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ABSTRAK 

 

 

 

Pada era globalosasi Sains dan Teknologi ini, teknologi merupakan perkara yang sangat 

penting kerana dapat membantu melakukan apa-apa pekerjaan dengan lebih mudah. 

Selain itu, teknologi adalah salah satu inovasi terbaik untuk meningkatkan pengurusan 

sampah berasaskan kitar semula. Jumlah sampah harian di Malaysia meningkat kerana 

kurangnya pengurusan dan penguatkuasaan sampah oleh kerajaan. Ini telah mewujudkan 

tempat sampah yang tidak menyenangkan di mana terdapat banyak sampah di tempat 

pelupusan sampah. Kertas kerja ini membentangkan Pengembangan Pengasingan Sisa 

dengan IoT (PSI) secara automatik dan sistematik. Perkembangan ini dapat 

mengasingkan pelbagai jenis sisa kitar semula menggunakan pelbagai jenis sensor. 

Matlamat perkembangan ini adalah untuk membina prototaip tong kitar semula 

berdasarkan mikrokontroler dengan menggunakan pelbagai jenis sensor yang dapat 

mengumpulkan dan mengasingkan pelbagai jenis sampah yang boleh dikitar semula 

seperti logam, kertas, dan plastik. Di samping itu, dengan secara automatik mengalihkan 

sampah ke partisi tong tertentu mengikut jenis. Pembinaan prototaip tong kitar semula 

mengandungi kaedah penginderaan. Sistem pengasingan ini menggunakan Arduino Uno 

sebagai pengawal mikro untuk mengawal data masuk dan data keluar dari sistem 

pengasingan sisa ini. Bahagian penderiaan mengesan jenis bahan buangan seperti logam, 

kertas, dan plastik. Mengesan sisa jenis logam dilakukan dengan menggunakan sensor 
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‘proximity’. Untuk pengesan kertas, Light Emitting Diode (LED) dan Light Dependent 

Resistor (LDR) sensor telah digunakan. Sisa berasaskan plastik dikesan juga 

menggunakan sensor yang sama dengan sensor kertas yang merupakan Light Dependent 

Resistor (LDR). Pembezaan antara plastik dan kertas merujuk kepada nilai monitor bersiri 

yang telah ditetapkan pada pengekodan. Sensor Modul Inframerah digunakan untuk 

mengesan jika ada sisa yang telah dimasukkan ke dalam tong sampah.  Pemerhatian telah 

dibuat untuk sistem pengasingan sampah ini dan sistem biasa. Ini menunjukkan bahawa 

pengurusan pengasingkan sampah lebih senang dan praktikal berbanding sistem biasa. 

Hasil kerja ini menunjukkan bahawa prototaip tong sampah dapat menyusun sampah 

dengan jayanya dan sangat berpotensi untuk digunakan pada masa akan datang. 
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ABSTRACT 

 

 

 

In this era of Science and Technology globalization, technology is really important 

because it can helps us to do any kind of work much easier. Besides that, technology is 

one of the best innovations to improve the management of recycle-based waste. Amount 

of waste day by day in Malaysia has increase because of lack of waste control and 

enforcement by the government. This has created an uncomfortable garbage scene where 

there is a lots of waste at the rubbish disposal site. This paper provides the automated and 

systematic Development of Waste Sorting with IoT (WSI). This development is able to 

sort different types of recycled waste using different types of sensors. The purpose of this 

work is to build a recycling container prototype based on a microcontroller by the use of 

two type of sensors that could gather various varieties of recyclable waste including 

metal, paper, and plastic. In addition, it automatically redirects waste to precise bin 

partitions by type. The construction of a recycling bin prototype contains methods of 

sensing. This sorting system used an Arduino Uno as a microcontroller to control input 

and the output of this waste sorting system. The sensing part detects type of waste 

including metal, paper, and plastic. Detecting metal type waste is done using a proximity 

sensor. As for paper detector, a Light Emitting Diode (LED) and a Light Dependent 

Resistor (LDR) sensor are used. The plastic-based waste is detected also using the same 

sensor that as the paper sensor which is Light Dependent Resistor (LDR). The 
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differentiation between the plastic and paper is referred to the value of serial monitor that 

has been set in the coding. The Infrared Sensor Module is used to detect if there are any 

presence of waste in the dustbin. Observation have been made for this waste sorting 

system and normal system. This waste sorting system shows that it is more convenient 

and practical compared to normal system. The results of this work show that this waste 

sorting system prototype is able to isolate the waste successfully and it is highly potential 

to be used in the future.  
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INTRODUCTION 

1.1 Background 

Nowadays, throwing rubbish carelessly is very common among our society. In 

most parts of Malaysia throwing trash in the apartment and filling a full bin and 

overflowing is a sad thing. In year 2014, the announcement of new rule in implementation 

of waste management has been announced in Malaysia. It required Malaysian households 

to separate the rubbish in different type before collection or dumping. In July 2015, the 

announcement of the implementation of separation of household solid wastes came into 

effect on September 1, 2015. It begins with Putrajaya, Johor, Kuala Lumpur, Pahang, 

Melaka, Sembilan Negeri, Kedah and Perlis (Datuk Abdul Rahman Dahlan, 2014).  

