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Localisation Under Reverberant Conditions

Bernhard U. Seeber - Germany

Abstract: The ability to locate sound sources with bilateral cochlear implants can be very good in selected users in quiet
situations {Seeber et al., 2004}, but noise and reverberation severely impair it (Kerber and Seeber, 2012, 2013). The high
susceptibility to noise and reverberation in Cl listening has several roots: a} Cl users dominantly rely on interaural level
difference cues for sound localization, while interaural time difference (ITD) cues contribute little additional information
{Seeber and Fastl, 2008); b} the neural sensitivity to ITDs carried in the timing of the electric pulses is usually low com-
pared to normal hearing; c) most sound coding strategies in Cls do not code temporal information in the timing of the
electric pulses delivered by Cls. Increasing the spectral and temporal coding precision is difficult due to interaction between
stimulation pulses at the electrode-nerve interface and due to using high pulse rates. For example, refractoriness and cur-
rent-spread across channels make it hard to anticipate which electric pulses will evoke a neural response, thus preventing
a dedicated coding of temporal fine structure information.

In recent years, models have been presented which predict the auditory nerve response to sequential electrical pulsa-

tile stimulation, such as the S-BLIF model (Takanen and Seeber, 2022; DOI:10.5281/zenodo.4674564). It considers the
non-linear interactions at the electrode-nerve interface due to adaptation, facilitation and refractoriness. | present a novel
approach for finding the stimulation pattern to be delivered by the CI: First, the processing order is inverse, as the strategy
does not start from the sound. Instead, the nerve’s spiking response is the target for which a suitable stimulation se-
quence needs to be found. A nerve response model is placed in the loop of an optimization strategy which computes the
pulse timings, amplitudes and durations needed to evoke a given nerve spike pattern. Different constraints can be imple-
mented by penalizing the distance measure inherent to the optimization strategy, for example to prevent two pulses being
placed at the same time on different electrodes. | will show examples of the optimization. By basing the cochlear implant
strategy on an auditory nerve model and by taking the nerve response as the target to be achieved, temporal information
can be coded in a targeted way over the non-linear electrode-nerve interface with the aim to improve the ability to locate
sound sources and to listen in noisy situations with cochlear implants.
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