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Abstract of the project presented to the Senate of Management & Science University in
partial fulfillment of the requirements for the degree of Bachelor of Science in Mechanical
Engineering (Hons.).

ABSTRACT

DEVELOPMENT OF AUTOMATIC MAGNET SWEEPER USING IOT SYSTEM
By
MUHAMMAD IKHSAN NURACHMAN
May 2023

Faculty: Information Sciences and Engineering

An automatic magnet sweeper using an loT (Internet of Things) system is a
device that is designed to automatically sweep and collect ferrous metal debris from a
designated area. The automatic magnet sweeper uses.an loT system that can be used in
a variety of settings, such as warehouses, factories;.and public spaces, to keep the area
cleanand free of hazards. A problem that can be addressed is the accumulation of metal
debris in @ designated area.which.can. pose.a variety of hazards, such as tripping or
slipping risks, as well as being unsightly or disruptive to the normal operation of a
facility. Most of the conventional'magnet sweeper.in the market was manually operated,
costing human'labor and unconvincing efficiency of metal debris collection. This study
aims to develop an automatic.magnet sweeper with an Internet of Things (I0T) system.
The three-dimensional magnet sweeper model was designed by using Solidworks
Version 2021 software. Next, the coding of the system was generated and Arduino IDE
Version 2.03 software was used to analyze the Arduino system. The model was
typically powered by a battery and can be programmed to follow existing paths or to
respond to real-time conditions and inputs. The result obtained shows the magnet

sweeper successfully collects the metal debris automatically which is more effective
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and efficient compared to the manual magnet sweeper operation. An automatic magnet
sweeper can help to reduce the risk of accidents and injuries caused by tripping or

slipping on debris. Hence, developing a magnet sweeper using an automatic IoT system

will increase the efficiency of metal debris collection on roadways or warehouse floors.
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Abstrak tesis yang dikemukakan kepada Senat Management & Science University
sebagai memenuhi sebahagian keperluan untuk ijazah Bacelor Sains Komputer
(Kepujian).

ABSTRAK

DEVELOPMENT OF AUTOMATIC MAGNET SWEEPER USING IOT
SYSTEM

By
MUHAMMAD IKHSAN NURACHMAN
May 2023

Fakulti: Sains Maklumat dan Kejuruteraan

Penyapu magnet automatik menggunakan sistem 10T (Internet of Things) ialah peranti
yang direka untuk menyapu dan mengumpul serpihan logam ferus secara automatik
dari kawasan yang ditetapkan. Penyapu magnet automatik menggunakan sistem loT
yang boleh digunakan dalam pelbagai tetapan, seperti gudang, kilang dan ruang awam,
untuk memastikan kawasan itu bersih dan bebas daripada bahaya. Masalah yang boleh
diatasi ialah pengumpulan serpihan logam di kawasan yang ditetapkan yang boleh
menimbulkan pelbagai bahaya, seperti risiko tersandung atau tergelincir, serta tidak
sedap dipandang atau mengganggu operasi biasa.sesuatu kemudahan. Kebanyakan
penyapu magnet konvensional di pasaran dikendalikan secara manual, menelan kos
tenaga kerja manusia dan kecekapan pengumpulan serpihan logam yang tidak
meyakinkan. Matlamat kajian=ini..adalah _untuk membangunkan penyapu magnet
automatik dengan sistem Internet of Thing (IoT). Model penyapu magnet tiga dimensi
direka dengan menggunakan perisian Solidworks Version 2021. Seterusnya,
pengekodan sistem telah dihasilkan dan perisian Arduino IDE Versi 2.03 digunakan
untuk menganalisis sistem Arduino. Model ini biasanya dikuasakan oleh bateri dan

boleh diprogramkan untuk mengikuti laluan sedia ada atau untuk bertindak balas

vii



kepada keadaan dan input masa nyata. Keputusan yang diperoleh menunjukkan

penyapu magnet berjaya mengumpul serpihan logam secara automatik yang lebih

berkesan dan cekap berbanding operasi penyapu magnet manual. Penyapu magnet
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automatik boleh membantu mengurangkan risiko kemalangan dan kecederaan yang
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CHAPTER |

INTRODUCTION

1.1 Project background

Dirty surroundings impose a detrimental effect on the beauty of our environment.
Hiring and paying for a large workforce to clean the debris on the reads, parks, and
streets is a costly and tiring job [8]. An automatic'magnet sweeper using an loT (Internet
of Things) system is a device that is designed to automatically sweep and collect ferrous
metal debris from a designated area. The device is equipped with sensors, motors, and
other components that allow it to navigate and move around a designated area, and is
connected to an loT system that can be used.to remotely control its operation and collect
data on its performance and usage. The automatic magnet sweeper using an loT system
can be used in a variety of settings, such as warehouses, factories; and public spaces, to
keep the area clean and free of hazards. The device is typically powered by a battery or
electrical outlet and can be programmed. to follow a predetermined path or to respond

to real-time conditions and inputs!

