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Abstract— Orthogonal frequency division multiplexing 

(OFDM) is widely used multiplexing technique, it is one of 

the parallel transmission schemes that reduce the effect of 

multipath fading, but it also have a major drawback which 

causes saturation in power. And this problem is known as 

high peak to average power ratio (PAPR), High peak to 

average power ratio can be reduce by many techniques. The 

promising technique which help in reducing PAPR is partial 

transmits sequence (PTS), because it does not deteriorate the 

orthogonality of subcarrier. But in this scheme the 

complexity for searching the phase factor is increased with 

increase in number of sub blocks. In this paper, genetic 

algorithm have been used which reduces complexity arises 

during calculating phase factor in the PTS technique. 
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I. INTRODUCTION 

Orthogonal frequency division multiplexing (OFDM) is 

multi-carrier modulation technique. OFDM is combination 

of two well known processes, Modulation and Multiplexing. 

Modulation is process in which mapping of information is 

done on change in carrier phase, amplitude, frequency or 

combination. And Multiplexing is method of sharing 

bandwidth with other independent data channels. In recent 

year, OFDM is mainly used in digital audio broadcasting 

(DAB), digital video broadcasting-terrestrial (DVB-T), 

IEEE 802.11a, IEEE 802.16a etc [3]. Advantage of OFDM 

signal are, it is robust against ISI and fading as well as 

provide high spectral efficiency. But OFDM signal still have 

some drawback, one major drawback is high peak to 

average power ratio (PAPR) of time domain signal. High 

PAPR degrades efficiency of linear power amplifier. 

Therefore, main requirement is to reduce PAPR in OFDM 

signal [1]. PAPR of original OFDM signal is approximately 

11.5 dB. 

 
Fig. 1: Block diagram of OFDM signal 

To reduce PAPR there are various technique such 

as clipping [7] , block coding [8], tone rejection (TR) , tone 

injection (TI) , selective mapping (SLM) [10] , partial 

transmit sequence(PTS) [11] etc. Among this technique, 

PTS is promising and widely used optimization technique, 

In this technique, an input data block of N symbol is 

partitioned into disjoint sub-blocks and then multiplied by 

appropriate phase factor to reduce PAPR [4]. Using PTS 

need an exhaustive search of the possible phase factor to 

obtain optimal PAPR performance. Moreover the 

computational load becomes impractical while the number 

of sub-block and phase factor increased. So to reduce 

computational complexity the optimization algorithm such 

as genetic algorithm (GA) is used. Genetic algorithms (GA) 

(a type of evolutionary computing), are search techniques 

based on probabilities that reflect natural genetics. These 

algorithms are widely used to search for a global optimum 

in combinatorial problems due to their simplicity. 

The paper is organized as follows. In Section II, we 

elaborate system model used for OFDM signal. In Section 

III, we have discussed proposed algorithm. Section IV 

describes analysis of simulation result. Finally, the paper is 

concluded in Section V. 

II. SYSTEM MODEL 

A. PAPR of OFDM signal 

Let 𝑋 = {𝑋0, 𝑋1, … … . , 𝑋𝑁−1}  be an input block of N 

symbols used to modulate the sinusoidal signals{𝜑𝑚(𝑡) =

𝑒𝑗2𝜋
𝑛

𝑇
𝑡 , 𝑛 = 0,1, … … , 𝑁 − 1} , where,

1

𝑇
 is bandwidth of 

each subcarrier. An OFDM signal is represented as. 

𝑥{𝑡} =
1

𝑁
∑ 𝑋𝑛𝜑𝑛(𝑡), 0 ≤ 𝑡 ≤ 𝑇

𝑁−1

𝑛=0

                           (1.1) 

  The PAPR is defined as the ratio of the maximum to   

average power of an OFDM signal. 

𝑃𝐴𝑃𝑅(𝑥(𝑡)) =

𝑚𝑎𝑥
0 ≤ 𝑡 ≤ 𝑇

|𝑥(𝑡)|2

𝐸{|𝑥(𝑡)|2}
                             (1.2) 

Where, E{. } denotes expectation. 

        Large peak cause saturation in power the 

performance of PAPR reduction technique are measured by 

calculating complementary cumulative distribution function 

(CCDF) of PAPR. 

𝐶𝐶𝐷𝐹 = 𝑃𝑟(𝑃𝐴𝑃𝑅 > 𝑃𝐴𝑃𝑅0)
= 1 − (1 − exp (−𝑃𝐴𝑃𝑅0))𝑁   (1.3) 

Amplifier leads to inter modulate the product among the 

subcarrier and disturbing out-of-band energy. Therefore, it is 

desirable to reduce the PAPR. Peak to average power ratio 

of OFDM signal is about 11.5 dB while CCDF is about 

0.01. 

