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different carrier frequencies so info is transmitted on ev-
ery of the sub carriers, specified the sub channels area unit 
nearly distortion less. In typical OFDM system, IFFT/
IDCT (Inverse quick Fourier Transform) and FFT/DCT 
area unit accustomed multiplex the signals along and re-
write the signal at the receiver severally. during this sys-
tem, the Cyclic Prefix is added  before transmittal the sig-
nal to channel. 

 
Fig(1):OFDM Block Diagram Process

In this paper that is typical and non-convention modula-
tion schemes. BPSK, QPSK and QAM area unit the ele-
ments of typical modulation schemes whereas Differential 
BPSK and Differential QPSK area unit the non-conven-
tional modulation schemes. BPSK (also sometimes called 
PRK, phase reversal keying, or 2PSK) is the simplest 
form of phase shift keying (PSK). It uses two phases 
which are separated by 180° and so can also be termed 
2-PSK. It does not particularly matter exactly where the 
constellation points are positioned, and in this figure they 
are shown on the real axis, at 0° and 180°. This modula-
tion is the most robust of all the PSKs since it takes the 
highest level of noise or distortion to make the demodula-
tor reach an incorrect decision. It is, however, only able 
to modulate at 1 bit/symbol (as seen in the figure) and so 
is unsuitable for high data-rate applications. The QPSK 
could be a construction modulation technique; it uses a 
pair of bits per image to represent every part. Compared 
to BPSK Sometimes this is known as quadric phase PSK, 
4-PSK, or 4-QAM.

ABSTRACT:

In OFDM multiple carriers square measure used and it 
provides higher level of spectral potency as compared to 
Frequency Division Multiplexing (FDM). In OFDM as 
a result of loss of orthogonality between the subcarriers 
there’s repose carrier put down performance of ICI and 
inter symbel interference (ISI) and to beat this downside 
use of cyclic prefixing (CP) is needed, that uses 2 hun-
dredth of obtainable information measure. Comparison 
between typical the traditional the standard} FFT/DCT 
based mostly} OFDM systems with DWT based OFDM 
system are created in line with some conventional and 
non-conventional modulation ways over AWGN. The 
ripple families are used and compared with FFT/DCT 
based mostly primarily OFDM system and located that 
DWT based OFDM system is best than FFT/DCT based 
OFDM system with regards to the bit error rate (BER) 
performance.
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INTRODUCTION:

Orthogonal Frequency Division Multiplexing (OFDM) 
is a special form of multi carrier transmission which has 
found its application in a number of wireless and wire-
line systems. In an OFDM scheme, a large number of 
orthogonal, overlapping, narrow band sub-channels or 
subcarriers, transmitted in parallel, divide the available 
transmission bandwidth. The separation of the subcarriers 
is theoretically minimal such that there is a very compact 
spectral utilization. Multicarrier Modulation schemes di-
vide the computer file into bands upon that modulation is 
performed and multiplexed into the channel at totally
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(Although the root concepts of QPSK and 4-QAM are dif-
ferent, the resulting modulated radio waves are exactly 
the same.) QPSK uses four points on the constellation 
diagram, equi spaced around a circle. With four phases, 
QPSK can encode two bits per symbol, shown in the 
diagram with Gray coding to minimize the bit error rate 
(BER) — sometimes misperceived as twice the BER of 
BPSK.  QAM is that the technique of mixing 2 amplitude 
modulated signals into one channel. it\’s going to be Asso-
ciate in Nursing analogy QAM or a digital QAM. During 
this paper channel impulse response has been calculable 
and compared victimisation LS, MMSE and DFT/DCT /
DWT based mostly estimation techniques. The paper is 
organized as follows. In Section two, MIMO system and 
channel estimation is delineated . Section three discusses 
coaching DFT/DCT/DWT based mostly channel estima-
tion. Simulation and results for the performance of BPSK, 
QPSK, and QAM, LS, MMSE and DFT/DCT/DWT pri-
marily based techniques ar given in section four and Sec-
tion five concludes the paper

DFT/FFT Based Channel Estimation:

