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Abstract

Medical imaging simulation is a powerful tool for characterizing, evaluating, and optimizing medical imaging systems. Simulation involves computer-generated phantoms, models of the imaging process, and fast computational methods. Given a model of the physics of the imaging process, acquired data of a computer phantom can be generated using the computational methods. A major advantage to using computer-generated phantoms in simulation studies is that the exact anatomy and physiological functions of the phantom are known, thus providing a gold standard from which to evaluate and improve medical imaging devices and image processing and reconstruction techniques. Other advantages are that computer phantoms are always willing participants and can be altered easily to model different anatomies and medical situations, thus providing a large population of subjects from which to perform research. It is frequently difficult both ethically and practically to test every combination of parameters on live subjects under experimental conditions. A vital aspect of simulation is to have a realistic phantom or model of the subject's anatomy. Without this, the results of the simulation may not be indicative of what would occur in actual patients or animal subjects and would, therefore, have limited practical value. For my research, I have developed two realistic phantoms for use in imaging research.  The 4D NURBS-based Cardiac-Torso (NCAT) phantom was developed to model the human anatomy while the 4D mouse whole-body (MOBY) phantom was developed to model the mouse.  In this talk, I will discuss the development of these phantoms and highlight some of their uses in research.
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