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ABSTRACT 

 

 

 

 

             Wireless Vehicular Communication Network is the access able medium for 

the Intelligent Transportation System (ITS) where it enables to transmit data and 

receive data between vehicle to vehicle (V2V). The main idea of this project is to 

design the vehicular movement that coordinates with the wireless communication 

network and able to perform and evaluate the vehicular movement in particular area. 

This concept could not be evaluated in real life application with the actual equipment. 

This is due to the highly costly in terms of the wireless setup and the vehicle to use for 

the measurement for data collection. Moreover the vehicle speed and setup towards the 

data exchange is difficult to setup due the in consistent in speed and danger in 

application. Over look into the issue arise for this project NCTU Network Simulator 

(NCTUns) is used to design the Vehicular Movement and Wireless Communication 

Network. In addition NCTUns is the Graphical User Interface (GUI) that able to 

design and integrate the Vehicular Movement and Wireless Communication Network 

on the certain area of extracted map. Moreover the results obtain from the simulation 

will enable to study on the data transmitted and collected between vehicles.  
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ABSTRAK 

 

 

 

 

                Rangkaian Wayerles untuk membina komunikasi di antara kenderaan adalah 

satu sistem baru yang diwujudkan demi konsep Sistem Pengangkutan Pintar yang 

dapat mengawal kecelakaan semasa memandu. Salah satu faktor yang penting dalam 

membina rangkaian komunikasi antara kenderaan adalah mewujudkan sistem 

komunikasi wayerles untuk menghantar dan menerima data daripada kenderaan .Data 

ini mengenai situasi dan posisi  kenderaan tersebut dalam kandungan perjalanan di 

sesetengah tempat. Dalam realiti sumber untuk membina sistem ini agar sukar dimana 

ia perlukan beberapa cubaan yang boleh membahayakan dan amat berisiko tinngi. 

Malahan perbelanjaan untuk membina sistem wayerles juga amat tinngi disebabkan ia 

melingkumi antenna, sistem memantauan lokasi dan situasi kenderaan. Oleh hal 

demikian satu program yang dikenali NCTUNS di gunakan untukmenjayakan projek 

ini. NCTUNS adalah program dimana dapat membina sistem wayerles dan dapat 

membina sistem untuk kenderaan. Malahan ia juga dapat membuat analisis berkenaan 

wayerles sistem dan pergerakan kenderaan di lokasi yang di tetapkan.  
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CHAPTER I  

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Project Introduction 

 

                   Wireless Communication has its own landmark in this era of technology due 

to its flexibility and mobility in application for network in reality. Wireless Vehicular 

Communication Network is one of the important parts in Intelligent Transportation 

System (ITS) for its function on transmitting data and collecting data.  

                   Basically ITS will provide communication between vehicular to vehicular 

and vehicular to the road side infrastructure node such as speed limit message, road 

congestion, and safety information when on road. This system is an integrated system 

that includes the On Board Unit (OBU) and Road Side Unit (RSU).  
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                   In conjunction to that the NCTU Network Simulator (NCTUns) is 

introduced and applied in this project to design the Network and to construct the Road 

side infrastructure vehicular communication. Moreover this application also has to 

simulate and evaluate for the real application for real life system.  

 

 

1.2 Project Objectives 

 

The Objectives of the project are: 

a) To Design Vehicular Movement and Wireless Communication Network. 

b) To Integrate the Vehicular Movement and Wireless Communication Network. 

c) To Evaluate the Performance of Vehicular Movement and Wireless 

Communication Network 

 

 

1.3 Scope of Project Report 

 

                      The Scopes of this project focus on the designing the car movement on 

the MITC road side. This will be done by deploy the car on the extracting map of 

MITC on the NCTUns Software.  

                    The other scope is to design the Wireless Communication Network that 

based on the IEEE 802.11p. This Wireless application is merged with the Dedicated 

Short Range Communication (DSRC) network with range from   5.850 to 5.925 GHz 

bands with bandwidth of 75 MHz based on line of sight of 1km with maximum speed of 

140km/hr. Wireless Access in Vehicular Environment (WAVE) also take part in this 
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wireless protocol to transmit the signals via Road Side Unit (RSU) to On Board Unit 

(OBU) 

                  Besides that the car movements have to integrate with the wireless 

communication protocol that has been set along the road side to transmit and receive the 

data or messages. This will do by the On Board Unit (OBU) that represents by the car 

and Road Side Unit (RSU) represents by the infrastructure. 

                 In addition this design must be able to simulate and evaluate the data 

transmitted regarding the safety warnings and data transmitted among the vehicles. This 

will be study by executing the graph based on the data transmitted and received through 

a period of time. 

