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Abstract- Abstract—The representation of the radiation
pattern of an antenna from the near field values through the
far field parameters is a most common approach done for all
the geometrics. As the distance of the farfield is too long the
parameters of farfield such as gain, directivity, side lobe
level, beam width cannot be obtained directly from the
farfield values. The main objective of this paper is to reduce
the signal to noise ratio (SNR) in the far field pattern of
cylindrical antennas. In order to reduce the noise two methods
are proposed. They are the spatial filtering and modal
filtering. The basic principle behind these two methods is the
same. It is assumed that the Cylindrical near Field (CNF)
parameters are affected by Gaussian noise and are
transformed to Cylindrical Modal Coefficients (CNC) so that
it is convenient to reduce the value of noise. The far field
values are extracted from the near field values by use probe
selection and probe correction and then the 3d view of the far
field values are plotted on the basis of theta and rho which are
shown in the numerical analysis.
Index Terms— Signal to Noise Ratio (SNR), Cylindrical
near Field (CNF), Cylindrical Modal Coefficients (CNC),
probe selection, probe correction.
1. INTRODUCTION
The measurement of the near field values which is
the widely used techniques for the past decades. It is difficult
to predict how the error on near field values will affect the far
field values since the far field is obtained from the near field
values.
It is not able to explicit the far field error in account
with acceptable value so that there is a possibility of error or
noise in the far field. The expressions for predicting the errors
in the near field were not obtained for the cylindrical and
spherical cases.

The far field noise is a disputable process, for each
accomplishment of new measurement is varied. Hence it is
not easy to predict the far field values in terms of an
acceptable data. The spatial filtering and modal filtering
process specifies the solution for the calculation of the far
field values. The error or the noise is removed or the value of
error does exceed the specified probability. Thus the
boundary for the error value gives a good power of extracting
the effect of the errors in the far field pattern. In addition to
this the paper shows the numerical analysis for the elevation
in nonstationary nature and azimuthal process as colored.
Thus, the far field signal to noise is ratio appears to be a
simple value but it conceals a complicated marvel.
This paper is systematized as follows. In the section
II the method for the determination of far field values from
the near field values is derived. In Section III it is shown how
the autocorrelation far field noise for the Gaussian near field
value is derived. Section IV shows the simulated results of far
field value in 3D plot, elevation angle and azimuthal values
are given.
2. METHOD FOR THE DETERMINATION OF FAR
FIELD VALUES FROM THE NEAR FIELD VALUES
A right circular cylinder of radius ‗r‘ which is enclosing
the cylindrical antenna, as shown in figure 1is considered.
The near field values if an antenna are specified in terms of
cylindrical coordinate system (r,ϕ,z) and the far field values
of the cylindrical antenna is depicted in terms of spherical
coordinates (R,θ,Φ).
When the tangential components of the cylindrical
antenna are measured, the electric field radiated from the
antenna is given as the superposition of the cylindrical
waves.
(ϕ,z)=
(ϕ,z)=

(n)
(n)

dh
dh

(1)
(2)
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Figure 1 Geometry of Problem
where k is the value of the wave number and
is
the Henkel function of second order value of n.
These coordinates of the cylindrical type is then
transformed to the spherical type in the farfield region.
When the value of arbitrary probe is used the same case of
transformation is done. This forms the basic behind the
near field to the far field transformation.
By using 2 dimensional Fast Fourier Transform
(FFT) the tangential value of the electric field on the
cylinder for the modal coefficients
and (h) can be
obtained easily.
The antenna farfield pattern can be effectively
analyzed by using the electric field of the ɵ and φ values
obtained in the Fourier transform. Since the modal
coefficients are analysed by the discrete Fourier transform
as it makes the aliasing errors negligible.
The spectral content can be given by
;
= .
where p is the radius of the sphere which is covering the
antenna.
3. METHOD FOR THE DETERMINATION OF FAR
FIELD AUTOCORRELATION
At this gesture, consider a complex white
Gaussian noise with zero mean and σ 2 variance. The first
step for the cylindrical near field to far field transformation
is done by obtaining the CMC from the radiated electric
field of the AUT. When the modal coefficients are
calculated then it is used for computing the farfield of the
AUT. There are two types of measurement which depends
on the type of probe which is used to obtain the value of the
modal expansion of the farfield of AUT. The choice of the
probe depends on the orthogonality of the polarization.
Here, the far field noise due to the near field noise
is found. This is done by considering that the near field has
only noise and then the transformation is applied to that
noisy data. The near field of the cylindrical surface is given
by nnf(zi,ϕ,l) which is a Gaussian noise in nature. The grid is
given by the points of sample as zi and ϕi. The vertical
spacing and azimuthal spacing are taken to be a constant.
For the case of vertical spacing the number of
measurement is Nz and then the azimuthal spacing it is
given by Nϕ. The first and foremost step in this case of the
near field to farfield transformation is to apply Fourier
transform to the near field data. It has two variables in the
transformed domain. The DFT of the of the near field data
is given by
Nnf(k,n)=
Next is to apply the autocorrelation of the DFT noise

