
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

               Volume: 09 Issue: 08 | Aug 2022                 www.irjet.net                                                                       p-ISSN: 2395-0072 

 

© 2022, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 1843 
 

An Automated Machine Learning Approach For Smart Waste 

Management System 

Nagaveni C M1 

Dept. of MCA, Vidya Vikas Institute Of Engineering And Technology, Karnataka, India  
---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract - A waste management system is the concept in  
an organization that is used to dispose, reduce, reuse, and 
prevent waste. Some of the waste disposal methods are 
recycling, composting, incineration, landfills, 
bioremediation, waste of energy, and waste minimization. 

This article shows the use of automated machine learning 
for solving a problem of real life waste management 
strategies. 

Good and effective waste management practices have 
become difficult because of our consumption 
behavior  and the changing socio-economic conditions. 
The  waste management is a problem that requires 
technology, economics, and sociocultural and political 
activities to work together and get good results.  

In specific terms,this article focus on the detection of 
recycling container using sensor measurements.the 
methods that we have investigated had existing manually 
designed model and its modifications and also the 
conventional machine learning algorithms and 
procedures. 

The solution that is implemented has used a Random 
forest classifier on a bunch of features that are based on 
filling level at unique time spans. 

Key Words: Waste management, Waste disposal, 
Waste minimization. 

1. INTRODUCTION  

Gathering and dumping of waste in dumping sites was a 
common practice in every household in ancient Athens. 
Self-waste management was most important thing. People 
should have gone to all streets daily and take the garbage 
away from the town. Today, it has become a common 
practice to handle the waste automatically many processes 
which used to be operated manually. Across almost all 
essential aspects of life, the method of making things 
automated is being used ,which is making the process way 
more easier.              

Automotive industries, electronics manufacturing, medical, 
welding, food service, law enforcement and transportation 
are the example of industries that have invested in 
improving and making full use of AI, machine learning and 

IoT . The main purpose of this study has been to establish 
models for specific and accurate waste prediction and 
classification in the industrial environment by comparing 
two classification algorithms that are CNN and SVM. In this 
article , We focused mainly on three types of waste paper, 
plastic and metal which are abundant in industrial 
manufacturing and production facilities, also a subset of 
MSW and are commonly found in the everyday household 
waste which require excess attention for waste 
management. 

1.1 Objectives 

The major objective of this project is to prepare a user-
friendly input files panels that can handle large volumes of 
data to fulfill it. Smart waste management is a idea where 
we can control lots of problems which disturb the society 
in pollution and diseases and produce a lot more harmful 
effects to be faced . There will be validity checks, which 
will be applied to the data as soon as the input is given. 

Prime objectives of design are as follows: Monitoring the 
waste management, Avoiding of human intervention in it, 
Reducing human time and effort to provide ease in each 
process of management. 

1.2 Scope 

The proposed system will focus on finding technical 
solutions to recycle the waste .The maintenance of sanity 
in the society and preventing pollution in our 
surroundings might result in well defined waste 
management .if not taken well care it maay result in severe 
health complications to the inhabitants of the areas where 
garbage and  environment conservation is not taken 
seriously.  

2. EXISTING SYSTEM 

The current garbage collection management involves 
individuals who walk from in  every household giving 
receipt to show payments was many for garbage collection 
service. To  get the service of the individuals or company, a 
resident or flat caretaker has to look for them and request 
for their service. 
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Disadvantages: 

 Soil Contamination. Ideally, we would like our 
plastic, glass, metal and paper waste to end up at a 
recycling facility.  

 Water Contamination. 

 Extreme Weather Caused By Climate Change. 

 Air Contamination.  

 Harm Towards Animal and Marine Life.  

 Human Damage. 

3. PROPOSED SYSTEM  

The quality of filling level predictions will get to know the 
efficiency of a Smart Waste Management system. There are 
several major challenges for achieving a high quality 
predictions. Our analysis of an operating Smart Waste 
Management system came for a conclusion that one of 
these challenges is a problem of an good and most likely 
detection of a container being emptied using the 
measurements from a sensor mounted on top of a 
container in our system that we implement. 