Recycling is a method in which waste material is turned into new goods that can 

be reused and which. As Malaysian, by observing that I had been made, the recycling 

awareness still low among the Malaysian. In Malaysia, the system of recycling already 

have with three separate bins.  The bins was created with different colours represent 

different materials. As is known, cans is in yellow bin, papers is in blue bin and plastics 

is in red bin. Apparently, people have to make the decision to dump their trash. Of course 

there will be people who have a sense of inadequacy by just throwing trash at their own 

will. 

In addition, the purpose of Development of Waste Sorting with IoT (WSI) is to 

sort wastes separately based on the different materials of the waste. Waste, on the other 



2 

 

hand, has value and only needs to be properly sorted.  Waste sorting can be done manually 

in residential areas or in residential gardens or automatically separated in materials 

recovery facilities. Therefore, there is a need in developing a system with sensors that can 

sort wastes depending on the types of waste’s material automatically.  

1.2 Problem Statement 

With the increase in population and economy, there will be a significant amount 

of waste disposal. This will cause problems for waste management facilities, where there 

is already a short supply problem which leads to increased complexity of waste streams 

due to urbanisation and industrialisation. The rubbish complexity flow directly affects the 

management of all waste mixed with general waste.  

In Malaysia, the waste management system is still poor because of the lack of 

technology in terms of sorting waste. There is an infrastructure presence that can enable 

separate residues at source and redirections of waste fluxes to recover materials. 

1.3  Objectives 

          The main aim of this research is to propose a systematic and effective 

methodology for Development Waste Sorting with IoT. The objectives of the project are: 

a) To develop a waste sorting system using IoT 

b) To sort waste of three different material waste by using two type of sensors 

which are proximity for metal material and LDR sensor for paper and 

plastic material. 

c) To make the management of waste disposal easier and faster. 
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1.4 Scope of Project 

Scope of project is used to describe the most significant outcomes of a project. 

These include the specification of the hardware and software, and the limitations. Apart 

from that, it also sets out the constraints of a specific project and makes clear which 

deliverables are within and outside the scope. This project has several scope, which are: 

 This project is to use sensors as a main device to sort waste including 

metal, plastic and paper.  

 This sorting system use an Arduino as a microcontroller. 

 Usage of Blynk platform as this project’s database. 

 Only for loose wastes. The wastes cannot be sort in tied garbage plastic. 
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LITERATURE REVIEW 

2.1 Introduction 

         This literature review is a summary of the research that were related to the 

development of Waste Sorting with IoT. Majority of the related information is comes 

from the appropriate journal, article and website. In this chapter, a background and how 

to set up the waste sorting will be covered. The literature review accesses project-related 

terms more in depth and detailed to better illustrate the concept. 

2.2 Development from the previous project 

            This section addresses the previous work performed on this device using various 

research methodologies and techniques. However, there are some limitation on proposed 

techniques such as poor classification accuracies, created for personal use and unsorted 

municipal waste. 

2.2.1 Development of Automatic Smart Waste Sorter Machine 

           Mahmudul et al. (2013) proposed an automatic sorter machine. The machine 

enable to sort out the wastes in different type of materials to create the efficient and 

systematic waste management. This system is being tested in Bangladesh. The 

comparative waste generation corresponding data has been generated from year 2006 – 

2019. The data was taken from CEWEP and EES portal. Light Dependent Resister (LDR), 

Infrared (IR) transmitter and receiver, LASER ,Metal Sensor, glass sensor, a Liquid 
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Crystal  Display and weight sensor system, all of these component had been used in this 

system. Hence it can be used in houses, industries and offices .At the first process, the IR 

sensor will detect some sort of material on the system tray. This process is to make the 

system activated. Moreover, the function of the weight sensor is to activates and find out 

the weight of the trash. After that, glass and metal sensor will detect the wastes. The metal 

waste will be sort in bin three through a servo motor when the detection of metal is done. 

The detection of glass is done by using the glass sensor and it will sort the waste in bin 

four. However, if both sensors fail to detect metal or glass, the LASER and LDR will be 

activated. Bin 2 will be filled when wastes can pass through the LASER. As for paper 

detection, if the wastes failed to pass through LASER, the wastes will sort into Bin 1.  

 

Figure 2.1 shows the block diagram that has been used in the system. 

 




