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Abstract

A novel computerized tomographic (CT) imaging structure based on the theory of compressed sensing
(CS) is proposed. The main goal is to mitigate the CT imaging time and thus x-ray radiation dosage
without compromising the image quality. In this study, we propose to use a novel dictionary in
compressed sensing algorithm. Our dictionary is an optimal combination of Wavelet Transform (WT),
Discrete Cosine Transform (DCT), and Total Variation (TV) transform. We utilize three quality
assessment metrics including mean square error (MSE), peak signal to noise ratio (PSNR) and
structural similarity (SSIM) indices to quantitatively evaluate the reconstructed images. The results
show that the proposed method can generate high quality images with less artifacts while preserving
edges when fewer number of view angles are used for reconstruction in a CT imaging system. Thisis in
comparison with those results obtained from other reconstruction algorithms in view of the
reconstructed image quality.
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