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Introductions

6 An endangered language will progress if its speakers
can make use of electronic technology
Main research interest:
* Language technology for maintenance and revivial
| have worked with:
* Machine translation [Assimilation, Dissemination]
* Modelling morphology [Spellchecking]
* Syntactically-annotated corpora [Involve MLers]
And now:
* Speech synthesis
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Motivation
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Why speech synthesis?

* Interesting results with little data
* Lay groundwork for further speech-related work
* Real «application»
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Data requirements

Synthesis (TTS) Recognition (STT)

- Hours of audio - 100s of hours of audio
- Studio quality - Telephone quality

- Single speaker - Many speakers

- Not processor intensive - Processor intensive
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Virtual assistants

HEWO WELCOME TO OUR HOUSE!
THANKS FOR INVITING US!

ALEXA, ORDER TLO
* Talk to your computer TONS OF CREAED CORN.
¢ Information retrieval ALEXA, CONFIRM PURCHASE.

* «Smart» home stuff

|
v

- 3x faster than typing ( {
* People really use them!
e ...in English (or NN ,L
Russian) S

WHEN VISITING A NEL) HOUSE, ITS
GOOD TO CHELK WHETHER THEY HAVE
AN ALUAYS-ON DEVICE TRANSMITTING

YOUR CONVERSATIONS SOMEWHERE.
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How they work

™S

Intent

SR
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Project description
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Project

The idea:
* Collect a speech corpus of Chuvash
* At least enough data to build a prototype
* Train a speech synthesis system
* Let’s get the computer to speak Chuvash!
* Develop an end-to-end “recipe”

Budget:
* Recordings: 7000 RUB (approx. 100€)

* 10€/hour
* Estimated 1 min of audio = 2 mins recording
* 10 minutes/day:

* 5 hours audio (10h recording) in 1 month

* Train ticket (MSK — SpB): 3000 RUB (approx. 50€)
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Let’s make a Chuvash voice!
Speech Synthesis Workshop, Higher School of Economics
9th December, 2017

50€ well spent!
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Participants

Banepuu Mewep
& 1LOVE ENGL]
8-..0...

o i,

= L dgey,
] . Mugy
X

Follow Josh on Twitter! @ joshmeyerphd
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Chuvash

Turkic
core Turkic Oghur
non-NE Yeniseian Turkic Sayan Turkic Lena Turkic Chuvash

SE  Western core Turkic

SW NW  Altay

* Turkic language, Oghur sub-group

* Spoken in Chuvashia, Volga region, Russia

* Approximately one million speakers (c. 2010)
* Intergenerational transmission breaking down
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Chuvash

KAZAKHSTAN
m. UKRAINE

S aBagest

ERANCE ROMANIA

CHUVASHIA
wzeo g

SPAN TURKEY

ALGERIA

* Turkic language, Oghur sub-group

* Spoken in Chuvashia, Volga region, Russia

* Approximately one million speakers (c. 2010)
* Intergenerational transmission breaking down

F. M. Tyers BbICLLIaA WKONa 3KOHOMUKN /36



Chuvash

™1 50-70%
* . [ 35-50%
~|C]20-35%

S 110-20%

101 5-10%
L]
[ ]

1-5%
<1%

* Turkic language, Oghur sub-group

* Spoken in Chuvashia, Volga region, Russia

* Approximately one million speakers (c. 2010)
* Intergenerational transmission breaking down
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Chuvash

Pacnpesenenne uypaneii, roBOPSIIMX HA YyBALICKOM si3biKe, B UyBaickoii
PecnyGnnke mo Bo3pacty®

100 %
0% /-—_’-___‘_
80%
0%

60% Cenbckoe
50% HaCEneHue
ropoAckoe
.y
40% HeeneHue
30% Beero

0%
10%
0%
Pobp L HL R L0

* Turkic language, Oghur sub-group

* Spoken in Chuvashia, Volga region, Russia

* Approximately one million speakers (c. 2010)
* Intergenerational transmission breaking down
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«Most respondents, even
Chuvash-speakers, think that Chuvash is
not modern.»!