B. Partial Transmit Sequence 

In PTS technique, an input data block is partitioned into M 

disjoint sub-block 𝑋𝑀 , Where, 𝑋𝑀 =
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[𝑋0
(𝑚)

, 𝑋1
(𝑚)

, … … , 𝑋𝑁−1
(𝑚)

]
𝑇

, 𝑚 = 1, … … , 𝑀. Therefore, we 

have 𝑋 = ∑ 𝑋𝑚
𝑀
𝑚=1  .  Now, inverse fast fourier transform 

(IFFT) is used to convert M sub-block into time domain 

signal. And these time domain signal is expressed as 

𝑥𝑚 = 𝐼𝐹𝐹𝑇{𝑋𝑚} =
1

√𝑁
∑ 𝑋𝑘

(𝑚)

𝑁−1

𝑘=0

𝑒𝑥𝑝 (𝑗
2𝜋𝑘𝑛

𝑁
) , 𝑚

= 1,2, … , 𝑀.                                  (2.1) 

Now output of IFFT which is in time domain format get 

multiplied by phase factor which can be written as 

𝑏𝑚 = exp(𝑗𝜑𝑚) . 𝜑𝑚 𝜖[0,2𝜋]                                     (2.2) 
Now resulting time domain signal after combinations are 

given by 

𝑋 = ∑ 𝑏𝑚. 𝑥𝑚                                                              (2.3)

𝑀

𝑚=1

 

Usually,𝜑𝑚 = 2𝜋𝜔
𝑊⁄ , 𝜔 = 0,1, … . . , 𝑊 − 1, Where, W is 

the number of allowed phase angle. When M and W 

increases, the computational load become high this reduces 

performance of the signal. 

 So, main objective is to find optimal phase factor which 

minimize the PAPR. The best phase factor is expressed as  

{𝑏1, 𝑏2, … . . , 𝑏𝑚}

= 𝑎𝑟𝑔𝑚𝑖𝑛{𝑏1,𝑏2,…,𝑏𝑚} {𝑚𝑎𝑥 | ∑ 𝑏𝑚 . 𝑥𝑚

𝑀

𝑚=1

|

2

}           (2.4) 

Block diagram of PTS technique is shown below in fig. 2. 

 
Fig. 2: Block diagram of PTS technique 

III. PROPOSED APPROACH 

There are various optimization algorithm are presents in 

wireless network. In this paper we use genetic algorithm for 

solving the optimization problem occurred in OFDM signal. 

GA is more popular because it’s random nature.  

A. Genetic Algorithm 

Genetic algorithms are a stochastic search method 

introduced in the 1970s in the United States by John 

Holland and in Germany by Ingo Rechenberg .Based on 

simplifications of natural evolutionary processes, genetic 

algorithms operate on a population of solutions rather than a 

single solution and employ heuristics such as selection, 

crossover, and mutation to evolve better solutions. 

1) Step 1:  

Considering the number of population size are N, initialize 

the algorithm parameter randomly. Here, initial population 

is considered as 30. [1] 

2) Step 2:  

Evaluate the values of the fitness function corresponding to 

each chromosome.                  

𝑓𝑖𝑡𝑛𝑒𝑠𝑠(𝑥) =
1

10𝑙𝑜𝑔10𝑃𝐴𝑃𝑅(𝑥)
                             (3.1) 

3) Step 3: 

Loop (until the maximum generation) 

4) Step 4:  

Select the best chromosome of the population in terms of 

their fitness and perform roulette wheel for selection. 

For i=1 to population size 

Generate random number𝑆𝑖. 

If (𝐺𝑖 > crossover probability) 

Select 𝑖𝑡ℎ chromosome for crossover. 

End if 

End for 

5) Step 5:  

Perform the crossover operation on selected chromosome of 

the population. 

For i=1 to maximum population size 

If (𝐺𝑖 > mutation probability) 

Select 𝑖𝑡ℎ chromosome for mutation. 

End if 

End for 

6) Step 6:  

Perform mutation operation on selected chromosome of the 

population. 

7) Step 7:  

Choose chromosome for next generation and find the 

optimal solution if criteria is achieved terminate the loop, 

otherwise move to the step 2 of the algorithm. 

8) Step 8:  

END 

IV. SIMULATION RESULT 

Simulation Parameters and constants: 

Parameter Values 

No. of population 100 

Carrier frequency 1000 Hz 

Modulation technique QPSK 

No. of generation 80 

Crossover Probability 0.8 

Mutation Probability 0.05 

Table 1: Simulation Parameter for Ga 

TABLE.1 shows the parameter specified for GA to 

reduce of OFDM signal. Size of population is about 100.  

Modulation is done to avoid the effect of noise using QPSK 

modulation technique.  Number of generation is 80. Here, 

genetic value of genetic operator is assumed such as 

Crossover probability (Pc) = 0.8, Mutation probability (Pm) 

= 0.05. Result is shown below 
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Fig. 3: PAPR vs CCDF of PTS using genetic algorithm 

Figure 3, shows the graph between PAPR and CCDF. Here, 

128 subcarriers are divided into four sub-blocks. When 

CCDF is about 0.001, PAPR is about 6.946 dB. 

V. CONCLUSION 

In this paper, our main objective is to reduce high peak to 

average power ratio of OFDM signal. Here, partial transmit 

sequence with genetic algorithm is used. Genetic algorithm 

is a novel searching technique. GA-PTS require less number 

of iteration to produce good result. When generation is 80 

and population is about 100, then PAPR is 6.946 dB and 

CCDF is 0.001. 
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