RN(p,q)=Nz Nϕ σ2
(4)
The autocorrelation function is given for the white
Gaussian noise since the psd (power spectral density) as per
the DFT of the autocorrelation is flat in nature. The
cylindrical modal coefficients (CMC) to the corresponding
cylindrical near field noise waves are related to the Fourier
transform. The far field components are obtained for the
values of ɵ and ϕ. It is given by the real and imaginary
values for the case of ɵ and ϕ. The mean and variance of the
noise term depends on the probe cylindrical correction
values that are the radiation pattern and hence the effect of
noise wholly depends on the probe correction and the type
of polarization.
When the radiation pattern with noise contamination is
given by
(5)
where
is the Gaussian noise with variance of σff2.
The farfield magnitude for the polarization is given by
=(X2+Y2)1/2
(6)
Where X and Y are the real and imaginary part of E+n with
mean of R(E) and I(E).
σre2=σim2=1/2σff2
(7)
The farfield noise of the perturbed nature is a
function of farfield variance and unperturbed farfield noise.
So the unperturbed value is obtained from the
contaminated near field noise. The near field noise can be
obtained iff only prior knowledge of the radiation pattern of
the AUT is available. The farfield signal to noise ratio is
defined as
[S/N]FF=(EFFMAX)2/ σff2
(8)
Where EFFMAX is the maximum value of the electric field in
the transformed farfield .
σff2
is the variance of the farfield .
4.PERFORMANCE
MEASURE
FOR
THE
TRANSFORMED FARFIELD
SNR:
The most popular metric used to give the quality
of a signal is the signal to noise ratio. The ratio of signal
power to the noise power is known as signal to noise ratio.
SNR can be expressed in decibels. It can be given by
(9)
PSNR:
Peak value of SNR is the most common case of denoting the
input signal. Peak signal to noise ratio is given by the ratio of
maximum value of the signal power to the maximum of the
noise corrupted signal. It is given in decibels by
(10)
where the value 255 is the peak in image signal.

MSE:
The measure of the average value of the square of the
estimator output to square of the estimated output. It is also
known as the rate of distortion. It can also given in terms of
decibel as
(11)
5.RESULTS AND DISCUSSION
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For the values of certain frequency, cylindrical
length, and then the radius the near field to the farfield
transformation is to be found. It is done in the matlab by using
the GUI. Figure 2 shows the loading of the input.

Figure 6 Theta Cut

Figure 2 loading of the input
Figure 3 shows the farfield transformation from
the near field values

Figure 7 Noisy Output

Figure 3 computation of the farfield pattern
Figure 4 shows the farfield in the 3 dimensional
plots. It has the 3 planes to represent the phi ,rho ,and the
radius values respectively.

