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Abstract: To progress the existing PAPR reduction techniques, we have incorporated ideal SLM 

and PTS based PAPR reduction strategy in parallel. By utilizing, the OGWO algorithm; the transmit 

succession was chosen with least PAPR above all communication antennas. The proposed PAPR 

reduction approach is applied independently on each transmitted antenna, and so the PAPR can be 

extremely reduced. Moreover, the OGWO optimization based PAPR reduction technique will provide 

better performance and it was been promoted as an uncomplicated way for PAPR reduction. The 

proposed approach will be analyzed with various novel PAPR reduction schemes to show the 

effectiveness. 
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1. INTRODUCTION 

 
Orthogonal Frequency Division Multiplexing (OFDM) system that is adopted by a 

wireless communication system for transmitting multicarrier modulated signals 

simultaneously with robustness against interference and noise facing the system. [1]. 

Combination of MIMO system with OFDM has a major consideration for the 

subsequently making broadband utilization suitable to their probable of provide soaring 

data rate, toughness to desertion channels and consistent communication. The 

progression in technology requires improved modulation techniques for wideband digital 

communication systems. Orthogonal frequency division multiplexing is efficacious 

systems to fulfill high-speed data transmissions needs. However, high peak-to-average 

power ratio (PAPR) is one of the significant limitations on the performance and power 

efficiency of OFDM systems [2]. High peak-to-average power ratio (PAPR) occurs in 

approximately all multicarrier systems, including FBMC/OQAM, and may cause bit- 

error-rate (BER) degradation if not appropriately handled. Conventional PAPR reduction 

methods for orthogonal frequency division multiplexing (OFDM). [3]. OFDM system is 

found to have a high PAPR value. This high PAPR leads to nonlinear distortions that 

result in low power efficiency. Hence there is a need to minimize PAPR. [4]. Orthogonal 

frequency division multiplexing is a multicarrier and high data rate system. Increasing 
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data rate through such modulation techniques increases amplitude variation with large 

dynamic range usually referred as peak-to-average power ratio (PAPR) in OFDM 

systems. As a consequence, power amplifier need to operate in linear region to avoid 

nonlinear distortion [5] Data transmission through a wireless network has faced various 

signal problems in the past decades. The orthogonal frequency division multiplexing 

(OFDM) technique is widely accepted in multiple data transfer patterns at various 

frequency bands. A recent wireless communication network uses OFDM in long-term 

evolution (LTE) and 5G, among others. [6], and as the portable terminal is compelled in 

battery control, the adequacy of the power enhancer is basic. Multi-carrier transmission 

may be considered one of the important developments in wireless communications. 

Spectrally efficient frequency division multiplexing (SEFDM) is a promising multi- 

carrier modulation which can significantly improve utilization of spectral[7]. Various 

strategies have been proposed for lessening in OFDM frameworks of PAPR for 

example cutting[8], fractional transmit successions (PTS) [8] [9], particular mapping 

(SLM) [8][10], tone reservation, and so on. The stage pivots are picked so that the PAPR 

is limited [11], [12].Selected Mapping (SLM) strategy is the most skilled diminishment 

technique to decrease Peak to Average Power Ratio (PAPR) of Orthogonal 

Frequency Division Multiplexing (OFDM) system[13] without flag twisting. Under 

various engendering, topology or movement conditions this paper plans to build up a 

methodical approach for PAPR decrease. Here we utilized Parallel PTS and SLM plan to 

productively diminish the PAPR in MIMO OFDM System. Next area gives an audit on 

different accessible strategies for diminishment of PAPR in MIMO OFDM System. 

2. PROPOSED METHODOLOGY 

 
P0The major challenging concern in MIMO-OFDM system is the high PAPR, to limit 

this problem different reduction algorithms were proposed. Selective mapping SLM and 

Partial transmit sequence (PTS) are the most efficient technique used to reduce the 

PAPR in multicarrier transmissions without causing distortion in the signal. We use 

SLM and PTS techniques parallel in MIMO-OFDM system to reduce the PAPR. For the 

diminishment of this PAPR a considerable measure of strategies has been introduced 

beneath. Here we have proposed two PAPR diminishment procedures in parallel way. 

They are 

 Partial Transmit Sequence (PTS) 

 Selected Mapping (SLM) 

 

2.1 Partial transmit sequence (PTS) Method 

In MIMO-OFDM signals, PTS procedure is for the most part used to lessen the PAPR 

decrease. This technique at first parts the recurrence vector into few squares. Before 
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X’l(op 

applying the stage changes in MIMO-OFDM signals the above recurrence division 

method is finished. 

