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ABSTRACT 

This research investigates the evaluation of Coded Frequency Division 

Multiplexing (COFDM) and Dual OFDM performance under wireless transmission 

system drawbacks. COFDM and DOFDM simulation model have been designed 

using Matlab & Simulink.  

Different modulation schemes such as BPSK, QPSK, DQPSK, 8PSK and 16PSK 

were executed using the model. The model was enhance with different channel 

estimation techniques such as Combi-type pilot channel estimation techniques with 

singular value decomposition (SVD) and applying a raised cosine filters in the 

simulation model.  

Different types of channel estimation strategies have been studied such as Comb-

type pilot channel estimation and Block-Type Pilot Channel Estimation. The model 

system has been enhanced by applying Convolution Encoder and Viterbi Decoder 

in the system where a good receiving spectrum power was achieved as illustrated 

in the power spectrum graphs. The evaluation of performance measurements have 

been considered by comparing their performance effect under different types of 

modulation schemes. To be able to compare the different modulation schemes 

there was a need for a simulator that was realistic enough to provide reliable 

results. Therefore the coded and Dual OFDM simulator were modeled. The signal 

was subjected to wireless transmission system drawbacks, such as Multiple Path 

Rayleigh Fading and Additive White Gaussian Noise (AWGN). Different types of 

performance measurements have been considered such 

as NSNENESERBER osob /&/,/,, . These performance measurements have been 

evaluated and compared with different modulation schemes with and without 

filtering as illustrated in the graphs. Reed Solomon (RS) Encoder and Decoder 

were installed in the system. The coding blocks were set with the desirable values 

of parameters. To fulfill a high signal quality the sample time was set to be 8e-5 
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seconds. The dual model (Double error correction, forwarded and afterward) 

achieved a betters received signal quality when compared with other ones.  

When applying the capacity rate equations in different modulation scheme with 

different number of channel bit, different channel capacity were achieved. When 

using BPSK& QPSK we get Mbps of 8.467, energy to noise ratio of 9dB, Bit Error 

Rate (BER) of 1e-6.5 and Symbol Error Rate (SER) of 0.499%, 0.751% 

respectively. When using DBPSK& DQPSK, we get Mbps of 16.934. And we get 

BER of 1e-3.6, 1e-3 respectively. And we get energy to noise ration of 9 dB, 14dB 

respectively. Also we get SER of 0.508%, 0.994% respectively. When using 

8PSK& 16PSK we get Mbps of 33.868. And BER of 1e-7.25, 1e-5.5 respectively 

and we get energy to noise ration of 15dB, 18 dB respectively. And we get SER of 

0.998% for both of them. Therefore and with reference to the result obtained from 

calculations and graphs, 8 PSK and 16 PSK achieved a high data rate in high signal 

to noise ratio but with high bit error rate (BER) and high symbol error rate (SER). 

BPSK and QPSK achieved a lower data rate in low signal to noise ratio and with 

low bit error rate and low symbol error rate. DBPSK and DQPSK achieved a 

higher data rate with high signal to noise ratio, but in low bit error rate and 

acceptable SER.  

The simulation indicated that DQPSK yields the best performance therefore we 

introduced it as the most capable modulation scheme for enhancing OFDM.  
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 مستخلص

شفش  رؼذد الاسساي اٌّ رؼاِذ ٚ اٌّ ْ ٘زا اٌثحث حمك ٚليُ الأداء ٌٕظاَ ِمسُ اٌرشدد اٌّ ذُ . (DOFDM)ٚاٌثٕائٝ (COFDM)   ا

 . Matlab & Simulink تٛاسطح تشٔاِح (DOFDM)ٚ اٌثٕائٝ (COFDM)ذصّيُ ّٔٛصج ٔظاَ

ظاَ وّخطط ذؼذيً ِثاٌٝ ٚلذ ذُ أداص رٌه ترطثيك ِخططاخ ذؼذيً . (Modulation Scheme)  ٚلذ ذُ اٌرحميك فٝ لاتٍيح إٌ

