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ABSTRAK

Robot mengecat jalan menggunakan algoritma GPS mempunyai fungsi lukisan garis tebal
dan pecah penuh. Berbanding dengan mudah didapati manusia automatik mesin cat jalan
raya yang memakan masa dan kecederaan yang berpotensi untuk pekerja, prototaip ini
menyajikan cara yang lebih baik terutamanya dalam mengurangkan potensi kesilapan.
Untuk projek ini, GPS digunakan untuk menetapkan jarak ruang bekerja untuk robot ke
titik 1a perlu dihentikan lukisan. Sensor ultrasonik akan dilampirkan di hadapan robot. Ini
untuk memastikan ia dapat mengesan apa-apa halangan dan mengelakkan serta-merta. Ia
dijangka bahawa robot ini boleh menjadi autonomi sepenuhnya menggunakan GPS dalam
lukisan garis. Robot ini yang sedang dilakukan dalam prototaip kecil dilakukan dalam
mengadakan sistem yang tertutup. Fungsinya yang menjadi kebimbangan utama. Apabila

prototaip boleh dipercayai, ia boleh dipindahkan ke dalam keadaan jalan sebenar.
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ABSTRACT

The GPS automated road paint robot has the functionalities of painting full solid and
broken line. Compared to the readily available human automated road paint machine
which are time consuming and potential injury for the workers, this prototype serves way
better especially in reducing error potential. For this project, GPS is used to set the distance
of working space for the robot to the point it has to stop painting. An ultrasonic sensor
will be attached at the front of the robot. This to ensure it could detect any obstacle and
avoid it instantly. It is expected that this robot could be fully autonomous using GPS in
painting line. This robot is being done in a small scale prototype done in a closed set up
system. Its function that is the main concern. Once the prototype could be reliable, it could

be transferred into real road situation.
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CHAPTER 1

INTRODUCTION

1.0 Introduction

This chapter provides an introduction about this project. It starts with general
information and background about autonomous robot, problem statement and it also cover

the objective, problem statement and scope for the project.

1.1 Project Background

The GPS automated road paint robot has the functionalities of painting full solid
and broken line. Compared to the readily available human automated road paint machine
which are time consuming and potential injury for the workers, this prototype serves way

better especially in reducing error potential.

For this project, Arduino Uno is used as the controller while GPS is used to set the
distance of working space for the robot to the point it has to stop painting. To ensure line
drawn is according to the specifications, two analog distance sensor will be attached to
both sides of robot and the distance is being kept at a fixed value between the robot and
the pavement or divider. An ultrasonic sensor will be attached at the front of the robot.

This to ensure it could detect any obstacle and avoid it instantly.



It is expected that this robot could be fully autonomous using GPS in painting
line. This robot is being done in a small scale prototype done in a closed set up system.
Its function that is the main concern. Once the prototype could be reliable, it could be

transferred into real road situation.

1.2 Problem Statement

The current pavement sign marking operations are manually carried out, which are
labor-intensive. This method requires blocking traffic for a long period of time resulting
serious traffic jam. Also, the workers are exposed to possible injury and even death by
passing traffic. The other main concern is that when it is manually carried out by human,
the potential of error to be done is higher. Hence, an autonomous robot needs to be created
to tackle all these problems. Therefore, a road paint robot using GPS algorithm is being

created.

1.3 Project Objective

a) to develop an autonomous robot using Global Positioning System.
b) to design mechanical structure and electronics circuit control of autonomous robot
using GPS.

¢) to analyze the efficiency of the autonomous robot using GPS.

14 Work Scope



To fulfill the objectives, there are elements need to be considered:

a) Mechanical Scope : Mechanism used is two DC gear motor, L293D motor
driver and painting tank with valve using micro servo

motor.

b) Electronic Scope : A circuit will be design to connect between Arduino Uno,

Ultrasonic sensor, Bluetooth module and GPS module.

¢) Software Scope : The programming software to used is Arduino IDE.



CHAPTER 2

LITERATURE REVIEW

2.0 Introduction

Before expressing any venture, a few thoughts from different scientists or different
creators are exceptionally valuable. Thoughts and reviews from their examinations such
as mechanical outline, control strategy, program improvement and technique. In this way,
literature review is the starting stride to comprehend the thoughts to build up this versatile
robot venture. In this section, point of interest rundowns of the portable robot
advancement from past analysts are resolved and the present undertaking will be thought

about and examined.

