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Pre -Processing   

in fMRI  
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Procedures of a typical fMRI study 
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Experimental Design 
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What are the DATA? 

Huettel  et al. Functional Magnetic Resonance Imaging 2004 



DATA structure: 4 dimensions 

× fMRI signal ->    (x, y, z + time)  

Scan 1  Scan 20  Scan 40  Scan 120  
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The Spatial Domain 

Field of view (FOV) & Matrix size (MTX)  
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Example: EPI 64 x 64 Ÿ spatial resolution  = 3 x 3 mm2 



The Time Domain 

Scan 1  Scan 2  Scan 3  Scan N  
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×N/2 Ghost  

Unmatched lines in k-space 

 

×Chemical shift 

Resonance difference btw 

lipid / water 

 

Solution:  

 Adjust k-space signal 

 Saturation pulse Chemical shift 

N/2 ghost 
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×Distortion 

Susceptibility difference 

 

×Signal Drop 

significant in OFC! 

 

Solution:  

 Correct using field map 

 Z-shim 

 Additional shim coil 
Source: FSL 2010 course. FEAT  
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Courtesy of Prof. Karla L. Miller, Oxford 
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