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A hierarchical prosodic model (HPM) is constructed for

The joint prosody labeling and modeling algorithm for Mandarin
read speech is extended for spontaneous speech by additionally
considering the affecting patterns:

Particular Unit (PU) type: particle, marker, uncertain and
foreign speech

Part of speech for normal speech part

Break types of syllable boundaries

Syllable contraction and lengthening

mandarin spontaneous speech using MCDC corpus

The prosodic characteristics and disfluency events of

spontaneous Mandarin speech are explored by investigating the
parameters of HPM

The Hierarchical Prosody Modeling

The four-layer prosodic structure consisting syllable/particular
unit (SYL/PU), prosodic word (PW), prosodic phrase (PPh), and
breath group/prosodic phrase group (BG/PG) is adopted

Two types of tags are employed to represent the prosody
structure: BREAK type (syllable/PU juncture) and PROSODY
STATE (inside syllable/PU)
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Be Vx a are the affecting patterns (APs) of affecting factors x

() R (R,) denotethe global mean vector and covariance

matrix of modeling residual

train the HPM and label the corpus with prosodic tags.
T",A"=argmax P(T|A,L,A)
T.A

Database and Preprocess

* Database

- MCDC 8-hour dialogues from 16 speakers

- Texts with phonetic and linguistic tags are transcribed by
linguist experts

- Spontaneous speech characteristics: repetition/restart/repair,
pause, pronunciation variation and sociolinguistic phenomena
are also annotated

*  Syllablealignment

- HMM forced alignment with manual error correction
*  Syllable acoustic features

- Utterance level mean-and-variance normalization for duration
and energy

- Speaker level mean-and-variance normalization for FO values
- Syllable contour is represented by four Legendre Polynomial
coefficients

Modeling results of HPM
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feature(l), tone(t), base-syllable(s), final(f), part-of-speech(pos),

and contraction/lengthening tag(cl)
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sp, sd, and se are further expressed:
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The unsupervised PLM algorithm is employed to simultaneously

lysis on Disfluency Events

The utterance examples of Repetition

Type | Start _Interrupt End Sentence
1 M s R Fr L GRS ST — A
~(dui)*(dui)*(dui)#wo you ting shuo suo yi xiang wo xian sheng
jiang yi gian you yi zhong shuo fa
2 R (M) * ({28 T — (@5
yin wei\(ta)*(ta)#ju le yi ge li zi
3 RF—HERE CRIDD* CEE)#EERELLATSE
dai yi zheng tian dui”(lei si)*(lei si)#tya li shandanazhong |
4 WOR B (REFAR)* (REFR# AT LLE(E
chui liang feng jiu jue de”(hen shu fu)*(hen shu fu)#suo yi zhe ge

Break labeling results of repetition at different boundaries

by Non-pause breaks Interruptboundary
Type B0 Bl B2-1 B2-2 B2:3 B3 | B4
1 28% 43% 9% 3% 15% <1%
2 7% 18% 25% 16% 9% 20% || 4%
3&4 4% 11% 27% 15% 15% 9% || 8%
End boundary Dominated by Short-to-long pause breaks
Type BO Bl B2-1 B2:2 B23 B3 B4
1 5% 5% 41% 8% 3% 29% 9%
2 19% 23% 37% 5% 11% 3% 1%
3&4 17% 29% 27% 6% 12% 6% 3%
Short stops for all three types Start boundary Jtterance "
Type | BO Bl B2-1 B2-2 B2:3 B3 B4 Bs
1 2% 7% 14% 6% 8% 1% | 6% ][] 46%
2 8% | 25% 22% 9% 3% 4% 5% | 17%
&4 9% | 18% 23% 5% 5% 4% 6% | 19%

Pitch resets

The utterance examples of Restart and Repair
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SYL duration APs of prosody states and the histograms of
normal syllable and PU
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Some states are used to represent extreme cases of PU
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