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� Neher at al. (2017) investigated the candidacy for different bilateral directional

processing schemes for listeners with symmetric and asymmetric hearing loss

and differences in binaural processing capability.

� This study applies the Binaural Speech Intelligibility Model (BSIM) to these data

evaluating the applicability of the model to aided performance in informational

maskers.

� Aim: Disentangling the relative contribution of binaural processing and better ear

listening for different processing strategies on speech intelligibility in two speech

maskers (intelligible versus unintelligible) .

INTRODUCTION

Listeners:

� Elderly listeners with symmetric (N=20) or asymmetric (N=19) hearing

thresholds below 2 kHz

� Large spread in the binaural intelligibility level difference (BILD)

� Matched for age, hearing loss, and selective attention

Measurement conditions:

� Aided SRTs, virtual acoustics

� Frontal target talker, two speech maskers from ±60 azimuth (OLSA or ISTS)

Bilateral directional processing:

� Simulation of a linked pair of completely occluding behind-the-ear HAs

� Processing schemes differed in the tradeoff between signal-to-noise ratio (SNR)

improvement and binaural cue preservation.

Results (Neher et al., 2017):

� Significant interaction between BILD, processing scheme, and acoustic scenario

� In situations with lateral speech maskers, HA users with BILDs larger than about

2 dB profited more from preserved low-frequency binaural cues than from

greater SNR improvement, whereas for smaller BILDs the opposite was true.

� Audiometric asymmetry reduced the influence of binaural hearing.

� N0Sp detection performance at 500 Hz predicted the benefit from low-frequency

binaural cues.
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� Binaural speech intelligibility model 

(BSIM, Beutelmann et al., 2010)

� Gammatone filterbank (143 – 8346 Hz)

� Equalization-Cancellation (EC) Process 

� Speech Intelligibility Index (SII)

� Short time processing accounting for 

“listening in the dips’’

� Individualization of binaural processing 

errors based on BMLD in tone in noise 

detection task at 500 Hz and 1000 Hz

MODEL

Fig 4: Individual SII values for intelligible maskers at SRTs for

diotic algorithm (“beamfull”). These values were as individual SII

references in all predictions shown below. They take

Informational Masking (IM) of matrix sentences and individual

monaural component into account.

Fig 5: Model predictions using only better ear listening overestimates SRTs in situations, where binaural 

parameters are available across the whole spectrum, especially for subjects showing low SRTs in this condition.

Fig 6: Using model with binaural processing and better ear listening improves predictions especially for listeners 

who achieve low SRTs.

Fig 7: With low-frequency binaural cues available, but diotic signals at high frequencies, the BSIM tends to 

overestimate SRTs for listeners who achieve low SRTs for intelligible masker (left panel), but shows better 

agreement with data for unintelligible masker (right panel).

� BSIM is applicable to intelligible and unintelligible speech maskers.

� Informational masking (as well as individual monaural component found in Neher et

al., 2017) is considered by SII reference.

� BSIM disentangles better ear listening from interaural temporal processing.

� Binaural benefit occurs in well performing aided HI listeners when HA processing

provides low frequency interaural timing cues.

� Individual binaural processing errors taken from tone-in-noise BMLD experiments at

500 and 1000 Hz improve prediction accuracy only very slightly.

� Binaural release from informational masking is only slightly underestimated by BSIM.

CONCLUSION

Fig 1: Polar patterns of four bilateral processing scheme from Neher et al. (2017).

Fig 2: SRTs for intelligible masker (left panel) and unintelligible speech maskers (right panel) from Neher et al. 2017.

Fig 3: BSIM (Beutelmann et al., 2010).

Fig 8: Measured SRTs (left panel) and predicted SRTs (right panel) for processing providing full binaural information.
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