دس16PSK, 8PSK,DQPSK,DBPSK,QPSK,BPSKُ. ِخرٍفح ِثً  .فٝ اٌّ

خرٍفح وأد ٕ٘ان اٌحاخح ٌرصّيُ ٔظاَ ِحاواج ٌٍّماسٔح تيٓ ِخططاخ اٌرؼذيً اٌّ  (Simulator)  يضٚدٔا ْ تحيث يسرطيغ ا

شفش.  ِٛثٛق تٙا تٕرائح رؼذد الاسساي اٌّ رؼاِذ ٚ اٌّ ٚ اٌثٕائٝ  (COFDM)  ٌزا ذُ ذصّيُ ّٔٛصج ِمسُ اٌرشدد اٌّ

(DOFDM)  تٛاسطح تشٔاِحMatlab& Simulink . ظاَ فمذ ذُ اخضاػٗ اٌٝ ِساساخ ذمييُ ِخرٍفح ٌمذ . ٌٚرحسيٓ وفاءج إٌ

ساٜٚ اٌرٛصيً اٌلاسٍىٝ وّا ٘ٛ اٌحاي فٝ ظا٘شجا رؼذد  (سيٍٝ)خضؼد الاشاسج ٌّ ساس اٌّ فٝ اضّحلاي الاشاسج راخ اٌّ

ضافح (خٛسياْ)ٚظا٘شج ضٛضاء ْ فاْ لياساخ الاداء ِثً ِؼذي اٌخطاء فٝ ٚحذج ِؼذي لياط خطاء اٌثيأاخ . اٌثيضاء اٌّ ار

ؼشٚف ب ؼشٚف ب (BER)اٌلاسٍىٝ ٚ اٌّ ٌٍضٛضاء ٚ   (SER)ِٚؼذي اٌخطاء اٌشِضٜ ٚ اٌّ  ِٚؼذي الاشاسج تإٌسثح 

ؼشٚف ب ؼشٚف ب (S/N)اٌّ ٌٍضٛضاء ٚاٌّ وً ٘زٖ ذرأ ثش ِدّلا . ٚلٛج الاسساي ٚالاسرمثاي (E/N)ِٚؼذي اٌطالح تإٌسثح 

زٌوش ؼٛلاخ أٔفح ا ظاَ فمذ ذُ ٚضغ.تاٌّ سيذ ) خٙاص ذششيح رٚ ليُ ِٕاسثح ػلاٚج ػٍٝ رٌه ذُ ٚضغ خٙاص  ٌٚشفغ وفاءج إٌ

ظاَ (سٌِْٛٛٛ ٌمذ ذُ فحص . وّا ذُ ايضا ٚضغ ِخططاخ اٌرشفيش تّٛاصفاخ راخ ليُ ِحذدج. ٌٍرشفيش ٚفه اٌرشفيش داخً إٌ

ّٛصج تحيث يحمك أداء اشاسج اسساي . ّٔاصج ذؼذيً ِخرٍفح تّششح ِٚٓ غيشٖ تالاضافح اٌٝ رٌه فمذ ذُ ٚضغ وً ِٛاصفاخ إٌ

ّٛصج ٌيىْٛ. خيذج   .ثأيح  (8e-5)ٚ ٌرحميك اشاسج راخ ٔٛػيح ِّراصج فمذ ضثط صِٓ إٌ

ضدٚج ّٛصج اٌّ ْ إٌ ٚلذ . يحمك ٔٛػيح اشاسج ِسرٍّح راخ ٔٛػيح خيذج ِماسٔح تالاخشياخ  (ذصحيح اٌخطاء لثً ٚتؼذ  الاسساي)ا

ظاَ اٌٝ حاسة الأخطاء ِٚٓ ثُ اخضؼد الاشاسج اٌٝ ػٛائك ٔظاَ الاسساي اٌلاسٍىٝ ٚٔظاَ  ذُ اٌرحميك ِٓ رٌه ػٕذ اخضاع إٌ

ساساخ  ؼاٌدح ٘زٖ اٌؼٛائك ذُ ذصّيُ ِششح خية اٌرّاَ .ذؼذد اٌّ ٌّ . 

