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ABSTRACT 

This project highlights the simulation using Space Time Frequency Coding 

(STFC) in order to identify the performance capability of Turbo Code with using a 

Quaternary Phase Shift Keying (QPSK) modulation technique. Generally, Turbo Code 

as encoder is functioning to convert the input signal become into a binary form before 

the modulation happens. The project report focuses on the simulation by the Matlab 

software. Upon this report, the performance of Turbo Codes as an encoder at the 

transmitter, and decoder at the receiver by using Space Time Frequency Code (STFC). 

Matlab Version 7.5 is used to simulate the system. The model consists of transmitter, 

transmission channel and receiver. 

This project also proposes a class of full space diversity with full rate space time 

frequency codes. Parallel concatenated codes are designed to this project. A lot of theory 

proposed is employed to check the full space diversity of the codes. The simulations 

show that the space time frequency codes can take full advantage of space diversity and 

time diversity if they are available in the channels. This project involved with Additive 

White Gaussian Noise (A WGN) as a transmission channel. Essentially, this project also 

studies the robustness of performance by Turbo Codes and compare with the system 

which excludes the Turbo Code by generating the signal using a similar modulation 

technique (QPSK). Throughout this project, some finding about the goodness of using 

Turbo Code in term of Bit Error Rate (BER) and identifying the performance capability 

of it system. 
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CHAPTER! 

INTRODUCTION 

1.1 Background 

The demand for wireless communications has experienced a large 

growth, which challenged the research community to discover new 

communication techniques and systems that are capable of providing high data 

rates. Wireless channels have many physical limitations, such as fading and 

interference, which prevent reliable communication. In order to combat these 

limitations and achieve the goal of reliable communication over the wireless 

links, Turbo Code by implementation of Space Time Frequency block Coding is 

being used. In this project, it had presented a comprehensive study of Turbo 

Codes as an encoder and decoder for the systems with transmit and receive 

antenna diversity introduced in [1], [2]. Digital communication system offer 

several important advantages with analog system since it have higher 

performance, greater versatility, higher security and economical. Digital 

communication system relatively immune to channel noise and interference, 

gives very low error rate and message can be coded for error detection and 

correction. The future development for these wireless communication system 

will driven by high data of applications such as WiMax, Video Conference over 

wireless links. It require a few order of magnitude higher bandwidth compared to 

that provided by current wireless standard including CDMA 2000, GSM, as well 

the 3G mobile system. 


