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High-quality cone-beam CT image reconstruction using statistical reconstruction
and compressed sensing
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The aim is to examine the effect of incomplete, or total elimination of,
projection data on computed tomography images subjected to statistical reconstruction (SR) and/or
compressed sensing (CS) algorithms. The algebraic reconstruction technique (ART) and the maximum
likelihood-expectation maximization (ML-EM) method were compared with filtered back-projection.
Effects were studied when the projection data of 360 deg. (360 projections) were decreased to 180 or

90 projections by reducing the collection angle or thinning the image data.

The total variation (TV) regularization method was applied to images processed by the ART. Both
ART and ML-EM resulted in high quality at a spread of 90 projections over 180 deg. rotation. TV
regularization made it possible to use only 36 projections while still achieving acceptable image
quality. Despite heavier computational calculation loading, incomplete projection data made it
possible to reduce the radiation dose with SR and CS algorithms.
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