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Pop quiz

Speech sound 1s composed
of consonants and vowels.




Answer

WRONG!!




Speech sound = segments + suprasegmentals

(consonants & vowels) (intonation, pause, length, loudness)




Suprasegmentals (or Prosody)

(1) pause = phrase breaks

(2) intonation = fundamental frequency (FO contour)
(3) length = segmental durations

(4) loudness = intensity (or loudness) contour




Acquiring prosody 1n language learning

* Prosody as non-segmental features of speech

1. phrase breaks
2. intonation (F0O) contour
3. segmental durations

4. intensity contour




Previous approaches

» Explicit teaching
of prosodic features such as the intonation contours,
segmental durations, etc.

 Audio aid

Listen and repeat!

* Visual aid
Visual display of suprasegmentals
(Chun,89; Spaa1 & Hermes, 92).
Dr.Speaking® : FO contour comparison between
native speaker and non-native speaker




A new tool

A new kind of audio aid

in the form of a non-native speaker’s utterance with the
prosodic features of a native speaker’s utterance

e How this works

1. Software presents a native speaker’s utterance

2. A non-native speaker repeats the utterance

3. Software records the non-native speaker’s utterance

4. Software imposes the native speaker’s prosody onto
the non-native speaker’s utterance

5. Software presents the processed non-native utterance




Technical details

e Manipulation of
1. segmental durations, including phrase breaks
2. FO contours
3. intensity contours

e Forland?2

PSOLA (Pitch Synchronous OverLap and Add),
developed by Moulines & Charpentier, 1990
implemented 1n Praat

e For3

Intensity swap in Praat
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Technical details

Moulines & Charpentier, 1990
original waveform
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Technical details 1

Segmental durations

« Segment alignment & PSOLA processing of durations
: Alignment can be manual
or automatic (with the help of speech recognition)
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Technical details 1+2

Segmental durations + FO contour

e PSOLA processing of FO on duration-treated utterance
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Technical details 1+2+3

Segmental durations + FO contour + intensity contour

e Mathematically “neutralize” non-native speaker’s intensity
contour and transfer native speaker’s itensity contour
in Praat — Holger Miterer (personal communication)

/\_/ﬁ native intensity
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Technical details 1+3

Segmental durations + intensity contour

« Segment alignment & PSOLA processing of
duations followed by intensity contour transfer
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Technical details 2+3

FO contour + intensity contour

« “Reverse” segment alignment & PSOLA processing
of FO followed by intensity contour transfer
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Technical details

e Weakness

1. Voiceless segments can be made “voiced” in the
windowing process (pitch-synchronous technique)
2. Excessive handling results in unnatural synthesis

* Segment alignment

should be fine-tuned according to the voiced/voicless
status of the (sub-)segments for better results
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Technical details

native utterance

non-native utterance

synthetic non-native
(durations+FO-+intensity)

synthetic non-native
(durations+intensity)

synthetic non-native
(FO+intensity)

Examples

MNATIVE zound
arigFolder

argSound [with dat wary]

ongTextgrd [with dot textgnd]

ongT ierdfS egment;

MNOM-MATIVE zound
synFolder

gunSound] [with dat waw]

ayn T extand] [with dat textarid]

aynTierdfS egment;

: |native

: |WhatDiu:|Yu:uuS ayBeforaT hat. way

- [whatDidvouS ayBeforeT hat T extGrid

[1

: |no-prime

- |non-nativewhat Didv'ous ayBeforeT hat wavy |

: |nu:un-native-WhatD id'ous avB eforeT hat.Te:-:t[l

[1

HEW HOM-MATIVE sounds will be created here

outFolder [to be created]

" Standards

" Cancel [ Apply

i |test-|:|ut|:uut

ook
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file:///E:/???/????/2.YourSpeechWithNativeSpeakers'IntonationDurationsIntensity&Sour/WESPAC9/WESPAC2006-KyuchulYoon.odp/prosody-swapping-all.praat
file:///D:/??/??????-2006.05.19/wespac9/prosody-swapping-all-DF.praat
file:///D:/??/??????-2006.05.19/wespac9/DFI-nonnative.wav

Technical details

Comparison before synthesis — duration, FO & intensity
(blue & yellow)
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Technical details

Comparison after synthesis — duration, FO & intensity
(blue & yellow)

native utterance
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synthetic non-native
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Technical details

Comparison after synthesis — duration & intensity

. (blue & yellow)
native utterance
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Technical details

Comparison after synthesis —F0 & intensity
(blue & yellow)
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Implications

* The technique could be used

(1) In second language education
to facilitate/motivate acquisition of the target language prosody

to emphasize the importance of prosody in achieving native speaker fluency

(2) For patients with vocal disorders

to help achieve the prosody of a normal voice

* ASR (Automatic Speech Recognition) can be
employed to automate the segment aligning stage

23




References

E. Moulines and F. Charpentier (1990) “Pitch synchronous waveform
processing techniques for text-to-speech synthesis using
diphones” Speech Communication 9, 453-467.

D. Chun (1989) “Teaching tone and intonation with microcomputers”
CALICO Journal 6(3),21-47

W. Spaai and D. Hermes (1992) “A visual display for the teaching
of intonation” CALICO Journal 10(3), 19-30.

24




