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Collecting speech data




Collecting speech data

Getting pairs (audio, transcript) from open source dataset
VoxForge.org

Home - Read - Listen - Forums - Dev - Downloads - About

Name Last modified Size

Total Minutes Total Hours

a Parent Directory -
ﬁ 1-20121125-pgp.tgz 2014-05-28 13:49 2.1M = ——
ﬁ 1981-20120705-hag.tgz 2014-05-22 04:22 1.9M
EF 1981-20120705-rip.tgz 2014-05-22 04:22 1.4M 1490. E 24 -8
ﬁ 1981-20120706-azg.tgz 2014-05-22 04:22 1.6M
ﬁ 1981-20120706<hpa.tgz 2014-05-22 04:22 1.8M
ﬁ 1981-20120706<kwo.tgz 2014-05-22 04:22 1.7TM
ﬁ 1981-20120706-rxa.tgz 2014-05-22 04:22 2.1M
ﬁ 1981-20120706-rya.tgz 2014-05-22 04:22 2.0M
ﬁ 1981-20120706=vmc . gz 2014=05=22 04:22 1.7M
ﬁ 1981-20120706-zfp.tgz 2014-05-22 04:22 2.0M
ﬂi dertus2-20101217-zo00.taz 2014-05-23 04:41 2.2M



Collecting speech data

Getting pairs (audio, transcript) from YouTube videos with
captions
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rae oHa y6biBaeT 6bicTpee, rae MeaneHHee...

P »l o) 0s52/332




Collecting speech data

author-provided subtitles

f0:00:48.1190 —> 00:00:50.500
3Ta 3aBHCMMOCTb DAcTert
GucTpee,

0P:00:50.5280 —> PO:00:53.988
rpe oHa yGueasT GHCTpEs, TOe MefneHHee...

PP:00:53.998 ——> PO:00:55.210
Ecnu Mul BO3bMEM

+ autogenerated YouTube subtitles

@0:00:48.989 —> 00:00:50.299 align:start position:@%

validate author subtitles
using auto-generated
YouTube subtitles

+ more precise audio cutting
using timing from auto-subs

start and end time for
each word in video

<c.colorCCCCCC=pacTeT</c><c. cOLlorESESES><00:00:49. 440>=c> GucTpees/c>=00:00:49.980><c> rpe</c>=</c>

00:00:50.309 ——> 00:80:51.139 align:start position:

OHa<B0:00:50.48%><c> yOupaeT</c><00:00:50.730><c> OucTpee</c></c>

00:00:51.149 —> 90:00:54.229 align:start position:®%

roe<c.colorESESES=<00:00:51.80%9><c> Megnennes</c></c<c.colorCCCCCC=<00:00:53.230><c> Bce</c</C>




Collecting speech data

Correction of words cutting using WebRTC Voice Activity
Detector

https://github.com/wiseman/py-webrtcvad



Collecting speech data

Getting pairs (audio, transcript) from Echo of Moscow

radio shows

HMHTEPEbLID

rocCTh:
KoHETaHTHH
Pemuyykoe
rMaBHbld pEAKTOR

sHezasucHMOR

rasetol=

® 29 © G748 =2 19:08

CAYWaTE  YMTaTe CKaYaTh
38:08 3.0 MB

MM B NpUHLMNe

HHTEPEBID

rocCTh:
ApTeMUi
TpouukuA
HMYPHAMKCT

Y natellleid U acToHUEB
apryMeHTsl NoHATHLIE.
Ecnu Bl ¥WBETE B CTPaHe,
Bbl, @CTECTBEHHO, AOM¥HbI
3HaTb rocA3blK. MHave

Bbl OygeTe He coBceM
NONHOUEHHEIMH
rpaxaaHamu. Bonpoc: roe
M KaK ero y4utb.

Ho oTBeTa NpakTM4eckm
HeT...

HHTEPEBID

rocTh:
FreHHaguit CMUpPHOB
akTep W Gnorep

MHTEPEbLIO Ocofoe MHEHWE

rocCTh:

Bnagumup NenemaH
nonuTonor

Ocofoe MHeHWe

® 0 o 109 = 11
HHTEPEbLID Ocoboe MHEHWE
FroCTh:

Makcum
Wee4yeHKo
HKYPHANKCT

MyTHH B Kemepose Gbin
pacTepsiH. A BNepeble
BUOEN NPe3naeHTa,
KOTOPBIA ZanuHaeTcs.
OH Tam rosopun, U GeiNo
BUOHO, 4TO ¥ HEro

OT BHYTPEHHEro
NOTPACEHKA, NO KpaiHe#

HHTEPELID

FoCTh:

AMUTPUA
MypaToe
HypHanacr

Mepean cMcKa «Mbl
ropyMM:, @ BTOpasd cMcKa «H
Bac Bcex nwoon:.. Ang
MEHRA, U3BWHKUTE, 3TO TO Xe
camoe, YTo anpensckue
CTpaHWlUbl B AHEBHWKE 44-
ro roga AHHbl ©paHK Knu
NUCeMO TaH CaBHYeBON
«Bce ymepnu, octanack
ofHa TaHA»...