To generate OFDM successfully the relationship  between 
all the carriers must be carefully controlled to  maintain 
the orthogonality of the carriers. For this reason,  OFDM 
is generated by firstly choosing the spectrum  required, 
based on the input data, and modulation scheme  used. 
Each carrier to be produced is assigned some data to  
transmit. The required amplitude and phase of the carrier  
is then calculated based on the modulation scheme  (typi-
cally differential BPSK, QPSK, or QAM). The  multiple 
orthogonal subcarrier signals, which are  overlapped in 
spectrum, need to be produced at the  transmitter side. In 
practice, Discrete Fourier Transform  (DFT) and Inverse 
DFT (IDFT) processes are useful for  implementing these 
orthogonal signals. DFT and IDFT  can be implemented 
efficiently by using fast Fourier  transform (FFT) and in-
verse fast Fourier transform (IFFT), respectively. In the 
OFDM transmission system N point IFFT is taken for the 
t transmitted symbols so as to  generate, the samples for 
the sum of N orthogonal  subcarrier signals. The receiver 
will receive a sample  corrupted by additive noise. Tak-
ing the N-point FFT of  the received samples the noisy 
version of transmitted  symbols can be obtained in the 
receiver. The spectrum of  the OFDM signal can be con-
sidered as the sum of the  frequency shifted sinc functions 
in the frequency domain  because all subcarriers are of the 
finite duration.

The  OFDM scheme also inserts a guard interval in the 
time  domain, called cyclic prefix (CP), which mitigates 
the inter-symbol interference (ISI) between OFDM sym-
bols Fig. 1 shows the configuration for a basic OFDM  
transmitter and receiver. The signal generated is at  base-
band and so to generate an RF signal the signal must  be 
filtered and mixed to the desired transmission frequency 
[3]. The sequence of N complex numbers x0... xN−1  is 
transformed into the sequence of N complex  numbers 
X0... XN−1  by the DFT according to the Eq. (1.1) be-
low.

A simple description of these equations is that the  com-
plex numbers Xk represent the amplitude and phase of the 
different sinusoidal components of the input signal  xn . 
The DFT computes the Xk from the xn, while the  IDFT 
shows how to compute the xn as a sum of  sinusoidal com-
ponents found with frequency k/N cycles  per sample. A 
key enabling factor for these applications is the  fact that 
the DFT can be computed efficiently in practice  using a 
Fast Fourier Transform (FFT) algorithm. “DFT”  refers 
to a mathematical transformation or function,  regardless 
of how it is computed, whereas “FFT” refers to a specific 
family of algorithms for computing DFTs

DCT Based Channel Estimation:

Instead of using complex exponential functions,  cosinu-
soidal functions can be used as orthogonal basis to  imple-
ment multi-carrier scheme [6]. This can be  synthesized 
using discrete  cosine transform (DCT). For  fast imple-
mentation algorithms DCT can provide fewer  computa-
tional steps than FFT based OFDM. The effect of  carrier 
frequency offset (CFO) will introduce inter-carrier inter-
ference (ICI) in both the DFT-OFDM and DCT-OFDM. 
A single co sinusoidal functions set cos2πNrFΔt  will be 
used as the orthogonal basis to implement MCM in DCT-
OFDM. The minimum FΔ required to satisfy Eq.  (3) is 
1/2T Hz.
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A zero-padding guard- interval scheme should be  used 
in a DCT - OFDM system. The  zero - padding scheme  
will eliminate ISI, and also improve transmission  effi-
ciency. DFT - OFDM shows that  the zero- padded (ZP)  
DFT - OFDM can achieve a better BER performance than  
cyclic prefix (CP) DFT - OFDM. Same is the case with  
respect to the DCT - OFDM.

DWT Based Channel Estimation:

Wavelets are an extension Fourier analysis. The mathe-
matics of Fourier analysis dates back to the nineteen cen-
tury but it wasn’t until the mid twentieth century, with 
the advent of fast algorithms and computers that Fourier 
analysis began to make an impact on the world. Widely 
used in signal analysis, hardly a scientific field hasn’t 
been impacted by this technique. Wavelet analysis uses a 
similar approach but instead of sinusoids, waves of lim-
ited duration, termed basis function or mother wavelets, 
are used 

Fig(2):Wavelet family examples, from left to right: 
Haar, Mexican Hat, Daubechies and Morlet

A riffle may be a little piece of a wave. wherever a curved  
wave as is employed by Fourier transforms carries on 
continuance itself for eternity, a riffle exists solely inside 
a finite domain, and is zero-valued elsewhere. 

Fig(3) Block Diagram: DWT Based OFDM

A riffle rework involves convolving the signal against 
explicit instances of the riffle at varied time scales and 
positions. Hence, riffle rework as a joint time-frequency 
domain. the everyday application fields of wavelets area 
unit like physical science, acoustics, engineering science, 
sub-band secret writing, signal and image process. There 
area unit some sample applications characteristic pure 
frequencies, De-noising signals, detective work disconti-
nuities and breakdown points, detective work self similar-
ity and pressing samples.

