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Abstract

This article presents a study on the development and validation of an experimental MIMO radar
platform based on the use of a network analyzer associated with two movable antennas in a plane. It is a direct
continuation of the work presented in [1]. The newly developed structure is modular and reconfigurable as it
allows the use of different antennas and independent adjustment of the horizontal and vertical pitch between the
elements. The mobility of the antennas is ensured by position-controlled antenna mounts while each antenna is
connected to a port on the analyzer. This allows spatial sampling in the x0y plane and frequency sampling of the
S parameters. The servo-controlled movement of the antennas is carried out along the x and y axes, using motors
equipped with encoders and controlled via a PC. The area covered can reach a surface area of 120 cm x 110 cm.
Under the assumption of stationary measurement conditions, the acquisition of S parameters following
predefined antenna positions allows the reconstruction of the matrix of a MIMO radar equipped with an arbitrary
planar antenna array by applying the principle of superposition.

Initial measurements allow the platform to be tested by using a microwave imaging post-processing
technique. Figure 1.a) shows a schematic view of the measurement configuration. A 1D measurement is
performed by scanning the x-axis across 120 positions with one antenna while the second antenna is positioned
at the centre and illuminates a cylinder of diameter 5.5cm. The use of the S parameters measured in the Ku band
(12-18GHz) using a VNA enables the reconstruction of the image of a cylindrical target placed at different
positions using a technique based on Fourier transform as shown in Figure 1.b).

b)150

o
N ,‘ - Expected imag
s 7 1 Target o
B Resulting image 08
T | 100 il
At=--- 06
:;Lg 05
ad [
3 04
" - 50
Nt 03
o
0.2
0.1

Z (cm)

0
40 20 0 20 4040 -20 O 20 40 40 -20 0 20 40
X (cm) X (cm) X (cm)

Figure 1 : a) 2D MIMO Radar platform schematic b) Reconstructed image of a cylindrical target positioned at z=20
cm, z=40 cm and z=100 cm
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