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Abstract— Electromagnetic imaging at microwave frequencies is a complementary modality
to current clinical imaging techniques that have been gaining relevance in recent years due to its
advantages over the traditional and well-proven technologies, such as X-Ray imaging and mag-
netic resonance imaging. This technology works with low power of non-ionizing waves, whereby
it is entirely harmless, economically sustainable due to the progress in the mobile industry and
microwave devices and presents favourable penetration depths of human in comparison to optical
ones.

In this paper, we present the realization, testing and calibration of a novel portable low-complexity
microwave imaging device for brain stroke monitoring.

The system consists of a set of 24 printed wide-band monopoles antennas that act as transmitter
and receiver (RX/TX) thanks to a custom 24 x 2 switching matrix connected to a vector net-
work analyzer (VNA). The 3-D antenna layout follows the procedure as in [1,2]. Each antenna
is immersed individually in a block of coupling medium and is placed around a human-head
phantom [3]. The coupling blocks are filled with a mixture of urethane rubber and graphite
powder [4], while the phantom with a Triton X-100 and water mix that mimics the average brain
dielectric properties. The implemented reconstruction algorithm is the Truncated Singular Value
Decomposition (TSVD), applied the signals collected by the VNA. The preliminary testing of
the algorithm had been performed on simulations [1]. The nature of the algorithm also permits
smooth hardware acceleration [5].

In this work, differential measurements are performed on the phantom with and without a blood
target inside. The measured data pass to the reconstruction algorithm, calibrated using the
techniques of time gating and de-embedding.
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