication system. All the 

information related to the garbage level of the garbage bin is 

transmitted using this GSM module. This chip allows us to 

build a 2G network for a device or computing system [25]. 

The phone calls and text messaging can be done using a 

GSM sim. If the garbage bin is filled up, the garbage bin will 

send a message to the corresponding authority to collect the 

waste. GSM SIM800L is a quad-band module that works on 

frequencies GSM 850 MHz, EGSM 900 MHz, DCS 1800 

MHz, and PCS 1900 MHz with features GPRS multi-slot 

class 12 / class 10(optional) [25]. It supports the GPRS 

Coding Schemes CS-1, CS-2, CS-3, and CS-4, providing 

different levels of error detection and correction based on the 

requirements for the data being sent and the radio frequency 

signal conditions. It has 88 LGA pads, an IP architecture, and 

provides all the hardware to interface between customers’ 

boards and the module. Based on the data need to be 

transmitted, and many other factors, GSM/GPRS technology 

was taken into consideration. Besides the license, the cost is 

low for the 2G network, and there is no need for investments 

with infrastructure 

 

 

 

 

IV DESIGN METHODOLOGY 

 

An integrated Arduino program is developed to synchronize 

the identification system, automated lid system, 

microcontroller, display system, and communication system. 

An ultrasonic sensor is attached to the front side of the 

garbage bin. The transmitter of the ultrasonic sensor emits 

an ultrasonic sound that is beyond the human ear listening 

range, and the receiver receives the reflected sound waves 

by the solid objects. Therefore, if there are any personnel 

detected within a certain range, the lid will open 

automatically with the help of a servo motor set up in the 

upper portion of the garbage bin. A 30 cm range was set up 

for the proposed identification system. After the lid being 

opened, one can put garbage inside the garbage bin, and the 

lid will remain open until the personnel is within the 

detection range. Finally, if the personnel leave the detection 

range, the lid will close automatically. A +5 V power supply 

is used to power the system. The electrical connection 

between all the components used to develop the proposed 

system is shown in Fig. 6. A closed bin is presented here to 

avoid interference with the external factors like animals and 

unusual weather conditions that can cause littering of waste. 

The garbage level inside the garbage bin is continuously 

monitored by an ultrasonic sensor set up inside the garbage 

bin. The ultrasonic sensor transmits ultrasonic sound, and 

the sound waves get reflected by the waste inside the 

garbage bin. There is a time gap between transmitting 

ultrasonic sound and receiving the reflected sound waves. 

With the help of this time gap, the percentage filled up 

inside the garbage bin is calculated. The calculated numeric 

data is displayed with the help of the LCD placed in front of 

the garbage bin. The calculation for the conversion of 

distance to percentage filled up used for the proposed 

system is given below, 

 Distance, D = [(V ∗ t)/2]  

Where t is the ping time from the sensor, and V is the 

velocity of the sound.  

Percentage filled up = [100 − (100/H) ∗D] (2)  

Where H is the height of the garbage bin and D is the 

converted distance. After the garbage bin is filled up, the 

display will show 100% filled up. This will disable the 

automated lid system. If there are personnel detected within 

the detection range, the lid will not open, and a message will 

be sent to the corresponding authority through GSM to 

collect the garbage. After the corresponding authority 

collects the garbage, the garbage bin will be reusable, and 

the automated lid system will be enabled again. For lucid 

understanding, a flow-chart illustrating the working of the 

proposed system is delineated in Fig. 5. 

 
Fig 4. Sketch Diagram. 

Software framework development An Arduino language-

based software is developed for the proposed smart garbage 

management system. An Arduino IDE is required to run the 
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software. The software is compatible with Linux, OS X, 

Microsoft Windows platform, and licensed under Apache 

License 2.0 (details are given in Appendix A1 and A2). The 

framework of the developed software code is divided into 

five parts, as shown in Fig. 8. They are (i) to implement 

code for the outside ultrasonic sensor so that it can identify 

personnel within a certain range, (ii) to operate the servo 

motor for certain conditions to open the lid, (iii) for 

operating the inner ultrasonic sensor to measure the garbage 

level, (iv) to display the percentage filled up on LCD, and 

(v) to send SMS through GSM when the garbage bin is 

filled up. Therefore, the mains function of the developed 

software is to properly manage the waste collection and 

disposal efficiently. The proposal of smart waste 

management is believed to be an effective solution to keep 

the urban residence safe from infectious diseases and also 

keep the environment clean and free from unwanted odor. 

The algorithm used for the proposed smart waste 

management system is presentedftware resources. 

 

 

Result  

 Fig 5. Result of the Garbage Monitoring System  

Waste is pushed onto a conveyer belt for detection with the 

inductive sensor to detect it is metal or nonmetal. If it is 

detected metal, Servo motor rotates to in a direction to 

collect the metallic waste, for nonmetal it moves further to 

fall into the non-metallic bin. 

Step 1: Website creation and hosting. 

Step 2: The people can request the dustbin to their area by 

registering into our website. 

Step 3: Our system will be installed to their location with 

the help of latitude and longitude.  

Step 4: Our system will sense the type of garbage by using 

some sensors and it will segregate it to a different 

compartment. 

Step 5: The status of the bin is sent to the respective 

authority and registered users using the GSM module 

V  CONCLUSION 

 

Modern Population explosion, increasing industrialization, 

and rapid urbanization have to lead the world’s environment 

into complete chaos. Due to the increased level of waste 

generation, gradually, it’s getting difficult to survive in the 

densely populated urban area. Traditional waste 

management systems are a complete failure to handle such a 

large amount of garbage. The application of technology and 

its sophisticated service in every sector have made our life 

quite easy. It is high time to apply a technology-based 

approach to handle this increasing level of waste. A lot of 

research is going on regarding the proper waste management 

system. In this paper, we have proposed an IoT based 

integrated waste management system, which is a completely 

automated system capable of sharing information. The 

proposed system provides an identification system that helps 

to identify personnel in front of the bin. It also helps to 

control the automated lid for certain conditions. An 

ultrasonic sensor placed inside the bin helps in the 

continuous monitoring of the garbage level, and the value is 

shown on the LCD placed in front of the bin. When the 

garbage bin is filled up GSM module helps to inform the 

corresponding authority to collect the garbage. An Arduino 

board is used to control the whole automated system. That is 

how the proposed system provides efficient management of 

waste, eliminating spillover of waste, and avoiding the 

spread of diseases. The success of the proposed waste 

management system lies in the welfare of human beings as it 

helps to ensure a worthy urban life. 

Advantage 

● Encourage Clean India Mission 

● Control Pollution 

● Real Time Cleaning of garbage 

● Save fuel and time of muncipalties 
 

1) Application 
 

1) This project can also be used in the” SMART CITY”. 

2) This project is also helpful in the government 
project of “SWACHH BHARAT ABHIYAN”. 
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