 

Fig 3.1: Proposed System flow 

 

Fig 3.2: User Activity Flow 

4. SYSTEM DESIGN 

With this system design specification, the general view and 
structure of the system as well as the components are 
shown and depicted. The various components described 
will be the main objective of the system making it complete 
to Perform its purpose when it was being constructed and 
designed. In system design, the main concern is to come up 
with an appropriate design that will majorly help build a 
system of good quality and well accuracy. 

Purpose : 

The purpose of the system design specification document is 
to bring clear clarity when developing the system, this will 
be possible through design of general system and expected 
flow of the system. Once the document brings a clear 
design structure, development will be easy and 
understandable. 

4.1 Architectural Design: 

A sensor that recognizes garbage approaching the lid of the 
smart bin lifts the lid so that it may be deposited on the 
first foldable flap below the lid because when trash is 
carried low enough to be detected. Rubbish may be 
deposited on the first inflatable flap of the receptacle, 
which manages all sorting for the consumer. 
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Fig 4.1: Architectural Design 

5. DETAILED DESIGN 

5.1 Use Case Diagram: 

The use-case analysis in the Unified Modeling Language is 
what’s discussed and constructed in the use-case diagram, 
which is a behavioural diagram (UML).  

Its objective is to provide a graphical illustration of the 
operation of the machine in terms involved, the objectives 
they want to achieve (which are shown as use instances), 
and any dependencies that those use instances may have. 

 

Fig 5.1: Use Case Diagram 

5.2 Activity diagram: 

 

 

6. IMPLEMENTATION 

 Modular description and methodology 

One of the main issues faced by the fast population 
increase of metropolitan areas is dealing with trash 
treatment.  

Six tonnes of material waste is differentiated to be 
generated by each person within Europe every year. The 
efficient process for dealing with the problem of waste 
management should have included establishing a well-
structured and well-designed waste disposal procedure 
and optimising the amount of garbage that is recycled. The 
environmental impact should be considered while putting 
these policies in place. 

Smart Waste Management systems need particular 
and effective emptying detection: 

We need to remember the purpose of a Smart Waste 
Management system: Predict when a recycling box will be 
full enough to be empty. Recyclable containers must be 
eliminated when they reach 90:0 percent capacity.  

The data collected from the live installations shows that 
the filling rate follows either a straight line or a simple 
polynomial function. A regression model may then be used 
to anticipate and predict the filling level based on 
ultrasonic sensor data to make it more effective than 
before. 

7. SYSTEM TESTING 

Trying out is the process of determining the equipment’s 
strengths and weaknesses. It’s completed by contrasting 
the appliance’s functionality with the case of good and 
response, suitability of expertise codes, stage of use, and 
common reliability.  

Moreover, testing is the process of running a programmed 
with the specific goal of identifying and correcting errors, 
as well as verifications of the program’s functionality. 
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Software trying out, searching at the testing method hired, 
could be carried out at any time within the development 
manner, but the most important take a look at attempt is 
used after the requirements are defined and coding 
method has been finished. 

 

Table 8.2:Test cases for waste management 

 

Table 8.3: Experimental validation of smart waste 
management system test cases 

8. CONCLUSION 

Using data from a sensor positioned on top of the vessel, 
this article demonstrated how an automated machine 
learning methodology may be used in industrial 
informatics to accurately recognise when a recycling 
container has been emptied. Data-driven approach was 
provided in the research, where first an existing solution 
to the issue was evaluated, then this was optimised, then 
machine learning algorithms were proposed to solve the 
problem, and then feature engineering was employed to 
see whether more features may boost outcomes.  

It’s important to note that this research has a number of 
flaws. To begin with, the study didn’t measure the extent 
to which incorrectly estimating the amount of emptiness 
influences filling level forecasts. It’s also assumed that 
filling level data and vibration strength scores would 
indeed be readily available for use in the proposed 
solutions as well. 
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