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ABSTRACT 

 

The large and rapid development in the field of communications today represents one of 

the biggest interests among researchers. In fact, it has become a great revolution in the 

wireless communication and mobile Internet as an accelerating need to transfer data, 

such as voice, image, message, and video, in a faster, less expensive, and less complex 

manner. Hence, Orthogonal frequency division multiplexing (OFDM) and Multi 

Carrier-Code Division Multiple Access (MC-CDMA) systems are examples of multi-

carrier wireless communication. In general, several benefits are gained when multi-

carrier systems emerge as an attractive standard for various digital data over radio 

systems. However, OFDM and MC-CDMA still suffer from peak to average power 

ratio (PAPR), which is a major drawback in most multi-carrier communications 

systems. In addition, channel estimation plays a very important role in overcoming the 

effect of channel fading, which causes BER degradation and jamming pilot symbols. 

Thus, this thesis introduces two important modifications in OFDM transceiver. First, a 

novel rotating phase shift (RPS) based on signal scrambling to reduce PAPR in OFDM 

system had been proposed. The search algorithm was used to solve the convex problem 

in selecting PAPR-RPS best phase shift factor based on the cost of computational 

complexity. Second, the Channel Estimation (CE) expressions were derived as the 

objective function to study the effect of perfect BER in MC-CDMA/OFDM for a 

frequency selective Rayleigh fading environment. Besides, the CE scheme based on a 

Local Search Algorithm was suggested. The simulation results of RPS were compared 

with various PAPR reduction schemes, such as selective mapping (SLM) technique and 

Partial Transmission Sequence (PTS), and furthermore, different phase shifts with slight 

computational complexity had been analyzed. As a result from the simulations carried 

out, the RSP displayed significant approximate by 85% and 72% for PAPR reduction at 

around 1.5 dB compared to PTS and SLM techniques respectively. Furthermore, the 

local search channel estimation using number particles for each single swarm that had 

been used to identify the best fitness solution was computed from the average BER 

value. Besides, the proposed channel estimator was tested under fast fading channel in a 

multi-carrier communication system with and without interpolation methods. The 

simulation results demonstrated that the proposed channel estimation of the MIMO-

OFDM system had significantly provide better BER performance compared to other 

techniques at different modulation types, Signal to Noise Ratio (SNR) values, and 

channel length. On top of that, the results showed that BER exhibited the best ratio at 

around 83% and 78% compared to MMSE and LSE algorithms, respectively. Finally, 

the proposed multi-carrier system, the MC-CDMA, and the OFDM were implemented 

in FPGA after it had been written by using the VHDL Language implemented in Xilinx 

ISE 14.1 and also employed the Virtex-4 FPGA board, which had been identical or 

close to the output of Matlab software environments. 
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ABSTRAK 

 

Pembangunan yang besar dan pesat dalam bidang komunikasi hari ini merupakan salah 

satu kepentingan terbesar penyelidik. Ia menjadi satu revolusi dalam komunikasi tanpa 

wayar dan Internet mudah alih sebagai satu keperluan mempercepatkan untuk 

memindahkan data seperti suara, imej, mesej, video yang lebih cepat dan lebih murah 

dan kurang kompleks. Orthogonal Frequency Division Multiplexing (OFDM) dan 

Multicarrier-Code Division Multiple Access (MC-CDMA) sistem adalah contoh-contoh 

pelbagai pembawa komunikasi tanpa wayar. Secara umum, beberapa manfaat sistem 

Multi-Carrier muncul sebagai satu standard yang menarik untuk pelbagai data digital ke 

atas sistem radio. Walau bagaimanapun OFDM dan MC-CDMA, masih mengalami 

Peak ke Average Power Ratio (PAPR) yang merupakan kelemahan utama dalam 

kebanyakan sistem komunikasi pelbagai pengangkut. Di samping itu, anggaran saluran 

adalah peranan yang amat penting dalam mengatasi kesan saluran pudar yang 

menyebabkan kemusnahan BER dan jamming simbol perintis. Tesis ini 

memperkenalkan dua pengubahsuaian penting dalam OFDM transceiver. Pertama, 

novel Rotating Phase Shift (RPS) berdasarkan isyarat bergegas untuk mengurangkan 

PAPR dalam sistem OFDM dicadangkan. Algoritma carian yang digunakan untuk 

menyelesaikan masalah pengoptimuman cembung dalam memilih PAPR-RPS Fasa 

terbaik faktor peralihan berdasarkan kos kerumitan pengiraan. Kedua, Channel 

Estimation (CE) ungkapan yang diperoleh sebagai fungsi objektif untuk mengkaji kesan 

BER sempurna dalam MC-CDMA / OFDM untuk terpilih persekitaran pudar Rayleigh 

frekuensi. Skim CE berdasarkan Cari Algoritma Tempatan telah disyorkan. Hasil 

simulasi RPS berbanding pelbagai skim pengurangan PAPR seperti teknik SeLective 

Mapping (SLM) and Partial Transmission Sequence (PTS) dan, juga anjakan fasa yang 

berbeza dengan kerumitan pengiraan sedikit dianalisis. Hasil daripada simulasi, RSP 

membuktikan anggaran 85% dan 72% pengurangan ketara PAPR sekitar 1.5 dB 

berbanding dengan PTS dan SLM teknik berkenaan. Tambahan pula, untuk saluran 

carian partikel, jumlah penggunaan anggaran tempatan untuk setiap kawanan tunggal 

yang digunakan untuk mencari penyelesaian kecergasan yang terbaik dikira daripada 

nilai BER purata. Penganggar saluran yang dicadangkan diuji di bawah saluran pudar 

cepat dalam sistem komunikasi pelbagai pembawa dengan dan tanpa kaedah interpolasi. 

Keputusan simulasi menunjukkan bahawa anggaran saluran cadangan sistem MIMO-

OFDM ketara boleh memberikan prestasi BER lebih baik berbanding dengan teknik lain 

pada jenis modulasi yang berbeza, isyarat Signal to Noise Ratio (SNR) nilai-nilai, dan 

panjang saluran. Keputusan yang dicapai BER nisbah terbaik sekitar 83% dan 78% 

berbanding dengan masing-masing MMSE dan algoritma LSE. Akhirnya, sistem multi-

carrier yang dicadangkan, MC-CDMA, dan OFDM, telah dilaksanakan di FPGA 

selepas ditulis oleh Bahasa VHDL dilaksanakan di Xilinx ISE 14.1 dan digunakan 

papan Virtex-4 FPGA, harus sama atau dekat dengan pengeluaran perisian Matlab 

persekitaran. 
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