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Listeners were presented with two phrases of concurrent speech syllables: target and masker.

The target phrase contained three syllables and the masker phrase contained two syllables.  The 
masker syllables coincided with the second and third target syllables.

The speech syllables were taken from a large speech database (Ives et al, 2005).
The original speech is from one speaker, it is normalised for pitch and level and it is 
also perceptual-centre corrected.

Parameters measured
Target to masker ratio (TMR):  0, -6 dB;
Masker locations:      0°, 4°, 8°, 16° or 32°;
Speaker size for masker voice:  5 size differences for each of 8 spokes;
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It is normal to communicate in conditions in which there is distracting speech interfering with the 
target speech, e.g. cocktail party (Cherry, 1953).

Both speaker location cues (Arbogast et al., 2002; Hawley et al., 2004) and speaker size cues 
(Brungart, 2001) have been shown to have a significant effect on target speech recognition in a 
multispeaker environment.

This study investigates the interaction between speaker location cues and speaker size cues in 
multispeaker environments.

We hypothesize that the auditory system normailises for speaker size (Pulse rate normalisation and 
Scale normalisation; ) and speaker location when performing recognition in a multi-speaker 
environment. 

 
Location and size cues strongly interact. Humans can use any combination of the two cues to 
improve recognition.

 Interaction occurs when location and speaker size cues are small, such that their individual    
 contribution would be insufficient to produce a large masking release.

 Increasing either the location or speaker size, reduces the interaction, as the stronger cue comes  
 to dominate. 

 The effect of size and location differences on performance, and the interaction between them, is  
 strongly dependent on TMR.

 Location gives more release from masking, shown by a higher maximum.

An effect of syllable type: performance decrease with CV Stops and VC Sonorants –driven by response 
to consonant / vowel.

The task was made more or less difficult by changing the location, 
the size difference and/or the level between the two talkers.

Task: identify either the second or third target syllable (chosen randomly).

33 different speaker sizes were 
used for the masker.

Speaker size was controlled using 
STRAIGHT (Kawahara and Irino, 
2004).

Speakers were distributed as 5 
sizes on 8 spokes which radiated 
out from a center target speaker.

Points equidistance from the 
center across all spokes have a 
common size difference between 
themselves and the centre point.90 110 134 164 200 245 30022

18

15

12

10

GPR / Hz

VT
L 

/ c
m

Normal distribution
 of adult males

Normal distribution
 of adult females

Masker speakers

Target speaker

The speech stimuli are convolved with head related transfer functions (HRTF) to convey location 
information (Wightman and Kistler, 2005).

The frequency responses of the five HRTFs used are shown below.
Red lines represent the response at the right ear and the blue lines the left ear. 
The green line shows the Interaural level difference (ILD) between the right and left ears. The     
interaural time difference (ITD) is expressed as the time lag of the sound arriving at the left ear 
relative to the right ear

The effect of masker location on performance for different size differences (spoke point)
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Surface render showing interaction of masker separation, size difference and level.

Performance breakdown showing responses 
with just the consonant correct, just the vowel 
correct or both (syllable) correct.

Decrease in VC Sonorants is driven by Vowels.

Decrease in CV Stops driven by Consonants.

Effect of syllable type
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No effect of consonant / vowel order.

Performance decrease for VC Sonorants 
and CV Stops.

Interaction of syllable type with level.


