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A conventional wisdom is that data acquisition should be based on the Nyquist sampling theory that the sampling rate must at least double the highest frequency of a signal to reconstruct it exactly. Recently, compressed sensing (CS) theory has emerged to show that a signal or image can be accurately reconstructed from far fewer data than what are requested by Nyquist sampling. In this talk, we will discuss two CS-inspired computed tomography (CT) approaches developed by our team. The first is CS-based interior tomography.  The other is dictionary learning based ultra-low dose reconstruction.  We will show that theoretically exact interior reconstruction is feasible only from local projections through a region-of-interest assuming a piecewise polynomial image model, which challenges the conventional wisdom that the interior problem has no unique solution. The dictionary-learning-based representation is a state-of-the-art CS approach. We have produced promising results in terms of preserving structural details and suppressing image noise in the CT field. Throughout this presentation, we will underline a major relevance of our proposed imaging methods to important biomedical applications and other tomographic imaging modalities, such as PET/SPECT and MRI. 
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