Department of Electrical and Computer Engineering
University of Rochester, Rochester, NY
Ph.D. Public Defense

Friday March 92018
1:00 PM
Hopeman Engineeringuilding, Room 224

Enhanced Resolution Pulsscho Imaging

Shujie Chen

Supervised by
ProfessoKevin J. Parker

Ultrasoundimagingis a non4invasive,non4{onizing, inexpensive and portableimagingmodality
that enablesreattime diagnosis.However, ultrasoundimagessuffer from relatively poorresolution.
Non-blind and blind deconvolutiorapproachesave been developedor resolutionenhancement.

In this thesis, in thecontext of Z-transformand boundedsutputand boundednput stability,
stableinversefiltering for deconvolutionis consideredirst. The constraintsfor stable inverse filters
are derived for Gaussianbeam patternsin both narrowbandand broadbandultrasoundimaging
systems.Coherentstable inversefiltering (CSIF) is developedand evaluatedfor lateral resolution
enhancementyhereresultsof parameterizedgtableinversefilters generatedrom downsampledand
centered/shifted point spread functionsQiRestnattegiesare also compared, featuring the harmonic mean
calculation. Resolutionis enhancedin images simulated usingField Il [1, 2] and scannedusinga
VerasonicsV1 (Verasonics,nc., Kirkland, WA, USA) and an L7-4 transducer(Philips Healthcare,
Andover,MA, USA) at 5 MHz. The imagesincludetissuemimicking phantomsandanin vivo human
carotidartery.

The enhanced:oherentdeconvolutionECD) frameworkwith accuratePSFsamplingand inter-