 

 

1.4 Problem Statement 

 

                  The number of vehicles increases in our nation as annually due to the 

individual priority. Proportional to that the traffic conjunction and traffic accident 

increases day by day. This evaluation is due to the lack of information regarding the 

traffic element that based on the Intelligent Transportation System (ITS). The ITS will 

enable to transfer the data regarding the road condition and safety towards the driving 

attitude. In conjunction to that the attitude of driving can be change according to the 

geographical situation. 

                    The configuration of the system into real life will bring along with the 

wireless technology and networking system for vehicle. The setting of the wireless 

system and network coverage will be expensive and required multiple tasks to be 

experimented.  

 



��

�

1.5 Methodology 

 

                       First of all, before go into the project the title and the requirements of 

project have to understand clearly. This will enable to conduct the project request and 

have flow as well as right guide line to refer when facing problem regarding the project 

carried. Then literature review is compulsory for the period of project carried out to 

understand more in detail about the measurement and ideology of project requirement. 

                      As part of learning and understands the project in detail verified the 

software required and installation process in conducted with the aid of the supervisor. 

The Software required are Fedora and NCTU Network simulator (NCTUns). Both of the 

software installation required coding to handle. There are some problem regarding the 

version and application that has been rectify from the supervisors advice. 

                     The NCTUns software is newly developed software for network simulator 

and emulator that has unique features. This software runs on Linux and it has complete 

package of designing and integrating the signal agent with network. After the complete 

installation the literature review on the software has to be done and have to practice. 

                     Later on the designing process has to begin that includes the road vehicular 

movement and network designing. The design process has to simulate and evaluate so 

that the appropriate results can be obtain. If the design have problem or error then the 

guidance from supervisor is necessary.  

                     After the road vehicular movement and the network that design have to 

integrate at the base frequency range. This will produce the result required and 

simulation has to carry out. Then the emulation process is carried out to finalize the 

output of the project.   
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1.6 Thesis Outline 

 

            In the thesis outline contain of the thesis will be discussed and summarizes 

according to the chapter. The chapter I will be based on the project introduction, 

problem statement, objectives and scope of the project. The chapter II will be based on 

the literature review on the wireless vehicular movement. On this chapter the reference 

for the vehicular movement and the wireless setting is studied and analysis according to 

the IEEE 802.11(p) protocol that emerged for Intelligent Transportation System (ITS). 

           Chapter III will be part of the methodology that explain on the method carried for 

the design and evaluation process. The design method will be based on the mobile node 

setting and the wireless setting for the integration between vehicular and wireless 

system. Chapter IV discussed about the results obtain and its discussion for the further 

understandings and development of this project. 

          The later part will be the conclusion and suggestion for the conducted project. 

This will enable to obtain the application of the design system for the real life 

application. Then followed by the reference for this project and the appendix. 
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CHAPTER II 

 

 

 

 

 LITERATURE REVIEW 

 

 

 

 

2.1 Introduction 

 

                       Wireless vehicular communications facilitate the exchange of particular 

information concerning safety and hazards among vehicles and other support systems 

through internet wireless connection. It is an emerging technology which provides safety 

and efficiency in transportation systems. Since Wireless Communication has been broad 

up to the next level the communication for vehicle also has been advanced to the higher 

level by introducing wireless communication protocol IEEE 802.11p.  

                       There are two types of devices involved in vehicular communication that 

based o the wireless protocol 802.11p that are Roadside Units (RSUs) and On-Board 
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Units (OBUs). These devices are important to transmitting data and receiving data that 

transmit from the host and also transmit by the vehicles. 

                      An RSU is a device that operates at a fixed position whereas an OBU is a 

mobile device in vehicles that supports information exchange with RSUs and other 

OBUs.RSUs and OBUs communicate with each other.  

 

 

2.2 Literature Review on Wireless Vehicular Communication 

 

             Vehicular Communication System is the newly implemented technology based 

on the wireless network protocol. This system has been well emerging in most of the 

developed nation such as in United States, London and many more European countries. 

This system is developed with highly integrated levels of networks that vehicles and 

roadside units are able to communicate by referring to the node. Wireless vehicular 

communications is covering Vehicle-to-Vehicle (V2V), Vehicle-to-Infrastructure (V2I), 

and Vehicle -to-Person (V2P) communications that aims to increase road safety and 

transport efficiency and provide ubiquitous wireless connectivity to the Main database 

[1]. 

              The basic information that will be transmitting is the safety warnings such as 

road condition, speed limits, and traffic information. The emerging wireless vehicular 

communication network is closely relates with the Intelligent Transportation System 

(ITS) that base on collecting data packets that transmits between vehicle to vehicle and 

vehicle to the road side infrastructure such as traffic signals.  

              The ITS is the technology developed in order to manage some factors that is 

typically when on roadside. ITS seeks to achieve safety and productivity through 

intelligent transportation which integrates communication between mobile and fixed 

nodes. The mobile communication will be represents by the moving object in this case 
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