Effect of different spatialization methods on auditory spatial attention
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» The degradation in syllable recall performance due to

ITD cues prOd UCeé Worse behaViOraI the interrupter differed with spatialization condition
(repeated-measure 2-way ANOVA, p=0.002).

= The interrupter N1 amplitude (EEG) differed with
spatialization condition (repeated-measure 1-way
ANOVA, p<0.001)
= |nterrupter N1 was smaller for ILD than ITD
spatialization (post hoc pairwise t-tests, p<0.001).

Impoverished spatial cues (i.e., ILD and ITD
spatialized cues) produced weaker neural

signatures of attention, even though behavioral performance and |ess |atera|ized alpha

differences were negligible. (Deng et al. 2019)

Compare methods for spatializing stimul power during spatial selective attention.

= Head-related transfer functions (HRTFs)
» |nteraural level differences (ILDs)
= |nteraural time differences (ITDs)

\ \k\ (Zhong et al. 2015) Stimulus timing and spatial configuration = Parietal alpha was significantly lateralized for HRTF
/ O spatial cue pzrfgd dlst?:Lr’:)l:I:nIZ:flf;ter and ILD, but not ITD spatialization (Bonferroni-
@ \\\ Targe 0L o 07 corrected t-tests on AMI difference between LH and
1, W—WPW - RH channels, p= 0.003, p=0.015, and p=0.45
;; : z-é 5 § p‘_é-_ Distractor:30R (contra) or 30L (contra) re Sp e CtiV ely)
g6 < W—W W
During a spatial selective attention task, will g et
a bottom-up interrupter be more disruptive s = People are more likely to be disrupted during a
with unnatural spatial cues? e e selective attention task with ITD spatialized stimuli
Overall. recall for uninterru _ than with realistic HRTF or ILD spatialized stimuli.
: pted The interrupter had a larger effect
trials was worse for ITD stimuli on syllable recall with ITD stimulion = N1 amplitude may index the amount of auditory
18 SUbjeCtS 1.0_Raw pe_lr_formance for uninterrupted trials F:)e:ormance difference caused by interrupti information |et through (Teder-SéIejérvi et al, 1999)
_ _ L 5 = T o : | 3 | . The interrupter evoked a large N1 with ITD cues,
Task: spatial attention with |nt.erru.pters Sos L | l L R HRTF 2. TH consistent with a failure to suppress irrelevant
" 3target syllables from target direction S | l ILD g T information and in line with behavioral results.
» 3 distractor syllables from contralateral hemisphere g o ITD £Ec02 Ol
= 25% of trials had interrupter (MEOW!) after 1st and § T 1 l : TI = Alpha power lateralization, a signature of top-down
before 21 target syllable, 90° contralateral to target S 0.4 s oo %%I . T spatial attention (Deng et al. 2019, Wostmann et al.
L . _ e pig g < < < 2016), is weak for ITD and strongest for HRTF
Stimuli spatialized using Syllable Syllable spatialization, supporting the view that realistic cues
" Individualized Head-Related Transfer Functions produce better control of spatial selective attention.

The interrupter evoked a larger N1 In prep period, ITD stimuli produced no significant

Measured for individuals in anechoic chamber response for ITD than ILD stimuli  parietal alpha lateralization (spatial attention signature)

= Frequency-specific ILDs
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