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Nastrelovac: nahravka, text = Casove zarovnané hlasky
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Jak pouzit prak?

1) nainstalovat
2) spustit

0.08801

vstup: zvuk a tg s textem

0.610000 (1.639 /s)

0.610000

New | Open | Save

Objects:

41. Sound zvuk |
42. TextGrid zvuk

-0.08771
1.1:10* Hz

0 Hz|

blabla?

blabla blabla... bla!

' ,’J 'ul

o

0.610000

2.752971

phrase
(1/5)

Praat Objects

View & Edit
Draw...

Extract -
Modify TextGrid
Scale times
Modify Sound
Clone time domain

Align using prak

Help



Kontroly pred nastrelenim

nazvy polozek, kontrola nastrelenosti

Objects:

46. Sound zvuk1

47. Sound zvuk?2

48. Sound zvuk3
49. Sound zvuk4

50. TextGrid text1
51. TextGrid text2
52. TextGrid text3
53. TextGrid text4

Align sound 'zvuk1' using text from 'text1'?

Undo

Yes, do it.

View & Edit
Draw...
Extract -
Modify TextGrid
Scale times
Modify Sound
Clone time domain

align

Pause: item name mismatch

Do not ask again and align by item order

No, stop alignment.

New | Open | Save Help
Objects: TextGrid help
41. Sound zvuk
View & Edit alone
43. TextGrid zvuk
View & Edit with Sound?
| Draw -
@ Pause: phone tier clash
Non-empty 'phone' tier in 'zvuk'. Overwrite it?
b X
[ NON | Praat Info
{
File | Edit | Search | Convert | Font

111 alignment interrupted at zvuk ("phone" tier clash)




|ldentifikace spravné vrstvy v textgridu

Objects: TextGrid help
41. Sound zvuk

42. TextGrid text

View & Edit alone
View & Edit with Sound?

Draw -
@ Pause: identify text

No 'phrase’ tier in 'text'. Use 'text' as source text?

Yes, use it!

No, let me check.

| ge—
) ( Praat Objects
New | Open | Save
Objects: ‘ @ Pause: identify text

41. Sound zvuk

e AR er R No 'phrase' tier in 'zvuk'. Which tier is source text?

source text tier: I 3| I

Search | Convert | Font

identify source text in zvuk
tier 1: phone

tier 2: word

tier 3: blabla

File | Edit

vSechny vrstvy kromé vstupniho textu budou smazany



Kontrola poCtu oznacCenych

zvukU a textgridu

Nesedi pocCet — :~(

Objects:

46. Sound zvuk1

47. Sound zvuk2

48. Sound zvuk3
49. Sound zvuk4

50. TextGrid text1
51. TextGrid text2

Extract -

Modify TextGrid

Modify Sound

) Pause: item count mismatch

Cannot align 4 sounds using 2 textgrids.

New  Open | Save

Objects:

45. TextGrid text
46. Sound zvuk1
47. Sound zvuk?2
48. Sound zvuk3
49. Sound zvuk4

Help

TextGrid help
View & Edit alone
View & Edit with Sound?
Draw -

Tabulate -

Pause: item count mismatch

Use textgrid 'text' to align 4 sounds?

Yes please!

No, stop alignment.

ALE 1 tg a vice zvukl — funguje! :-D

vystup: ke kazdému zvuku tg se stejnym nazvem




Vyslovnost - prak_prongen.py Nic ne? ohei

Z_

S|?
prak/prongen$ ./prak_prongen.py -p S ?
--- reading stdin, printing possible pronunciations --- Nnidz neé¢ ohen
asi jsem shodil sedm piv c

C|
zh
Pas1 .sem sxodil sed.m pif
J u
to jsou uredni dokumenty
slySel jsem asi galantni zpév ptak
| ?
|? “g
N to .sou_ u:redni: dokumenti
slisel .sem_ as1 galantii: spjef pta:ku: ] d
J nt
At nashromazdilo se to na tom se shodneme uz dnes
v USA pneumatiky za eura nekoupis 5 zh Z_
na=sxroma:zZd1lo se to na tom se sxodneme_ us|dnes
? eu zh =9

f=Pu:=.es=.a: pnéumatiki za_ éura nekoupi:s$ |?
V= ? [

_?
| ?



