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Abstract

Abstract

Magnetic resonance imaging (MRI) has become a very important medical test
because of its non-radiation, Multiplan imaging, scanning many parameters to provide
path physiological information and more advantages of soft-tissue contrast resolution,
clinical and scientific research. Shortcomings of existing MRI technology is that
imaging is slow, and in the inspection process, the activities of voluntary or
involuntary patients can cause motion artifacts, which affect the diagnosis. How to
faster MRI imaging speed is an important issue as well as a hot topic issue to be
resolved without changing the basis of existing hardware devices.

Compressed sensing (CS) theory is proposed recently. It is a new nonlinear signal
sampling theory, which effectively breaks the shackles of the Nyquist sampling
theorem, using much less data than the required amount according to Nyquist
sampling theorem. In this paper, after a full study of the CS theory, we apply the CS
theory to MRI and reconstruct MR images using partial K-space data to enhance
existing MR imaging speed and image effects. The main work is outlined as follows:

First, since weighted L1 norm can be a better approximation of LO norm and
using the weak Lp norm (0 <p <l) as the objective function of the signal
reconstruction requires less amount of sample data, we combine the two points
together and proposes the minimum weighted weak Lp Norm as CS reconstruction
objective function, which further approximas LO norm, especially with the lower
sampling rate and obtain good results.

Second, this paper describes a frame for dynamic MRI. The ideal image is
constructed by two parts: the initial valuation and the residuals. Based on the
characteristics of highly relevant between series frames, this paper proposed an initial
valuation method searching adjacent frames for highly relevant features, and then we
use FOCUSS algorithm to reconstruct the remaining residual. This framework
skillfully make full use of the sparse prior information of MR images and the
temporal correlation in order to further reduce the amount of data required by
effective reconstruction and get a good result. Then to magnify MR images effectively,
based on the ideas of super-resolution, we further process the MR images acquired by

the last step. By improving the MR resolution, a better diagnosis of diseases can be
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obtained.
Key words: Magnetic resonance imaging; compressed sensing; Lp norm; Dynamic

MRI; ME/MC
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