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Abstract

We describe a backprojection filtering method for limited angle tomography. In order to reduce blur artifacts originated from the
out-of-planes and control] high-frequency noise, we employed two band-limited window functions, and which were realized by Hann filters
in this study. Based on the experimentally measured data, the performance of the developed method is demonstrated by comparing with the
conventional shift-and-add and filtered backprojection methods. Application of the developed method to the dental imaging has a potential
to be used for the preoperative evaluation of the jaw for dental implants with much reduced patient dose instead of the conventional dental
computed tomography.
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Fig. 1. Nustration of the Fourier-slice theorem and incompleteness of object information in limited angle tomography. Projection data set in the space domain (a)

is mapped into the Fourier domain (b) in a double-wedge shape.
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Fig. 2. Photographs describing experimental CT systems. (a) is a laboratory mini-CT system. (b) is a commercial dental CT system.
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Fg. 3. Tomograms obtained from a laboratory mini-CT system for an
extracted human tooth. (a), (b) and (c) were reconstructed by SAA,
FDK, and BPF methods, respectively.
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Fig. 4. Tomograms obtained from a commercial dental CT system for a
human skull phantom. (a}, (b) and (c) were reconstructed by SAA,
FDK, and BPF methods, respectively.
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Table 1, Calculated SNR (signal-to-noise ratio) and CNR (contrast-fo-noise ratio) for the obtained tomograms with respect to various reconstruction methods (Refer
to Fig. 3 and 4).

Extracted tooth (See Fig. 3) 18.8 18.8

4.9 4.9 15.7 15.6
5.3 2.1 15.6 4.7
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