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EMERALD is the coherent action of leading European engineering groups involved in electromagnetic (EM) 

technology for medical imaging to form a cohort of highly-skilled researchers capable of accelerating the 

translation of this technology “from research bench to patient bedside”. EM imaging technology involves the 

illumination of the portion of the body under investigation with low-power non-ionizing EM waves in the 

microwave spectrum and the use of the resultant backscattered signals to generate images of the internal 

structure of the body. 

Two PhD positions are offered within this project at the Politecnico di Torino. 

The main research topic of the first PhD position will be the design, realization and testing of a non-invasive, 

safe, portable and cost-efficient electromagnetic device able to image the features of the affected brain 

tissues. The main objectives of the planned research activities will be: 

 antenna array design, realization and characterization; 

 testing and assessment of imaging algorithms for medical diagnosis devices; 

 integration in the realized EM device of an ad-hoc radiofrequency front-end system, customized for the 

proposed imaging technique; 

 extensively testing of the realized EM device with the anthropomorphic phantoms in various 

experiments mimicking different conditions. 

The PhD candidate to the second PhD position will identify a comprehensive set of computational kernels 

that are recurrent in electromagnetic imaging algorithms. First, these kernels will be implemented in a high-

level programming language to create a benchmark implementation. Then, the best hardware platform will 

be selected to accelerate the execution (compared to the reference) of these kernels under various 

performance/power constraints. Finally, the computational kernels will be implemented on the selected 

hardware. The hardware platforms will be i) an FPGA-based system like those available on Amazon AWS 

(e.g. EC2 F1 instances), ii) advanced GPUs and iii) Multicore CPUs. The PhD candidate can also consider 

an ASIC target, if this is justified by the requirements of some kernels. The candidate will primarily use 

High-Level Synthesis (HLS) for generating the RTL code for FPGA (or for ASIC, if needed). 

 

 

 

 

 

 

In the frame of this project, the Politecnico di Torino shall reserve 2 positions for the PhD program in 

Electrical, Electronics and Communication Engineering. 


