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ABSTRAK 

Kajian penyelidikan menunjukan robot mudah alih autonomi dan banyak kajian 
dijalankan untuk mengurangkan kerja-kerja manusia dan memudahkan kerja. Dalam 
penyelidikan, robot mudah alih amat berguna untuk manusia kerana bahaya dan batasan 
manusia mempunyai sebab utama keperluan untuk robot mudah alih yang lebih serba 
boleh dan berkuasa, terutamanya dalam industri pemesinan dan pengkalan tentera. Selain 
itu, reka bentuk yang stabil untuk robot mudah alih boleh mudah untuk bergerak dalam 
alam sekitar. Selain itu, navigasi dan halangan objekjuga digunakan peguam dalam robot 
mudah alih. Dalam projek ini, kajian penyelidikan yang dijalankan untuk membangunkan 
algoritma robot mudah alih autonomi dengan pelaksanaan pemodelan dinamik 
menggunakan Newton-Euler approach.The jasad tegar daripada robot mudah alih 
dilengkapi dengan dua roda dan kastor untuk tujuan kawalan mudah dan stabil 
mengimbangi. Di samping itu, Kinect sensor gerakan akan digunakan untuk mengesan 
imej dan rakaman video semasa sensor ultrasonik mengelakkan halangan daripada robot 
mudah alih. Sebaliknya, simulasi mekanisme kawalan direalisasikan melalui pakej 
perisian Lab VIEW mana pembangunan persekitaran robot mudah alih dijalankan dan 
dipindahkan ke perkakasan lnstrumen Nasional Myrio. Keputusan mendapati bahawa 
robot mudah alih autonomi berjaya halangan dan merakam video semasa menggunakan 
kedua-dua sensor. Adalah dipercayai bahawa robot mudah alih ini boleh digunakan 
dalam persekitaran bahaya untuk merekodkan semua data penting yang memerlukan 
persekitaran mereka. 
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ABSTRACT 

Current research show that autonomous mobile robot is being widely researched to 
reduce human work and ease the job. In the research, mobile robot very useful for human 
because hazards and human limitations have the main reason for the need for more 
versatile and powerful mobile robots, especially in machining industry and military bases. 
Besides that, stable design for mobile rohot can easy to move in any environmentaL 
Moreover, the navigation and obstacle the object also famous used in mobile robot. In 
this project, the research study is conducted to develop an autonomous mobile robot 
algorithm with implementation of dynamic modelling using Newton-Euler approach. The 
rigid body of the mobile robot is equipped with two wheels and a castor for the purpose 
of simple control and stable balancing. In addition, Kinect motion sensor will be applied 
for the image detection and video recording while ultrasonic sensor obstacle avoidance 
of the mobile robot. On the other hand, the simulation of the control mechanism is 
realized through Lab VIEW software package where the development of the mobile robot 
environment is carried out and transferred to National Instrument myRIO hardware. 
Results found that the autonomous mobile robot successfully obstacle and record video 
while using both sensors. It is believed that this mobile robot can used in hazards 
environment to record all the important data that need those environment. 
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CHAPTER 1 

INTRODUCTION 

This chapter mainly focuses on the general idea of this smdy along the project 

background, problem statement, project objectives and scope that covered on this project. 

1.1 Background Study 

Robotics had subdivided off the science that includes electrical engmeermg, 

manufacturing engineering, mechatronics engineering and others. As we know, robotics 

had attained a greatest successful in industrials on this world. There are many types of 

industrial applications using robotics such as the robot ann, mobile robots and other. The 

most popular robotics on this world is mobile robots. The hardware and software of 

mobile robot has been designed for the purpose of extreme environment, such that it will 

be able to perform their tasks in the presence of noise. In some cases where dynamic 

environment is involved, the mobile robot could not be able to perform good task such 

that the feedback from the robot is contradictory to the current situation being measured 

and inconsistent response information for a continuously changing environment.(Ali, 

2011). Nowadays, mobile robots have been evolving to move automatically from one 

places to other locations. For daily activities, mobile robots have been extensively 

developed and researched to assist humans for doing daily activities. Mobile robots is 

widely developed to reduce human work and easy the job. In this situation, mobile robots 

can expand work to convey an expanding inclination for mechanical fabricating exercise. 

