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A Novel Algorithm to Reduce the Gibbs Ringing Artifacts in Vivo MRI

JIANG Gui-Ping  HUANG Xin FENG Yan-Qiu CHEN Wu-Fan

(Institute of Medical Information Processing » School of Biomedical Engineering . Southern Medical University , Guangzhou 510515)

Abstract  Gibbs ringing in magnetic resonance imaging is a well know artifact which is prevalent
particularly at the tissue boundaries, this phenomena results from the reconstruction procedure
involving only part of the k-space data. The Gegenbauer reconstruction method has been shown
to be able to eliminate Gibbs artifacts effectively while retaining high resolution. Its disadvanta-
ges include time-consuming and the reconstruction result depending on the selection of parameters
greatly. In this paper, the authors improve the Gegenbauer method by introducing the Inverse
Polynomial Reconstruction Method (IPRM) and replacing the Gegenbauer polynomial with Che-
byshev polynomial. The new method reduces the construction error and computational cost effec-
tively without any need to select the parameters. Because the method above is discussed in
smooth interval, the edge detection becomes critical in determining the smooth intervals for high
resolution reconstruction. This paper presents an edge detection method which can achieve pre-

cise edge effectively and make the new reconstruction method suitable both in vitro and vivo.

Keywords magnetic resonance imaging; Gibbs ring artifact; Chebyshev polynomial; inverse pol-

ynomial reconstruction; edge detection
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of the first subproject— Stochastic Models and Optimal Algo-
rithms of Medical Information Processing. The objective of
the group is to study how to improve the performance of im-
age reconstruction and artifact correction. In the past years,
the group has done a lot of work on this area, for example,
presenting a new algorithm for extracting motion information
from PROPELLER data and head motion correction in T1-
Weighted MRI. For the reconstruction of PROPLLER data,
algorithms to reliably and accurately extract inter-strip mo-
tion from data in central overlapped area are crucial to motion
artifacts suppression. When implemented on Tl1l-weighted
MR data, the reconstruction algorithm, with motion esti-
mated by registration based on maximizing correlation energy
in frequency domain (CF), produces images with low quality
due to the inaccurate estimation of motion. In this paper, a
new algorithm is proposed for motion estimation based on the
registration by maximizing mutual information in spatial do-
main (MIS). Furthermore, the optimization process is initial-
ized by CF algorithm, so the algorithm is abbreviated as CF-
MIS algorithm in this paper. With phantom and in vivo MR
imaging, the CF-MIS algorithm is shown to be of higher ac-
curacy in rotation estimation than CF algorithm. Consequent-
ly, the head motion in Tl-weighted PROPELLER MRI is

better corrected.



