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Abstract

Over the last years, Orthogonal Frequency Division Mul-
tiplexing (OFDM) technique plays an vital role in wireless
digital communication system. OFDM is a multi-carrier
modulation technology which permits high capacity of data
transmission over a single path.A large PAPR distorts the
signal if the transmitter contains non-linear components,
which can increase the complexity and reduces the efficiency
of power amplifier. Numerous methods are surveyed to de-
crease the PAPR level and complexity. Partial Transmit
Sequence is also one of the distortions less method that
progresses PAPR performance.Conversely, the high com-
putational complexity is the major drawback of PTS due
to many IFFT operations. This paper presents innumer-
able algorithms to decrease the computational complexity.
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The partial transmit sequences (PTS) method, variable to
variable crossover in Cuckoo search algorithm (CSA) and
combination between the two methods are the most pop-
ular algorithms for optimization PAPR reduction. Key
Words:Orthogonal Frequency Division Multiplexing(OFDM);
Peak-to-average power ratio (PAPR); Partial transmits Se-
quence (PTS).

1 Introduction

In recent times, OFDM has been selected for the mobile cellular
radio preferred 3GPP LTE and future broadband wireless access
to requirements inclusive of HIPER MAN and IEEE 802.16x[1-
2]because of it has excessive spectral efficiency and low complexre-
ceiver. The precept of OFDM is to divide a high rateinformation
bitstream into numerous parallel low rate datasubstreams and use
these substreams to modulate more than a fewof orthogonal subcar-
riers through Fourier transform techniques.However, one downside
of OFDM is that the transmittedsign has a high PAPR whilst the
subcarriers add up coherently. An excessive PAPR not best de-
grades the performance of a linearelectricity amplifier but also to
restriction the software of OFDMtransmission systems. Therefore,
PAPR reduction in OFDMsystems is a lively vicinity of research
and has broadly attractedthe eye of researchers[3-4].Recently, vari-
ous answers were proposed to relieve the excessive PAPR problem,
such as selective mapping(SLM)[5-6], partial transmit sequence (PTS)
[7-9]. Using the PTS method needs an exhaustive seek of the fea-
sible segment factors to achievemost suitable PAPR performance.
Moreover, the computational load turns into impractical while the
quantity of subblocksor segment factors increased. Although a
whole lot study hasbeen dedicated to improving the PAPR over-
all performance in OFDMsystems, lots research has been done on
reducing thecomputational load of PTS method[14-16].In [14], GA-
PTS has better PAPR overall performance than theiterative flip-
ping and gradient descent based PTS(GD-PTS),and has lower com-
putational load than the PTS and GD-PTS.However, a way to im-
prove the PAPR performance of GA-PTSis still a lively study.In
this paper, a PTS based on Cuckoo Search (CS)Algorithm (CS-
PTS) has been proposed for efficientreduction of PAPR with fewer
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searches in order toovercome the disadvantage of the conventional
PTS.

2 SUGGESTED METHOD

Partial Transmit Sequence is a distortion less approach primarily
based on scrambling rotations to the organization of subcarriers.
PTS is based totally on the identical precept as Selected Map-
ping(SLM), but offers higher overall performance than SLM. The
basicidea of PTS technique is the enter records block is portioned
into disjoint sub-blocks. The sub-providers whichare transmitted
via the sub-blocks are elevated by means of weighing the value of
the phase rotation vector for those sub blocks. The segment ro-
tation vector is selected such that the PAPR value is minimized.
The block diagram of PTS technique is shown in Fig. 1 [10]. In
this, the serial data Xis divided into sub sequence by using serial
to parallel converter and transmitted in sub blocks and each sub
blocks include N/V non-zero value [10].

The Partial Transmit Sequence needed several inversefastFourier/wavelet
transform (IFFT/IDWT) which produce inlarge computationally
complexity. To decrease itscomplexity, different algorithms are sug-
gested which arebased on PTS [13].