1.2 Problem statement

A problem that can be addressed by using a magnet sweeper is the accumulation of
ferrous metal debris such as«iron.chips, shavings, nails, screws;-tacks, barbed wire,
staples, etc in a designated area [12]. This type of debris can pose a variety of hazards,
such as tripping or slipping risks as well as being unsightly and disruptive to the normal
operation of a facility. For example, in a warehouse or factory setting, ferrous metal

debris can accumulate on the floor, create hazards for workers, as well as potentially
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cause damage to equipment or machinery. Similarly, ferrous metal debris can create

hazards for pedestrians and vehicles in public spaces such as parking.

1.3 Objective

The objective of the project are:

1) To develop an automatic magnet sweeper by using Solid work:Version 2021
software.

2) To.construct and analyze the 10T system of the automatic magnet sweeper by
using Arduino IDE Version 2.03 Software.

3) To evaluate the effectiveness and efficiency of automatic magnet sweepers in

terms of metal debris collection.

1.4 " Significance of the Project

This project develops an automatic magnet sweeper using an loT system that can
provide a sum of significant benefits and advantages over manual methods of collecting
metal debris by increasing. efficiency; effectiveness, and flexibility. Moreover, the
device helps to increase safety by.reducing.the risk of accidents and injuries caused by
tripping or slipping due to metal debris. The device is automatically operated which can

reduce labor costs.

Hence, the development of an automatic magnet sweeper using an loT system is in line
with the idea of the United Nations Sustainable Development Goals (SDG) number 9
called Industry, innovation, and Infrastructure by 2030. Two main targets enhance
research, upgrade industrial technologies, and support domestic technology

development and industry diversification.
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1.5 The scope of the project

The scope of the project is to develop an automatic magnet sweeper with an Internet of
Things (1oT) system. This project intends to_collect the metal debris automatically
instead of manually. In the development of this project, the ToT system will provide an
automatic operation complete with an obstacle and weight detector.. The device is very
beneficial for commercial and industrial users that involve metal usage or production
that may produce metal debris on the floor. Therefore, this device will help to clean up

the metal debris automatically and may reduce the accident caused by metal debris.

1.6 Limitation

The limitation of this project is the cost developing of the product, so the developed
product will be a mini prototype and the complexity of setting up and using an loT

system can be complex, requiring technical knowledge and expertise.
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CHAPTER V

CONCLUSION AND RECOMMENDATION

5.1. Conclusion

The main objectives of this project were achieved:~An automatic magnet sweeper
with an 10T system was«suceessfully developed. This deviece has successfully
collected the metal debris with automatic operation which has better, operation
compared to the conventional magnet sweeper. The IoT system of this madel.can
detect the obstacle where it would not collide with the barrier, obstacle, and wall.
Besides, the weight of the metal debris 1S also successfully monitored.in real-time
and notified in the Blynk application through a smartphone. Qverall, this project
demonstrates the potential of 10T systems to.contribute to sustainable development
and revolutionize the maintenance system. Therefore, by developing this project,
the effectiveness and efficiency of metal debris collection have increased and

consequently reduce manpower and labor cost.

5.2. Recommendation

There are still numerous things. that can be developed.and improved in this project
for the future. Considering that this is the first-generation prototype model. The

current features, designs, andsystems are still not operating-at:their best.

This prototype still lacks sensors that can maximize the performance of automatic
magnet sweepers such as the lack of infrared sensors and GPS trackers. Infrared
sensors will make the robot move on a predetermined path line so that the robot does

not move irregularly. GPS tracker will make it easy for users to find the location of
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the robot when cleaning metal debris, this can maximize the real-time monitoring

system for users.

The Blynk application interface needs to add a battery indicator to find out what

Ao
o
x
8]
T
&

percentage of the robot's battery. Last but not least, the magnet on the robot is still
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