Cizi slova v exceptions.txt

### exceptions.txt - additional pronunciation rules, see https://github.com/vaclavhanzl/prak
b

### Comment lines start with THREE hashes: "###".

### Longer match wins, order mostly does not matter. Write it the "normal" Czech way:
interview intervjl

### Help with ditini where needed, use "A", "y" etc. (but it should be 98% correct by default):
nitrolak nytrolak

### Suggest seam. This rule helps for videoukazka, supervideoukazky etc.
videoukazk video=ukazk

sirouhlik siro=uhlik

### Use "+" for word begin/end. This rule wil NOT match e.g. "euroombudsman":
+room+ rim

### This rule allows pronunciations "jsem" and "sem", "jsi" and "si" etc. Can use variants! :)
2 (KR B

+nation+ nejsSn nasijon

### REMEMBER: This file must be saved as utf-8. NOT utf-16, NOT latin-XXX.



Co se skryva v odhadu vyslovnosti

e normalizace a Cisténi textu
e pripojeni nekterych predlozek (od, bez, nad, pod, pred, ob, z, v, s, u, k)
o “bez nam voni bez naroku na honorar” - Sev ma trochu jiné vlastnosti
e “pocesténi” cizich slov dle vnitfnich pravidel (i “ditini”) a exceptions.txt
o tika, ale automatycky, ale Valticky... automaticky generovana sada pravidel a vyjimek z
vyjimek
e drobné nasledné asimilace znélosti (“i", poCatecni “sh”)
e “logicka” Cast zpétnych vlivl (v podstaté konvoluce prekladovych automatu)

o raz, intervokalickeé “j”
o asimilace znélosti
o dtn/dtn skupin jako “ntni”, bé/pé/vé/mé/fé
o velarizace nk/ng
e drobné hlaskové zmény (napf. zdvojené hlasky)
o 8§, ss, ts/c, tS/C... - vétSinou generovany obé moznosti

e optimalizace vysledného grafu (pro pfehlednou prezentaci i pro vypocty)



Normalizace vstupniho textu

7 1D (1Pl

preveést do NFC (“composed”, “C” je jeden znak, ne “c” a hacek)
odstranit CR, LF (konce fadku, LF v Unixu, CR+LF na Windows)
odstranit BOM (neviditelny znak)

odstranit interpunkci: " ., ?!, “-=—:;—/ |~
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Unicode

— Jupyter

File

Edit

I 6] 3

Out[6]:

In L7]:
Qutl7]:

In [8]:
Out[8]:

In [9]:
Out[9]:

text_sandbox

View Insert Cell Kernel Widgets Help

import unicodedata

€ = "ScrFz
d = unicodedata.normalize('NFD', c)
c, d

SCIZ'y “8ecrz?)

—

== d, len(c), len(d)
(False, 4, 8)

c[0], d[O]

'X'+d[1]+'andy'

'Xandy'

Not Trusted

P Logout

‘ Python 3 (ipykernel) O



Unicode - NFC a NFD verze textu vypadaji stejné

: Jupyter text sandbox

File

Edit

T | 6] :

Out[6]:

T 7]
out[7]:

In [8]:
Out[8]:

In [9]:
Out[9]:

View Insert Cell

mport

S¢
ni

nns

un
rz'
unico

0O Q0 R

a

Kernel

icodedata

Widgets

dedata.normalize('NFD"',

caers, vsereny (]

c == d, len(c),

(False, 4, 8)

cfo], d[o]

'X'+d[1]+'andy'

'Xandy'

len(d)

Help

Not Trusted

P Logout

‘ Python 3 (ipykernel) O



Unicode - NFC a NFD verze textu se nerovnaji

: Jupyter text sandbox

File

Edit

T | 6] :

Out[6]:

T 7]
out[7]:

In [8]:
Out[8]:

In [9]:
Out[9]:

View Insert Cell Kernel Widgets
import unicodedata
G =V Scrz’
d = unicodedata.normalize('NFD"',
c, d

caers, vsereny (]

c == d, len(c), len(d)

(Farse, 4, & { ]

cfo], d[o]

'X'+d[1]+'andy'

'Xandy'

c)

Help

Not Trusted

P Logout

‘ Python 3 (ipykernel) O



Unicode - dalSi znaménka (odména za NFC/NFD bugy)

a+o+dvot+o > @ 2+ O 5 &
A 2621 20DF
0061 0308 0303 0323 032D
566 + N @
2/ 2615 20E0
28 ? 22
a N
t+o+ o > 1l ©

OEO2 OE36  OE49

zdroj obrazkl: Unicode Standard, “cepigka” a “lasicka” vlevo jsou thajsky znak KHO KHAI + SARA UE + MAI THO, vpravo arabské HAH



Vyslovnost - “logicka” ¢ast zpétnych vlivu
(v podstaté konvoluce pfekladovych automatu)

raz, intervokalicke “j” (pavian = pavijan)
asimilace znélosti

dtn/dtn skupiny jako “ntni”, bé/pe/vé/mé/fé
velarizace nk/ng



Zpéetné asimilace Kdyby se rozpadl, obci by prospél.

gdib1i se rospadl opci b1 prospjel

-, T;

Vepr byl vypeceny

1/1
b/b vebi bil vipeceni:
d/d a1
& k

k/g

i1bi1dk /7 1b1dg

b/p
p/b




Zpétné asimilace Kdyby se rozpadl, obci by prospél.
gdib1i se rospadl opci b1 prospjel

