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Abstract

A study of Air-based Accelerator and Braking Devices for
fMRI

Driving behavior is highly impacted by driver’ s brain capacity in processing traffic
information and motoric capacity to handle acceleration and brake pedal. Functional
magnetic resonance imaging (fMRI) can be used to understand brain activity during a
driving session. FMRI is a neuroimaging procedure using MRI technology that measures
brain activity. However, there is no interface that can simulate driving experience inside
fMRI which allows pedal interaction with analog information. In this thesis, an air
pressure based pedal interface (AirPedal) for functional magnetic resonance imaging
(fMRI) was designed and developed. AirPedal was designed to allow driving interaction
(e.g., acceleration pedal, brake pedal) inside fMRI room which can be used to help
investigating driving behavior and its effect on brain in fMRI study. FMRI device has
high magnetic field that limit the use of metal and electronic device. AirPedal utilized air
pressure principle to transmit and receive pedal press interaction information performed
by participants. Furthermore, AirPedal was developed using non-magnetic materials
such as plastics and woods to ensure that it can be used safely inside fMRI environment.
Several evaluations were conducted to verify the effectiveness of AirPedal. First, fMRI
noise test was conducted to investigate AirPedal effect to fMRI scanning image. Second,
AirPedal delay time and pressure points was investigated both inside and outside fMRI

environment to investigate effect of fMRI magnetic to AirPedal data. Third, user study
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was conducted to get subjective evaluation of AirPedal. Evaluation results suggested
that AirPedal do not have any impact to fMRI scan result, also there is no performance
difference of AirPedal between inside and outside fMRI environment. These results also

suggest that AirPedal can be used as an efficient driving interface for fMRI experiment.
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