DFT/FFT vs. DWT Based OFDM :

Fourier based Conventional OFDM system has been a 
popular choice for wireless transmission over a long time 
for its transmission performances. In Fourier analysis we 
break up a signal into a set of an infinite sum of Sines 
and Cosines to exploit the Orthogonality relationship be-
tween them. On the other hand, using wavelet transform 
the signal is first decomposed by a low-pass (LP) and a 
high-pass (HP) filter. Half of the frequency components 
have been filtered out at filter outputs and hence can be 
down-sampled. We get approximation (1) and detail coef-
ficients (2) from and filters respectively. Where and are 
the wavelet’s half-band low pass filter and high pass filter 
impulse responses. In wavelet decomposition the details 
as well as the approximations can be split into a second 
level details and approximations. These two sets of coef-
ficients are obtained by performing convolution between 
the input signals and wavelet filter coefficients.

Fig(4): Decomposition Process

Decomposition process is repeated by a series of high 
and low pass filters until we are left with a coefficient 
sequence of wavelets that are orthogonal in nature, the 
original signal is then reconstructed by performing the re-
verse operation of this decomposition.
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One thing about wavelet packet analysis that attracts 
communication system is “accurate reconstruction” using 
wavelet coefficients.

Haar wavelet Process:

The first DWT was invented by Hungarian mathemati-
cian Alfréd Haar. For an input represented by a list of  2n 
numbers, the Haar wavelet transform may be considered 
to pair up input values, storing the difference and passing 
the sum. This process is repeated recursively, pairing up 
the sums to provide the next scale, which leads to  2n-1 
differences and a final sum. The Haar wavelet is also the 
simplest possible wavelet. The technical advantage of the 
Haar wavelet is of signals with sudden transitions, such as 
monitoring of tool failure in machines.

Fig(5): Sub band Representation in Haar wavelet 
Transform

The Haar wavelet’s mother wavelet function ψ(t)
can be described as

Least Square Estimation:

Least Squares is a standard approach to the approximate 
solution of over determined systems, i.e.,

sets of equations in which there are more equations 
than unknowns. “Least squares” means that the overall 
solution minimizes the sum of the squares of the errors 
made in the results of every single equation. The most 
important application is in data fitting. The best fit in the 
least-squares sense minimizes the sum of squared residu-
als, a residual being the difference between an observed 
value and the fitted value provided by a model. When the 
problem has substantial uncertainties in the independent 
variable(the ‘x’ variable), then simple regression and least 
squares methods have problems; in such cases, the meth-
odology required for fitting errors-in-variables models 
may be considered instead of that for least squares.Least 
squares problems fall into two categories: linear or ordi-
nary least squares and non-linear least squares, depending 
on whether or not the residuals are linear in all unknowns. 
A regression model is a linear one when the model com-
prises a linear combination of the parameters, i.e.,

For a derivation of this estimate see Linear least squares 
(mathematics).

MMSE Estimation:

Minimum Mean Square Error (MMSE) estimator is an 
estimation method which minimizes the mean square er-
ror (MSE) of the fitted values of a dependent variable, 
which is a common measure of estimator quality. Let x  
be a n × 1 a hidden random vector variable, and let y be 
a m × 1 known random vector variable (the measurement 
or observation), both of them not necessarily of the same 
dimension. An estimator x ̂(y) of  x  is any function of the 
measurement . The estimation error vector is given by e= 
x ̂- x and its mean squared error (MSE) is given by the 
trace of error covariance matrix
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for its transmission performances. In Fourier analysis we 
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have been filtered out at filter outputs and hence can be 
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verse operation of this decomposition.

                                                                                                                         ISSN No: 2348-4845
International Journal & Magazine of Engineering, 

Technology, Management and Research
A Peer Reviewed Open Access International Journal   

One thing about wavelet packet analysis that attracts 
communication system is “accurate reconstruction” using 
wavelet coefficients.

Haar wavelet Process:

The first DWT was invented by Hungarian mathemati-
cian Alfréd Haar. For an input represented by a list of  2n 
numbers, the Haar wavelet transform may be considered 
to pair up input values, storing the difference and passing 
the sum. This process is repeated recursively, pairing up 
the sums to provide the next scale, which leads to  2n-1 
differences and a final sum. The Haar wavelet is also the 
simplest possible wavelet. The technical advantage of the 
Haar wavelet is of signals with sudden transitions, such as 
monitoring of tool failure in machines.

