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White Matter Fiber Tract Segmentation Method Based on T1-Weighted Imaging

JIAO Ruike', ZHANG Xiaofeng®’, YE Chuyang'

(1. School of Integrated Circuits and Electronics, Beijing Institute of Technology, Beijing 100081, China; 2. Greater Bay Area
Innovation Research Institute, Beijing Institute of Technology (Zhuhai), Zhuhai 519088, China)

Abstract: White matter fiber tract segmentation methods provide crucial neural pathway reference
information for brain connectivity analysis by identifying white matter tracts connecting distinct brain
regions. Traditional segmentation methods predominantly depend on diffusion magnetic resonance imaging
(dMRI) , but the lengthy acquisition time of dMRI severely restricts its clinical applicability. To address
this limitation, this paper introduces a white matter fiber tract segmentation approach based on T1-
weighted imaging. This method leverages the structural tensor of T1-weighted images to infer potential
fiber orientations, thereby enhancing the segmentation accuracy of white matter tracts. Moreover, the
proposed method incorporates privileged information from dMRI during model training to guide the
learning process, thus improving the performance of the white matter tract segmentation model, and the
segmentation of challenging tracts is improved significantly, with a 5% improvement in Dice score for the
left fornix (FX _left) and a 6% improvement in Dice score for the right fornix (FX _right). This approach

mitigates the limitations of conducting neural pathway analysis in the absence of dMRI, broadening the
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application scope of neural pathway analysis.
Key words: medical image segmentation; white matter fiber tracts; privileged information; T1-weighted

imaging; diffusion magnetic resonance imaging (AMRI)
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Fig.1 Overall framework of the proposed method
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Fig.3 White matter tract segmentation results
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Table 2 Dice scores of challenging white matter tracts

ik Dice 441
CA FX left FX _right ILF left ILF _right UF left UF _right
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Fig.4 Segmentation results of different distillation methods
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Table 4 Experimental results of different distillation methods

. -1 Dice 1543
ik CA FX _left FX _right ILF left ILF _right UF _left UF _right
KL 0.619 0.601 0.555 0.741 0.723 0.713 0.744
PM 0.626 0.623 0.575 0.761 0.741 0.720 0.754
RKD 0.626 0.598 0.546 0.749 0.731 0.715 0.748
MLD 0.625 0.622 0.584 0.755 0.737 0.723 0.753
PKD 0.636 0.626 0.586 0.762 0.741 0.732 0.756
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