
RESEARCH POSTER PRESENTATION DESIGN © 2019

www.PosterPresentations.com

NEUROIMAGINGBEHAVIORHYPOTHESES

BACKGROUND

• Large ITDs and ILDs increase perceptual lateralization of sound sources, leading to greater SRM and reduced 
cognitive effort. 

• Hemodynamic activity in PFC increased with task difficulty, but responses in STG did not. 

• Activity in PFC reflects listening effort and task difficulty [9,10,11].

• Responses in STG largely reflect spectrotemporal content [11,12,13,14,15], independent of perceived location [16,17,18]

• Magnified ILDs may improve SRM in hearing impaired listeners, especially cochlear implant users, who have 
limited access to ITDs [19,20].
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Spatial Auditory Attention with Magnified Interaural Level Difference Cues

• Spatial release from masking (SRM) relies on 
spatial auditory attention [1,2]

• N = 23 normal hearing subjects

•  Target was to the left or right, Masker on the other side

• Subjects responded to color words in the target stream

• Subjects ignored the masker stream

• Target and masker word pairs were jittered in time

• 16 trials per condition (8 attend left, 8 attend right)

* *

• We recorded hemodynamic responses using functional 
near-infrared spectroscopy (fNIRS) on the same task

• Optical intensity was converted to change in 
oxygenated (ΔHbO) and deoxygenated (ΔHbR) 
hemoglobin concentration
• Bandpass filtered (0.01-0.3 Hz),  motion artifacts removed

• Epoched, baselined to average of 5 sec prior to sound onset

• Noisy epochs rejected based on peak-to-peak amplitude

• Averaged across channel and trial

MATERIALS & METHODS
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RESULTS: Larger spatial cues lead to reduced PFC activity, without changing STG activity

• Interaural time differences (ITDs) and interaural 
level differences (ILDs) support SRM by allowing:

• Segregation of sound sources [3,4,5]

• Focus of spatial attention [1,6]

• Naturally occurring ILDs improve acoustic target-to-
masker ratio (TMR) at the ear closer to the target [7,8], 
whereas ITDs do not
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1. Larger spatial cues will lead to better performance 
on a spatial auditory attention task

• Large ITDs > Small ITDs

• Broadband ILDs > Naturally occurring ILDs

2. Larger spatial cues will reduce cognitive effort

• Reduced activation in prefrontal cortex (PFC)

• No change in superior temporal gyrus (STG)
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