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ABSTRACT

In recent years, people paid more and more attention to industry and daily work, which is
also being replaced and automated by robots. A robot is an automatically operated machine
that replaces human efforts, although it may not look like a human or perform functions in a
human way. Pick and place robot is one of the technologies used to perform picking and
placing operations in manufacturing industry. The design of this system can eliminate human
error and human intervention and make the work more accurate and efficient. Literature
mentions that the pick and place robot is designed and implemented in various field, such as
bottle filling industry, packaging industry and also rehabilitation for patients with arm
disability or stroke. The purpose of this project is to design and develop a low-cost pick and
place 4 DOF robotic arm. In this project, servomotors act as the joints of robotic arm and is
controlled by programming of Arduino Uno. The Arduino Uno acts as the microcontroller
in this project. There are four potentiometers attached to the Arduino Uno and each
servomotor or joint of robotic arm is controlled by potentiometer. By moving the
servomotors, the Arduino robotic arm able to rotate 180 degree for picking and placing some
objects from one place to another. The servomotor used in this project is low torque and can
also be used with high torque servomotor to pick up and place more heavy objects. In

addition, the robotic arm also can be controlled via Bluetooth or smartphone applications.



ABSTRAK

Pada tahun-tahun terakhir, orang-orang memperhatikan industri dan kerja sehari-hari, yang
juga diganti dan automatik oleh robot. Robot adalah mesin yang beroperasi secara automatik
yang menggantikan usaha manusia, walaupun ia tidak kelihatan seperti manusia atau
melakukan fungsi dengan cara manusia. Pilih dan letak robot adalah salah satu teknologi
yang digunakan untuk melakukan pilih dan letak operasi dalam industri pembuatan. Rencana
sistem ini boleh menghapuskan ralat manusia dan campuran tangan manusia, dan membuat
kerja lebih tepat dan efektif. Literatur menyebutkan bahawa robot pilih dan letak dirancang
dan dilaksanakan dalam berbagai bidang, seperti industri penuh botol, industri pakej dan
juga pemulihan semula untuk pesakit dengan cacat lengan atau stroke. Tujuan projek ini
adalah untuk merancang dan mengembangkan pilih dan letak robot dengan biaya rendah.
Dalam projek ini, mesin servo bertindak sebagai gabungan lengan robot dan dikawal oleh
program Arduino Uno. Arduino Uno bertindak sebagai pengawal mikro dalam projek ini.
Terdapat empat potentiometer yang dilampirkan kepada Arduino Uno dan setiap motor servo
atau gabungan lengan robot dikawal oleh potentiometer. Dengan menggerakkan motor
servo, lengan robot Arduino mampu memutar 180 darjah untuk mengambil dan
menempatkan beberapa objek dari satu tempat ke tempat lain. Motor servo digunakan dalam
projek ini adalah torque rendah, dan juga boleh digunakan dengan motor servo torque tinggi
untuk mengambil dan menempatkan objek lebih berat. Selain itu, lengan robot juga boleh

dikawal melalui Bluetooth atau aplikasi melalui telefon pintar.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

The definition of robot is to study, design, and manufacture with robot system. With
the rise of manufacturing activities, people invented a kind of robotic arm to help each
industry to complete a task or work, rather than using manpower. Robots are often used to
perform safe, dangerous, high repetitive and unpleasant tasks. The robot can complete
material handling, assembly, arc welding, resistance welding, machine tool loading and
unloading, painting and other functions. It is very useful because it has high precision,
intelligence and infinite energy levels to do work compared to humans. For example, in the
assembly or packaging line, the robotic arm is widely used. It can lift small objects to achieve
the repeated action that humans cannot bear for a long time. This is because it is not limited
by fatigue or health risks of the robotic arm, the robotic arm can complete the task of lifting
light materials efficiently and in time.

In the second half of the 20" century, the original meaning of the word robot changed.
Although in science fiction, robot is still a kind of artificial machine whose performance is
similar to or better than that of human. In the real world, robot is used to represent simpler
machines. In industry, a controlled joint mechanical system is also called robot. Mobile robot
is a kind of intelligence autonomous vehicle. For many people, the term robot has become a

general term for any automatic machine. There are many people trying to redefine the word



robot. In industry, robot is a kind of “automatic control and reprogrammable multipurpose
manipulator” which is defined by ISO that can be programmed on three or more axes.
Related to web search engine, robot is an “automatic program that tracks links to websites
on behalf of search engine or directory”. According to these definitions. Is the famous robot
R2D2 in Star Wars as a robot?

The machines we now call robot recombine some of the capabilities of science fiction
robots, such as the ability of industrial robots to operate or the ability of mobile robots to
navigate, but there are still many gaps. There are many reasons for these changes in the
meaning of the word robot, but the main reason may be marketing. In business marketing,
the word robot is used to give products a future and complex connotation, such as “kitchen
robot”. There is also another way of marketing in the scientific community, where the term
robot is overused. For instance, trying to make their funding requirements for Research &
Development (R&D) activities more attractive. However, this over marketing has some
negative effects on those who are still working on robotics.

In this highly developed society, time and manpower are the key constraints to
accomplish tasks on a large scale. In most regular and frequently work, automation plays an
important role in saving human resources. One of the main and most frequently performed
tasks is the selection and placement from source to destination.

Today’s industries are increasingly turning to computer-based automation, mainly
because of the need to increase productivity and deliver uniform quality end products. In
the past, due to the inflexibility and high cost of the hard-automation system for automated
manufacturing tasks, people have a wide range of interests in the use of mechanical arm
which can perform various manufacturing functions at a lower cost in a flexible

environment. The use of industrial mechanical arm reflects some contemporary trends of
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