Fig.1 Conventional OFDM Diagram employing PTS [10]

A. GA-PTS (Genetic Algorithm-partial transmit sequence)
GA-PTS[14], which uses genetic algorithm as the selection mecha-
nism of PTS scheme for finding the proper phase factor to minimize
the PAPR of transmitted signal, is asuboptimal PAPR reduction
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method with low computational load compared with the PTS tech-
nique. Next, we describe the selection mechanism of GA-PTS as
follows.

Fig. 2. Flow chart of PCGA-PTS.

B. CS Algorithm for PTS
The Cuckoo Search (CS) Algorithm, represents theaggressive re-
productive strategy of the cuckoo bird, wasrecently developed by
Y. Xin-She [11].CSA is the popular one among modern nature in-
spired meta-heuristic algorithms, where meta refer to change and
heuristic refer to discovery oriented by trial and error respectively.
Several techniques are employed to minimize the constraints of the
problem for finding a global optimum solution.Generally speaking
each cuckoo bird lays a single egg for each time that can be dis-
carded into a randomly selected nest, where a optimum nest with
good quality eggs that can be carried to next generations. The
number of hosts nests can be static and then host can find an alien
egg with a probability (Pa) [0, 1].Here presence can be treated as
either throwing away of egg or abandoning the nest by the host bird
[5].One has to observe that each egg in a nest indicates a solution
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and a cuckoo egg indicates a new solution where the objective is to
replace the weaker fitness solution with that of new solution.
The procedural flowchart for CSA is shown below that involves the
following steps:
Step (1) : Let us consider a random population of n host nests, Xi

Step (2) : Obtain a cuckoo randomly by the Levy flight behavior
process, i.
Step (3) : Now calculate its fitness function,Fi.
Step (4):Chose a nest in random nature among the host nests say
j and calculate its fitness,Fj.
Step (5) : If for instanceF i¡ Fj , then replace j by new solution else
let j be the solution.
Step (6) : Leave a fraction of probability Pa of the worst nest by
building new ones at new locations with the help of Levy flights.
Step (7) : Keep the current optimum nest, Go to Step (2) if T
(Current Iteration) < MI (Maximum Iteration).
Step (8) :Find the optimum solution.
Important Stages involved in CSA are:
i) Initialization: Introduce a random population of n host nest (Xi=
1, 2, 3...n).
ii) Levy Flight Behaviour: Obtain a cuckoo by Levy flight behaviour
equation which is defined as follows:

iii) Fitness Calculation:
The fitness is calculated with the help of fitness function to get
optimum solution. To analyze it chose a random test to be say j.
Now then compare fitness of the cuckoo egg (new solution) with the
fitness of the host eggs (solutions) that were present in the nest. If
we find the value of fitness function of cuckoo egg is less than or
equal to the fitness function value of previously chosen random nest
(j) then it can replaced by new solution.
Fitness Function = Current BestSolution Previous Best Solution
Since the Fitness function = Current best solution- Previous best
solution, the value of the fitness function approaches the value zero
senses that the deviation between the solutions decreases due to
increase in the number of iterations.
Our final conclusion is that if the cuckoo egg is identical to a normal
egg it will be tuff job for the host bird to distinguish between the
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eggs. Then the fitness is difference in solutions [10] and the new
solution is replaced by the randomly chosen nest.In other case when
the fitness of the cuckoo egg is greater than the randomly chosen
nest, the host bird identifies the alien egg, as a result of which it
may throw the egg or forsake the nest. The several phases involved
in the working of this algorithm are explained in the flow chart
iv) Termination:
In the present iteration solution is compared and final best solution
is passed to further process that can be achieved with fitness func-
tion. Also if number of iterations considered is less than the max-
imum then it maintains the best nest. After the final execution of
the initialization process, the levy flight and the fitness calculation
processes, all of the cuckoo birds get ready for their next actions.
Then CSA will terminate process after maximum iterations [MI],
have been reached.

Fig.3. Implementation of CS Algorithm in PTS scheme

3 Conclusion

This workout in paper will give some kind of idea for finding the
best solution using Cuckoo search algorithm to improve the PAPR
performance of GA-PTS. We have presented that our suggested
method has better PAPR performance than GA-PTS with adjacent
partition and with pseudo-random partition. So, this algorithm has
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been implemented to tackle the PAPR problem in OFDM systems.
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