خرٍفح . سرٕثطح ٚاٌرٝ ذُ ذطثيمٙا فٝ ِخططاخ اٌرؼذيً اٌّ ٌٍّؼادلاخ اٌّ . ِخرٍفح ػٍيٗ ذُ اٌحصٛي ػٍٝ ِؼذي تيأاخ , تالاشاسج 

ػٍٝ &BPSK QPSK  فٝ حاٌح %0.751 ,%0.499 ػٕذ ِؼذي خطاء سِضٜ Mbps 8.467سؼٗ اٌحصٛي ػٍٝ  ذُ

َ %0.508 , %0.994 ػٕذ ِؼذي خطاء سِضٜ 16.943Mbpsٚذُ اٌحصٛي ػٍٝ      اٌرٛاٌٝ  &DBPSK فٝ حاٌح اسرخذا

DQPSKٌٝ33.868ٚلذ ذُ اٌحصٛي ػٍٝ ِؼذي تيأاخ .  ػٍٝ اٌرٛاMbps ٜ0.998 ػٕذ ِؼذي خطاء سِض%  , َ ػٕذ اشرخذا

    .16PSK& 8PSK     

ؼادلاخ أػلاٖ  حاواج ٚ اٌّ اذدح ِٓ ِخطط اٌّ ْ ٔظاَ , ٚتٕا ػٍيٗ ٚػٕذ اٌشخٛع ٌلإشىاي إٌ  BPSK& QPSKٚخذ أ

 . يحمك ِؼذي سؼح تيأاخ ِٕخفضح ٚ ِؼذي خطا تيأاخ ِٕخفضح ٚ ٌزٌه فأٗ غيش ِٕاسة ٌسؼح اٌثيأاخ اٌؼشيضح   

.    يحمك سؼح تيأاخ ػاٌيح ِغ ِؼذي خطا تيأاخ ػاٌي  8PSK & 16 PSK  َٔظا ْ    ٚٚخذ أ

.     خطا تيأاخ ِٕخفض  يحمك ِؼذي سؼح تيأاخ ػاٌيح ِغ ِؼذي  DQPSK َٔظا ْ     ٚٚخذ أيضا أ
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ظاَ خطط اٌرؼذيٍٝ أرح افضً أداء ٌزا لذَ وّخطط ذؼذيً ِثاٌٝ ٌرحسيٓ إٌ ْ ٘زا اٌّ حاواج اٌٝ ا أدض ٘زا . اشاس ّٔٛصج اٌّ

زٌٜ ِىٕٕا ِٓ اٌحصٛي ػٍٝ اشاسج خيذج الأداء ٚ  حاواج ا سرٕثطح ٚ ايضا ِٓ ِدسُ اٌّ ؼادلاخ اٌّ رغيشاخ فٝ تؼض اٌّ ترطثيك اٌّ

ٛػيح  .إٌ
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List of Acronyms                                             

 

AWGN                     Additive White Gaussian Noise 

BER                          Bit Error Rate 

BPSK                        Binary Phase Shift Keying 

QPSK                        Quadrature Phase Shift Keying 

DBPSK                     Differential Phase Shift Keying 

DQPSK                    Differential Quadrature Phase Shift Keying 

CIR                          Channel Impulse Response 

DAB                        Digital Audio Broadcasting 

DFE                         Decision Feedback Equalizer 

FFT                          Fast Fourier Transform 

ICI                           Inter-carrier Interference 

IDFT                        Inverse Discrete Fourier Transform 

IEEE                        Institute of Electrical and Electronics Engineers  

IFFT                         Inverse Fast Fourier Transform 

ISI                             Inter-symbol Interference 

LAN                          Local Area Network 

MMSE                      Minimum Mean-square Error 

OFDM                      Orthogonal Frequency Division Multiplexing 

PAPR                       Peak-to-average Power Ratio 

PSK                          Phase Shift Keying 

QAM                       Quadrature Amplitude Modulation 

SNR                        Signal-to-noise Ratio 

TDMA                     Time Division Multiple Access 

WLAN                     Wireless Local Area Network 


