Calibration on a Microwave Scanner for
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Research context and motivation

 Brain stroke is a medical emergency with high incidence, requiring prompt intevention.

* Microwave medical imaging (MWI) (working frequencies 0.5-10 GHz)
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MWI algorithms - non-linear and ill-posed inverse scattering problem
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« MWI inversion mechanism is based on a-priori numerical estimate of the EM reference
scenario. Thus, modeling errors due to inaccuracies in the physical system lead to
unwanted artifacts in the output image. In medicine, uncertainty also arise from intrinsic

variability in patient's anatomy.
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 Traditional calibration techniques tailor the collected S-parameters towards the EM
model, employing data measured in presence of a ‘known’ target (always feasible?).

« (oal implementation: real-time stroke monitoring. The calibration is embedded in the
imaging framework, limiting higher computational functions to offline steps.
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Calibration basic principles
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‘Space of possible solutions’

 This technique can compensate for several variables of different natures, from physical
inaccuracies in the probes to the external electronics phase shifts. Moreover, it can be
used in other MWI system and embedded in different imaging algorithm.
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* Test the MWI scanner with new antropomorphic phantom.

* Apply the calibration on the actual measurements. To achieve this step, the calibration
parametric model should be integrated accounting for additional variables which affect
the physical system.

* Optimizing the implementation of the calibration algorithm to achieve faster computational
times and embedded it in the real-time imaging process.
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