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1. Introduction
In everyday communication scenarios sound sources are
often spatially distributed in the auditory scene. When
interferers get spatially separated from a target stream, speech
recognition performance improves. This phenomenon is called
spatial release from masking (SRM). It is well established that
hearing impaired listeners (HI) have difficulties when
following a single talker in the presence of other, interfering
talkers. These difficulties manifest themselves both in
increased SRTs and in a decreased SRM [1,2].
SRM in the horizontal plane is partly facilitated by
binaural unmasking [1]: the hearing system is able to aid
speech recognition by detecting and exploiting disparities in
the interaural timing differences (ITDs) of the arriving sound
waves between the ears, associated with each sound source
separately. Binaural unmasking is thought to be mainly
facilitated by differences in ITDs at low frequencies [3]. It has
been shown that both hearing loss and aging can be
independently associated with reduced binaural temporal fine
structure (TFS) sensitivity. This can e.g. negatively affect the
ability to detect interaural time differences (or interchangeably
interaural phase differences, IPDs) in pure-tone carriers at low
frequencies [4,5,6] or the upper frequency limit at which
listeners are sensitive to such differences [7,8]. Despite these
findings, several studies have suggested that SRM due to
binaural unmasking is in the same range for most of the HI
listeners with a symmetrical impairment as for the normal
hearing listeners (NH) [1,9]. Still, assuming that SRM due to
binaural unmasking is indeed mainly facilitated by lowfrequency ITDs, it is reasonable to expect a reduction in SRM
for listeners who have a reduced sensitivity to detect ITDs.
Furthermore, the putative effect of reduced sensitivity to ITDs
is likely to be pronounced in listening scenarios where SRM is
triggered by ITDs in the range or below the individual ITD
discrimination thresholds.
In the current study binaural TFS coding abilities at low
frequencies and the amount of SRM due to binaural
unmasking are being measured in 10 young NH listeners and
10 middle aged or elderly listeners with normal hearing below
but with a symmetrical hearing loss above 1.5 kHz. It is
hypothesized that a reduced sensitivity to detect ITDs has a
more pronounced effect on SRM due to binaural unmasking
once the spatial separation between target and maskers is
small, i.e. triggered by ITDs in the range of where they are just
detectable for the individuals.

2. Methods
2.1. Binaural TFS coding
To assess the robustness of binaural TFS coding, interaural
phase discrimination thresholds (IPDTs) for pure tones are
measured for a range of frequencies below 1.5 kHz. A
weighted up-down, 3I-3AFC method is used to track the
70.7% point on the psychometric function. First, the upper
frequency limit at which subjects are able to detect a 180°
phase shift between the ears is assessed (IPDTFR). After this,
IPDT thresholds are evaluated starting at 250 Hz, and then at
increasing frequencies in 250 Hz steps, until the IPDTFR is
reached. Stimuli are presented in a similar way to [4].

2.2. Speech intelligibility and SRM
The stimuli in the speech intelligibility experiments are
delivered via headphones. SRTs are measured using the
Danish DAT corpus as target sentence material [10]. The
target sentences are embedded into a stream of sentences
uttered by the two other talkers from the same corpus or into
speech shaped noise (D2 or SSN conditions, respectively). The
target is always presented diotically, while maskers are
presented either diotically (reference condition) or
dichotically, steering their lateral position to the side using
ITDs only. When large ITDs (680 µs) are used in the dichotic
masker conditions, SRMs for both noise types are calculated
as the difference between SRTs in the reference and spatial
conditions. In the D2 masker condition, the effect of spatial
separation due to small ITDs is assessed by measuring the
amount of ITD needed to yield a fixed 3 dB SRM. As the
amount of SRM with SSN is typically just around 3 dB, the
effect of spatial separation due to small ITDs in the SSN
condition is assessed by measuring SRMs for fixed small ITDs
(270 µs).

3. Preliminary results
According to preliminary data collected on 10 NH and 6 HI
listeners, it appears that processing of ITDs in this HI group is
only affected at frequencies above about 750 Hz. In the speech
intelligibility experiments HI listeners show elevated SRTs but
similar SRM values as the NH listeners. The data of the HI
group suggest that the IPDTFR values might be predictive of
SRM in stationary background noise only, but not in
fluctuating two-talker babble. One possible explanation could
be that in the latter case susceptibility to informational
masking gets confounded with abilities related to binaural
processing.
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