
• ITD/ILD reweighting can be achieved with a localization training in VR.

 This has interesting implications, e. g., for making ITD information better usable by 

bilateral cochlear-implant listeners. 

 Goal: Develop a simpler training method to make the training more accessible for a 

wide range of listeners.

• Absolute discrimination training yielded a trend for increasing ILD weights, but no 

difference in discrimination thresholds between training sessions.

• Relative discrimination training failed to provide any effects, possibly because the task 

was too complex.

Experiment I Experiment II

Design

Virtual Reality (VR) Pretest

VR Localization Training (7 days) Discrimination Training (3 days)

VR Posttest

Groups
ITD Target Group

ILD Target Group

Absolute Discrimination

Relative Discrimination
(ILD Target)

Participants
Normal-hearing

2 x 10 participants (10 female) 2 x 8 participants (11 female)

Stimuli

Narrow-band (1 octave wide) noise; center frequency: 2.8 kHz

Duration: 500 ms (including 50 ms on/off ramps)

Independent combinations of ITD and ILD

Task

2 down 1 up adaptive procedure

Feedback followed the ILD location

Absolute Discrimination

• Max ILD offset from center: 30.6°

• ITD location shifted towards center by 25.2°, 

18° or 10.8°

Relative Discrimination

• Reference: between ±30.6° (ITD and ILD)

• Target: max ILD offset from reference: 32.4°

• ITD location shifted towards reference by 

25.2°, 18° or 10.8°

Analysis

We controlled for observed response 

compression in the posttest using 

each participant’s linear regression 

(stimulus vs response location) slopes.

No control for compression required.

Training thresholds were obtained by 

averaging over the last 10 reversals.

Cue weight: Slope of a linear regression [binaural cue disparity vs 

lateralization bias (i.e., the differences between response and cue locations 

in the direction of the other cue’s locations); no intercept]
(see Macpherson & Middlebrooks, 2002)

Conclusions

• Significant increase in ILD weights for the 

ILD target group

• Significant decrease in ILD weights for the 

ITD target group

• Significant group difference in the posttest

• Trend for increasing ILD weights for the

absolute task group (p = .069)

• No change in ILD weights for the relative 

task group

Note: 2 participants of the absolute task group and 3 participants of 

the relative task group had to be excluded from the pre-/posttest-

analysis due to poor performance in the VR task.

• Thresholds in the discrimination task did not differ significantly between the training 

sessions

• More variability and worse thresholds in the relative task group -> task too complex?
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Exploring Different Training Methods
to Induce Reweighting of Binaural Localization Cues

• Adaptation to altered sound localization cues has been extensively studied, 

highlighting the plasticity of the auditory system. (see Carlile, 2014, and King et al., 2011, for reviews)

• This adaptation can either be a result of the establishment of a new spatial map of the 

altered cues (Keating, Dahmen, & King, 2015; Shinn-Cunningham, Durlach, & Held, 1998) or a stronger relative 

weighting of unaltered compared to altered cues, referred to as reweighting. (Keating, 

Dahmen, & King, 2013; Kumpik, Kacelnik, & King, 2010)

• However, selective reweighting of the binaural cues interaural time difference (ITD) 

and interaural level difference (ILD) has not yet been shown. 

 We seek to fill this gap and to explore different training methods to induce ITD/ILD 

reweighting.
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