* Sociolinguistic study of pupils and teachers

* First in Chuvashia

LAlds i Font, H. (2016) “The Chuvash language in the Chuvash
Republic: An example of the rapid decline of one of Russia’s major
languages”

F. M. Tyers BbICLLIaA WKONa 3KOHOMUKN
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Methdology
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Collecting data

chuvash.org:
* Online community
* Daily news in Chuvash
* Short articles 90-150 toks.
* CC-BY-SA licence
collection

* wget
* BeautifulSoup
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Collecting data

NATAPMAXCEM

chuvash.org:

* Online community

* Daily news in Chuvash

* Short articles 90-150 toks.

* CC-BY-SA licence
collection

* wget

* BeautifulSoup
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Processing

Tt g, suncen Sge vaccana cavarrpa, Wyn auaprm Myssas wéneps
e e GUice TYXL ClBea TV TPHCTIOpT GpeCon qvp ceneriize
B L L pp—
canip st o e o pea R
3 Evrpo LTI S5cei 308 HETep CPRNH CaiEre AGKE ApTOGyC 12 3w
mapupyTna e s, TPRNSTOPTR 3 ui T3 MG, S pécenn
i e g e E1aTepesgs. MATTaASE NPT T3P, WT0yCH
Topos mamsa myTIap. A Ky vepole KA SHPSMISTNY HPTOR.
Ky paKcent Xata3 TaTa b Tens mETEpHE TP a1 12 D Téaute e M Y.
VMR CAITaBHe cleW HEC TN TATpTACHTE GHHe TipacSS. €3 repudhcen
TP XA, B3P IR GANE MAIHACEN. KA 1A A KYPIATTE

10001 MasH upne, cbiHceM éce
BackaHa caMmaHTpa, lynawkapTtu
Myckae kénepé GUHYe MHKeK cUKce
TYXH&.

20002 CaBHa nyna TpaHcnopT
cypeccn gyp cexeTnéxe YapaHHWUHe
néntepeggé.

30003 23 ¢ynTu GaMpdK BoOpuTenb
TeITCa MblpakaH aBTobyc cakap
MaWwWHa GUHe Mbipca KEHE.

40004 Yasaw EHpu Wantn &gceH
MUHWUCTEPCTBUH callTéH4Ye nekH&
aBTobyc 12-Méw MapwpyTna
CYpeHuHe acaHHa.

50005 TpaHcnopTpa 5 GbliH napca
NbIH&, aH4Yax BEcCeHYeH HUXawé Te
aMaHMaHHWHe EHeHTepegce.

* Bespoke sentence segmenter in Python
* Fixing minor encoding errors (Latin vs. Cyrillic)

F. M. Tyel
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Audio recording materials

iPhone 4

* Recording device
* Noise insulation
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B

Jonathan: « It’'s amazing that the hardest part is
managing to get the cushions to stand up straight »

F. M. Tyers BbICLLIaA WKONa 3KOHOMUKN
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Software

Recording:
* Auphonic (for iPhone 4S)
Processing:
* Google sheets
* sox - http://sox.sourceforge.net/
* pyAudioAnalysis -
https://github.com/tyiannak/pyAudioAnalysis
Modelling:
* Ossian -
https://github.com/CSTR-Edinburgh/Ossian
* Merlin -
https://github.com/CSTR-Edinburgh/merlin
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Recording

Our instructions:
* 5 seconds of silence at
the beginning
* For the noise profile

* 2 seconds between
each sentence

* To facilitate splitting
What Marinyé did:
Produce a transcript
Practice three times

Read out numerals and
abbreviations

e Correct errors in text —
and note them down

F. M. Tyers

Aca wrrepep, iy .
Ydsaw Enén Epeicnyib e b

YucaHa 0,1% craskdina 3 nangpris. &

A4KasaxcraH Mpesuaenud NVp i HasapGaes nasm Xywy Kina
W — &
e (ywy K8napHA — nEuEKwepn

hhmme

Namun anran — cac
D neTeCcw. Ky Ece namkan yuyna nypdcnan iném! C! !mwn wrpa ws ot
‘BEcenueH TAXXHpEWE — anocTpOdnd nyné («w», civax

e

MEréméwine kupnnnuuEpan 2025 Gyn TénHe XATAMA HEHNS. laTHA Cacannucem gune o8/
GaBpAHAwHe KYGApCa

gurepene. LKYICeHS@ AaTAHWLENa 1aH TEpEK 2022 CYNTaHNa BEpeTHE ToTiHES.