Fig(5): Sub band Representation in Haar wavelet 
Transform

The Haar wavelet’s mother wavelet function ψ(t)
can be described as

Least Square Estimation:

Least Squares is a standard approach to the approximate 
solution of over determined systems, i.e.,

sets of equations in which there are more equations 
than unknowns. “Least squares” means that the overall 
solution minimizes the sum of the squares of the errors 
made in the results of every single equation. The most 
important application is in data fitting. The best fit in the 
least-squares sense minimizes the sum of squared residu-
als, a residual being the difference between an observed 
value and the fitted value provided by a model. When the 
problem has substantial uncertainties in the independent 
variable(the ‘x’ variable), then simple regression and least 
squares methods have problems; in such cases, the meth-
odology required for fitting errors-in-variables models 
may be considered instead of that for least squares.Least 
squares problems fall into two categories: linear or ordi-
nary least squares and non-linear least squares, depending 
on whether or not the residuals are linear in all unknowns. 
A regression model is a linear one when the model com-
prises a linear combination of the parameters, i.e.,

For a derivation of this estimate see Linear least squares 
(mathematics).

MMSE Estimation:

Minimum Mean Square Error (MMSE) estimator is an 
estimation method which minimizes the mean square er-
ror (MSE) of the fitted values of a dependent variable, 
which is a common measure of estimator quality. Let x  
be a n × 1 a hidden random vector variable, and let y be 
a m × 1 known random vector variable (the measurement 
or observation), both of them not necessarily of the same 
dimension. An estimator x ̂(y) of  x  is any function of the 
measurement . The estimation error vector is given by e= 
x ̂- x and its mean squared error (MSE) is given by the 
trace of error covariance matrix

                 Volume No: 2 (2015), Issue No: 11 (November)                                                                                           November 2015
                                                                             www.ijmetmr.com                                                                                                                                        Page 650

                 Volume No: 2 (2015), Issue No: 11 (November)                                                                                           November 2015
                                                                             www.ijmetmr.com                                                                                                                                        Page 651



                                                                                                                         ISSN No: 2348-4845
International Journal & Magazine of Engineering, 

Technology, Management and Research
A Peer Reviewed Open Access International Journal   

RESULT Analysis:
BER PERFORMANCE EVALUATION:

By victimization MATLAB performance characteristic 
of DFT {based|based mostly|primarily based mostly} 
OFDM and riffle based OFDM area unit obtained for 
various modulations that area unit used for the LTE, as 
shown in figures. Modulations that might be used for LTE 
area unit QPSK, sixteen QAM and sixty four QAM (Up-
link and downlink). 

BER v/s  SNR:

Signal to noise ratios and Eb/No figures are parameters 
that are more associated with radio links and radio com-
munications systems. In terms of this, the bit error rate, 
BER, can also be defined in terms of the probability of 
error or POE. The determine this, three other variables 
are used. They are the error function, erf, the energy in 
one bit, Eb, and the noise power spectral density (which 
is the noise power in a 1 Hz bandwidth), No.It should 
be noted that each different type of modulation has its 
own value for the error function. This is because each 
type of modulation performs differently in the presence 
of noise. In particular, higher order modulation schemes 
(e.g. 64QAM, etc) that are able to carry higher data rates 
are not as robust in the presence of noise. Lower order 
modulation formats (e.g. BPSK, QPSK, etc.) offer lower 
data rates but are more robust.The energy per bit, Eb, can 
be determined by dividing the carrier power by the bit rate 
and is a measure of energy with the dimensions of Joules. 
No is a power per Hertz and therefore this has the dimen-
sions of power (joules per second) divided by seconds). 
Looking at the dimensions of the ratio Eb/No all the di-
mensions cancel out to give a dimensionless ratio.

It is important to note that POE is proportional to Eb/No 
and is a form of signal to noise ratio.For the aim of simu-
lation, signal to noise quantitative relation (SNR) of vari-
ous values area unit introduced through AWGN channel. 
information of 9600 bits is shipped within the variety of 
one hundred symbols, thus one image is of ninety six bits. 
Averaging for a selected price of SNR for all the symbols 
is finished and BER is obtained and same method is con-
tinual for all the values of SNR and final BERs area unit 
obtained. foremost the performance of DFT {based|based 
mostly|primarily based mostly} OFDM and riffle based 
OFDM area unit obtained for various modulation tech-
niques. totally different riffle varieties biorthogonal, 
daubechies2 and haar is employed in riffle based mostly 
OFDM for 64-QAM, 256QAM.

