APPLICATIONS OF A NONNEGATIVELY CONSTRAINED ITERATIVE METHOD WITH STATISTICALLY BASED STOPPING RULES TO CT, PET, AND SPECT IMAGING^∗

JOHNATHAN M. BARDSLEY^†

Abstract. In this paper, we extend a nonnegatively constrained iterative method and three stopping rules for its iteration to the medical imaging inverse problems of computed tomography (CT), positron emission tomography (PET), and single photon emission computed tomography (SPECT); the iterative method and stopping rules were introduced for the use in astronomical imaging. The paper begins with a brief introduction to the CT, PET, and SPECT mathematical and statistical models.

Key words. nonnegatively constrained iterative methods, inverse problems, statistical methods, medical imag- ing AMS subject classifications. 65J22, 65K10, 65F22

∗ Received August 25, 2010. Accepted for publication October 18, 2010. Published online February 21, 2011. Recommended by R. Plemmons. This work was supported by the NSF under grant DMS-0915107, and by the Physics Department at the University of Otago, New Zealand, who housed the author during his 2010-11 sabbatical year._†

Department of Mathematical Sciences, University of Montana, Missoula, MT, 59812 (johnathan.bardsley@umontana.edu).