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I. INTRODUCTION 

 

Orthogonal frequency division multiplexing (OFDM) is a 

key technology for the present and future broadband wireless 

communication systems. OFDM is a technique in which 

digital data is encoded on carrier frequencies which are 

multiple in numbers.OFDM is broadband multicarrier 

modulation methods that have better-quality performance and 

profit over conventional modulation methods which are 

single-carrier because it is a superior fit with latest rapid data 

necessities along with action in the UHF plus microwave 

spectrum. 

  

A. PRINCIPLES OF OFDM 

 

Frequency Division Multiplexing (FDM) is a method 

where the central signal supposed to send must be fragmented 

to non-dependent signals, we may call it as subcarriers inside 

the regularity field. Thus, the original information stream is 

divided into numerous equivalent streams (or channels), one 

for each subcarrier. After that every subcarrier must required 

to modulate by conventional modulation. 

FFT Logic: A fast Fourier transform is an efficient 

algorithm to compute the discrete Fourier transform (DFT) 

and it’s inverse. This is applied to discrete data so the 

transforms are done by summing instead of integration. The 

Fast Fourier Transform is a representation used in computer 

codes. 

The DFT is defined by the formula: 

 
IFFT Logic: The inverse Fourier transform simply inverts 

the operation i.e. it converts from frequency domain back to 

time domain representation of the signal as: 
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Twiddle Factor: A twiddle factor helpful in calculating, 

Fast Fourier Transform (FFT) algorithms is some invariable 

coefficients product along with data as it would require within 

impersonated algorithm. It is helpful in recursively unite lesser 

discrete of Fourier transforms and is defined as: 

 
 

 

II. PEAK TO AVERAGE POWER RATIO (PAPR) 

 

An OFDM having higher number of autonomously 

modulated sub-carriers the peak value of the method would be 

exceedingly high as compared to the average power of the 

method. The comparison of the peak power with respect to 

average power value is known as Peak-to-Average Power 

Ratio. This is very sensitive to non linearity of the high power 

amplifier maintained by same phase having peak value more 

than the average value using Coherent calculation [1,2,3]. The 

main drawbacks of system having a towering Peak-to-Average 

Power Ratio are-  

 Comparatively higher intricacy in the analog system 

corresponding to digital and vice-versa in OFDM.  

 Degrade the efficiency of RF amplifiers 

 Degradation of BER performance 

The Peak to Average Power Ratio of the broadcast signal 

is as: 
2
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A. SELECTED MAPPING 

 

The main purpose of this technique is to create data 

blocks which are in a set at the reception end; block having 

lower value is selected and further preceded with respect to 

the original signal which is to be transmitted. Different 

fragments of blocks carried the pure data but are divided in 

parts in order to get the traffic lower. Choosing the 

information chunk through various blocks in order to get short 

reduction value put together it apposite for communication. By 

doing, in above technique relay on forming a chunk of original 

information but separated by various pre-defined information 

lump at the teller end so which represent the original signal 

and then chose most favorable block among them for 

transmission [4,5,6,7]. 

We are assuming an OFDM system with N orthogonal 

sub – carriers. A data block is a vector X= (xn) n is composed 

of N complex symbols xn. Each symbol represent in the form 

of modulation symbol are transmitted over a sub – carrier. X is 

multiply by next ingredient component with U vector Bu= (b 

u,n)n composed of N complex numbers b u,n , u∈{0,1……U-

1}and each resulting vector Xu= (x u,n)n produces after IDFT, a 

corresponding OFDM signal given as: 

 

Where T is duration under which OFDM having warning 

sign is already selected and 1/T is the sub – carrier spacing  

along with modified figures sets carrying lowly PAPR is 

preferred intended for communication along with total  PAPR 

value reduced intended for SLM relay upon the amount of 

sequences U having same or different phases. 

 

 

III. PROPOSED METHOD  

 

PAPR reduction technique such as SLM with ZCT Pre-

coding Matrix with the different modulation technique (QAM, 

QPSK, and BPSK) and achieve significant PAPR reduction. 

Here, we are using ZCT (Zadoff-Chu matrix Transform) 

so one a critical challenge is that the phase factor information 

is required to be transmitted to the receiver as side 

information. Due to the side information, reduce the 

transmission efficiency and augmented computational 

complexity because several error in the detection of side 

information then the entire data blocked and could be 

damaged .So in this paper, we used error correcting codes 

prevent for damaging and blocking the data and also in ZCT 

there is no side information concept used[8,9,10]. 

 

PROCEDURE 

 

 Analyze the OFDM system with SLM technique. 

 Then analyze various modulation techniques like QAM, 

QPSK or BPSK. 

