MICROWAVE AND MILLIMETER-WAVE NEAR-FIELD IMAGING:
APPLICATIONS, METHODS AND CHALLENGES
Abstract: In the last decade, we have witnessed dramatic decrease in the price and size of highfrequency electronics along with the increased functionality of on-chip transceivers and radars.
This has spurred unprecedented growth in imaging, sensing and detection applications, which
define the current and future growth of wireless technology. We will introduce the methods of
microwave and millimeter-wave imaging, which allow to “see” inside optically opaque objects.
The electromagnetic models of wave propagation that link the object’s electrical properties to the
microwave measurements are briefly introduced with an emphasis on the approximations, which
enable real-time image reconstruction. We will discuss the possible detrimental effects of these
approximations on the reconstructed images and how these effects can be mitigated through the
careful design of the acquisition apparatus and through data processing. We will briefly dive into
the inner workings of two reconstruction methods, namely, microwave holography and the
scattered-power mapping, along with examples of quantitative image reconstruction of complex
dielectric objects.
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