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ABSTRACT 

Waste management is one of the world's most pressing issues, regardless of whether a 

country is developed or developing. Prior to the start of the next cleaning operation, 

public trash cans are frequently overflowing, which is the most significant problem in 

waste management. It may be the main cause of the spread of a number of diseases as a 

result of the resulting risks, such as foul odours and unsightliness. To avoid all such 

perilous situations and protect public sanitation and health, we employ a modern waste 

management system. This project presents a cost-effective design of smart waste 

containers for small-scale cases. The system is based on board Arduino Nano and 

ultrasonic sensors to monitor container fullness level and provide SMS alerts using a 

GSM module. The servo will open and close the lid of the dustbin. The system is 

powered by a lithium battery . In addition, the system will save usage events, recorded 

by the IR sensor, and fullness events on the memory card, which are also used to play 

audio messages using speakers, while the trash can is in use. In the end, the system was 

successfully implemented with an acceptable total cost for the intended application. 
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ABSTRAK 

Pengurusan sisa adalah salah satu isu yang paling mendesak di dunia, tidak kira sama ada 

sesebuah negara itu maju atau membangun. Sebelum memulakan operasi pembersihan 

seterusnya, tong sampah awam kerap melimpah, yang merupakan masalah paling ketara 

dalam pengurusan sisa. Ia mungkin menjadi punca utama penyebaran beberapa penyakit 

akibat daripada risiko yang terhasil, seperti bau busuk dan tidak sedap dipandang. Untuk 

mengelakkan semua situasi berbahaya tersebut dan melindungi sanitasi dan kesihatan 

awam, kami menggunakan sistem pengurusan sisa moden. Projek ini membentangkan reka 

bentuk kos efektif bekas sisa pintar untuk kes berskala kecil. Sistem ini berdasarkan papan 

Arduino Nano dan sensor ultrasonik untuk memantau tahap kepenuhan bekas dan 

memberikan makluman SMS menggunakan modul GSM. Servo akan membuka dan 

menutup penutup tong sampah. Sistem ini dikuasakan oleh bateri litium. Selain itu, sistem 

akan menyimpan peristiwa penggunaan, yang dirakam oleh penderia IR, dan peristiwa 

kepenuhan pada kad memori, yang juga digunakan untuk memainkan mesej audio 

menggunakan pembesar suara, semasa tong sampah sedang digunakan. Akhirnya, sistem 

ini berjaya dilaksanakan dengan jumlah kos yang boleh diterima untuk aplikasi yang 

dimaksudkan. 
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CHAPTER 1  

 

 

INTRODUCTION 

1.1 Background 

 Nowdays the population in Malaysia increase rapidly, so the trash also increase 

which also increase the environmental issue. A dustbin is a bin for collecting trash or 

storing materials that are recyclable or non-recyclable, decomposable or non-

decomposable. The dustbin will be used at the office, house , park and at the roadside.  

 

     Almost all dustbins at the public place have problems where dustbins are 

overflowing, and the trash is spilling out all over the place. The dustbin will fill up very 

quickly when special period such as festival ,weekend and holidays. They are many impact  

overflowing dustbin on health and environment. For example overflowing garbage cans 

provide the perfect breeding habitat for bacteria and insects. Flies that visit the trash are the 

same flies that fly near our food and drop their offspring on our plate. They raise 

our chances of getting salmonella, the bacteria that causes typhoid fever, food poisoning, 

and enteric fever. Beside flies , rats and stay dog also live around the dustbin. Beside that, 

Garbage that is overflowing is a public nuisance and an eyesore. Everyone wants to live in 

and visit places that are clean, fresh, and safe. A dirty city with unsatisfactory cleanliness 

and rubbish all over the place does not attract visitors  
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This happen because there is no flexible waste collection schedule in our current system. 

Therefore, the project is design  to monitor the fullness level of the dustbin and will give 

SMS alerts using a GSM module. The user will receive an SMS alert .This  will help the 

dustbin from overflowing. 

 

1.2 Problem Statement 

Dustbin wasted is collected at regular intervals by cleaning employees, and the segregation 

of waste cannot be do in properly way. By using manual way method they are several 

weakness such as the dustbin fills up really fast and spill out from the dustbin at the  

crowded area. The dustbin will fill up very quickly when special period such as festival 

,weekend and holiday.This bad enviroment this will lead to the addition of pests  and will 

cause various diseases .This happen because the cleaner  dont know the level of waste in 

the dustbin. This  method also waste the plastic bag because the cleaner need to pick up the 

dustbin even dustbin is not full. 

