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ABSTRACT: 

Background: Recording auditory responses evoked with natural speech is challenging, due to 

the inherent variability and typical parameters of normal speech, with fundamental frequency 

between 90-260 Hz (glottal pulses separated between 3.8 and 11 ms) and articulation rates 

around 10-12 phonemes/s (phoneme duration between 40 and 150 ms). Due to this difficulty, 

conventional methods for obtaining evoked responses to speech include transient responses 

using short and isolated vowels or syllables, frequency following response to fundamental 

frequency in stationary phonemes, or speech-evoked envelope following responses.  

Methods: Based on the multi-response deconvolution method developed by our team, and 

using synthetic phonemes, we propose a simultaneous deconvolution of events corresponding 

to phonemes and to events corresponding to glottal pulses. In the proposed protocol, the 

stimulation pattern includes several phonemes (/a/, /i/ and /s/) and click bursts. We 

deconvolve separately the responses to the short-term events (glottal pulses in vowels and 

individual clicks in click bursts), and to the long-term events (phonemes or click bursts). 

Results: Responses recorded from 6 subjects, reveals consistent early responses (with clear 

ABR/MLR components) to the short-term events and late responses (with clear MLR/ALR 

components) to the long-term events. Results with different configurations of the stimulation 

pattern also illustrate which configurations are more appropriate to obtain consistent 

responses within exploration times around 10 minutes. 

Conclusions: This preliminary study with synthetic speech provides valuable information for a 

better understanding of the perception of the speech, and for the development of protocols 

based on speech signals to assess the auditory function. 

 

  


