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e Simulating intonational varieties of
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Goals

e Gain more precise knowledge about the
major intonational varieties of Swedish

e Develop the Swedish prosody model
theoretically and experimentally

e Simulate the prosody of these vapéti
using SPEECH SYNTHESIS J%%’f?gy

P _ﬁ%rg‘m—
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Two speech databases

e SweDia 2000 (Bank of Sweden, 1998-2003)
= 1200 speakers of Swedish from >100
communities (Sweden & Finland)
e elicited and spontaneous speech
. SpeechDat (EU project, reference data for ASR)

= 5000 speakers (from all over Swederf)-\‘* »
¢ read, telephone transmitted speech % “’;ﬁy
e two prosodically interesting sentence,g*
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The Swedish prosody model

¢ Bruce & Garding (1978)

e Bruce & Granstrém (1993)
e Bruce (2007)
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Features of the prosody model

e Word prosody
- Timing characteristics of word accents
- Pitch patterns of compound / simplex words.:
e Utterance prosody %
- Intonational prominence levels
- Concatenation patterns
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Utterance intonation

e Intonational prominence levels
— clear distinction focal / non-focal accentuation
(= 2 prominence levels)
- no clear distinction focal / non-focal accentuation
i.e. equal prominence (= 1 prominence level)
e Concatenation patterns

= A
- tonal concatenation between prominent words 61‘@\\1
phrase (pitch patterns of phrasing) .fw‘

£ ot
e .
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The Swedish intonation model

Updated and revised (Bruce, 2007)
- a tentative taxonomy of Swedish intonational varieties:

Intonational variety:| South Géta Gotl.- Svea  North  Finl.Sw.
Dala

6

Prosodic feature:

Timing characteristics of late early late early late nodistinct.

word accents

Pitch patterns of same same distinct  distinct  distinct same
compounds

Intonational prominence one two one two one one ot
levels dish &
Concatenation patterns low up down high  down low &
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Methods

e Analysis and description of recorded speech:
- prosodic (tonal and temporal) patterns
- coordination of prosody and segmentals

e Simulating prosody using speech synthesis:
- resynthesis of recorded speech
- “real” speech synthesis i »"(

e Focus on seven main varieties: =/ (35 qﬁ;
- South, Goéta (West), Svea(East), DaLé, Go;SQ-l

North, and Finland Swedish N i Sl
g0 <=
ff‘:_:u . =3 n
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Map of Sweden and the Swedish-speaking parts of Finland
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SWING: swedish INtonation Generator

e Background

- Auditive and acoustic analysis of dialectal
speech samples important part of our work-
e collect empirical evidence of prosodic patterwf .
the regional varieties of the Swedish prosody’ ‘m el. 7
¢ identify patterns not yet included in the mp‘géh}_\,

- A tool would facilitate our worK___' [ \qﬁv
e generate rule-based intonation r J%% ¥ &
o test and further develop the model = el sl § 1
# an’-‘-&&
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SWING: Design

INPUT OQUTPUT

Annotated speech sample Resynthesis (rule-based
——

intonation) + visual display
-
Rl SWING
ule file
TR e e tool
#ocel aucl
T AN W
1f_next L
ofocal accd | |
t:)r Te e {se m[oalt
f next {1 0L H. alH
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Input: Annotated speech sample

De' pd I kvil- I lama som vi I sin I der

(I'ts in the evemngs that\lvq/are .mmg
e Manual segmentation in Praat (TextGrldz\ f/;
Label Description rb ¥k
pal primary stressed (non-focal) accent 1 '-\_ P V N &
pa2 primary stressed (non-focal) accent 2 1’19'”“5'4‘%‘“4@” 4
paif focal accent 1 B coi. SRR
pa2f focal accent 2 & i
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Input: Rule file

e Parameters of the Swedish prosody model

One rule file for each regional varlety
- Example (South Swedish):

Rule®O O sout.txt L
RuidS s 5 < > 3 3 - o
glot T fmiename T inF0 — midvT idF0 VT finFo >
3 ] %
con 3 5egin X% into Interval begin FO_ mic X% ino nterval mic FO. end X9 into Interval end O Y et ¥
palsii 5 5 L 7
¢ Boenarensionss
al 5 5 %
o s s
ot ol e st
i 5 5
paliss s oe2# E
i 5 aor e
Pa2 15 i tier sesiure
a2l 16 podt next I 01 .
a2 e toc
i ot 1o o
B o foaras
205s . st m
325 e 0 St 5
o € =) =
I T o, AW)
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SWING tool

e Praat SCFipt (Two files: 1) input selection, 2) actual script)
- Extract B
e pitch and duration values from input speech sample (Sound)
* vowel and prosodic labels from input annotation (Te,g‘!;Gr‘”d'a‘,
- Calculate < !'*'
e output pitch points using input rule file and exkrj{(%}d alues
. global (utterance, e.g. downstep, downdrift) values usmg b
- Generate { "‘/./2§:’
e output pitch contour (PitchTier) ,51
 PSOLA resynthesis + visual feedback- (M%w
» debugging info (text) 4 ,rr,.,,
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Output: Resynthesis + Manipulation object

ann 8. Masipulation sienudatad_cout
Fi| Edi | iy View | Saksy Puka | Ptcs | Dur |Syecs| Hilg,

1963758

e o curaon sl

|
3 Meisle port 2327006 socords
37506 sesonds

e Resynthesis @

e Original @
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Output: Text (optional)

e For information and debugging

I YeYe! Please select directory, input files and rules

[ruleint.psc |

800 Praat: Info

File | Edit | Search| Font

Rules: pazf: iniVT=--undefined--, inif0=L (=196), midVT=40, midFO=L (=196), finVT=--undefined--, finFO=H+ (=291)

pazf. time: 0.577, F0: 196

pazf: time: 0.654, FO: 196

paz: time: 0.769, FO: 291

Rules: pazf_next: iniVT=—-undefined -, inlF0=H+ (=291), midVT=30, mdFO=L (=171), finVT=--undefined~-, finFO=L (=156)
pa2f_next time: 0.769, FO: 201

pa2f_next: time: 0.96, FO: 171

pazf_next time: 1.406, FO: 156

Rules: pal: ini¥T=-30, iniFO=L (=156), midVT=10, midFO=H (~247), finVT=40, finfO=L (=141) -
pal: time: 1.493, FO: 156

pal: time: 1,609, FO: 247
pal: time: 1,696, FO: 141

pal_next: time: 1.696, FO: 133 <
= — K%
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SWING Demo [swne Discussion

e Still under development

e So far used only on limited number of
samples

e Already useful in our project work
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Future work Thank you!

e More speech samples and dialects

e More parameters of the Swedish prosody
model (e.g. compounds)

¢ Evaluation (perception tests)

* Use with KTH program to cluster (‘ o0 =i
intonational varieties in SpeechDat gﬁw

¢ Use SWING to test and further; éjygjmw, : i
the SWedlSh prOSOdy mOdeI Ay ffnu & Two Swedish phoneticians relaxing at IPA-nema (Rlo d r;:nléﬁsp Brazn)
o o Y il after the Speech Prosody 2008 conf‘ere?;z@b
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