 

 
Figure 1. Block diagram of PTS 

2.2 Selected Mapping (SLM) Method 

From the first information obstruct various option OFDM signals is made at first and 

after that transmit the OFDM flag having minimum PAPR is the major idea of this 

framework. This is a compelling and twisting less strategy used for the PAPR 

reducing in OFDM. The name of this method shows that one grouping must be picked 

out of different plans. According to the possibility of discrete time OFDM 

transmission we should impact an information square considering number of images 

from the star grouping plot. The figure 2 offers depiction about the transmitter side 

of the SLM framework. This chose OFDM motion at transmitter side must be seen at 

the collector. So the collector must have the data about the ideal stage vector that has 

been increased to create that choseOFDM. 

P1 

 

 
Figure 2: Block diagram of SLM 

 

3. Proposed Grey Wolf Optimizer (GWO) algorithm 

The GWO calculation, proposed is hopeful with the chasing conduct and social 

administration of dim posers. It resembles other meta-heuristics, and in GWO 

calculation the pursuit begins by a populace of discretionarily made wolves (competitor 

arrangements). Keeping in mind the end goal to imagine the social chain of command of 

wolves when planning GWO, in this calculation the populace is part into four 
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gatherings: alpha (𝛼), beta (𝛽), delta (𝛿), and omega (𝜔). Through the traverse of 

accentuations, the underlying three best arrangements are called 𝛼, 𝛽, and 𝛿, separately. 

Whatever is left of the hopeful arrangements are named as 𝜔. 

RESULTS 

This section contains result and discussion about PAPR Reduction using Parallel PTS 

and SLM scheme with MIMO OFDM. Both the techniques SLM and PTS have been 

clubbed to attain better performance. The proposed algorithm is executed using 

MATLAB software and the experimentation is carried out using a system of having 4 

GB RAM and 2.10 GHz Intel i-3 processor. This area demonstrates applicable 

implications of presented technique. Here, we have compared our presented system 

OGWO with GWO and AABC techniques.The resultant data obtained for PAPR vs. 

CCDF for both the proposed and existing methodologies. By calculating the PAPR vs. 

CCDF, proposed method OGWO obtains the maximum value when compared with other 

 

existing technologies. The bit error ratio of the proposed and existing technique is 

depicted in figure 3. 

Figure 3. BER for proposed and existing methodologies 
 

It can note from the above graph that the bit error ratio for the proposed technique is 

considerably lower than existing techniques. Bit error ratio represents the output 

corrective level, hence the through for proposed technique isbetter in terms of BER. 

 

Figure 4. SER for proposed and existing methodologies 
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It can be observed from figure 4, symbol error ratio for the proposed technique is 

decreasing considerably faster than existing techniques. Moreover proposed method 

showed better results than existing technique. The proposed PAPR vs. CCDF graph for 

the proposed and the existing techniques is given in figure 5. 

 

Figure 5. Comparison of PAPR vs. CCDF for proposed and existing 
methodologies 

 

It can be noted from above figure that PAPR reduction takes place in every technique 

but for the proposed technique PAPR takes place in short period of time. Moreover, 

the PAPR has been reduced whereas; it is more in the existing technique. The main 

motive of the work was to attain less PAPR as much as possible, which proves the 

efficiency of the technique. 

4. Conclusion 

In this paper, we have anticipated oddity based Oppositional Gray Wolf Optimizer 

(OGWO) calculation utilizing SLM and PTS in parallel frame to decrease PAPR in 

MIMO-OFDM framework. For remote correspondences, OFDM is an exceptionally 

alluring strategy because of its range productivity and channel vigor. The transmitted 

flag shows a high PAPR when the information groupings are corresponded is the one of 

the significant disadvantages in MIMO-OFDM frameworks. In the present work, two 

divergent PAPR diminishment strategies, i.e., SLM and PTS have been executed on the 

MIMO-OFDM conspire and the PAPR lessening parameter has been dissected. The 

result demonstrates that both the SLM plan and PTS plot are more compelling to 

diminish PAPR in MIMO-OFDM frameworks. With the reproduction ponders, it has 

been demonstrated that the proposed calculation lessens PAPR prevalent than the current 

frameworks. 
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