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Introduction

Spatial Bandpass Filter

Resonance Frequency Image Acquisition

Conclusions
• Creates a filter that only accepts frequencies within a certain range
• Filter eliminates high frequencies to reduce background noise and 

low frequencies to increase subcortical contrast
• σ1  and σ2 corresponds to the radius of the upper and lower 

frequency bounds of the filter,  defining contrast and smoothness.
• A Tukey window, which tapers the filter’s transitions,  was 

implemented to address the Gibbs ringing phenomenon created by 
the bandpass filter

Final Results
• Bandpass filter was applied to the resonance frequency image, which increased 

subcortical contrast and reduced some background noise

• Iron traces are much more observable in the filtered image, as indicated by the two 
V-shaped regions (highlighted in red)

• Each MPRAGE scan contains four different phase images 
corresponding to four different echo times

• Phases images corresponding to odd/even echo times are 
subtracted from each other (echo 3 – echo 1, echo 4 – echo 2) 
to remove errors that are constant among the odd/even echo 
times2

• The two resulting phase difference images are averaged to 
create the resonance frequency image of the brain.

• Iron deposition in the brain is one clinical feature of frontotemporal 
degeneration and related neurodegenerative diseases.

• Building maps to locate and quantify iron deposition in the brain 
can contribute to the studies of neurodegenerative diseases

• Resonance frequency images can be used to identify iron 
deposition in brain because the intracortical contrast observed in 
the images are a result of varying iron concentration in brain1

• Here, we extract resonance frequency images from previously 
acquired MPRAGE scans and conduct signal processing to increase 
subcortical contrast and reveal iron deposition
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• We show that resonance frequency maps can be 
acquired from canonical MRI scans

• The bandpass filter successfully increased 
subcortical contrast, revealing iron deposition

• This provides a cost-effective way of obtaining 
resonance frequency images, reducing the 
number of MRI scans required

• Future work will examine the possibility of 
applying multiple filters to maximize intracortical 
contrast and eliminate Gibbs ringing
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