® 51 o 49119 =z 3003

HMHTEFPBbLID

rocCTe:

Hwukonan Yckos
FMaEHsld peaakTop
#ypHana Forbes
Russia




Collecting speech data

Getting pairs (audio, transcript) from Echo of Moscow
radio shows

O:ED 5:00 10:00 15:00 20:00 25:00 30:00 35:00

1.0 A KPUTUK W KypHanueT AptemMuia TpoMUKWA. 3apascTeyiTe.

0.5+

0.0

-0.51

-1.0 - i oTel AOMKHLI MPOKOMMEHTUPOBATE CeAyHoLLy UCTOPUIO.
MNpezunaeHT JlaTBMM NoanNucan NonpaBkK B 3aKOHOAaTeNbLCTBO, NpedycMaTpUBaloLL e NocTeneHHbIM
nepeBop WKONLHOro 06yYeHWA Ha NaTbILWCKMA A3blK. COOTBETCTBYIOLUME OOKYMEHTbLI ONyGNMKOBaHbI

¢ e a C h e p I SO d e h a S a u d I O a n d B NoHeaenbHWK B OhuLManbHOM M3aaHWm CTpaHbl. ITO Ta cCamas MUCTOPUA C PYCCKOA3bIYHbIMMK LUKONaMM,
M KOTOPas 3aKOHYMUTCH AOBOMNLHO BbICTPO.
transcript
. ° A. TpouukKnin
¢ a u d I O a n d teXt a re n Ot a I Ign Ed a S — [Ha, 370 04YeHb TAXenas Tema, Kotopaa OWCKYTUPYETCA YXe 04eHb MHOIO NeT. ApryMeHTbI eCTb ¥ BCEX

CTOpPOH. Y natbiler U 3CTOHUEB aprymeHTul, B ofuem, o4eHb NOHATHLIE. To eCTb ECNK Bbl XXMBETE B CTpaHe

It I S Wlt h YO UTu b e S u bt It | eS JTateuun Unu 3cToHUM unK JInTee unm Eenopyccum W TakK aanee, T0 Bl eCTECTEEHHO, A0/TXKHEI 3HaTb

I'OcyﬂapCTEleHHbIFI A3bIK 3TOW CTpaHbl. MHaue BbI GyneTe He COBCeM NMNOMNHOUEHHbIMW rpaxjaHamu. Ons toro

® a u d I O h a S In trOS a n d ads I n It UTOOLI Bbl 3HaMW 3TOT A3LIK 3TOW CTPaHbl, ECTECTBEHHO, BaMm HY>XHO ero y4uTb. [Nanee BcTtaet BONpoc: roe

M Kak ero y4utb. W Ha atot BOMpPOC OoTBETa NPpaKTUYeCKK HeT. rlommy 4YTo cenvac a XyXe 3Hak CUTyauno

W h I C h a re n Ot tra n SC rl b e d B JlaTBUM, pasymMmeeTca. B 3CTOHWM A 3HaD O4eHb XopoLwo. B 3cToHUKM uMeeTcs 60MbLIoe KONUYECTBO

PYCCKWX WKOM, U B TannuHe A YXe HE TrOBOpIKo O Hapse npenogaeaHne 3CTOHCKOro A3bIKa Tam NOCTaBNeHo




Collecting speech data

Removing intros from audio

Fingerprint Database Creation

lIlIlI Ad Clip 1
\‘ Fingerprint Database
hn-~—Ell — ©© ©
/ Fingerprint 1 Fingerprint2 Fingerprint 3

Il'll' AdClip 3

aaaaaaaaaaaaaaaa

Content Identification

https://qgithub.com/dpwe/audfprint




Collecting speech data

Removing ads and intros from audio

Volume and density of speech ads detection

1.6

advertisement 1.4 -

1.2

1.0 ]
031 SN \ ISV
0.6 1 ‘
0.4 1

0.2 1

0.0 —

T T T T T
0 500 1000 1500 2000




Collecting speech data

Forced alignment: text -> no_ads_audio

[00:00:00.000, 00:00:02.640
[00:00:02.640, 00:00:05.880
[00:00:05.880, 00:00:09.240

1 1
|
1
[00:00:09.240, 20:00:11.920]
1
1
|

From fairest creatures we desire increase,
That thereby beauty's rose might never die,
But as the riper should by time decease,

His tender heir might bear his memory:

But thou contracted to thine own bright eyes,
Feed'st thy light's flame with self-substantial fuel,
Making a famine where abundance lies,

Thy self thy foe, to thy sweet self too cruel:
Thou that art now the world's fresh ornament,
And only herald to the gaudy spring,

Within thine own bud buriest thy content,

And tender churl mak'st waste in niggarding:
Pity the world, or else this glutton be,

To eat the world's due, by the grave and thee.

