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Abstract—Functional magnetic resonance imaging (fMRI) enables sites of brain activation to be localized 
in human subjects. For auditory system studies, however, the acoustic noise generated by the scanner tends 
to interfere with the assessments of this activation. To understand this scanner noise, the magnetic 
resonance imaging (MRI) scanner can be modeled as a linear electromechanical system receiving input 
gradient currents and generating high sound pressure signals. For one fMRI scanner, a train of impulses is 
used to obtain the frequency response function (FRF) which characterizes this electromechanical system. 
Since an fMRI sequence is made out of gradient currents, the FRF prediction ability can be validated e.g., 
for an echo planar imaging (EPI) sequence. The predicted sound pressure level for the EPI sequence was 
104.5 dB SPL which was 1.8 dB above the measured value of 102.7 dB SPL. The predicted EPI pressure 
waveform shows similarity to as well as some differences with the directly measured EPI pressure 
waveform.  
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