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Discussion

Maria reported that she has been mainly preparing her first PhD report  – the comments in the meeting on her progress so far were very positive.

Reconstruction methods – time reversal, model based minimisation, back projection. Time reversal algorithm is now written and Sophie is working on coding model based minimisation. Currently MM looking at convergence as a function of number of transducers and transducer size. Plots now normalised to number of elements to accentuate shape differences. Some difficulty judging what “convergence” means. Jeff comments that one normally starts qualitatively by inspection but one can also use a numerical scoring approach. If the desired output can be predicted analytically, can look at the mean squared difference between the prediction and the simulation.

MM has simulated element sizes 1 to 14mm diameter; 18mm is the point at which adjacent elements touch in the hemispherical array used. Jeff comments that we should not expect convergence to be perfect - we have to define an array that is fit for purpose. An interesting question is whether it could improve the performance for a given cost, to have more than one size of transducer element in the overall array.

Jeff commented that at ICR both a 384 element cup and a ring array already exist, so simulating those is a useful sanity check. Other sanity checks include increasing the transducer size and looking at convergence. Also, the time structure of the signal shown in the plots has two similar features which should give rise to identifiable sub-peaks in the frequency spectrum. 

MM proposed that deep learning has the potential to improve the reconstruction by suppressing artefacts. However combining the conveniently available algorithms (Python) with k-Wave (Matlab) has its own challenges. 

 
Actions
Josie, Maria, Sophie – Smartphantom hardware trials
Ken – send the pigtail to RAL for measurement.
John – buy the adhesives for the hardware trials.
