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 Abstract :  

Doppler spectrum in an aeronautical 

channel is very important than we have to decrease 

the Doppler shift. Orthogonal frequency division 

multiplexing (OFDM)-based systems are sensitive to 

Doppler shifts/spread, since the time variation of the 

channel causes inter-carrier interference (ICI). ICI 

analysis is provided here for OFDM-based systems in 

the aeronautical channel. The effect of ICI on the 

received signal is presented and its power is derived. 

OFDM support large variety in which we have many 

scope. The Doppler estimation is done using many 

parameters and each can be made to its maximum 

efficiency. In this paper a hybrid technique is used as 

combining the minimum norm method with eigen 

values for Doppler estimation and for beamforming 

we are using singular decomposition method 

 

I. INTRODUCTION 

Orthogonal frequency division multiplexing 

(OFDM)-based schemes have been adopted for 

several current communication systems globally . In 

an OFDM-based system, a serial symbol stream is 

converted into a parallel stream and each symbol is 

modulated with different orthogonal subcarriers. 

Orthogonal subcarriers and cyclic prefix (CP) usage 

provide robustness to OFDM-based systems against 

the frequency selectivity of wireless channel. 

However, OFDM-based systems have relatively 

longer symbol durations compared with single-carrier 

systems. Longer symbol duration leads to weakness 

against the time variation of the channel, i.e., Doppler 

spread, which causes loss of orthogonality between 

the subcarriers. 

 

II. MINIMUM NORM WITH EIGEN VALUES 

Minimum norm method use single vector. It 

find the roots with minimum spikes and thus  

maximum efficiency can be achieved. In eigen value 

maximum roots has been calculated the values get 

add up each time and calculation is done. 
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Figure 1 

 

The figure 1 shows the simulation  result of 

different methods. After the analysis of graph we can 

easily find that minimum norm with eigen value has 

the maximum Doppler estimation capacity. 

 

III. SINGULAR VALUE DECOMPOSITION 

Suppose M is a m × n matrix whose entries 

come from the field K, which is either the field 

of real numbers or the field of complex numbers. 

Then there exists a factorization, called a singular 

value decomposition of M, of the form 

M=UEV* 

 U is a m × m, unitary matrix, 

 E  is a m × n diagonal matrix with non-

negative real numbers on the diagonal, and 

 V∗ is a n × n, unitary matrix over K. 

(If K = R, unitary matrices are orthogonal 

matrices.) V∗ is the conjugate transpose of 

the n × n unitary matrix, V. 

The diagonal entries, σi, of Σ are known as 

the singular values of M. A common convention is to 

list the singular values in descending order. In this 

case, the diagonal matrix,Σ, is uniquely determined 

by M (though not the matrices U and V). by this 

method beafroming can be done. 

https://en.wikipedia.org/wiki/Matrix_(mathematics)
https://en.wikipedia.org/wiki/Field_(mathematics)
https://en.wikipedia.org/wiki/Real_number
https://en.wikipedia.org/wiki/Complex_number
https://en.wikipedia.org/wiki/Unitary_matrix
https://en.wikipedia.org/wiki/Diagonal_matrix
https://en.wikipedia.org/wiki/Unitary_matrix
https://en.wikipedia.org/wiki/Orthogonal_matrix
https://en.wikipedia.org/wiki/Orthogonal_matrix
https://en.wikipedia.org/wiki/Orthogonal_matrix
https://en.wikipedia.org/wiki/Conjugate_transpose
https://en.wikipedia.org/wiki/Singular_value


SSRG International Journal of Electronics and Communication Engineering (SSRG-IJECE) – Volume 3 Issue 1–January 2016 

ISSN: 2348 – 8352            www.internationaljournalssrg.org                       Page 15 

0 5 10 15 20 25 30
10

-3

10
-2

10
-1

10
0

SNR [dB]

B
it
 E

rr
o
r 

R
a
te

OFDM Bit error Rate vs SNR

 

 

NO doppler

MRC-2 %

MRC-4 %

 

IV. CONCLUSION 

In this paper an OFDM-based system is 

analyzed particularly for aeronautical environment 

and it is shown that ICI can be mitigated by 

exploiting the dual-Doppler shift characteristics of 

the aeronautical channel. As the number of paths is 

predictable, parametric spectrum estimation 

algorithms are used to estimate the Doppler shifts. 

Simulations using the MUSIC, EV, and minimum 

norm algorithms show that the estimation can be 

done efficiently with an MSE performance less than 

1%. It is shown that increasing the autocorrelation 

matrix size, or number of OFDM symbols, for 

estimation, increases the MSE performance but can 

cause an increase in the number of computations, and 

the latency of the estimation, respectively. We show 

when modeling order is not correctly selected, the 

estimation performance degrades dramatically. For 

the compensation of ICI using the estimated Doppler 

shifts, we first find the DOAs of the paths. Based on 

DOA and estimation errors, we show that 

beamforming with a different number of antenna 

elements can create beams with resolutions that are 

capable of separating these Doppler affected paths. 

The separated signals are first compensated for single 

Doppler shift and then diversity combining 

techniques are used to improve the system BER 

performance. 
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