Fig(6): Comparison Analysis of DFT Vs DCT Vs. DWT 
Process Using 64QAM

Fig(7): Comparison Analysis of DFT Vs DCT Vs. DWT 
Process Using 128QAM

 
Fig(8): Comparison Analysis of DFT Vs DCT Vs. DWT 

Process Using 256QAM
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CONCLUSION:

In this paper we have a tendency to analyzed the per-
formance of rippling based mostly OFDM system and 
compared it with the performance of DFT based mostly 
OFDM system. From the performance curve we have got 
determined that the BER curves obtained from rippling 
{based|based mostly|primarily based mostly} OFDM are 
higher than that of DFT based OFDM. we have a tendency 
to used 3 modulation techniques for implementation that 
are QPSK, sixteen QAM and sixty four QAM, that are 
employed in LTE. In rippling based mostly OFDM dif-
fering types of filters may be used with the assistance of 
various wavelets out there. We have got used daubechies2 
and haar and biorthogonal wavelets, each offer their best 
performances at totally different intervals of SNR.

REFERENCES:

[1] G.L. Tuber, J.R. Barry, S.W. McLaughlin, Ye Li, M.A. 
Ingram and T.G. Pratt, “Broadband MIMO-OFDM wire-
less communications,” Proceedings of the IEEE, vol. 92, 
No. 2, pp. 271-294, February. 2004.
[2] Jan-Jaap van de Beek, O.Edfors, and M.Sandell, “On 
channel estimation in OFDM systems,” Presented at in 
proceedings of Vehicular Technology, Chicago, pp. 815-
819, 1995.
[3] B.Song, L.Gui, and W.Zhang, “Comb type pilot aided 
channel estimation in OFDM systems with transmit diver-
sity,” IEEE Trans. Broadcast., vol. 52, pp. 50-57, March. 
2006.
[4] Noh. M., Lee. Y. , and Park. H. “A low complexity 
LMMSE channel estimation for OFDM,” IEE Proc. Com-
mum., vol. 153, No. 5, pp. 645- 650, 2006.
[5] Oppenheim, Schafer with Buck, Discrete-Time Signal 
Processing, PEARSON Education, 2nd edition, 2005.
[6] Upena Dalal, “Wireless Communication”, Oxford 
University press, july 2009, pp.365 – 408.
[7] Manish J. Manglani and Amy E. Bell, “Wavelet Mod-
ulation Performance in Gaussian and Rayleigh Fading 
Channels”, Electrical and Computer Engineering Depart-
ment, Virginia, 2001.
[8] B.G.Negash and H.Nikookar, “Wavelet Based OFDM 
for Wireless Channels”, International Research Centre for 
Telecommunication Transmission and Radar, Faculty of 
Information Technology and Systems, Delft University of 
Technology, 2001.

[9] S. Adhikari, S. L. Jansen, M. Kuschnerov, B. Inan, 
and W. Rosenkranz, “Analysis of spectrally shaped DFT-
OFDM for fiber nonlinearity mitigation,” Opt. Express, 
to be published.
[10] S. Nakajima, “Effects of spectral shaping on OFDM 
transmission performance in nonlinear channels,” in Proc. 
16th ISTMWC 2007, Budapest,Hungary, Jul., pp. 1–5.
[11] O. Gaete, L. Coelho, B. Spinnler, and N. Hanik, 
“Pulse shaping using the discrete Fourier transform for 
direct detection optical systems,” in Proc. ICTON, Stock-
holm, Sweden, Jun. 2011, pp. 1–4, paper We.A1.2.
[12] C. Xia and D. van den Borne, “Impact of the channel 
count on the nonlinear tolerance in coherently-detected 
POLMUX-QPSK modulation,” in Proc. OFC 2011, Los 
Angeles, CA, Mar. 2011, pp. 1–3, paper OWO1.1.

Author’s Details:

Avuthu Siva Vardhana Reddy,
M.Tech Communication Systems in the college of Sir.C.R. 
Reddy College of Engineering, Eluru, Affiliated to Andhra 
University. B.Tech, ECE-2008- 2012 in Tenali Engineer-
ing College, Anumarlapudi Affiliated to JNTU Kakinada. 
His areas of interests include Digital Signal Processing, 

Communication Systems.