AL ygaccH MKy Kasaxcranpa 2012 cyra kanaga Tomanw. Kiganin aka
oot e 9

Yanex s84TPa YCh KypMa yghaNA Ta
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Data storage and organisation

Uploadiles.io - Upload files, for free, securely, anonymously, without imits. - Mozilla Firefox

® @ | hips /uploadiles.io 0% | ¢ | @ |Q Search =) + 4 Bo =

@ Uploa.. x
+

Upload f

* uploadfiles.io
* Files last 30 days
* Easy to use
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Data storage and organisation

P5) Recording project B

Fixer Edia Visualiiza Insereix Format Dades Eines Complemenis Auda

B o~ T ol - € % O 0023 Al

A o c o
f wroro 28659

2

B Texer Cnosa anwce

1 amw jnewsi7moml 95

s amm rneus7EENm 12 y

5 | 1707 hupsilchash ozhm 78 iz
7 amwm 173ahml 108

5 | 1me newsi7s62 il 82

o | uem hm 97

10| 195 ) L

u | 1739 hupsilchwash orinewsATBEONN 91 Hups: /il /alzid
2 | u £

B 1w newsi7soshiml 87

w12 10

1 amm wsizzeohml 89 /c

1 | 1mw rglnewsizzs0m 100

v | 1w 1zaahnl 108

1 170 17a0ohml 114

e Links files with text
e Some metadata

0 -

20171110
017114
017114
0171114

20171114
20171114
0171115
0171114
20171115
20171145
20171148
0171115
20171115
20171115
20171145

fancsyere

odifcacio es va fer el dia 24 de desem... | Comentaris

B ZsA- % -@- wes -

Bnnna

00105
o029
oor21
o013
00120
o017
o055
00120
o014
00126
00128
00120
o016
o016
00137

Kauecrso Kowmentapin | Ly
v

righ-ampltude white roise in the
righamplude whice noise in the

tigh-amplitude white noise in the

* Comments about quality, edits

BbiCLI@s WKoNa SKOHOMUKN
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Processing

* Use sox to make a silence profile
* Clean the audio using the profile
* Trim the first three seconds
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Processing

™
"

* Detect sentence spans using pyAudioAnalysis
* Split sentences using sox.
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Processing

Result:

-
"

CémépneceMm xyna Tapax nép Kas4y4a
XaHe eBEép TpaHcnopTna GCypeHuHe
acapxaHa.

Ban rupockyTepa aca UNTepHeE.

NpTeH-cypeH daHa BUOO YKepce xanax Te-
TenéceHe BblpHag¢TapHa.

* Text and sound sentence aligned corpus

F. M. Tyers
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Files Sentences Words Minutes
Total: 299 2994 34648 384 (6h24m)
Postproc: 226 2090 21815 200 (3h20m)

Loss:

* 5 seconds per file (approx. 24m)

* 2 seconds per sentence (approx. 1h40m)
= 2h04m.

* Max: 4h20m
* minus approx. 25% of files
* — 3h20m
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Modelling

llynawkapTaH Mutépe
BEgeC KuneTt-uz
« Do you want to fly from
Supaskar to St. Petersburg? »

> -
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Modelling

RAW TEXT RAW AUDIO

")WW

llynawkapTaH Mutépe
BEgeC KuneTt-uz
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Modelling

SPEECH
RAW TEXT 9 SYNTHESISER e RAW AUDIO

")WW

llynawkapTaH Mutépe
BEgeC KuneTt-uz
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Modelling

N

llynawkapTaH Mutépe
BEgeC KuneTt-uz

> -
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Modelling

llynawkapTaH Mutépe
BEgeC KuneTt-uz

— e

HARD
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Modelling

llynawkapTaH Mutépe
BEGEC KUNET-#i?

