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A Performance Improvement Method using Variable Break
in Corpus Based Japanese Text—to—Speech System
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Text—to—speech Al2EolA 2 AER RE E§ YRE 87| oM 87 A S AR, 7|18 St
ek BA9) 3717} 7120l BEo] BRI (1), Break 1@l (B; Bresk Index)i= 3137108 A 2879 HAS yehy
3, AE2HE S-S W) S BIS Reke) dEstolof gt} T8} B Bakel ool aiate| oby]
(reading style)ol] utel Yo|H o2 A A7t Wol A o] of-t ofrh. £3] d2of PA7]olx= s
4 734) (APB; Accentual Phrase Boundary)2} major phrase 7)) (MPB: Major Phrase Boundary}2] 2183} ofZo| o| o),
utepA} 2 =204 = APBe} MPB & 2758 AT = d= WS Aijighd BIE 274 break (FB; Fixed Break)%t
7h4 break (VB: Variable Break) 2 B30l YAt Adalg st ¢utE e 2 Bl 4 AAA=E a1z Y=t}
uletA] g7t AR AR B 2H PSS AT = @A Sl vBe AdE Bl 1A AR BIE B o] 881
ey A9g ST EN T3] BIZt AA4E Big obg = Sle A 2fnigitl. APBY} MPBO)| G sH= Blof
Y3ted VBRIR] FBIA] CARY (Classification and Regression Tree) S 0|89 &34, VB AL 7|4 Fol4p9} 4
KAl 700l i3l oFF & BB E s 4G9 eSS MOS HIAE A ¢130) 4,99, Alkteh g
4,25, 71&9] wHe 4 012 42 AHAE 3kt AE £ 9k

WAgol Y] JHUA, Break 9%, 7P break

Faiok 34 Ag Bof(2.9)

In lext—to—speech systems, the conversion of text into prosodic paramelers is necessarily composed of three steps,
These are the placement of prosedic houndaries, the determination of segmental durations, and the specification
of fundamental frequency contours 1), Prosodic boundaries, as the most important and basic parameter, affect the
estimation of durations and fundamental frequency, Break prediction is an important step in text—to~-speech systems
a6 break indices (Bls) have a great influence on how to correctly represent prosodic phrase boundaries, However,
an accurate prediction s difficult since Bls are often chosen according to the meaning of a senience or the reading
style of the speaker, In Japanese, the prediction of an accentual phrase boundary (APB) and major phrase boundary
(MPB) is particularly difficult, Thus, this paper presents a method to complement the prediction errors of an APB
and MPB, First, we define a subtle Bl in which it is difficult to decide between an APE and MPB clearly as a variable
break (VB), and an explicit B as a fixed break (FB), The VB is chosen using the classification and regression tree,
and multiple prosodic targets in relation to the pith and duration are then generated, Finally, unit-selection is
conducted using multiple prosodic targets, In the MOS test result, the original specch scored a 4,99, while proposed
method scored a 4,25 and conventional method scored a 4,01, The experimental results show that the proposed method
improves the naturalness of synthesized speech,
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I 1. J-ToBI2) Break Index
Table 1. Break indices of J-To8I.

4 degrees of Bls

0 Strong cohesion, Typlcal of fast speech or AP-medial
lenition processes [4].

No higher-level boundary. Typical of the majority of
AP-medial word boundaries [4].

2 Medium disjuncture. Typ:callv corresponds to the 1onally
-defined accentual phrase boundary [4].

3 Sirong disjuncture. Typically corresponds to the lonal'ly
~defined intonation phrase boundary {4].

B 2.2 =20M A28 Break Index
Table 2. Break Indices used in this paper.

6 degrees of Bls

0 [No prosodic break : same as the J_ToBI Lléage

Prosadic word boundary (WB) : same as the J_ToBI
usage

Accentual phrase or nﬁinor tone group boundary {AP) :
2 |No BPM at the end & No followed by a pause &
Without pitch range resetting

Major phrase (intermediate phrase) boundary (MP) :
3 |BPM at the end & Followed by a pause & Without
pitch range resetting

Intonation phrase boundary {IP) :
4 |BPM at the end & Followed by a pause & pitch range
resetting

Sgntence boundary (SB]

| w
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E 3. 714 Break OI& 12! 0f
Tabte 3. Examples of variable break prediction rule.
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Text Data Speech Data

Text analysis
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Fig. 1. Modeling of varialbe break.
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Table 4. Fealures used for CART Modeiing.