1.3 Project Objective 

The main of this project is to propose a systematic and user friendly methodology to 

measure the level of the trash in the dustbin using the arduino and the GSM module .The 

objectives are as follows: 

a) To monitor the fullnes of the dustbin and sent the data when dustbin is full 

for collect the trash 

b) To notify the waste management about the fulness of dustbin through 

message. 

c) To design the smart bin that user-friendly 
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1.4 Scope of Project 

The project scope is to develop technique for monitor the level of dustbin. It may help to 

prevent the dustbin from spill out. The main aim of this project to monitor the level of trash 

.The sensor that used in this project could detect the level the trash in the dustbin and can 

detect the person that come near the dustbin. This project used an Arduino UNO 

microcontroller to analyse sensor data before sending it to the GSM module, which will 

communicate with the user via SMS if the level is full. 
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CHAPTER 2  

 

 

LITERATURE REVIEW 

2.1 Introduction 

 

 

This initiative aims to identify the problem the dustbin at the cities. With ongoing research 

moving toward the benefits of lowering the rate of, the lack of a system to monitor the 

waste level of the dustbin in the cities become significant problem . This chapter looks at 

the different ways people have tried to solve the problem. Different studies have tried 

different ways to solve the problem, and some of these methods have been looked at. After 

looking at what other researchers have done, a brilliant possible solution will be put 

together using some of the same ideas. Since then, many methods and equipment have 

been created to measure, analyze, and notify the condition of dustbin. 

 

2.2 Previous Project Research 

This chapter analysed and described a few papers and prior journals that traced a similar 

technique and covered subjects that can be used as references for the Garbage Monitoring 

System with IoT. This chapter also contains research based on a similar existing system, 

similar sensors, and an IOT board, which can be used as a guideline or a model for 

upgrading or developing a new, better system in comparison to the existing system. 
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2.2.1 Robotic Dustbin on Wheels 

               . In a paper proposed by a system that proposed to keep the environment clean, in 

which the robotic dustbin moves along a lined path with the assistance of two infrared 

sensors located at the robot's base facing forward.[1]This project uses Arduino ATmega 

32p.The Arduino will send the signal to the motor driver.They are 4 motors that use in this 

project for the project to move left, right and forward. Then when the IR sensor detects an 

object in the path and emits the IR signals, it sends a signal to the microcontroller, which 

detects black color and causes the system to will stop at that black color. After that, the 

controller will send a signal to the ultrasonic sensor, which produces sound waves and 

detects the distance between the garbage and the dustbin's lid. If the dustbin is full the 

cooperation operation will receive the message using the wifi module. 

 

                              

                                           Figure 2.1 Robotic Dustbin on Wheels 
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2.2.2 Smart Dustbin for waste management 

The project by authors Wikramarathne and R. M. I. S use web application to process and 

view a collection of Recycling Center data and maintain user profiles. By accessing them, 

their profiles can see their eyes for the waste of each category, as well as the details of 

these users[2]. The Recycling Center can also access this web application. The main 

components of this project are servo motor, ultrasonic sensor, RFID reader, GSM module 

and load cell. The user need to touches his RFID tag against the RFID reader, the trash can 

lid will open. The system will then open the lid by confirming the user ID against the 

server's database using the GSM module. Before the lid opens, an ultrasonic sensor will 

check the level of rubbish, and if the bin is full, the system will send a warning message to 

the authorities informing them that the bin is full. The user can then throw the trash in the 

bin. The garbage's weight will be measured by a load cell and transmitted to the database 

via a GSM module. 

 

.                                       

                                Figure 2.2 Smart Dustbin for waste management 
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2.2.3 GSM Based Garbage Monitoring System 

In a project done by the author S.Kal ,they propose a system that monitor the dustbin and 

sends the message to update on the level of the dustbin[3]. This system detects the rubbish 

level by placing four ultrasonic sensors over the bins and comparing it to the depth of the 

bins. For data transmission, the system uses an Arduino Uno board, an LCD screen, and a 

GSM modem. A 12V transformer provides electricity to the system.This system also use 

the GSM to sent the status of the dustbin.The status will be sent in the form of percentage 

and it will display at screen. 

 

                                                    

                                   Figure 2.3 GSM Based Garbage Monitoring System 

 

 

 

 

 

 

 

 

 

 




