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ABSTRACT 

 

 

 

Conventional Wireless Sensor Network (WSN) always deals with scalar data 

such as temperature, humidity, pressure and lights. These types of data are very 

suitable for low rate and low power networking technology such as IEEE802.15.4. 

Transmitting a video for IEEE 802.15.4 standard is an interest due to the capability 

of providing low complexity with low cost but still maintaining the good quality of 

video in term of Peak Signal to Noise Ratio (PSNR).  However transferring video 

posed new challenges for bandwidth constrained sensor networks like WSN. 

Furthermore, processing power put a serious limitation on it for any sophisticated 

processing. Therefore a method needed for reliable video transfer and one way is to 

compress the video format. A simulation testing has been done to determine the 

optimal threshold for quantization scale, group of picture and frame per second in 

order to tailor with the environment of WSN 802.15.4. When these three parameters 

are changed, the video quality and bandwidth requirement will be affected. Therefore 

this project aims to create an embedded code in TelG mote according to this concept. 

Experiment testbeds are conducted for indoor and outdoor to investigate the network 

performance in term of packet delivery ratio and total packet loss. Results show the 

packet delivery ratio of optimized MPEG-4 data for Akiyo cif file is 36% better than 

the non-optimized MPEG-4 data, Foreman cif file is 12% and Mobile cif file is 8%. 

Thus this project have prooved that optimized parameter of MPEG-4 data has 

successfully increase the network performance of WSN.  
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ABSTRAK 

 

 

Aplikasi Rangkaian Sensor tanpa Wayar (WSN) konvensional secara 

umumnya mengendalikan data yang bersifat skala seperti suhu, kelembapan, tekanan 

dan cahaya. Data seperti ini amat sesuai untuk teknologi perhubungan rangkaian 

yang mempunyai kadar data dan penggnaan kuasa yang rendah seperti piawaian 

IEEE 802.15.4. Penghantaran video untuk standard IEEE 802.15.4 menarik minat 

kerana kebolehannya menyediakan kerumitan yang rendah dengan kos yang rendah 

tetapi masih mengekalkan kualiti video yang baik dalam terma nisbah isyarat puncak 

kepada hingar. Walaubagaimanapun, penghantaran video memberi cabaran baru 

kepada rangkaian sensor berjalur lebar yang sempit seperti WSN. Tambahan pula, 

kuasa pemproses meletakkan had yang serius untuk pemprosesan yang canggih. Oleh 

itu satu cara diperlukan bagi pemindahan video yang boleh dipercayai dan satu cara 

adalah dengan memadatkan format video. Oleh itu ujian simulasi telah diadakan 

untuk menentukan ambang yang optimum bagi skala pengkuantuman, group of 

picture dan frame per second yang sesuai dengan persekitaran WSN 802.15.4. 

Apabila parameter ini berubah, kualiti video dan keperluan jalur lebar akan terjejas. 

Oleh tu matlamat projek ini adalah untuk membina kod terbenam di dalam TelG 

berpandukan konsep ini. Eksperimen telah dijalankan di dalam bangunan dan di luar 

bangunan bagi menyiasat prestasi rangkaian dalam bentuk nisbah penghantaran paket 

dan jumlah kehilangan paket. Keputusan menunjukkan nisbah penghantaran paket 

untuk format video MPEG-4 yang dioptimumkan adalah lebih baik berbanding 

format video MPEG-4 yang tidak dioptimumkan sebanyak 36% untuk fail Akiyo cif, 

12% untuk fail Foreman cif, dan 8% untuk fail Mobile cif. Projek ini telah 

membuktikan bahawa format video MPEG-4 yang dioptimumkan telah Berjaya 

meningkatkan prestasi rangkaian dalam WSN. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

This chapter gives the overall idea of this research. It discusses the 

background of research, the problem statements, research objectives and the scope of 

work. 

