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1. CONTEXT





Fundamental Frequency + Duration 


       (  MLPs


Segmentation of speech into supra-segmental units





Casual speech  ( Some contour mislead the system








QUESTION: 	How would listeners perform an	 �equivalent task?


2. DELEXICALIZATION





Many methods in the literature to study the contribution of prosody:


Band-pass filter & spectrum rotation (waveform processing)


random splicing or gating (cut and paste procedure)


Reiteration (speaker mimics a sentence)





The method is a variant of the reiteration procedure: the speaker is the MBROLA speech synthesizer ( accurate control on prosody


As little phone replacement as possible so that speech is no longer understandable


REPLACEMENTS


Consonant replacement table


Phones�
Replaced by�
�
/p/ /t/ /k/�
/t/�
�
/b/ /d/ /g/�
/d/�
�
/f/ /s/ /S/�
/s/�
�
/v/ /z/ /Z/�
/Z/�
�
/m/ /n/�
/n/�
�
Liquids and semi-vowels untouched


 ( no F0 normalization


Vowels replaced with /E/ (alt. /A/ to avoid /E/ /E/ successions)


Pause are shortened to 											 80ms


Example: 


“La presse aujourd’hui nous pose 2 questions”  


becomes 


“lE tREs EzERdHE nE tEz dE tEstjE”


DURATION NORMALIZATION


Zscores on the whole corpus to cope with intrinsic durations (esp. /a~/ /o~/ /e~/ /9~/) 


Zscore is an elastic distortion measure on a log scale:


Zscore i = (logdurationi - (i) / (i


Example: 


/a~/ : ( = log 100ms  (= log 2 ( 	means typical range 											is 50-200ms


/E/  : ( = log 60ms  (= log 1.5 ( 	means typical range 												is 40-90ms


logdurj = (j * Zscorei + (j


A 200ms /a~/ gives zscore=1, equivalent /E/ is 90ms.


PROSODIC KARAOKE





Means to get a feedback of the perception of listeners. 





The Karaoke-like device features:


a display with an orthographic syllabic transcription 


 the selection of the syllables with the mouse


 allows to listen to any part





A moving cursor follows the syllables being played.





Subjects are asked to find all the word group boundaries they can, with a maximum confidence. 


4. EXPERIMENT





Work on 6 sentences (43 to 90 syllables) with 4 conditions:





F+D: original F0 and duration


D: constant F0, original duration


FM: original F0, constant duration �	( 	rhythm sounds fairly constant. Overall 				speech rate of unaccented syllables


FS: same as FM but slower by 40%�	( enhances the perception of accents


SIGNIFICANCE





18 subjects - organized so that each syllable for each condition could be marked as a boundary by 6 subjects 





( agreement ranges from 0 to 6. �





Agreement of 5 or 6 subjects significant with p<0.001


“    “    “     “   4 subjects  “     “   “    “    “   “  p<0.05








5. RESULTS





Validation of the delexicalization procedure:





Nobody was able to recognize words





All the F+D marks with a significant agreement are positioned on syntagmatic or discursive boundaries.


		( share structure properties with real speech





Subjects managed where the MLPs were trapped !





COMPARISON OF THE CONDITIONS





Correlation of agreement scores between :


F+D and D is 0.86 


F+D and FS is 0.66


Listeners relied mainly on duration cues.	�


�
  Pause /  Total�
�
F+D�
     32   /   39�
�
D�
     35   /   44�
�
FS�
       8   /   15�
�
FM�
      21  /   27�
�
Agreement > 3





	Less agreement	 	with FS and FM	�


 	Redundancy with	    	pauses


CONCLUSIONS








Speech synthesizers are becoming good candidates for speech perception experiments		�


Durational cues, as opposed to frequency, rule the structure of the French language		�


Timing changes the meaning of the fundamental frequency curve
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