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Representational Similarity 

Analysis1

● A widely distributed brain network comprising regions in temporal, parietal, 

and frontal lobe carries information about brain states during auditory 

attention tasks. 

● fMRI-based RSA can reveal neural patterns related to executive control 

processes (here, auditory selective attention).

Brain Regions Participating In Auditory 

Attention2,3

Goals of the Study

1. Show that representational similarity analysis (RSA) can be applied to 

executive functions, like auditory attention.

2. Explore representational patterns for selective auditory attention 

using functional magnetic resonance imaging (fMRI)
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● Subjects: 19 (8 F/11 M), normal hearing, 19 - 30 years old

● 12 runs ✕ 63 trials (3 trials for each of the 21 conditions).

● MRI: 3T Siemens MAGNETOM Prisma scanner (64-channel head coil), Sensimetrics S14 

insert earphones, PROPixx Lite Projector.

● Functional Scan: TR = 650 ms with a multiband factor of 8, TE = 3.48 ms, FOV = 720 mm2, 

flip angle = 52°, resolution = 2.3 mm isotropic

● Try more different dissimilarity measurements and give a information 

theory based interpretation.

● Perform whole-brain searchlight analysis.

● Verify the conclusion with statistical tests.
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Superior temporal gyrus (STG) differentiates attention from passive, 
but only minimally encodes task specifics. 

Information-theoretical approach to 

understanding neural representations

Frontal Parietal

Temporal

Temporal and frontal areas may be engaged in 

any demanding listening task, while parietal 

areas particularly encode spatial location2,3.

4. Representational Similarity Results

Superior parietal lobule (SPL) carries strong information about spatial 
attention - including its direction!

Superior frontal gyrus (SFG) more strongly encodes attention, and also 
somewhat separates spatial from talker attention. Intra-parietal sulcus (IPS) shows similar patterns to SPL.

*Regions of interest (ROIs) are defined in Destrieux6
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