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Exact image reconstruction from limited projection data has been a central topic in the computed tomography (CT) field. In
this paper, we present a general region-of-interest/volume-of-interest (ROI/VOI) reconstruction approach using a truly truncated
Hilbert transform on a line-segment inside a compactly supported object aided by partial knowledge on one or both neighboring
intervals of that segment. Our approach and associated new data sufficient condition allows the most flexible ROIVOI image
reconstruction from the minimum account of data in both the fan-beam and cone-beam geometry. We also report primary nu-
meric ion results to the and merits of our finding. Our work has major theoretical potentials
and innovative practical applications.
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Based on the concept of differentiated backprojection (DBP) (Noo ef al 2004
Phys. Med. Biol. 49 3903, Pan et al 2005 Med. Phys. 32 673, Defrise et al
2006 Inverse Problems 22 1037), this paper shows that the solution to the
interior problem in computed tomography is unique if a tiny a priori knowledge
on the object f(x. ) is available in the form that f(x,y) is known on a
small region located inside the region of interest. Furthermore. we advance
the uniqueness result to obtain more general uniqueness results which can
be applied 1o a wider class of imaging configurations also develop a
reconstruction algorithm which can be considered an extension of the DBP-

S (projection onto convex sets) method described by Defrise ef al (2006
Inverse Problems 22 1037), where we not only extend this method to the interior
problem but also introduce 4 new POCS algorithm to reduce computational cost
Finally, we present experimental results which show evidence that the inversion
corresponding to each obtained uniqueness result is stable.
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