The Effect of Task on Localization Cues in Human Auditory Cortex
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Background Voxel-based Response Estimation

Individual Differences in Spatial Cue Detection
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fMRI responses in human AC and inferior colliculus Tuning of fMRI respon(ses i)n human AC to ILD appear

appear dominated by monaural (EO) input. Diotic non-monotonic, but overall biased to favor contralateral
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= Task blocks presented in random order, 30 seconds duration, 7 blocks per run, b B@g\é@f? . TNl ¢ | R 7% Interaural Level Difference * Good performers exhibit ILD/ITD cortical
10 trials in each block. - — : , , _ , — , « Both hemispheres exhibited strong contralateral response functions with dominance by
I S 207 SRR NS o e o TR R dominance; greater in LH than RH. contralateral cues, in a manner consistent with the
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2.75 x 3mm), at 3T (Phillips). i D@%ffg * * i mfﬁg;fﬂ& h Lgﬁ?ﬂ(@\ - &%ﬁ S g ILD-pdependent activation loci consistent with spatial cue stimulus space, including ipsilateral
anterior <—» posterior posterior «<—» anterior Heschl's Gyrus and posterior sections of Superior locations.
Acoustic Stimuli: trains of 16 white noise bursts, 1 ms burst duration, burst rate = 100 Hz at 05005 Temporal Gyrus
90 dBpe SPL. Trains presented in 1 second “trials”, each with 4 stimulus intervals. Intertrial Results - Panels Ab _ _
¥ interval range from 1-5 s. esults - Panels Above Main Effect of Task Interaural Time Difference o 4 Acknowled ,
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[-800, -400, 0, 400, 800 ps] varied across trials. Only ILD or ITD presented within a run, and for five spatial cues across three tasks. White . . o . . . .
trial o’rder v;/aé cou,nterbalanced (continuous carryover design) ’ contours reflect anatomical features projected onto » Right hemisphere activation for both large experimental design and result interpretation
y gn). surface (Mollweide equal area projection). contralateral and ipsilateral ITD values
| = ITD-dependent activation loci more limited than Desikan et al. (2006), Neuroimage 31; 968-80.
Results - Panels Right for ILD. Specifically, a small cortical region in Glover (1999), Neuroimage 9; 416-429.
Targets: The 3 target “types” are presented throughout the run regardless of the task cue; M ai . . posterior STG Lee and Middlebrooks (2011), Nat. Neurosci.
participants are instructed to respond only when detecting the specifically cued target. m“é'ﬁ#;;ﬁ?i;;;?:;'_ﬂggguargg X’;\‘T é\c/ilculated with 14(1); 108-114
* - Targets presented at rate of 2/7 trials. Task Petkov et al. (2004), Nat. Neurosci. 7(6), 658-663.
. = Colors represent F-values corresponding to main » Significant main effect of task observed in Woods et al. (2009),PLoS One 4(4); e5183.
effect of indicated factor above statistical posterior STG in both hemispheres. Effect is This work was supported by NIH R01-DC011548.
significance. Significance determined using random strongest in right hemisphere.
field theory (alpha = 0.01) = Suggests behavioral context plays a significant
o | | | role in cortical processing of spatial cues.
Participants: N=10 total (3 male, 7 female) normal hearing adults (22-35 years), right - Significance determined using Random Field
handed native English speakers. Theory (alpha = 0.01). Significant ILD or ITD Significant ILD or ITD
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