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Abstract: More than 40 years ago Larsen and Jacobi experimented with microwaves in the 

imaging of canine kidney. Their pioneering work triggered high hopes for a new diagnostic 

modality in medicine but also identified serious challenges. Research effort in this area continues 

unabated, focused especially on early-stage breast-cancer detection. The need for alternative 

cancer diagnostic tools is urgent and perceived worldwide as a high priority for research and 

development. Yet the very few clinical trials of experimental microwave imaging systems have 

not satisfied the requirements of today’s medical diagnostics. This talk briefly reviews past and 

recent developments in near-field microwave methods for tissue imaging. In the context of these 

developments, the major challenges are discussed – challenges which have so far prevented 

microwave imaging from becoming a clinically viable modality. Promising new directions of 

research are described that have the potential to bring about a breakthrough. These include 

advances in hardware design and characterization (sensor arrays, custom and laboratory 

measurement instrumentation), methodologies for tissue-parameter characterization, and the 

development of data-processing and reconstruction algorithms. Many of these new developments 

draw upon recent successes of microwave and millimetre-wave imaging systems used for 

concealed-weapon detection, through-the-wall imaging and underground surveillance. Thus it is 

shown how the ever expanding field of microwave imaging is converging to address some of 

society’s most urgent needs. 
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