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Extended Abstract

A challenge when designing experimental microwave imaging (MWI) systems is determining what data to collect. The measurement data may be specified by transmitter and receiver locations, polarizations, and field types,
i.e., electric fields, magnetic fields, or both. The choice of data, in addition to choices of calibration technique,
numerical forward model, imaging algorithm, and prior information, contribute to the overall quality of generated
images. Significant previous work in the MWI community has been devoted to improving calibration techniques,
numerical models, algorithms, and the use of prior information. In addition, some work has focused on selecting
optimal transmitter and receiver locations for some common imaging configurations using electric field measurements only or magnetic field measurements only [1, 2, 3]. Of potential interest is a study that seeks to gain insight
into the choice of electric and/or magnetic field measurements in a custom imaging system.
Herein we present a study of 3D synthetic and experimental inversion results for microwave breast cancer imaging
using a variety of different measured field configurations. The imaging system consists of a flat-faceted air-filled
metallic chamber [4]. Transceiver configurations include normal electric field components and/or tangential magnetic field components, collected at the chamber boundary. Normal electric field data is collected using monopole
probes, and tangential magnetic field data is collected using coaxial half-loop probes. In the experimental system
up to 24 transceivers are considered, with data collected from 0.9-1.6 GHz. The object of interest is a breast phantom with realistic permittivity values for fat, fibroglandular, and tumour regions [5]. Both the real and imaginary
parts of the complex permittivity are reconstructed using fully parallelized 3D Finite Element Method Contrast
Source Inversion (FEM-CSI) [6] and Discontinuous Galerkin Method Contrast Source Inversion (DGM-CSI) [7].
Results demonstrate the benefits of including tangential magnetic fields in the measurement data.
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