[60:00:11.920, 00:00:15.280
[60:00:15.280, 00:00:18.800
[00:00:18.800, 00:00:22.760
[00:00:22.768, 00:00:25.680]
[00:00:25.680, 00:00:31.240]
[00:00:31.248, 00:00:34.400]
[00:00:34.4008, 00:00:36.920]
[00:00:36.9208, 00:00:40.640]
[00:00:40.648, 00:00:43.640]
[00:00:43.648, 00:00:48.080]
[00:00:48.080, 00:00:53.240]

R A R

https://github.com/readbeyond/aeneas/

spbu.ru




Collecting speech data

.@l.

L

Due to above reasons automatic forced alignment algorithm produces alignments with
error of 1-3 words, making this dataset not useable for training for now.

Problems with speech data from radio shows

 repeated words in conversation, which are not in transcript

e thinking sounds “mmm, hmm, eem”, which are not in transcript

e speakers interrupt each other

Possible solution would involve using speech recognizer to validate slicing of forced
alignment algorithm.

12



Training

High Performance Computing Node

CPU: 2 x Intel(R) Xeon(R) CPU E5-2690 v4 @ 2.60GHz

RAM: 256 GB
GPU: 2 x Nvidia Tesla P100 16GB




Training

Training on small dataset VoxForge ru ~ 26 hours

Voxforge rus n_hidden=1024 Voxforge rus n_hidden=1024
0.9
60
0.8
i 0.7
@ & o6
S =
40 0.5
0.4
30
0.3
0.2
0 20 40 60 80 100 0 20 40 60 80 100
Epoch Epoch

Training time: ~ 4 min per epoch (on 2 x Tesla P100) + current beam search implementation runs
on CPU due to querying of KenLM

Testing time (CPU beam search): ~ 15 min . and lacks multithreading

14



Training

Training on YouTube captions dataset ~ 140 hours

YouTube 140hrs of speech, 142798 samples

v Training time: ~ 20m per epoch
55 on 2 x Tesla P100
g Testing time (CPU beam search):
0 1.5h

B
o

(beam_width=1024)

(93]
9]

30

0 2 4 6 8 10 12 14 16
Epoch

thousands of speakers, noisy recording environment - harder to converge for NN

15



Training

Training on YouTube captions dataset ~ 140 hours

WER

thousands of speakers, noisy recording environment - harder to converge for NN

16

0.72

0.70

0.68

0.66

0.64

0.62

0.60

0.58

14

YouTube 140 hours, 142798 samples

16

18

20 22
Epoch

24

26

28

less = better

work in progress
to reduce more



Speech recognition examples

YouTube Captlons dataset ~ 140 hours

average WER 58%

I
1
I
I
1
I
I
I
1
1
1

WER

WER:

WER :

+ B8.1800688,
"OH paert
"OH OaeT

= L -

8.
Src:
res:

"NABANTE
"NABANTE

11

" Ay H 'yl
"NHUHYD TOUKY

11

i no
i no

11

3. 11

mean edit
EQOHTRAKTH Ha
EUHTAdETE HA

2.8582
AHTHW Ha
dHTHHM HJ

l'-l
ITHA
ITHA

mean eagilt
HCXOOHYH KApTUHKY
O0HYN KAPTUHE -,'

uﬂfmu1uau Fd
NOCMOTRMM HA MC

distan
oTpaxae
oTpaxae

1111,

loss:

TOUKY

B.927856, mean edit
T0 BCTh He

T BCTh He

IpeHuA
IpEHUA

mean edit
HUX 3TO OOMH
HUX 3TO OOMH

1111, loss: 1.971296,
npobneMa WMeHHD B
npobineme WMeHHD A

W3 C

W3 C

Fag= mean
Bl HE TpatTATE C
Bl HE TPATWAThE CHAW

1111, loss: -_'1aﬁ?1
OT TOro Y710
oT TOr

4TD

HNs HA
(]
1111, mean edit

loss: 2.246083,

FAECE MW C BaMA H 'I_'.I'_-.-'D.EH MNMoOHAMaTL

BOT 30ECL Mb C BaMW W DyOEM NMOHWMATL PEIKDCTL

distand
nobsie W3
nolse M3

distance:

distance

edit distance:
CeMu0n"
HA CEMBLID

distance:

8.040816
Hlx"

LE.
Hiax
0.852632

Ha HaW pe3
HA HaW ™

4]
5

-.lrht.-‘.ll
pelyneTart

ce: 0.0838462

T CYTH Apnedda”
T C¥Thk ABNEHWAA
ce: B.A50888
Ta"

Ta

6.851282

B.8243478
pEIEOCTL"




Thank you for attention!
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