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Abstract

Functional magnetic resonance imaging (fMRI) measures changes in blood-oxygenation-level-
dependent (BOLD) signals to detect brain activities. It has been recently reported that the spatial
correlation patterns of resting-state BOLD signals in the white matter (WM) also give WM
information often measured by diffusion tensor imaging (DTI). These correlation patterns can be
captured using functional correlation tensor (FCT), which is analogous to the diffusion tensor (DT)
obtained from DTI. In this paper, we propose a noise-robust FCT method aiming at further improving
its quality, and making it eligible for further neuroscience study. The novel FCT estimation method
consists of three major steps: First, we estimate the initial FCT using a patch-based approach for
BOLD signal correlation to improve the noise robustness. Second, by utilizing the relationship
between functional and diffusion data, we employ a regression forest model to learn the mapping
between the initial FCTs and the corresponding DTs using the training data. The learned forest can
then be applied to predict the DTI-like tensors given the initial FCTs from the testing fMRI data.
Third, we re-estimate the enhanced FCT by utilizing the DTI-like tensors as a feedback guidance to
further improve FCT computation. We have demonstrated the utility of our enhanced FCTs in
Alzheimer’s disease (AD) diagnosis by identifying mild cognitive impairment (MCI) patients from

normal subjects.
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