Dr.Tumati Venkateswara Rao,
Awarded PhD in Electronics, Dept. of Electronics & In-
strumentation Technology, ANU, GUNTUR, AP, INDIA 
for thesis titled ‘Study of Optical Fiber-An Engineering 
Application for Estimation of Sludge in Electrical Trans-
former, M.Tech Microwave Engg. M.Phil. Electronics, 
M.S Software Systems,Present position: Working as HOD 
& Associate Professor, Dept. of E C E, SIR C R Reddy 
of Engineering, ELURU, West Godavari Dt., Andhra 

Pradesh, INDIA. 

                 Volume No: 2 (2015), Issue No: 11 (November)                                                                                           November 2015
                                                                             www.ijmetmr.com                                                                                                                                        Page 652

                 Volume No: 2 (2015), Issue No: 11 (November)                                                                                           November 2015
                                                                             www.ijmetmr.com                                                                                                                                        Page 653



                                                                                                                         ISSN No: 2348-4845
International Journal & Magazine of Engineering, 

Technology, Management and Research
A Peer Reviewed Open Access International Journal   

RESULT Analysis:
BER PERFORMANCE EVALUATION:

By victimization MATLAB performance characteristic 
of DFT {based|based mostly|primarily based mostly} 
OFDM and riffle based OFDM area unit obtained for 
various modulations that area unit used for the LTE, as 
shown in figures. Modulations that might be used for LTE 
area unit QPSK, sixteen QAM and sixty four QAM (Up-
link and downlink). 

BER v/s  SNR:

Signal to noise ratios and Eb/No figures are parameters 
that are more associated with radio links and radio com-
munications systems. In terms of this, the bit error rate, 
BER, can also be defined in terms of the probability of 
error or POE. The determine this, three other variables 
are used. They are the error function, erf, the energy in 
one bit, Eb, and the noise power spectral density (which 
is the noise power in a 1 Hz bandwidth), No.It should 
be noted that each different type of modulation has its 
own value for the error function. This is because each 
type of modulation performs differently in the presence 
of noise. In particular, higher order modulation schemes 
(e.g. 64QAM, etc) that are able to carry higher data rates 
are not as robust in the presence of noise. Lower order 
modulation formats (e.g. BPSK, QPSK, etc.) offer lower 
data rates but are more robust.The energy per bit, Eb, can 
be determined by dividing the carrier power by the bit rate 
and is a measure of energy with the dimensions of Joules. 
No is a power per Hertz and therefore this has the dimen-
sions of power (joules per second) divided by seconds). 
Looking at the dimensions of the ratio Eb/No all the di-
mensions cancel out to give a dimensionless ratio.

It is important to note that POE is proportional to Eb/No 
and is a form of signal to noise ratio.For the aim of simu-
lation, signal to noise quantitative relation (SNR) of vari-
ous values area unit introduced through AWGN channel. 
information of 9600 bits is shipped within the variety of 
one hundred symbols, thus one image is of ninety six bits. 
Averaging for a selected price of SNR for all the symbols 
is finished and BER is obtained and same method is con-
tinual for all the values of SNR and final BERs area unit 
obtained. foremost the performance of DFT {based|based 
mostly|primarily based mostly} OFDM and riffle based 
OFDM area unit obtained for various modulation tech-
niques. totally different riffle varieties biorthogonal, 
daubechies2 and haar is employed in riffle based mostly 
OFDM for 64-QAM, 256QAM.

Fig(6): Comparison Analysis of DFT Vs DCT Vs. DWT 
Process Using 64QAM

Fig(7): Comparison Analysis of DFT Vs DCT Vs. DWT 
Process Using 128QAM

 
Fig(8): Comparison Analysis of DFT Vs DCT Vs. DWT 

Process Using 256QAM
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CONCLUSION:

In this paper we have a tendency to analyzed the per-
formance of rippling based mostly OFDM system and 
compared it with the performance of DFT based mostly 
OFDM system. From the performance curve we have got 
determined that the BER curves obtained from rippling 
{based|based mostly|primarily based mostly} OFDM are 
higher than that of DFT based OFDM. we have a tendency 
to used 3 modulation techniques for implementation that 
are QPSK, sixteen QAM and sixty four QAM, that are 
employed in LTE. In rippling based mostly OFDM dif-
fering types of filters may be used with the assistance of 
various wavelets out there. We have got used daubechies2 
and haar and biorthogonal wavelets, each offer their best 
performances at totally different intervals of SNR.
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