Typically, the above-described mobile robots will used in industrials. 

However, due to extensive research in mobile robot. There are a lot of application of 

mobile robots for nowadays. Every situation in which an animal, human or vehicle 

involves in a useful work today provides a potential application for a mobile robot. Based 

on reports, by implementing mobile robot in industrial manufactures can improve product 



quality, reduce overheads, increase rates of production and so on. Mobile robots types 

and application will show at the figure below. 

·Mobile Robot Types & Application 
Willl mobile tCICtwlologies constantly mproving. robots of 100 future will be designed and built to cate< to 

:various encf-uaer applicalions ranging from do>fensa, sacurily 10 c:loiNery and logistics applicalions 
: . -· . . ' ·. -~' ' '"'" . ' .. , . . ' . . .. . .. . . .. ,. ... - ~- . . . "'··· ·- - . . 

, ' ' • ~ w 

0 :,., ~ • ' o • ~ ' '¥ I • 

Figure 1.1 Mobile robot types and application. 

Source: Frost & Sullivan Analysis, 2014 

The widely used type of mobile robots are wheeled mobile robot also can name 

as WMR. W1v1R are most popular in mobile robots because WMR is using differential

drive system and it also alternative in simply design and manoeuvrable. Simple 

explanation for WMR are combination with computational (software) and various 

physical (hardware) components. In subsystems of W'MR are locomotion, sensmg, 

communication, reasoning and control. Each subsystems will apply in WMR. 

WMR does not only depend on the tracking system, the control and drive system 

also necessary. For the control algorithm, it made up with the mathematical model 

properties in WMR. The mathematical model for WMR can explain in two ways, which 

are dynamics and kinematic models. Commonly dynamic modelling will be omitted 

when developing in mathematical models of WMR (Shojaei, Mohammad Shahri, & 

Tarakameh, 2011). While both modelling are the preferred system accuracy. 

Apart from that, navigation mobile robots also famous and widely in the field of 

robotics. Navigation can be combination of the self - localisation, path planning and map

building competence (Becerra, Courbon, Mezouar, & Sagues, 2010). National 

Instruments myRIO (NI myRIO) is an embedded hardware device. It can prove 
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technology and allows to complex engineering systems more quickly, design real and 

affordably than ever before. Nl myRlO can incorporate the interfacing and advantages 

for programming in Lab VIEW (White, Wagner, Blankenau, Wang, & Salazar, 2015). 

In this project, the mobile robot is considered as autonomous, if it has a few 

capabilities. Mobile robot should be able to locate at indoor environment. Lastly, mobile 

robot should be detect navigate an environment with obstacles while using ultrasonic and 

Kinect sensor as image capture. 

1.2 Problem Statement 

Nowadays, service applications using autonomous mobile robot have been 

considered such as intelligent wheelchair, food delivery and vacuum cleaners mobile 

robot. For those robots, it must recognize a specific object and it can be required to 

relocate and approach. The navigation can used in a mobile robot to develop a control 

system. An optimal navigation system that enables the mobile robot to move in entire 

area. The choice of vision based object recognition technique for mobile robot have some 

difficulties such as direction of the mobile robot to move and relocation as required that 

will involves selecting vision sensor's viewpoint. The most challenging problem is the 

object detection process because mobile robot need to navigate and place the object in 

view field. Besides that, the mobile robot also required a vision system that can use in 

object detection process. The mobile robot can aware to start and target location through 

the path planning process. While in target position for mobile robot is unknown. 

Therefore the path should be cover the entire area and maximise the probability for detect 

the object. 

1.3 Project Objective 

The objectives of this project are as below: 

l. To design a robot with mobility in indoor environment. 

2. To accomplish object avoidance using ultrasonic sensor while Kinect sensor as 

image capturing device 

3. To develop Lab VIEW simulation for the robot' s control. 
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