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MaSkl ng In VOCOded and Non-VOCOded Do broadband interaural level differences modulate hemodynamic activity in auditory-related areas for vocoded or

Environments broadband sound?
1. Introduction ? 4. Data Collection and Analyses ? 7. Behavioral sensititivy is consistent across condition
* Hemodynamic response in auditory cortex (superior temporal gyrus, STG) increases during a and ShOWS Iarge intersubject Variability.

spatial selective attention task when the masker is speech vs. noise [1].

« Zhang et al. used interaural time difference (ITD) cues to separate target and masker. Vocoded Broadband
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. = — s Fig. 3. Our optode montage covers superior temporal gyrus (STG) and lateral prefrontal cortex (LPFC). Condition Condition
ﬁgr‘ﬁ?*‘tﬁ" % e * 8 source x 8 detector NIRSport2 fNIRS system (NIRx) Fig. 6. Behavioral sensitivity (d-prime) across condition.
= ™ R Dt Proe - 8. Hemodynamic activation is skewed to the right
Fig. 1 from [1]. High-IM elicits stronger task-evoked responses than low-IM across STG and cIFS. —) —) s':s{:cé'::pﬁ:;‘:‘:; hemisphere with broadband sti muli’ and bimodal with

« Cochlear Implant (Cl) users do not have robust access to ITD cues [2], but may benefit from . A
magnified interaural level difference (ILD) cues ([3], Figure 2) vocoded stimuli.
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Fig. 2. Broadband ILD cues improve SRM over naturally-occurring ILD cues in both normal aCtlvatlon In STG . . . e . X
Fig. 7. Difference in activation between corresponding left and right channels.

hearing (NH) and bilateral Cl users (BiCl
9 () @y Vocoded: STG Broadband: STG A .
Hypotheses: s I s 9. Stronger activation is observed in broadband
1. ILD cues can provide a similar amount of spatial release from masking (SRM) as do ITD cues, as % . % eaf o & 1§ . . envi ronments_
indicated by hemodynamic response in STG and lateral prefrontal cortex (LPFC). % T = 2 | g £ ) 1\ 4 "’ H
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2. Hemodynamic response is relatively weak when target and masker are co-located and when _g a ‘ o é g‘ aﬁx ﬁ 5 5 ‘( - -% a g 8 02
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e Condition Condition Experiment
(target) Fi . AT . . .
f . ) o L g. 8. Hemodynamic activation in STG in all ILD separated conditions (excluding co-located).
RIGHT (masker): Fig. 4. Hemodynamic activation (Beta) values across condition in STG. Significantly larger activation is observed in broadband conditions
Tt 6. Spatial cues do not modulate hemodynamic
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activation in lateral PFC. Summary
LEFT (target): box  green toy Vocoded: Frontal B =
: : roadband: Frontal ° ic activi
RIGHT [masker): spoons card white - " ) Pedboit ol R Hemodynamic activity does not seem to be modulated by degree of broadband ILD cues.
Tlme o L3 ul — o B @ ateralization of hemodynamic activity may provide insight into spatial auditory attention.
™ | % -l T [ ] Hemodynamic activity in this experiment may be driven mostly be properties of the stimuli, rather
3' MethOds a4 o 3 a1 bda than attentional processes.
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+ Subjects were asked to attend to a target sound on the left and indicate the arrival of a color word 2 g a g ,?; & § é Next Steps
with a button press. B s S5 RERAAR P!
« Conditions: . Subjects~ E 02 g azf ¥ ! Pt : [ J Image more medially in prefrontal cortex on a similar task, and compare with effort and attention
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o Target and Masker were separated using o Self-reported normal hearing z . 4 ‘;: . literature ([4], [5]).
ITD cues (ITDSpeech, ITDNoise), or various listeners aal — | o | @ nclude a more specific montage, and use 3D head imaging to register optical probes to the
ILD magnitudes (ILDO, ILD5, ILD10, ILD20, o 34 subjects Vocoded Experiment @'59\‘(‘{5"’ o 9 P “,,-‘j;f*.«*“ oF P o° P P ot scalp.
ILD30, ILDInf). o 39 subjects Broadband Experiment Condition Condition @ Compare the temporal and spatial aspects of the two experiments individually.
Fig. 5. Hemodynamic activation (Beta) values across condition in LPFC. .Compare fNIRS with other neural measures of spatial attention (EEG, fMRI)
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