Figure 8 Modal Filtering Output

Figure 4 Farfield in 3d
Figure 9 zooming and rotating

Figure 5 Phi Cut

Figure 10performance metrics for both filtering

CONCLUSION
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The expression for the far field from the auto correlation
which is obtained from the near field data is derived. The
farfield transformation from the near field random noise is
obtained. Further, it also shows the two types of filtering
methods states the filtering of the signal to noise ratio from
the near field values. Thus by filtering the field values from
the near field pattern the noise value was dramatically
reduced. The two methods to reduce the far field noise values
from the cylindrical measurements were given. In the modal
filtering the probe correction is done and the factor used for
oversampling increases the SNR value. It is independent of
the shape of the antenna and it can be used for other arbitrary
geometries. The spatial filtering uses the plane wave
spectrum (PWS) technique which is used to give the extreme
farfield values. It gives better value than the modal filtering
since the spatial filtering has some prior knowledge of the
antenna under test (AUT) but it depends on the position
where the antenna is placed and the size of the antenna. The
effectiveness of the two methods were given by the numerical
results and the reduction in the signal to noise ratio (SNR) is
also obtained.
REFERENCES
[1]P. Koivisto, ―Reduction of errors in antenna radiation
patterns using optimally truncated spherical wave
expansion,‖ Progress In Electromagn. Res., vol. PIER-47,
pp. 313–333, 2004.
[2]F. J. Cano-Fácila, S. Burgos, andM. Sierra-Castañer,
―Novel method to improve the signal-to-noise ratio in the
far-field results obtained from planar near-field
measurements,‖ IEEE Antennas Propag. Mag., vol. 52, no.
2, pp. 215–220, Apr. 2011
[3]S. Gregson, A. Newell, and G. Hindman, ―Reflection
suppression in cylindrical near-field antenna measurement
systems-cylindrical MARS,‖ in Proc. Antenna Meas. Tech.
Assoc., AMTA, Salt Lake City, UT, Nov. 2009, pp.
119–125.
[4] G. E. Hindman andA.Newell, ―Reflection suppression
in a large spherical near-field range,‖ in Proc. Antenna
Meas. Tech. Assoc., AMTA, Newport, RI, Oct. 2005.
[5] D. W. Hess, ―The IsoFilter™ technique: Extension to
transverse offsets,‖ in Proc. Antenna Meas. Tech. Assoc.,
AMTA, Austin, TX, Oct. 2006.
[6] S. Gregson, A. Newell, G. E. Hindman, and M. J.
Carey, ―Extension of the mathematical absorber reflection
suppression technique to the planar near-field geometry,‖
in Proc. Antenna Meas. Tech. Assoc., AMTA, Atlanta,
GA, Oct. 2010.
[7] S. Gregson, B. M. Williams, G. F. Masters, A. Newell,
and G. E. Hindman, ―Application of mathematical absorber
reflection suppression to direct far-field antenna range
measurements,‖ in Proc. Antenna Meas. Tech. Assoc.,
AMTA, Denver, CO, Oct. 2011.
[8] O. M. Bucci, G. D‘Elia, and M. D. Migliore, ―A general
and effective clutter filtering strategy in near-field antenna
measurements,‖ IEEE Proc. Microw., Antennas, Propag.,
vol. 151, no. 3, pp. 227–235, Jun.

2004.
[9] A. D. Yaghjian, ―An overview of near-field antenna
measurements,‖ IEEE Trans. Antennas Propag.,
vol.AP-34, no. 1, pp. 30–44, Jan. 1986.
[10] R. C. Johnson, H. A. Ecker, and J. S. Hollis,
―Determination of far-field antenna patterns from
near-field measurements,‖ Proc. IEEE, vol. 61, no. 12, pp.
1668–1694, Dec. 1973.
[11] P. Petre and T. K. Sarkar, ―Planar near-field to
far-field transformation using an equivalentmagnetic
current approach,‖ IEEE Trans. Antennas Propag., vol. 40,
no. 11, pp. 1348–1356, Nov. 1992.
[12] A. C. Newell, ―Error analysis techniques for planar
near-field measurements,‖ IEEE Trans. Antennas Propag.,
vol. 36, no. 6, pp. 754–768, Jun. 1988.
[13] L. A. Muth, ―Displacement errors in antenna
near-field measurements and their effect on the far-field,‖
IEEE Trans. Antennas Propag., vol. 36, no. 5, pp. 581–591,
May 1988.
[14] J. E. Hansen, ―Error analysis of spherical near-field
measurements,‖ in Spherical Near-Field Antenna
Measurements. London, U.K Peter Peregrinus, 1988, ch. 6,
pp. 216–254.
[15] A. C. Newell and C. F. Stubenrauch, ―Effect of
random errors in planar near-field measurement,‖ IEEE
Trans. Antennas Propag., vol. 36, no. 6, pp. 769–773, Jun.
1988.
[16] J. B. Hoffman and K. R. Grimm, ―Far-field uncertainty
due to random near-field measurement error,‖ IEEE Trans.
Antennas Propag., vol. 36, no. 6, pp. 774–780, Jun. 1988.
[17] J. Romeu, L. Jofre, and A. Cardama, ―Far-field errors
due to random noise in cylindrical near-field
measurements,‖ IEEE Trans. Antennas Propag., vol. 40,
no. 1, pp. 79–84, Jan. 1992.
[18] J. Romeu and L. Jofre, ―Effect of randomerrors in
cylindrical near-field measurements,‖ in Proc. IEEE/AP-S
Int. Symp., London, ON, Canada, Jun. 24–28, 1991, pp.
1450–1453.
[19] A. D. Yaghjian, ―Near-field antenna measurements
on a cylinder surface:
A source scattering matrix formulation,‖ Nat. Bur. Stand.
NBS Tech. Note 696, July 1977.
[20] S. Gregson, A. Newell, and G. Hindman, ―Reflection
suppression in cylindrical near-field antenna measurement
systems-cylindrical MARS,‖ in Proc. Antenna Meas. Tech.
Assoc., AMTA, Salt Lake City, UT, Nov. 2009, pp.
119–125.

