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w Adaptations of the talker

w Separation of competing sounds

w Perceptual compensation for distortion

w Audio-visual speech synthesis

Robustness of speech 
communication



Adaptations of the Talker



Talker variability

wNative and non-native listeners 
make use of information about the 
talker in spoken word recognition.

Bradlow and Pisoni  (JASA, Oct 1999)



Bradlow and Pisoni  (1999)
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Separation of competing sounds



Cocktail party problem

Hearing impairmentVocal tract size

Amplitude fluctuationsFundamental frequency

Level differencesSpatial location

Bronkhorst  (Acta Acustica, 2000)
Cooke & Ellis (Speech Communication, 2001) 



w Performance depends on degree of 
similarity between target and masker. 

wListeners can attend to the quieter of 
two competing voices.

w Interference is caused by informational 
masking, not just energetic masking.

Brungart et al. (JASA, Nov 2001)
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Competing talkers



Brungart et al. (2001)
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Perceptual compensation for 
distortion



Perception of filtered speech

wEveryday English sentences filtered 
using narrow bandpass filters remain 
highly intelligible (>90% words correct) 

n one-third octave bandwidth, 1500 Hz center 
frequency, 100 dB/octave slopes

Warren et al. (Percept Psychophys 1995; JASA 2000)



Perception of filtered speech

Stickney and Assmann (JASA 2001)



Bashford et al. (2000)



Audio-visual speech synthesis



Facial animation

wDynamic inversion of muscle model

wKinematic recordings of facial 
movements

Pitermann & Munhall  (JASA, Sept 2001) 



Pitermann & Munhall  (2001)

w Inverse dynamics approach to face animation 

Epidermal mesh Texture map
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Hot topics in cochlear implants

w Combining acoustic and electric hearing

w Bilateral cochlear implants

w Combating channel interaction: Electrode 
design

w Noise reduction strategies



Cochlear Implants

w For patients with profound 
hearing loss.

w Bypasses the normal hearing 
mechanism and electrically 
stimulates the auditory nerve.

w Components
n External (speech processor, mic)

n Internal (RF receiver)
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Combining acoustic and electric 
hearing



What type of patient?

Example:  50% discrimination bilaterally,
not  happy with amplification
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Speech recognition for
6mm electrode patient (Turner et al., 2001)
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Bilateral cochlear implants



Are two implants better than one?
Potential benefits of bilateral implants:

ü Better localization

ü Better speech recognition in noise

There are two possible advantages of adding a second ear when 
listening to speech in noise:

w First, the head creates a physical barrier between noise on the 
contralateral side of one ear.  This ‘head shadow’ attenuates 
the noise reaching the ear on the other side of the head, 
resulting in having an ear with better speech-to-noise ratio.

w Second, when the speech and noise are from different 
locations, the brain may be able to separate them using their 
distinct localization cues, and thus improve intelligibility.  
This second potential advantage is referred to as binaural 
squelch.



Sound Localization (Tyler et al., 2002)
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CUNY Sentences
+10 dB S/N, Noise in Front
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Electrode Design



Channel Interaction

w Cochlea is filled with conductive salt solutions, which 
allows current to spread. 

w Current spread is detrimental to speech recognition when 
current fields from different electrodes interact. 

w Solutions:

n Speech processing strategies (e.g., CIS) which stimulate 
the electrodes sequentially rather than simultaneously.

n Better electrode design:

l Better positioning – closer to the target cells

l Inserting buffers between electrodes for better localization



Non-simultaneous 
stimulation

CIS speech
processing
strategy

Time 



Standard Electrode



Standard Electrode w/ EPS



Hi-Focus Electrode w/ EPS



Speech Recognition 
Performance (Stickney et al., 2000)
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More hot topics

w Stochastic resonance
n Increasing the stochastic properties of electrical 

stimulation for reduced fiber synchrony.

n High-rate pulse trains (> 5000 pulses/sec) may create 
random spike patterns in auditory nerve fibers 
(Rubinstein et al., 1999)

w Noise reduction strategies
n Pre-processing the noisy signal with a standard noise-

reduction technique (e.g., spectral subtraction) may 
benefit some subjects in noise (Loizou et al., submitted)
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