HARD
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Modelling

llynawkapTaH Mutépe
BEgeC KuneTt-uz

EASIER!
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Modelling

REGRESSION

llynawkapTaH Mutépe
BEgeC Kunet-uz
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Modelling

"

llynawkapTaH Mutépe
BEgeC Kunet-u:

 \
-
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Modelling

"

llynawkapTaH Mutépe
BEgeC Kunet-u:

‘o

[00100000070002301000000000900]
[601000000000008]
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Modelling

BACKEND
Merlin

¥
w \
-

m
Py
®)
P
-
m
P
&)
0]

Ossian

v
i

llynawkapTaH Mutépe
BEgeC Kunet-uz

[0010000007000230100000000090
[601000000000008]

F. M. Tyers BbICLLIaA WKONa 3KOHOMUKN /36



Frontend: Text features

WynawkapTaH Nutépe BEcec KNNeT-n?

Letters
WynawkKkapTaHnNuTépeBégeckmnnetT-mn?
Phonemes
subaskardanpitoarevoazeskilet_i_
Words

[subaskardan]l[pitoarel[vozes]llkilet][_i
1
Parts of speech
[PROPNsubaskardan][PROPNpitore] [VERB
vozes][VERBkilet]l[AUX i ]
Syllables
[PROPN [su][bas]l[kar][dan]][PROPN [pi][ta]l[r
€]1 [VERB [v 9 z] [e s]] [VERB [ki I] [€ t]] [AUX [_i _1]
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Frontend: Features to segments

ANNYANAWAY
AAAANANAANA

ssssssss
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Frontend: Features to segments

e /NN
AN /\ AN

c-1:n,c0:p,c+l:1,w0:Mnurépe, w-1:llynamkaprad, w+l:Bé&cec,s-1:dan,s+1:tll, ..
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Frontend: Features to segments

—7X

LWynawkapTaH Murépe Kunet ?

ANNVANIAWAY
AAANAAAAANA

¢

c-1:n,c0:p,c+l:1i,w0:Mnurépe, w-1:llynamkaprad, wtl:Bécec,s-1:dan,s+1:tl],..

!

[0000010000000000010000000000001000000000O0O Q0]
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Backend: Audio features

[00100000000000010000000]

|
i

* Each feature vector is a frame of audio (10ms)
* Features are amplitudes at frequency ranges
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Alignment

Text feature vectors

[000001000000000001000080000500100000000000]
[000001004000000001000070000000100000000000]
[000001000050000001000000009000100000000000]

CNOOXHOONOOBOONOONOONOOPO
COC00HO000000000000000000
COmMOONHOOO00000OO00000000
COOY00VO00OYTO000OTOO00OTOO
ONOOOOONOOOOONOOOOONO000
0000000000000 OO00000000
0000000000000 O000000000
HOO0HAH0OO0OHPOCOAADAAAAAD A A
OMOOO0NO0OYOMOOOTOOOOOTOM
0000000000000 000000000
COO®OV00ONCO00ONOOO0ONOOD
0000000000000 000000000
ANHDAUAO AN ANON—HID ANOO =D AN
©CO000VOMOOOCO000O00OMOOOO
COMOWVOOOMOVOOOMOVOOOMOVO

Audio feature vectors

* Unequal number of vectors for text and audio
* ...S0 just repeat them until they align

