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Background Speakers monitor their production by comparing constantly the results of their motor commands (used as auditory
feedback) with the sound they predicted. But the processing of auditory feedback is condition dependent and speaker dependent:

In general, speakers compensate for perturbations of
their auditory feedback because they perceived the
discrepancy between the intended and the perceived
sounds (e.qg.[1]).

However, some speakers sometimes follow the
perturbations instead of compensating for them (e.g.[2]).

ObjECtiVC In order to better understand the source of the variability of speakers’ response to perturbations of auditory feedback,

we investigated the interactive effects of Delayed Auditory Feedback (DAF) and consistent FO shift of auditory feedback on the
production of the speakers who produced utterances composed of syllables varying in complexity. The consistent F@ shift of auditory
feedback made the speakers perceive their voice as being different to their usual voice but nevertheless predictable.

Method Analyses & Results
Stepa:
Participants: 20 French female native speakers * COMPARING the mean F© of the accented vowels obtained in the
Baseline trials with that obtained with no DAF during the test trials
Speaker MATLAB program separately for speakers of the two groups. We focused our analyses
’é) Sound card on the accented vowels, because it was shown that accented
ah ll___” vowels could be more sensitive to the perturbations of auditory
—— feedback (e.q.[3]).

The speakers’ manipulated voices were played back in real
time through earphones.

RESULT: In average the speakers trended to follow the FO shift

Training session: Baseline trials with no

DAF =120 ms | perturbations o
Test trials =
Procedure: =

Group 1 : Group 2 : :

DAF: o0, 60, 120 ms DAF: 0, 60, 120 ms :

=) (positive Shift): 0, FO (negative Shlft) .0, 2 -1 0Ob 0"'0a +1 +2 -2 -1 Ob Oa +1 +2 -2 -1 0b 0a +1 +2
1, 2 semitones 1, 2 semitones Stepz: FO shift (semitone)

* RUNNING speaker specific linear regressions with the same model
specification and REMOVING speakers for which the effect of the
FO shift went in the opposite direction with respect to the group (2
speakers from groupi and 3 speakers from group2) in order to
further investigate the responses of the speakers who followed the
FO shift to perturbations.

The speakers were asked to repeat several times (organized in
blocs of six repetitions) three French sentences with random
perturbation combinations for each repetition.

Stimuli:

* For training: the French text “"La bise et le soleil”
* For Baseline and test trials: three French sentences
differed in syllabic complexity:
« CV: [vivj€vila vE/
*  CVC: [/3aklin 3¢k |a 3us/
« CCV(C): /badle biiz la bya/

Step3:

* TESTING the effects of DAF, FO shift, syllabic complexity and that
of their triple interaction on accented vowels’ duration, on their
average FO and on variability of spectral change patterns (as
captured by the mean absolute deviation of the average squared

change of Mel-Frequency Cepstral Coefficients trajectories
[MFCCs]).

RESULTS:

Discussion & Conclusion

The lengthening of syllables

 When the FO of auditory feedback was continuously was the most important effect

perturbed in the same direction during connected E; of DAF on speakers’ production.

speech production, speakers tended to follow the S The degree of DAF was

perturbation. § positively correlated with the
* According the interactive alignment model ([4]), this is - duration of the accented vowels

an expected consequence of the predictability of the FO ErrTrerEErarnelkEnmeees 0/ (e two groups.

shift and of the presence of simultaneous perturbations. FO shift (semitone)

* Due to these manipulations, the sensorimotor system

may adapt its functioning to the heard sounds as it " A small delay in auditory Z

happens when processing the sound another speaker’s feedback (6oms) reduced 3

voice. This adaptation should result in a form of phonetic significantly the variability of >

convergence. Therefore, we should observe an thg spec.tra{ _cha_ngepattern_s. O

interaction between the effects of F@ shift and DAF on " This variability increased with 5

speech production. higher syllabic complexity. Y PP ET Y Y PR ET Y WP
* The variability in the production of segmental material FO shift (semitone)

was related to DAF and syllabic complexity.

 However, no direct interactive effects between F@ shift
and DAF on speakers’ production was observed. Further
work is required in order to compare the behavior of the
speakers analyzed in this study to that of a group of
speakers who are exposed only to DAF.
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