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Overview Preliminary Analysis

• DTI with high angular resolution (HAR-DTI) is critical for 

deriving accurate scalar metrics, e.g., FA, MD, AD and RD.
• High angular diffusion imaging (HARDI) acquisitions are limited in 

clinical practice.

• Scalar metrics derived by diffusion tensor imaging (DTI) with 

low angular resolution (LAR-DTI) are unreliable.

• We propose a High Angular Resolution DTI Estimation 

Network (HADTI-Net).
• Estimating an enhanced DTI model from a minimal set of gradient 

directions.

Fig.1 The mean FA 

of WM is 

significantly 

impacted by the 

number of 

diffusion weighted 

directions used for 

estimating DTI.

Diffusion Gradient Sampling and HADTI-Net

Fig.3 Qualitative comparisons of DTI 

generated by different methods in coronal 

views. a) Low angular resolution DTI. b) 

High angular resolution DTI, which is 

treated as the ground truth. c) DeepDTI [3]. 

d) The enhanced LAR-DTI by HADTI-

Net.

Results: Qualitative Comparisons

Fig.2 A random minimal set of 6 evenly 

distributed directions (red dots) is 

subsampled from 90 DWIs (blue dots). 

The HADTI-Net employs this minimal set 

of gradient directions to generate the 

enhanced DTI model.

Results: Quantitative Comparisons

Fig.4 Quantitative comparisons between HADTI-Net and different state of the art 

methods. Common DTI-derived scalar metrics are used. ∗ indicates significantly 

worse results when compared to HADTI-Net.

Fig.5 Mean absolute FA differences for LAR-DTI and enhanced 

LAR-DTI by HADTI-Net in 72 WM tracts and the entire WM 

region.
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