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This talk deals with reconstruction of density images fraemv data with bad Pois-
son statistics (low count rates), e.g. in the case of medicaanoscopic imaging.
In these cases standard reconstruction methods (OSEM, Ededi backprojec-

tion) deliver unsatisfactory and noisy results. In our aggh, we propose to in-
troduce nonlinear variational methods into the reconsitngrocess to make an
efficient use of a priori information, such as well-sepatdtemogeneous struc-
tures. Our technique is motivated by and applied to cardasstqmn emission

tomography [1] and STED/4Pi microscopy [2].

An interesting approach for the improvement of the recawsion is the EM-
TV algorithm. In classical EM [3], the negative log-liketibd functional is min-
imized, fitting data with Poisson distributed noise. In EM-That functional is
modified, adding a weighted total variation (TV) [4] term. dffect, in the mini-
mization, images with smaller total variation are prefdrre

Our approach treats TV without smoothing approximation eealizes car-
toon reconstructions, in which noise is suppressed effgtiwvhile sharp edges
are maintained. The algorithm is implemented by a nestedtite [5]. The
first step corresponds to a classical EM step. The second Btéptep) solves
a nonlinear and non-differentiable variational problerhjch is solved by use of
duality [6]. Overall, this yields a robust scheme for pernadi EM reconstructions.
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