F. M. Tyel
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OD000
[ofelolela]
[ofelolele]
[eofelolele]
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[efelolola]
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[efololole]
[ofololole]
[efololole]
Al
[ofololele]
OD000
OO
[ofelolele]
[efelolola]
[ofeololele]
[efelolola]
00 (30 00 00 00
oODO000
[efelolele]
[efololole]
[ofololole]
A
[efelolela]
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[efelolele]
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[efelolele]
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A A
[ofeololole]
[ofelolele]
[efelolola]
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(elelolele]
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oN~0OO0Oo
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(efelole)e]
OO
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(efelele)e]
oooo,Oo
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AN A
(elelolole]
oMo
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[elalole)e]
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[elslolele]
[elslolele]
[elslolele]
[elslolole]
A edd
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OO
[elslolele]
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[elslolele]
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00 (0 0 00 00
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[efelolale]
[efelolele]
[elelolele]
[elelolele]
[efelole]a]
[efelole]a]
[efelole]e]
[efelola]e]
[efelolale]
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[efelolale]
[efelolale]
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[efelolele]
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00 00 0D 00 00
[efelolele]
[efelola]e]
[efelolale]
[efelolale]
A ed el
[efelolale]
[elelolale]
[efelola]a]
[efelolele]
[efelolele]
[efelolele]
[efelola]o]
[efelolale]
[efelolele]
[efelolale]
[efelolale]
A il
[efelolale]
[efelolale]
[efelola]a]
[efelola]a]
[elelolale]

oNOC
oooCco
ocoocCco
(ool o]
oN~NOCOo
cooOCco
ocooOCco
OO~
oMmoOCcCo
[ofelelefe]
[e)elele ]
[ofelolole]
AN A
oooOCo
comco

/36

BbiCLI@s WKoNa SKOHOMUKN

F. M. Tyers



)
=
=

Tra

[efelolela]
[efelolala]
[efelolela]
[elelolela]
[elelolele]
[efelolala]
[efelolela]
[efelolela]
[efelolela]
[efelolele]
[efelolela]
A i
[efelelela]
[efelolela]
OO
[elelolela]
[efelolela]
[elelolela]
[efelolela]
00 00 00 00 0O
[efelolele]
[efelolele]
[efelolele]
[efelolele]
A i
[efelolela]
[elelolela]
[efelelela]
[elelolela]
[elelolela]
[efelolele]
[efelolela]
[efelolele]
[efelolele]
[efelolele]
[efelolele]
Al el
[efelolela]
[elelolele]
[efelelela]
[efelolela]
[elelolela]

oNOCO
ooooOo
oooOOoO
oooxOo
OoN~OOOoO
[ele]ola]o)
[ele]ola]o}
OO
oMo OO
[eleo]ola]e}
[elelelo e}
[eleololele}
AN A
[ele]o]aje)]
oomo O

/36

BbiCLI@s WKoNa SKOHOMUKN

F. M. Tyers



Evaluation

* 2 evaluators
Scores 1 (very bad) — 5 (very good)

Russian* Chuvash

Intelligibility 5,5 5,3

Pronunciation 5,5 5,3

Stress 5,5 4,3

Intonation 2,5 2,3
* Intelligible

* Pronunciation and stress mostly ok
Flat intonation

* Google TTS
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Discussion

BbiCLI@s WKoNa SKOHOMUKN

/36



Future directions

Speech synthesis
* Better linguistic features [POS, morphs, etc.]
* Fix segmentation of remaining 25%
* Numeral and abbreviation processing
Speech recognition

* Systems
+ Kaldi
* Mozilla DeepSpeech
* Collecting more data
* More volume (100s of hours)
* How ?
* More varied (different recording conditions)
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Common Voice

@ speak up, contribute here!

<
| Voice is natural, voice is human. That's why we're
[ fascinated with creating usable voice technology for our

machines. But to create voice systems, an extremely large
amount of voice data is required.

||

\ Most of the data used by large companies isn't available
to the majority of people. We think that stifles innovation.
S0 weve launched Project Common Voice, a project to

help make voice recognition open to everyone.
READ MORE

* Web platform for collecting voice data
* Requires CC-0 — mostly impossible
* But...

* Backend software is free/open-source

F.- M. Ty
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MaH ¢MHe BaxaT yHapHuwe
TaBax!

Merci beaucoup pour votre
attention!

http://www.github.com/ftyers/Turkic TTS
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