 

1.1 Introduction 

 

 Nowadays, we can see wireless sensor network is used in many applications 

such as disaster prevention and relief and environmental monitoring. The importance 

of wireless sensor networks arises from their capability for detailed monitoring in 

remote and inaccessible locations where it is not feasible to install conventional 

wired infrastructure. More interest is given to the wireless sensor network (WSN) for 

IEEE 802.15.4 standard due to its advantages in providing low data rate 

transmission, low energy consumption, ease to deploy in the network and low cost 

with the small size of the sensor. However, the transmission of data especially video 



2 
 

 

for IEEE 802.15.4 standard is more challenging due to large amount of bandwidth is 

required. Furthermore, WSN IEEE 802.15.4 standard only allowed the maximum of 

250 kbps data rate.  

 

One way to overcome the issue of bandwidth is by compressing the video 

format, for example MPEG-4 video. The Researcher in [1] has developed the 

benchmark for the settings of video encoding which can provide better video quality 

suitable for WSN application. The researcher mentioned three parameters namely 

quantization scale, group of picture, and frame per second that are important in 

determining the quality of a received video. Therefore this project aims to conduct an 

experiment to investigate the network performance of optimized MPEG-4 video 

format proposed by [1] over WSN for IEEE 802.15.4 standard using TelG sensor 

node.  

 

1.2 Problem Statement 

 

Conventional WSN always deals with scalar data such as temperature, 

humidity, pressure and lights. These types of data are suitable for low rate and low 

power networking technology such as IEEE802.15.4. However, transferring video 

data posed new challenges for bandwidth constrained sensor networks like WSN. 

Furthermore, processing power puts a serious limitation on it for any sophisticated 

processing. Therefore a method is needed for reliable video data transfer.  

 

Transmitting a video for IEEE 802.15.4 standard is an interest due to the 

capability of providing low complexity with low cost but still maintaining the good 

quality of video in term of Peak Signal to Noise Ratio (PSNR).  The MPEG-4 video 

is already proven suitable to be transmitted over IEEE 802.15.4 standard. Therefore 

this project aims to conduct an experiment to investigate the network performance of 

MPEG-4 video data over WSN for IEEE 802.15.4 standard using TelG sensor node. 

However, due to limitation of power and memory in WSN; the encoding and 

decoding process is done outside TelG. This also can reduce the hardware 

complexity. Encoding and decoding process consumes a lot of power huge memory 

so the complexity will increase.  
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1.3 Research Objectives 

 

The research objectives are stated as follows: 

i. To develop an algorithm to transfer MPEG-4 data in WSN using TelG 

devices. 

ii. To perform experiments based on the algorithm and analyze the network 

performance.  

 

1.4 Scope of Work 

 

This research is limited to several scopes. First, the development of optimized 

parameter for MPEG-4 is done using TinyOS operating system and network 

embedded systems C (nesC) programming language. Then the developed code is 

uploaded into TelG mote before the testbed is deployed. The testbed network used 2 

sensor nodes and the XTerminal
1 

software will be used to view the result obtained 

from testbed. Performance of test bed and simulation will be compared. 

 

Second, the encoding and decoding process is done manually outside TelG. 

The reason for this is due to the limitation of TelG and WSN where the processor 

inside TelG puts a serious limitation for any sophisticated processing and WSN only 

allowed a maximum data rate of 250 Kbps. Decoding and encoding process needs a 

huge memory. Thus, in order to save the internal memory of TelG, the encoding and 

decoding process is done outside TelG devices.  

 

 

 

 

                                                           
1
 It is a window terminal emulator for displaying client applications. 
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1.5 Thesis Outline 

 

 

There are five chapters included in this thesis. Chapter I is the Introduction 

which covers the project overview, problem statement, objectives and scope of work.  

 

 Chapter II presents the Literature Review on related theories and previous 

related work to this project. The theories part discusses on the overview of the WSN, 

the MPEG-4 format, the optimized MPEG-4 data, and TelG software and hardware 

architecture.  

 

 Chapter III is the Methodology which includes planning and  implementation 

process of the project. Under planning, the state diagram and the flow chart are 

elaborated in detail. Implementation includes the discussion on the testing 

methodology used in this project.  

 

 Chapter IV consists of result and discussions. It covered the experimental 

results from the project. This chapter will also discuss the findings observed from the 

results.  

 

 Chapter V is the conclusion and future work. This chapter concludes the 

thesis and suggestions of future development.  
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