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8:30-9:15     Physiology of the BOLD signal and  

         T2* image acquisition

9:15-10:00   Experimental designs for fMRI

10:00-10:45 Preprocessing with fMRIprep

10:45-12:00 Lunch break
12:00-12:45 General Linear Model

12:45-13:30 First level models for fMRI

13:30-13:45 Coffee break

13:45-14:30 Second level models for fMRI 

14:30-15:15 Region of interest analysis
15:15-16:00 Data visualization

Research question

Data Acquisition

Designing experiment

Preprocessing fMRI

1st level models

2nd level models

Data visualization

Data analysis



http://www.newbi4fmri.com/tutorial-3-glm

https:// mriquestions.com/general-linear-model.html

Huettel Scott A., Song Allen W., McCarthy 
Gregory: Functional Magnetic Resonance 
Imaging, 2014, Oxford University Press Inc

https://www.adlibris.com/fi/haku?filter=author%3AHuettel%20Scott%20A.
https://www.adlibris.com/fi/haku?filter=author%3ASong%20Allen%20W.
https://www.adlibris.com/fi/haku?filter=author%3AMcCarthy%20Gregory
https://www.adlibris.com/fi/haku?filter=author%3AMcCarthy%20Gregory
https://www.adlibris.com/fi/haku?filter=publisher%3AOxford%20University%20Press%20Inc


Recap: The Actual Measured Signal
Changes in BOLD activation after presenting single event stimuli for subject from a voxel

Example of BOLD hemodynamic response to a hand squeezing task

Arbitary Units

Notice also the delay 
after the stimulus and 
before the peak

Fig. 7.9

Fig. 7.12 Fig. 7.20



Spatial Resolution 

ÅSpatial Resolution: Ability to 
distinguish different locations 
within an image



Spatial Resolution 2
ÅStructural images voxels maybe  

   1 x 1 x 1 mm

ÅFunctional images voxels  maybe 

   3 x 3 x 3 mm (depends on the question)

ÅBOLD signal is direct measure of the amount 
of deoxyhemoglobin in a voxel

ÅPartial volume effects: combination of 
different tissue types within a voxel (effect 
from large arteries / small capillaries)

ÅĄ Spatial smoothing for statistics and better 
signal-to-noise ratio

MRI

fMRI

Voxel: 3D volume element
30 slices, 64 x 64 voxels per slice Ą 122800 voxels
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Partial volume effects 