 Then after that analyze PAPR reduction technique like 

SLM 

 After take ZCT Transform and further helpful in 

calculating the PAPR & BER. 

 Develop the problem based upon analysis. 

 Obtain the output based result of the program. 

 Analyze different result for different input parameters. 

 
Figure 1: Block diagram of proposed work 

 

 

IV. SIMULATION AND RESULT 

 

In this section, various results of the methodology have 

been placed which are implemented in MATLAB Software. 
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Figure 2: The original signal having normalized 

autocorrelation function, precoded with existing techniques 

and proposed ZCT technique, for N=32. 

Result:-The autocorrelation function is very less 

fluctuating corresponding to another signal. It based on the 

fact that the function having the lower PAPR value will also 

have the lower auto-correlation value so helping in describing 

the fact that the there is also very useful for us to define that 

there is also very much important to produce the 

autocorrelation graph, so from the diagram that the it is clear 

that the ZCT has the significant advantage over the other 

precoding techniques. 

 

 PAPR reduction performance estimate with the 

complementary cumulative distribution function (CCDF) 

of the PAPR using QPSK with SLM and ZCT. 

 

RESULT: In case of QPSK Modulation Technique, there 

is a gain of 1 db of the VLM OFDM System. 
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Figure 3: CCDF of PAPR with original signal and ZCT with 

SLM for QPSK OFDM 

The gain of the Conventional OFDM SLM is 2.4db to that 

of the Hadamard OFDM SLM and 4.6db to that of the DCT 

OFDM SLM and also minutely better than that of the 

Proposed VLM OFDM SLM 4.7db as than that of original 

OFDM using SLM and having ZCT OFDM SLM which is 

further improvement in showing the 4.8 db as that of the other 

precoding techniques used here. 

 PAPR reduction performance is calculated via the 

complementary cumulative distribution function (CCDF) 

of the PAPR using BPSK with SLM and ZCT. 

 

RESULT: In the CCDF, the BPSK modulation there is a 

gain of 0.5db over the VLM OFDM System.  
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Figure 4: CCDF of PAPR with original signal and ZCT with 

SLM for BPSK OFDM 

The gain of the Conventional OFDM SLM is 2.5db to that 

of the Hadamard OFDM SLM and 4.2db to that of the DCT 

OFDM SLM and also minutely better than that of VLM 

OFDM SLM 4.8db as than that of original OFDM using SLM 

and having ZCT OFDM SLM which is further improvement in 

showing the 6.1 db as that of the other precoding techniques 

used here. 

 

 The PAPR reduction performance is calculate with the 

complementary cumulative distribution function (CCDF) 

of the PAPR using QAM with SLM and ZCT. 

RESULT: In case of QAM Technique there is a gain of 

0.5db than to that of the previous VLM precoding with 

SLM Technique. 
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Figure 5: CCDF of PAPR with original signal and ZCT with 

SLM for QAM OFDM 

The gain of the Conventional OFDM SLM is 1db to that 

of the Hadamard OFDM SLM and 2.5db to that of the DCT 

OFDM SLM and also minutely better than that of the 
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Proposed VLM OFDM SLM 2.7db as than that of original 

OFDM using SLM and having ZCT OFDM SLM which is 

further improvement in showing the 3.1 db as that of the other 

precoding techniques used here, we also use the concept of the 

various phase factors in QAM. 

 

 To comparison the Bit Error Rate of the various signals 

i.e. Original, Hadamard, DCT, VLM and proposed ZCT. 

 

RESULT: The final output of the BER Performance is 

same as that of another OFDM precoding techniques or 

we can say that BER for ZCT is little bit lower in case of 

the other precoding techniques used. 
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Figure 6: BER performance of OFDM systems along with 

conventional precoding schemes the proposed method i.e. ZCT 

Transform 

 

 

V. CONCLUSION  

 

Orthogonal frequency division multiplexing (OFDM) is 

an incredibly attractive technique for communications due to 

its spectrum effectiveness plus channel toughness. It has only 

single serious drawbacks in OFDM systems are that the 

composite transmit signal can put on view an extremely 

elevated peak power while the input series be exceedingly 

correlated. In the above mentioned technique, it has been 

proposed a ZCT precoding combining with SLM technique to 

decrease the high PAPR produce by multi carrier modulation 

in the OFDM defined systems. The PAPR reduction 

performances are evaluated by MATLAB simulation in terms 

of CCDF and BER. It was shown that proposed precoding 

method performs better than the conventional precoding 

techniques without mounting the complexity of the system or 

degrading the BER. Simulation results and mathematical 

analysis are given to support the statement. 
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