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Problem:

Automatic detection of Manda-
rin prosody boundary.

Method:

Detecting prosody boundary
based on tone nucleus features
and Deep Neural Network (DNN)

model.

> This method firstly calculat-
ed the boundary-related param-
eters by applying the tone nu-

cleus features.

> Then, the parameters were
modeled by DNN.

Conclusion:
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2.2 Tone nucleus and prosody
boundary
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1)Tone nucleus denotes the FO target and
serves as the primary acoustic cue for tone

perception.

2)Articulatory transitions are the FO variations
occurring as the transitions to or from the to-

nal targets.
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Tone 17, with a prosodic phrase boundary between

Considering interaction be-
tween adjacent tones, the meth-
od of using tone nucleus model
to extract boundary-related pa-
rameters is effective.
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1) SilD_f: The duration
of silence after the cur-

rent syllable.
2) SyIDur: The duration

of the curre

nt syllable.

3) SylDurRatio_foll:
The ratio of the duration

of the curre

nt syllable

and that of its following

syllable.

4) SylDurRatio _pre:
The ratio of the duration

of the curre

nt syllable

and that of its preceding

syllable.

1) Fitting the pitch contour of current tone
nucleus with f(x)=a+bx+cx2 and {a, b, c}
was used to represent the pitch contour fea-
ture.

2) PMax: The maximum FO value of the cur-
rent tone nucleus.

3) PMin: The minimum FO value of the cur-
rent tone nucleus.

4) PRange: The FO range of the current
tone nucleus.

5) PMean: The mean FO value of the cur-
rent tone nucleus.

6) PMRatio: The ratio of current syllable’s
PMean and the following syllable’s PMean.
7) PRatio: The ratio of the FO of the last
point in current tone nucleus and that of the
following syllable.

8) Delta_Max: The difference between the
current syllable’s PMax and the following
syllable’s PMax.

9) Delta_Min: The difference between the
current syllable’s PMin and the following syl-
lable’s PMin.

1) EgMax: The maximum
energy value In the current
tone nucleus.

2) EgMin: The minimum
energy value in the current
tone nucleus.

3) EgRange: The energy
range of the current tone
nucleus.

4) EgMean: The mean en-
ergy value of the current
tone nucleus.

5) EgRatio: The ratio of
current syllable’s EgMean
and the following syllable’s
EgMean.
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5.2 Experiment Setup

1) A 20-unit input layer.

2) 3 hidden layers, each layer consists of 512 sig-

moid units.

3) An output layer consists of 5 softmax units.

5.2 Experiment results

SY-CART 90.9 486 509 80.8 61.7
SY-DNN  96.1 212 441 753 746
TN-DNN  96.1 226 476 383.6 75.1

System

Accuracy

SY-CART
78.3

TN-DNN
77.34

SY-DNN
76.5

SY: syllables, TN: tone nucleus

This paper proposed a method
of automatic prosody bounda-
ry detecting based on acoustic
features of tone nucleus and
DNN model, the experimental
results demonstrate that the
method is effective.



