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Introduction: Parallel imaging (PI) such as SENSitivity encoding (SENSE) [1] and standard surface-coil imaging techniques suffer from spatially
inhomogeneous noise distribution introduced by inhomogeneous coil sensitivity and overwrapping noise, and a techniques of spatially nonuniform
filtering were proposed [2]. An alternative technique named “Inhomogeneous Noise Correction combined with Uniform filter and Sensitivity map
(INCUS)” proposed as a simpler and higher degree of freedom method, and demonstrated that application to two types of real-space filter, a linear
and a structure adaptive, could improve inhomogeneous noise [3]. However it is difficult to optimally tune filtering strength depending on SNR or
imaging sequence. The Wiener filter (WF) can adaptively control the SNR depending on target images but the standard WF, here we call uniform-
WF, cannot be applied easily for correcting inhomogeneous noisy s + orizinal inh . ]
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SNR such as for diffusion tensor imaging (DTI) [4]. The purpose of 2
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this study was to propose and assess a modified INCUS (INCUS-
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sensitivity correction of PI data. Basic idea of INCUS-WF is that
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practical application of a standard Fourier WF, the Pn can be
assumed to be constant in whole k-space if corresponding real-space ~ Fig.1 Process flow for INCUS-WF
Pn(x) is slowly changed, and accordingly the average of Pn(x), i
Pnyean, can be measured by the average at the high-frequency
portion of k-space. The ideal-WF (FTWI. Hwi) and the thresholding
version of (FTWT: Hwt) respectively defined as: Hwi=Ps/(Ps+coPn),
and Hwt= max[0, Ps-aPn]/Ps [5] were used, « is a noise scaling
factor to control smoothing strength. Whole process flow is shown
in Fig. 1. Filtered images and the root-mean square error (RMSE)
between filtered and the ideal (no noise) were compared between
INCUS- and uniform-WF as a parameter of SNR (maximum of
original image S,., divided by mean noise-SD after sensitivity
correction) and noise scaling a. The S,,;, was produced by using
measured SNR map and added simulated Gaussian noise to
sufficiently higher SNR image. Here, single-shot EPI DWI brain
images of healthy volunteer (6-axis, b=1000s/mm’, matrix=192x192,
slice thickness=3mm) acquired on 1.5T Toshiba Excelart/Vantage™
using 13-ch PI brain coil with SENSE-factor=x3. Isotropic-DWI

image (geometric mean) of 6-different axis DWI images was used Fig. 2 Representative results for braln DWL. Original noisy images(SNR=17)(a), SNR-
for mean-Ps method. map of SENSE factor=x3(e), and filtered images of INCUS-WF (b-d) vs. uniform-WF(f-
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mS-WF while minimizing blur compared center portions were better corrected by the INCUS-WF than by the uniform-WF and the

to uniform-WF, and the ideal WF with mean-Ps provided the FTWI _meanPs (c) provided the best quality in practically applicable filters.
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