Tuning to interaural time difference in human auditory cortex
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Cortical tuning to auditory space More pronounced contralateral tuning to ILD than ITD

Interaural time and level differences (“ITD” and “ILD"): ILD at 4000 Hz ITD at 4000 Hz ITD in noise
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Although auditory cortex (AC) is necessary for

sound localization (e.g, Malhotra et al. 2004), the representation

of ITD & ILD and their relationship in AC (e.g., Johnson & Hautus @
2010) remains poorly understood.

Neural recordings of cortical sensitivity to ILD in animal models suggest broad contralateral tuning ILD ITD** D
(Higgins et al.2010; Middlebrooks & Pettigrew 1981; Stecker et al.2005). There is less evidence examining ITD pro-

cessing in the cortex (Kelly & Phillips 1991; Reale & Brugge 1990), or directly comparing the two cues.
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Above and right: Cortical maps of sensitivity to ITD at 4000 Hz

Above and right: Cortical maps of sensitivity to ILD at 4000 Hz Above and right: Cortical maps of sensitivity to ITD in noise
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Methods Activation maps across ILD and ITD cue values Discussion
3 experiments (10 normal-hearing, right-handed subjects per experiment) presenting varying stimuli: - Response to ILD at 4000 Hz is contralaterally tuned.
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ILD at 4000 Hz: Narrowband Gabor click trains (4000 Hz carrier frequency, 2-ms interclick interval) ILD at 4000 Hz Centered o Tuning function is non-monotonic - i.e., response enhanced at both contra and extreme ipsi ILD values
varying across ILD (+/-30, 20, 10, 5,0 dB ILD), or silence (-10 dB SPL). foo o - thereby reducing contralateral tuning effect as measured.
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3D functional preprocessing: motion corr., high-pass filtering (100 s), and denoising in MELODIC (FSL). - Stimulus history may affect response to ITD (Malone et al. 2002) more than ILD.This was modeled in the
2| Fixed-effect cross-run individual analyses in FEAT (FSL). L present experiments, but not in past studies.
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S ndividual cortical surface extraction, projection to average surface with smoothing o ,an across ITD values (noise condi-
<<| random effects cross-subject analysis on surface performed in Freesurfer. tion). Formatting identical to ILD / / / : ,- ,- ,- ,. ,.
Response curves plotted in MATALB for top 1000 voxels responding in MATLAB group analysis. maps above. LH: N200 Futu re Directions
Bottom row: Contrast maps for - More fully examine effect of stimulus history on results.
ITD. Formatting identical to ILD .
contrast maps above. Ak M\ RH  Conduct time course and MVPA analyses of data.
R R N SN R » Perform future experiments manipulating behavioral task.
Unlike the ILD data, however, nei-
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contralateral tuning across ITD
values.
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