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Abstract

Computed Tomography (CT) is the most common imaging modality for
medical diagnostics. CT is considered to be a high-dose application and is not
sensible with respect to patients’ health when multiple follow ups are needed, and in
pediatrics. To reduce the exposure effect, the imaging dosage is lowered which leads
to reduced signal to noise ratio (SNR). In this talk, denoising methods utilizing the
sparse representations and dictionary learning approaches will be discussed.

We have extended the concept of adaptive thresholding in transform domain to
sparse domain. Our proposed method is a novel enhancement to the adaptive thresh-
olding method. Due to unpredictable nature of noise in the CT images, most denois-
ing schemes fail to perform well. In this work we have proposed a method in which
the noise distribution of the image is learnt from the training data and is utilized in
denoising the low dose scans. A set of high-dose and their corresponding low-dose
images are provided as the training data. The residual of each set of low and high
dose images are modeled as noise and are sparsely represented using our
proposed Modified DCT dictionary. To denoise the low-dose images, we map the
image onto the high CT scans via OMP sparse coding and K-SVD dictionary learning
methods. In comparison with other conventional dictionary learning based K-SVD
denoising schemes, our proposed method provides a marked improvement in image

quality and significantly reduces the computational time.



