GOGNESTIC 2023: Hands-on Exercises for Structural and Diffusion MRI

Instructions
In order to attempt the exercises below you need access to a linux environment with freesurfer and FSL installed. 
If you are using your existing set up, then all you need is to download the data using this link. 
[bookmark: _GoBack]If you do not have access to a linux environment with freesurfer and FSL installed, you can use the virtual machine image we have prepared for COGNESTIC. Please find the instructions here (password: Scarecrow.Extending.Hamlet7).  
While attempting the hands on exercises below, you may find it helpful to look at the tutorials and other materials available on the COGNESTIC wiki page. 

Exercises
1. In the folder ‘exercise1’ there are eight nifti (.nii) files which belong to two separate groups as follows:

	Younger group (YNG)
	Older group (OLD)

	CBU110468
	CBU110220

	CBU110547
	CBU110519

	CBU110752
	CBU110564

	CBU110799
	CBU110653



Write a bash script to do the following:

a. Create a new folder called myVBM.
b. Rename the files so that the group label appears first in the file name (e.g. YNG_CBU110468_MPRAGE.nii).
c. Move the renamed files to your myVBM folder.

2. Run statistical analysis using randomise to compare the two groups. Use the pre-processed data you can find in the folder ‘exercise2’. Repeat this analysis for the three smoothing levels. Are there any differences in the results?


3. Run surface-based GLM group analysis of cortical thickness using freesurfer and the pre-processed data provided in the folder ‘exercise3’ (left hemisphere only). How many significant clusters were found after correction for multiple comparisons? How does this change if you use a different significance level?

Remember to set up freesurfer before you attempt this exercise. If you are using the COGNESTIC VM image just type the commands below in your command line:

export TUTORIAL_DATA=/home/cognestic/cognestic_data/exercise3

export SUBJECTS_DIR=$TUTORIAL_DATA/tutorial_subjs


4. Write a basic script to run diffusion MRI pre-processing and DTI fitting for the three datasets in the folder ‘exercise4’. The pre-processing should include brain extraction to create a brain-only binary mask and extraction of the diffusion volumes with a b-value less or equal to 1300 s/mm2 (do not include TOPUP or EDDY as these steps would take too long to run).

