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2. Hypotheses: effect of masker type 

Bronkhorst and Plomp (1988) investigated which binaural mechanisms are used to improve speech 

intelligibility in noise.  

Speech intelligibility is in general affected by masker type (Francart et al., 2011). 

We hypothesize that masker type influences binaural mechanisms. 

1. redundancy: may increase with more informational masking, due to easier attention; 

2. squelch:  may increase with more informational masking for all conditions, due to easier attention;   

 may even occur with only ILDs, due to  attention (Gallun et al, 2005) and  

   extra redundancy (in gaps). 

5. Discussion (trimmed-means one-way repeated-measures ANOVA) 

1.  redundancy: significant effect of masker type (F(1.73,6.91)=12.55, p=0.006); 

2.  squelch: all cues:  no significant effect of masker type (F(2,8)=3.00, p=0.11); 

 only ILDs: significant effect of masker type (F(2,8)=13.70, p=0.003); 

 only ITDs:  no significant effect of masker type (F(2,8)=2.34, p=0.16). 

REMARKS 

 our statistical tests lack power due to small sample size and large variance for fluctuating maskers: 

 from the figures above, we would also expect an effect of masker type on squelch with all cues; 

 post hoc tests did not result in significant results; 

 head shadow only depends on spectral characteristics of masker type; 

 spatial release from masking changes as a combination of all above-mentioned effects. 
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3. Methods 

 7 normal-hearing subjects, aged 20-25 years 

 Dutch (Flemish) matrix sentence test (monaural SRTs: -9.0 dB SNR; 18.7 dB SPL in quiet), with:  

 target in front (0°), masker in front (0°) or at right ear (90°),  
presented both monaurally (only better ear) or binaurally, 
simulated with HRTFs (giving only ILDs, only ITDs or all cues) 

 3 different masker types: 

 speech-weighted noise (SWN) 

 Swedish competing talker (CT) 

 modulated SWN with same temporal envelope as Swedish CT 

1. Binaural mechanisms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

= increase in speech intelligibility, due to: 

redundancy (Red): benefit of adding ear with identical information; 

head shadow (HS): increase in signal-to-noise ratio at better ear; 

squelch (Sq): benefit of adding worse ear; 

spatial release from masking (SRM): benefit spatially separating target and masker. 

  SRM = HS + Sq - Red 

 

EFFECT OF INTERAURAL TIME AND LEVEL DIFFERENCES (Bronkhorst and Plomp, 1988) 

The effect of interaural time differences (ITDs) and interaural level differences (ILDs) on  

the speech reception threshold (SRT) can be investigated separately, with the help of: 

 headphone experiment; 

 artificial head-related transfer functions (HRTFs). 

E.g. target speech in front (0°), masking speech-weighted noise (SWN) at right ear (90°): 

 

 

 

 

 

 

 

 

 

 

 

 for ILD only:  SqILD  0   SRMILD  HSILD - Red 

 for ITD only:  HSITD = 0  SRMITD = SqITD - Red 

   -SRT 

 
 
 
 

 
 
 
 

 
 
 
 
 

 

= -(SRTD-SRTC) [dB] 1.3 1.3 1.3 redundancy 

= -(SRTB-SRTC) [dB] 8.2 0 8.2 head shadow 

= -(SRTA-SRTB) [dB] -0.3 6 2.5 squelch 

= -(SRTA-SRTD) [dB] 6.5 4.7  9.4 
spatial release  
from masking 

4. Results 

6. Conclusions 

 redundancy may increase for more informational maskers 

 spatial release from masking may be reduced if redundancy is large 

 squelch may occur without ITDs, but may be due to redundancy rather than spatial attention 
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