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D.Sc. 1977 Biomedical Engineering, Technion-11T

Field of research:

Signal and image processing; Diagnostic and Therapautic Ultrasound and applications, the
Cardiovascular system; Potential Maps analysis

Research interests:

. Biological signal processing, analysis and modeling of physiological systems and processes,
with special emphasis on the cardiovascular system

. Signal and image processing related to ultrasound tissue studies and Doppler information

. Special implementations of ultrasound

Research focus:

Measurement, Signal & Image Processing of Ultrasound (& Doppler) data:

? Development of signal processing tools and measurement procedures of ultrasound signals for
modifying appodization parameters (e.g. by Sub Aperture Receiver technique), for reduced
speckle noise and tissue characterisation.

? Development of measurement methods and processing of signals and images (2 dimensional
and 3 dimensional) of blood flow and flow velocity, using Doppler ultrasound technology
(continuation of a R&D project which was initiated together with the Division of Computer
Research and Technology - National Institutes of Health (NIH).

? Development of tracking of tissue in ultrasound images and of parameters which allow
description of stain development in the myocardium. Development of new ?strain imaging?
process that provides the myocardial activation sequence.

? Development of signal processing methods for detecting reverberations of ultrasound contrast
agents (gas bubbles) for perfusion measurements and pressure measurements.

? Study of ultrasound contrast agents? properties as intra-organ blood pressure gauge,
specifically of coated microbubbles with various mechanical properties.

? Development of a method for producing non-invasively localized cavitation and localized
hyperthermia and ablation.

? Study of ultrasound methods for estimating tissue changes caused by laser, RF or ultrasound
localized heating, for the control of thermo-therapy of cancerous tissue.

Bioelectrical processes, phenomena and their measurements:

? The myocyte electrical activity - study and development of models of the myocyte action
potential, its propagation from cell to cell and in 2 dimensional and 3 dimensional non-isotropic
tissue, and the study of arrhythmia generation (mechanisms - automaticity, reentry; geometry
and anisotropy); Mechanical - Electrical feedback - testing a new hypothesis of
arrhythmogenesis.

? Electrical Impedances - total thorax impedance measurement as a non-invasive tool of volume
changes assessment ( lung volume changes, Left Ventricular filling / stroke volume estimation).
? Electrical Impedance Tomography - construction of a double array, of electrical electrodes and




magnetic sensors, for acquisition of structural or functional cross-sectional images.

? Potential Mapping - design and construction (hardware and software) of a prototype for Body
Surface Potential Mapping, using the Adam/Witznudel/Gilat method; Development of an
analytical method for measurement of endocardial (and epicardial) potential maps.

Professional affiliations:

Council member, the European Alliance for Medical and Biological Engineering and Science
(EAMBES) (2004-2005).

Member, Educational task force, the European Alliance for Medical and Biological Engineering and
Science (EAMBES) (2003-2004).

Chair-Elect, Educational Division, the European Alliance for Medical and Biological Engineering
and Science (EAMBES) (2005-2006).

Chair, Educational Committee, the International Federation for Medical and Biological Engineering
(IFMBE) (2003-2005).

President and Member of the Board, Israel Society for Medical and Biomedical Engineering
(elected, 2001- present).

Member (elected, at large) of Administrative Committee, IEEE Engineering in Medicine and
Biology Society, (1999-2002).

Member of the Board of Directors of the International Conference of Computers in Cardiology
(elected, 1990-1999).

Organizing, chairing and hosting the 1989 Computers in Cardiology conference in Israel
(Jerusalem, September 19-22, 1989).

Associate Editor and member of the Editorial Board ? the IEEE Transactions on Biomedical
Engineering.

Associate Editor and member of the Editorial Board ? Pattern Analysis and Applications (1998-
2000).

Associate Editor and member of the Editorial Board ? the IEEE Book Series in BME published by
the IEEE Press and sponsored by the IEEE EMBS (1999-2001).

Reviewer and Referee of various peer-review journals.

Member of the International Scientific Committee and Paper Reviewer of the Annual International
Conference of the IEEE Engineering in Medicine and Biology Society (1991- 2003).

Editorial responsibilities:

o Associate Editor and member of the Editorial Board ? the IEEE Transactions on Biomedical
Engineering.

o Associate Editor and member of the Editorial Board ? Pattern Analysis and Applications (1998-
2000).

o Associate Editor and member of the Editorial Board ? the IEEE Book Seriesin BME published by
the IEEE Press and sponsored by the IEEE EMBS (1999-2001).
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