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IoT based Smart Trash Pail Disposal 

 
 
 
 
 
 
 

ABSTRACT 
 

A clean environment and human health are very 
important. Waste management is the major issue 
happened all over the world. The uncollected dust 
in the trash pail makes more cause. This problem 
could be overcome by using some new technology 
like Sensor, Motor, Arduino, keypad. The ultrasonic 
sensor is used to find the distance of the trash 
container and check whether the garbage container 
gets filled or not, if the garbage can gets filled this 
sensor will detect and the garbage container door 
will close automatically. The closed-door will open 
only by the municipal person using keypad system. 
The gas sensor(MQ7) is used to detect the 
unwanted smell and we can able to take an analyze 
who much methane and toxic gas are secreted from 
the garbage container. To protect the trash container 
from the natural calamities the rain sensor is used, 
when rain comes this sensor will detect and close 
the trash pail door automatically. This system will 
be used to control the environmental issue that 
comes from the garbage can. 

 
1. INTRODUCTION 

From the analysis of today’s world, over 2.12 
billion tones of unwanted waste are generated 
especially in India over 63 million tones of 
unwanted waste is generated. Many diseases that 
affect the human and other living beings by this 
unwanted waste that we generate in our daily life. 
 
The World Health Organization(WHO) says that 
improper way of disposal of waste may cause many 
diseases like Parasitic Infections, Lungs Infections, 
Skin Infection, Candida, HV, Bacteremia, 
Meningitis. These diseases are very harm to human 
body. 

  
We can able to understand clearly that east Asia and 
the pacific generate 468 million tones of waste, 
Europe and central Asia generate 392 million of 
waste, south Asia 334 million tones of waste is  

 
 
generated, In North America 289 million of waste is 
generated, 231 million tonnes of waste is generated in 
Latin America and the Caribbean, 174 million tonnes 
of waste is generated in sub-Saharan Africa, the 
Middle East and North Africa generate 129 million 
tonnes of waste. How much the world gets bigger the 
waste all increased regularly. By this analyze we can 
able to say that half of the world is filled with waste. 
Waste management is not managed properly is a 
major issue. The unwanted waste should be collected 
properly that garbage waste should not affect the 
human being, animals, plants, and society. To 
safeguard everything waste management is very 
important. From the unwanted waste, a bad odor will  
come and it will affect human health. A clean 
environment gives pure air to smell. Nowadays 
security of the garbage can is very important because 
some people will steal the garbage can for their 
purpose. 
 

 
 
        Figure 1: Analyse diagram for waste generation    
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To manage this problem the internet of things is very 
useful. Nowadays the world is run fully based on 
IOT. With this technology, we can achieve anything.  
 
We can able to manage the waste using the IoT 
concept. This technology will help to reduce the 
waste management issue. This  paper will convey 
how to manage waste in a proper way.The first 
process of this paper is if the trash can get filled 
means the ultrasonic sensor will detect and send alert 
to the municipal office and the trash can door will 
automatically close. The trash can door will only 
open by the municipal person using the keypad 
system. The four-digit number will know only to the 
municipal employes, The municipal person will type 
the passkey in the keypad if it matches means the 
trash can door will open. If the unwanted smell 
comes from the trash can means the MQ7 gas sensor 
will sense and send the alert to the municipal person 
and the analysis will store on the website. The 
concerned person will monitor the website if the limit  
cross means they will take immediate action to clean 
the trash can. From this, we can take the analysis of  
how much methane or toxic acid secreted. 
               
When the rain comes the trash can door will 
automatically be closed. Then the normal person 
can’t able to lift the trash can from this place the 
municipal person can only able to lift that. 

 
2. LITERATURE SURVEY 

In this paper, they used Artificial Intelligence 
algorithms to find waste. Once the waste finds the 
system will calculate the position of the waste from 
the garbage container using the camera. The robotic 
arm will collect the waste and put it into the garbage 
container[1]. 

The main aim of this paper is to capture the perfect 
image of the waste and segregated into four items 
like glass, metal, plastic, and paper. Here they used a 
machine-learning algorithm that is a Convolutional 
Neural Network (CNN). This system will reduce the 
cost and work of a human[2]. 

In this paper, they used weight sensor for better 
waste management. Weight sensor is used to find 
the weight of the garbage container, If the weight 
crosses the limit then the sensor will detect and send 
the SMS to the union person[3]. 

The objective of this paper is to adopt cloud 
computing and NFC technology to provide a web-
based system and mobile application to support 
waste management. 

Here the author said that the data mining and RFID 
techniques are the ones to control the issues of daily 
waste and this system will give awareness to the 
public by using this analysis[4]. 

This paper has achieved its aim by using the internet 
of things(IOT). They have used RFID, sensors, 
actuators. These smart devices are included in the 
environment to control and monitor the solid waste 
and collect the information about the particular 
environment[5]. 

For efficient waste collection in the garbage, This 
paper used an ultrasonic sensor. This ultrasonic 
sensor will find the level of the garbage. If the 
garbage gets filled this sensor will detect and send 
the alarm to the control room[6].  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      Figure 2: Block Diagram for waste management 
 

 
In the existing model, the author had developed a good 
model for waste management. The author finds the 
solution to control the overflow of the garbage can. 
 
 This can be controlled using to approach : 
 
                   •    Internet of things 
                   •    Machine Learning 
 
These two approaches are the best approach to 
control the overflow of the trash can. 
 
In the Existing system some technology to control 
the overflow of the waste from the garbage can.  
 

Ultrasonic 
sensor 
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They used 
 

• Ubidots cloud services 
• Arduino UNO and Ethernet shield 
• Ultrasonic sensor 
• Ubidots dashboard and event manager 
 
 

 
 
            Figure 3: Distance measure analyze graph 
 

By this diagram we come to know that the distance 
value is not constant the ultrasonic sensor will sense 
the distance of the trash can. 
 
In the early system, they used ultrasonic sensor to 
find the distance between the bottom of the trash can 
and the top of the trash can. This ultrasonic sensor fix 
in the top of the trash can, If the waste overflow from 
the trash can this sensor will detect and alert to the 
municipal person. 
 
 

      
                 

 
 
 
 
L=Distance 
T=Time 
C=Sonic Speed 
 
This is the method that the ultrasonic sensor will 
calculate the distance. Air is very essential for this 
distance measure because without air the sensor will 
not detect the distance. 

 
 
     Figure 4: Trash can with ultrasonic sensor  
     

 In this System they create alarm or alert message to 
the municipal person mobile device. As the garbage 
level increase, the distance between the waste bin lid 
with ultrasonic sensor will decrease Once the level of 
distance less than the determined value (4 cm), 
Ubidots will alert and send message to authorized 
person in form of SMS 

 
 
           Figure 5: Distance detection result 

3. CONCLUSION 
 

This survey mainly focuses on the efficient way of 
a waste management system. Special focus on 
efficient waste collection to secure humans and 
other living beings from harmful diseases. From 
this system, we can make a good and clean way of 
collecting and transporting garbage waste and we 
can reduce the time and cost. we can able to 
reduce the vehicle service. This system will take 
accurate measurements without any interpretation. 

          
By using IoT technology, this project can be 
developed by an efficient web-based platform to 
continue monitoring the trash can to make the world 
green and more healthy. This system finally used to 
keep the environment clean and happy. Thus the 
collection of waste may more efficient. 

 
Distance L = 1/2 × T × C 
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