2.1 Microcontroller

In any development of making a autonomous mobile robot, microcontroller is the
principle part that oversees and encourage its capacity. According to Lastovicka-Medin,
Petric 2015), The Arduino stage is an open source hardware prototyping stage in light of
adaptable, easy to use equipment and programming. It is planned for artists,designers,
hobbyists and anybody keen on making intelligent masterpieces. The framework gives
sets of advanced and simple I/O sticks that can be interfaced with different expansion
sheets and different circuits. The sheets highlight serial correspondences interfaces,
including USB on a few models, for stacking programs from PCs. For programming the

microcontrollers, the Arduino stage gives a coordinated advancement environment (IDE)



based on the Processing venture, which incorporates support for C and C++ programming
language. The Arduino shield are little print circuit sheets (PCB) to be connected to the
highest point of the Arduino board, furthermore, which go about as an interface between
the board and the outer world (e.g, with sensors) or expand the functionalities of the board
itself. The Arduino firmware — By building onto the Arduino center library, we have
executed an arrangement of configurable projects (on the other hand draws) for the

microcontroller.

As per (Wang, Lim et al. 2014), Arduino is delineated as open-source contraptions
prototyping stage giving schematics and versatile headway packs for enthusiastic
customers who intend to convey instinctive things or circumstances. Arduino can be used
to sense surroundings by utilizing diverse transducers to look at and disentangle inputs
with a particular final objective to make responses for example through the controlling of
motors or trading of data. As a touch of gear, the Arduino can work either autonomously
(like in a robot), associated specifically with a PC (as needs be giving your PC access to
sensor data from the outside world and giving information), or joined with various
Arduino's, or other electronic contraptions and controller chips. Anything can be related
and is constrained just by inventive capacity, availability to put in the end and effort into
finding some new data, and the openness of portions. Figure 2.1 shows how Arduino

associated with the PC specifically utilizing USB link:



Figure 2.1: Arduino connect to PC

With help of the Arduino incorporated advancement environment (IDE) in the PC,
representations are gathered and transferred into the Arduino board through a USB
transmission line. The Autonomous robot that will be controlled and PC are connected by
means of wireless communication. Data coordinates from GPS module will be sent
through bluetooth module to PC for reprogram phase to take place and the new program

will be burned back to Arduino for painting tank actuation.



2.2 Wireless Connection

In view of (Pan, Luo et al. 2012), Bluetooth correspondence depends on one of a
kind MAC. Before utilizing Bluetooth correspondence, the Bluetooth gadget must be
matched first. The associated gadget will be imparted together to a RFCOMM channel to
transmit information. The Bluetooth correspondence is incorporate three stages, that
Query Bluetooth, Finding Device and Connecting Bluetooth. In Query Bluetooth, to get
the Bluetooth action and the strategy for an action result, we can utilize Bluetooth Adapter.
Furthermore, is Finding Device step, we have to open MAC location and Bluetooth client
name to combine the Bluetooth and the last stride is interfacing the Bluetooth with gadget.

The procedure of blending association is appeared in Figure 2.2.

Figure 2.2: Bluetooth pairing and connection process

As per (Thamrin and Sahib 2009), with a specific end goal to convey, a little
systems called piconet is sorted out by Bluetooth in itself, containing one ace and up to 7

slave gadgets, in which recurrence bouncing groupings are synchronized and control by



expert. Without the piconet creation, the correspondence between two gadgets can't
happen. There are two stages in piconet creation that is request process and the page
procedure. Request procedure is the place an expert gadget finds neighboring slave
gadgets, and the page procedure is the place association between them sets up. The
Bluetooth Baseband Specification, have characterized that there are three stage of strategy
happen in Bluetooth point to point association. To start with neighborhood data is gathered
through the Inquiry Procedure. A Paging Procedure might be accordingly used to build up
associations between neighbouring gadgets, while in the last stage piconet properties are
arranged upon. Both the Inquiry and Paging methods are unbalanced procedures. Amid
Inquiry, transmitting hubs find and gather neighbourhood data gave by reacting hubs that
are in an Inquiry Scan state. Figure 2.3 and 2.4 demonstrates the Inquiry Procedure

Bluetooth operation outline.

Figure 2.3: Inquiry Procedure



Figure 2.4: Bluetooth Operation Diagram

2.3 Navigation System

GPS is a sort of worldwide situating framework which can give client position and
speed data by method for a hand-held convenient collector. GPS was at first produced for
military utilize yet is presently broadly utilized for regular citizen applications including
timing, mapping, route, and so forth. According to (Zhang, Chong 2014), it comprises of
three fundamental parts: the space section, including all GPS route satellites; the client
fragment, including the greater part of the GPS beneficiaries; the control portion,

incorporating observing frameworks in area stations and control stations. There are no less





