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Abstract—This paper introduces a source reconstruction
method using Fourier transform and eigenmode currents.
Firstly, an equivalent current distribution over an estimation
area is reconstructed via Fourier transform. The equivalent
current distribution is expanded using the eigenmode currents
of a small dipole array and a dipole element whose contribution
to the equivalent current distribution is small is thinned.
Finally, the equivalent current distribution is expanded using
the eigenmode currents of the remaining dipole elements and
is updated. Performance of the source reconstruction method
is demonstrated via numerical simulation.
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I. INTRODUCTION

Source reconstruction methods are valuable tools for de-
tecting unintended radiation sources or faulty antenna ele-
ments within electronic devices. One of the most difficult
problems in using these methods is the problem of ill-
posedness [1]. Various approaches such as linear algebraic
approaches have been developed to overcome the problem
of ill-posedness [2]- [4].

Recently, our group has demonstrated that eigenmode
currents are useful for alleviating the ill-posedness and
equivalent sources can be reconstructed successfully [5]- [7].
These eigenmode currents are computed from the impedance
matrix of the real sources. Dominant eigenmode currents are
only used to reconstruct the equivalent sources and remaining
eigenmode currents with small effects on the equivalent
sources are ignored in advance of the source reconstruc-
tion. As a result, the ill-posed original source reconstrucion
problem becomes a well-posed problem because the number
of eigenmode currents is reduced. One of the disadvantages
of the source reconstruction methods using the eigenmode
currents is that the geometry of the real sources must be
known in advance of the source reconstruction. Therefore,
it is difficult to apply the source reconstruction methods
using the eigenmode currents to the source reconstruction
of complex sources whose precise geometry is difficult to
find.

This paper introduces a new two-step approach for source
reconstruction that utilizes Fourier transform and eigenmode
currents [8]. Firstly, an initial equivalent current over an
estimated plane is reconstructed using Fourier transform.
Then, the initial equivalent current distribution is updated

using the eigenmode currents of equivalent sources. Unlike
the other methods, the precise geometry of the real sources is
unnecessary in this approach during the source reconstruction
process.

II. SOURCE RECONSTRUCTION METHOD

Here, a source reconstruction method proposed in [8]
is briefly reviewed. First, near-field distribution over an
measurement surface is obtained and an initial equivalent
current distribution over the estimation plane is obtained
using following Fourier transform.

J(r′) = F−1[G̃(k)−1 · Ẽ(k)]. (1)

The current J(r′) obtained here is the initial equivalent
current distribution on the estimation plane. k denotes the
wavenumber vector in the spectral domain and ˜ indicates a
physical quantity that is transformed from the spatial domain
to the spectral domain using Fourier transform. G̃(k) is
Fourier transform of a dyadic Green’s function in free space.

Once the initial equivalent current distribution is obtained,
the equivalent current distribution is updated using the eigen-
mode currents of a small dipole array. The initial equivalent
current distribution is decomposed using the eigenmode
currents and a small dipole element whose contribution of the
measured near-field distribution is large is only kept. Finally,
eigenmode currents of the remaining small dipole elements
are obtained and the updated equivalent current distribution
is obtained as a superposition of the eigenmode currents.

III. NUMERICAL SIMULATION

A dipole array antenna shown in Fig. 1 is an antenna
under test (AUT). Here, the number of dipole antennas is
3 and their length is 2l = 0.5λ. Center position of the
dipole antennas is (x, y) = (−0.2λ, 0.5λ), (0.3λ, 0.1λ), and
(0.6λ, 0.05λ), respectively. All of the dipole antennas are
excited uniformly. Near-field of the dipole array antenna is
obtained using method of moments (MoM).

Equivalent current distribution of the dipole array antenna
is estimated using the source reconstruction method using
Fourier transform and the eigenmode currents. The estimated
equivalent current distribution is shown in Fig. 2. As shown
in Fig. 2, it is found that the equivalent current distribution
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Fig. 1. Dipole array antenna.
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Fig. 2. Equivalent current distribution of the dipole array antenna.

is found around the position where the real dipole sources
are. Although the position of the real dipole sources is
unknown during the source reconstruction, it is found that
the source reconstruction method works and the equivalent
current distribution corresponding to the real sources is
available.

IV. CONCLUSIONS

In this paper, a source reconstruction method using Fourier
transform and eigenmode currents was introduced. Perfor-
mance of the source reconstruction method has been demon-
strated based on numerical simulation.
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