2670
All Rights Reserved © 2015 IJARECE

ISSN: 2278 – 909X
International Journal of Advanced Research in Electronics and Communication Engineering (IJARECE)
Volume 4, Issue 11, November 2015
[21] G. E. Hindman andA.Newell, ―Reflection suppression
in a large spherical near-field range,‖ in Proc. Antenna
Meas. Tech. Assoc., AMTA, Newport, RI, Oct. 2005.
[22] W.M. Leach and D. T. Paris, ―Probe compensated
near-field measurements on a cylinder,‖ IEEE Trans.
Antennas Propag., vol. AP-21, no. 4, pp. 435–445, Jul.
1973.

Riyaz Fathima.H received the B.E
degree in Electronics and
Communication Engineering from
Anna University, Chennai, 2009. and
M.E degree from PET Engineering
College,Vallioor,2015.
She
is
currently working as an Assistant
Professor
in
Department
of
Electronics and Communication in
PET Engineering College, Vallioor.
Her areas of interests include image
processing, wireless communication

[23] P. Petre and T. K. Sarkar, "Planar near field to
far-field transformation using an equivalent magnetic
current approach," IEEE Trans. Antennas Propagut., vol.
40, pp. 1348-1356, NOV. 1992.
[24]R. F. Harrington, Field Computation by Moment
Methods. Melboume, FL: Krieger, 1987.
[25]G. H. Golub and C. F. Van Loan, Matrix
Computations. Baltimore, MD: Johns Hopkins University
Press, ,2nd ed.1989.

systems, Analog

[26]J. Rahman and T. K. Sarkar, ―Deconvolution and total
least squares in finding the impulse response of measured
data from electromagnetic system,‖ IEEE Trans. Antennas
Propagat., voI. 43, pp. 416-421, Apr. 1995.
[27]P. Petre and T. K. Sarkar, ―Planar near-field to far-field
transformation using an array of dipole probes,‖ IEEE
Trans. Antennas Propagat., vol. 42, pp. 534-537, Apr.
1994.
J Jeya Christy Bindhu Sheeba
received the B.E degree in Electronics
and Communication Engineering
from Anna University, Chennai, and
2014.She is currently doing his
Master
of
Engineering
in
Communication systems in PET
Engineering College, Vallioor. Her
areas of interests include Antennas
Theory,
Electromagnetics
and
Wireless Systems.

Rekha C received the B.E degree
in
Electronics
and
Communication
Engineering
from Anna University, Chennai,
2005 and M.E degree from Anna
University, Tirunelveli, 2011.
She is currently working as an
Assistant
Professor
in
Department of Electronics and
Communication
in
PET
Engineering College, Vallioor.
Her research areas include
Antennas Theory, Microwave Systems, Transmission lines
and Wave guides.

2671
All Rights Reserved © 2015 IJARECE

