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Abstract:To reduce the peak-to-average power ratio of orthogonal frequency division multiplexing (OFDM) signal, a simple 

method of clipping is used. It passes through the high power amplifier (HPA). Basically, clipping is a nonlinear process which 

produces in-band and out-of-band distortions. By filtering the clipped OFDM signal, it can eliminate the out-of-band distortion 

but it can lead to peak regrowth. Hence the both iterative clipping and filtering are used to remove out-of-band interference and 

suppress the regrowth of the peak power.In this paper, we propose a semi analytic scheme which depends up on compressed 

sensing to reconstruct the iterative clipping noise. In this the proposed system is applicable to reconstruct the nonlinear distortion 

of a system so that the OFDM signal passes both the clipper and HPA.At last from simulation results we can observe that the 

proposed scheme performs well and the nonlinear distortion is recovered. 

Index Terms–Peak-to-average power ratio (PAPR), iterative clipping and filtering (ICF), compressed sensing (CS), high 

power amplifier (HPA), OFDM. 

________________________________________________________________________________________________________  

I. INTRODUCTION 

In the intensity modulated/direct detection (IM/DD) optical wireless communication (OWC) systems, OFDM is used as 

modulation technique. In this the transmitted signals are modulated onto intensity of light to be in unipolar. Here to convert a 

conventional bipolar OFDM signal into a unipolar signal an approach is used. In that approach first dc bias is added and then the 

OFDM signal is clipped at zero. Because of this low bias levels clipping produces distortion which produces data detection errors.  

 

The high peak-to-average power ratio (PAPR) of an OFDM signal would drive the high power amplifier (HPA) at the transmitter 

to saturation, producingin-band distortion that degrades the bit error rate (BER) performance and out-of-band distortion that 

corrupts the spectrum of the signals. To avoid nonlinear distortion, high PAPR requires an HPA with a large linear dynamic range 

or a relatively large output back off (OBO) at the cost of power efficiency. 

 

In the proposed system a number of PAPR reduction techniques are introduced. These techniques are broadly classified into three 

classes. They are signal distortion techniques, signal distortion less techniques and coding techniques. The former can degrade the 

BER performance and the latter causes spectral spreading. According to compressed sensing (CS) theory ofsparse signal 

processing, a sparse signal can be reconstructed from its compressed observations. Several CS reconstruction algorithms have 

been proposed to reconstruct the clipping noise. These approaches mainly consider cases where the OFDM signal is transmitted 

through the clipping and filtering module just once, not in iterative cases.  

 

A clipped OFDM signal is the sum of the original signal and a sparse clipping noise in time domain, these approaches can 

reconstruct the clipping noise based on compressed sensing. The iterative processing results in an input signal at the next stage of 

clipping that violates the Gaussian approximation and the final clipping noise violates the sparsity required in compressed 

sensing. 

 

A new algorithm is introduced to migrate the clipping noise in OFDM. By using this algorithm performance is increased in 

(IM/DD) system. In the algorithm the data is detected and used to regenerate an equivalent time domain signal which is then used 

to estimate the component of the signal removed by clipping. This is combined with the original received signal and then input 

into a conventional OFDM receiver. A closely related algorithm was described for radio frequency (RF) systems, but in the 

compensation for constellation shrinkage is not optimal and this significantly reduces the effectiveness of clipping mitigation.  

II. EXISTED SYSTEM 

The below figure (1) shows the block diagram of existed system. The data is mapped onto the bipolar complex QAM symbols. 

Due to the central limit theorem, xmis approximately zero mean with Gaussian distribution. Next, xmis clipped at the level of 

−BDC to generate xclip,m.. A cyclic prefix (CP) is then added and a digital-to-analog converter (DAC) converts the discrete signal 

sequence into an analog signal, sDCO(t). The real positive signal, sDCO(t), is then used to drive a LED. The clipping operation 

attenuates the signal and causes clipping noise. 

 

In this we describe the effects of clipping noise in the frequency domain and study its influence on BER performance. Shrinkage 

affects all of the subcarriers equally and results from a reduction in the overall signal power after clipping. We can see that the 

clipping noise is significant and thatdue to the effect of shrinkage, the centers of the constellation symbols are not at the 

constellation points before clipping, which are at the intersections of the dashed lines. This system does not produces better 

results, so a new system is proposed which is discussed in below section.  
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Fig. 1. Existed system 

III. PROPOSED SYSTEM 

The below figure (2) shows the architecture of proposed system. We first represent the statistical properties of the only clipped 

OFDM signal. The output of clipping can be considered as the sum of xnand clipping noise cn.Based on Bussgang theorem for 

Gaussian inputs, the clipped signal xncan be decomposed into two uncorrelated parts.The nonlinear distortion term dnis 

distributed both inside and outside of the signal bandwidth. Filtering follows clipping to remove the out-of-band interference. 

 
Fig. 2. Proposed system 

However, the elimination of out-of-band interference in frequency will cause peak regrowth of the clipped signal in time domain. 

To suppress the peak regrowth, ICF is used. After several ICF operations the PAPR reaches the desired one. Soit can be observed 

that the total clipping noise caused by ICF is finite. When the PAPRhas reached the predefined target ratio after several ICF 

operations, the probability that the output power of subsequent ICF operations will approach zero and the part in frequency 

domain won’t increase new clipping noise.  

 

The clipping noise at the first ICF is the dominant share of the total clipping noise. The signal to the clipping process is not 

Gaussian, and deriving its distribution and a closed form for the BER performance of ICF is difficult. Due to the dominant 

position of the clipping noise at the first iteration, we can use it to quantify the total clipping noise. Due to the accordance with the 

form at the first iteration, we can use the compressed sensing scheme to reconstructthe iterative clipping noise based on the 

similar sparsity in the time domain. 

 

However, in reality, the total distortion is not sparsein the time domain, which can be quantified in this semi analytical way. It is 

observed that the proposed scheme based on CS depends on the noise enhancement factor β(L) which is determined by 

simulation. When the clipping ratio and smoothing factor are fixed, it is reasonable to quantify the total system noise with the 

noise enhancement factor. Hence this proposed system produces better results compared to exist one.  

IV. RESULTS 

 
Fig 3. SNR performance of the proposed scheme, conventional scheme and PMP. 
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V. CONCLUSION 

In this paper we proposed a modified scheme with the noise enhancement factor using cs. This system will reconstruct the total 

nonlinear distortion of the system which involves iterative clipping and filtering.  We can determine the noise enhancement factor 

by determining the simulation results. Compared to existed system, the proposed system gives better results and good reliability.  
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