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DTI tutorial

This tutorial is an  

introduction to the 

advanced Diffusion MR 

capabilities of the 

Slicer3 software for 

medical image analysis.
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Outline

This tutorial guides you 

through the process of loading 

diffusion MR data, estimating 

diffusion tensors, and 

performing tractography of 

white matter bundles.
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Outline
The processing pipeline uses 9 

image analysis modules of Slicer3.6
1. Data

2. Volumes

3. Diffusion Tensor Estimation

4. Diffusion Tensor Scalar Measurements

5. Editor

6. LabelMap Seeding

7. Fiber Bundles

8. Fiducials

9. Fiducial Seeding
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Tutorial Dataset

The Diffusion MR tutorial dataset is composed of a

Diffusion Weighted MR scan of the brain acquired with 12

gradient directions and 2 baseline.
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DTI Processing Pipeline

DWI 

Acquisition

Tensor 

Calculation

Scalar 

Maps

3D 

Visualization
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Start Slicer3

Linux/Mac users

Launch the Slicer3

executable located in

the Slicer3.6 directory

Windows users

Select 

Start Ą All Programs

Ą Slicer3-3.6-2010-08-23ĄSlicer3 
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Slicer Welcome

The SlicerWelcome module is the 

module displayed by default. 

This module gives an overview of the 

GUI of Slicer3, and data loading & saving 

functionalities. 
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Part 1:

Diffusion data 

loading and 

tensor estimation
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Tensor Calculation

Calculate the main directions of diffusivity

and corresponding diffusion values in each voxel
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Physical Interpretation

The diffusion tensor D in the voxel (I,J,K) can be visualized as an ellipsoidal 
isoprobability surface in which the principal axes correspond to the 
eigenvectors.
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Loading the DWI volume

Select FileĄAdd Volume from the 

File menu
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Loading the DWI volume

Browse to the location of the Diffusion 

tutorial dataset directory and select the file 

dwiDataset.nhdr

Click on Apply to load the volume
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Loading the DWI volume

Left click on the menu Modules and 

select All Modules to display the list 

of 95 modules available for image 

analysis and 3D visualization.

Select the module Volumes
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Loading the DWI volume

Select the Active Volume 

dwiDataset and adjust the 

Window/Level Parameters

Slicer displays the anatomical views of the baseline 

volume of the diffusion dataset in the 2D Slice Viewer.
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Tensor Estimation

Left click on the menu Modules and 

select the module Diffusion Tensor 

Estimation.
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Tensor Estimation

Select the Input DWI Volume 

dwiDataset

Left click on OutputDTIVolume and 

select óCreate New Diffusion 

Tensor Volumeô

Left click on Output Baseline 

Volume and select óCreate New 

Volumeô

Left click on Otsu Threshold Mask 

and select óCreate New Volumeô
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Tensor Estimation

Select the Tensor Estimation 

Algorithm LS ( Least Squares), 

and click on Apply to estimate 

the tensors.
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Tensor Estimation

Left click on Output Baseline Volume to 

display the list of volumes that have been 

computed by Slicer
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Tensor Estimation

Output DTI Volume is the volume of estimated tensors

Output Baseline Volume is the Baseline volume

Output Threshold Mask is the tensor mask (blue)
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Tensor Estimation

Click on the link icon, left click on Output 

Threshold Mask and select None
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Tensor Estimation

Select the module Volumes in the 

modulesô toolbar
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Tensor Estimation

Select the Active Volume óOutput  Baseline 

Volumeôand click on the tab Display 

http://na-mic.org/
http://na-mic.org/
http://na-mic.org/


National Alliance for Medical Image Computing 

http://na-mic.org © 2010, ARR

Diffusion Tensor Imaging Tutorial, S.Pujol, PhD

Tensor Estimation

Adjust the Window/Level parameters of the 

baseline volume using the slider
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Tensor Estimation

Browse through the baseline images, which 

correspond to the volumes that have been acquired 

without gradient.
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Part2:

Scalar 

Measurements
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Scalar Measurements

Select the category Diffusion--> Utilities

from the list of modules, and left click on the 

Diffusion Tensor Scalar Measurements 

module.
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Scalar Measurements

Select the Input DTI Volume Output 

DTI Volume

Select the Output Scalar Volume 

óCreate New Volumeô

Select the Operation Fractional 

Anisotropy, and click on Apply
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Fractional Anisotropy 

Volume

Left click on the Slicer Viewer Menu icon, and 

select Show label volume outlines
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