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DPABIFiber is a fiber tractography analysis toolbox based on diffusion-weighted imaging (DWI), evolved from DPABI/DPABISurf/DPABINet/DPARSF, as easy-to-use as DPABI/DPABISurf/DPABINet/DPARSF. DPABIFiber is based on QSIPrep (Cieslak et al., 2021), MRtrix3 (Tournier et al., 2019), AFQ (Yeatman et al., 2012), fMRIPprep (Esteban et al., 2019), FreeSurfer (Tustison et al., 2014), ANTs (Avants et al., 2009), FSL (Jenkinson et al., 2012), SPM12 (Ashburner, 2012), dcm2niix (Li et al., 2016), PALM (Winkler et al., 2014), GNU Parallel (Tange, 2011), MATLAB (The MathWorks Inc., Natick, MA, US), Docker (https://docker.com) and DPABI (Yan et al., 2016). DPABIFiber provides a user-friendly graphical user interface (GUI) for pipeline DWI preprocessing, fiber tractography reconstruction, tract-based spatial statistics (TBSS) (Smith et al., 2006), automating fiber-tract quantification (AFQ) (Yeatman et al., 2012), structural connectome matrix analyses, seed-based structural connectivity analyses, and tract-weighted functional connectivity (TW-FC) (Calamante et al., 2013), while requires no programming/scripting skills from the users.
[image: ]
The DPABIFiber pipeline first preprocesses the raw T1 and DWI data with QSIPrep, which integrates FSL and ANTs. QSIPrep preprocesses data by conforming image and gradient orientation, grouping by distortion, denoising, distortion correction, head motion correction, building b0 templates, spatial registration and normalization. Then, the tensors and the DWI metrics including apparent diffusion coefficient (ADC), fractional anisotropy (FA), axial diffusivity (AD), and radial diffusivity (RD) are derived from preprocessed DWI data using MRtrix3 and subsequently generate TBSS results using FSL. After that, the QSIPrep is called again to reconstruct fiber tracts. In this step, DPABIFiber adopts two sets of optimized fiber reconstruction workflows, including anatomically-constrained tractography (Smith, Tournier et al. 2012) (ACT) with hybrid surface volume segmentation (Smith, Skoch et al. 2020) (hsvs) and AFQ. Both single-shell acquisition and multi-shell acquisition images are compatible. Based on the constructed fiber tract, advanced analysis such as structural connectome matrix and seed-based structural connectivity with predefined regions of interest (ROI) could be further conducted. While generating structural connectome matrices, multiple edge defining options (e.g. sum, max and mean) and weighting options (e.g. weight by edge length, inverted edge length and inverted node volume) were available for various research purposes. For seed-based structural connectivity analysis, users can choose to generate tracks for each ROI or traverse all ROIs, and calculate TW-FC with abundant optional settings. Finally, derivatives are normalized and smoothed.
DPABIFiber is designed to make fiber tractography analysis require minimum manual operations and almost no programming/scripting experience. We anticipate this updated open-source toolbox will assist novices and expert users alike and continue to support advancing structural MRI methodology and its application to clinical translational studies.
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