No Features

Numoer of mora in (11, , 1, 115,105 ,.00 )

Number of mora before/after 11, within (P

Part-of-speech type of (11, .o, .07 .1 )

Tone pattern of consecullve five mora before Mn

Tone pattern of consecuuve five mora after Mn

Phoneme of mora in {115, i, 1,10 )

Kind of morph (15, a0, 00, 10 10

mwmm‘hwm——

Break of (i, .1 )

E 5. EA9 790 S22 A2EH Morphel £5
Table 5. Kind of morphs for 7th feature in table 2.
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Fig. 2. Distributions of prediction probabilities in real AP
and MP boundaries.

E 6. AP/MP2| decision treel] HIAE B
Table 6. Performance of AP/MP prediction tree.

Precision Recall F1-Score
AP 90.92% 94.46% 92.63%
MP 79.42% 69.28% 74.00%
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Fig. 3. Decision of variable break.
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IV, Multiple Prosodic Targets
S0l AT A 8 B, 24 A,
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X3 %IHEI-L‘.} 7}70] ghAd7 oA = BI7L ABA Sl 9 Wa)
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Table 7. Rate of variable break.

~.._prediction AP MP

targel e FB | VB B | B
AP 70.64% |29.26% (@)| 32.55% |67.45% (b)
Y 19.02% |8083% (&)] 60.05% |30.95% ()
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Fig. 4. Proposed Prosody Generation.
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{b) Multiple Prosodic Targets.

18l 5. Single?} Multiple Prosodic Targets
Fig. 5. Single and Multiple Prosodic Targets (PT-Prosodic
Target, GBl-Generated 8I, EBI-Expanded BI).
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Table 8. The resull of prediction and synthesis for real AP.

(a) 71t BreakE AIRSH| 2 AR

*, Synthesis

S| AP MP | IP&SB | WB | OIZE

Prediction", i
93.64% | 0.03% | 0.45% | 1.33% .
AP ( @ @ @ |B45%
mp | O%% | 3aa% | 043% | 020% | ats%
Pase | 2%% | aoon | 031% | 000% | 031%
we | 009% | 5009 | 0.00% | 0.09% | 0.08%

@D

E’SE 93.72% | 3.47% | 1.19% | 1.53%

{b) 78 Break® ARSTH 39

*, Synthesis

AP MP | IPRSB | WB | =&
Prediction’,
AP | 69.46% | 0.43% | 0.47% | 1.06% | 71.42%
MP | 26.26% | 0.82% | 0.23% | 031% | 27.62%
TP & SB | 000% | 007% | 0.26% | 000% | 0.33%
WB | 000% | 0.00% | 0.00% | 0.63% | 063%
sm [ 0572% | 132 | 096 | 200% |
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Table 9. The result of prediction and synthesis for real MP.

(@) 7IH BreakS AIESIK| 22 A%

Y, Synthesis

prediction™| AP MP IP&SB | WB HISE

AP 43.00% | 0.00% | 0.09% | 751% | 506%

MP 056% |42.16% | 0.19% | 254% | 45.45%

IP & S8 0.00% | 000% | 3.10% | 0.00% { 3.10%

WB 0.00% | 000% | 000% | 085% | 0.85%
BME | 4356% | 42.16% | 3.38% | 10.90%

{b) 74 Break® Al2E) 2

*_Synthesis
me AP MP | IP&SB | WB | GISE

AP 029% | 17.21% | 0.03% | 0.22% | 17.75%
MP 0.18% | 77.77% | 0.52% | 034% | 7881%

IP & SB 0.03% | 1.20% 052% 0.00% | 1.75%

WB | 0.00% | 0.00% | 0.00% 1.69% | 169%

S | 0.50% | 96.18% | 1.07% | 2.25%
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