1/1 ?
5

S/ |

Vepr byl vypeceny

1/1
b/b vebi bil vipeceni:
d/d 21
}\\

bude . — [ budeto
k/g to w1

znele!

i1bi1dk /7 1b1dg

b/p




Zpéetné asimilace Kdyby se rozpadl, obci by prospél.

gdib1i se rospadl opci b1 prospjel

8 Tg

Vepr byl vypeceny

nech 1/1
b/b vebi bil vipeceni:
4/ Pr|
1/1

b/p

i1bi1dk /7 1b1dg

k/g
p/b




Zpéetné asimilace Kdyby se rozpadl, obci by prospél.

gdib1i se rospadl opci b1 prospjel

-, T;

Vepr byl vypeceny

1/1
b/b vebi bil vipeceni:
4/ Pr|
ﬁ 1/1

b/p

i1bi1dk /7 1b1dg

k/g
p/b




Zpéetné asimilace Kdyby se rozpadl, obci by prospél.

gdib1i se rospadl opci b1 prospjel

N
| ?

i1bi1dk /7 1b1dg

Vepr byl vypeceny

vebr bil vipeceni:
pr

k/g b/p

p/b



Zpétné asimilace Kdyby se rozpadl, obci by prospél.
gdib1i se rospadl opci b1 prospjel

5
1bi1dk / 1b1dg Ik

Vepr byl vypeceny

vebr bil vipeceni:
pr

b/p




Zpétné asimilace Kdyby se rozpadl, obci by prospél.
gdib1i se rospadl opci b1 prospjel

5
i1bi1dk /7 1b1dg Ik

Vepr byl vypeceny

1/1
b/b vebi bil vipeceni:
4/ Je
1/1 \\\\\\\\$

k/g
p/b




Zpétné asimilace Kdyby se rozpadl, obci by prospél.
e/e
li1b Fpev / , gdibi se rospadl?opc1 b1 prospjel
1
1?

1 b_rFrbev

P Vepr byl vypeceny

vebr bil vipeceni:
b/b pr
d/d
1/ _ ... spojovnik
| ... rozdélovnik
/ b/p ... oboji mozné
. p/p
r/r
r/r



Zpétné asimilace Kdyby se rozpadl, obci by prospél.
li1b Fpev / gdibi se rospadl opci b1 prospjel

¥
li1b_Fbev ﬁ |?
&P a Vepr byl vypeceny

n\l\.lll
. 1/ vebr bil vipeceni:
b/b pr|
d/d
1/1 _ ... spojovnik
| ... rozdélovnik
b/p ..

. oboji mozné

p/p

19
~
O«




Zpéetné asimilace Kdyby se rozpadl, obci by prospél.

e/e
11b I Fpev / "’ gdib1i se rospadl_?opc1 b1 prospjel
li1b_Fbev @ I
1 &p Vepr byl vypeceny
/1 vebr bil vipeceni:
b/b pr|
d/d
_ ... spojovnik
| ... rozdélovnik
b/ e
I/_ P . 0boji mozné
. p/p
r/r
r‘/g




Zpéetné asimilace Kdyby se rozpadl, obci by prospél.

e/e
11b Fpev / "’ gdib1i se rospadl_?opc1 b1 prospjel
li1b_7bev @ ¥
&P Vepr byl vypeceny
/1 vebr bil vipeceni:
b/b pr

. spojovnik
| ... rozdélovnik

b/p ... oboji mozné

p/p

<
~
O«



Zpétné asimilace / Kdyby se rozpadl, obci by prospél.
e/e

li1b Fpev / " gdib1i se rospadl_?opc1 b1 prospjel

1?

li1b_Fbev

-

X @ Vepr byl vypeceny
L/ vebr bil vipeceni:

b/b pr|
d/d

_ ... spojovnik

| ... rozdélovnik
/ b/p ... oboji mozné
. p/p
r/r

r/r




Zpétné asimilace Kdyby se rozpadl, obci by prospél.
li1b Fpev / gdibi se rospadl opci b1 prospjel

¥
li1b_Fbev <::’—'__:;7 |?
| £ pe

Vepr byl vypeceny

e/e
1/1 Vebt_bll vipeceni:
b/b pr
d/d
_ ... spojovnik
& | ... rozdélovnik

b/p ... oboji mozné

p/p

19
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Zpétné asimilace v/v Kdyby se rozpadl, obci by prospél.
li1b Fpev / gdibi se rospadl opci b1 prospjel

¥
li1b_Fbev |?

Vepr byl vypeceny

vebr bil vipeceni:
b/b pr|
d/d
e
. spojovnik
' | ... rozdélovnik
/ b/p ... oboji mozné
e p/p
r/r
o KB
p/b



spoiler: DalSi prekladovy automat je vyrazné jednodussi



Réz Kdyby se rozpadl, obci by prospél.
gdib1 se rospadl opci b1 prospjel

1cbo ldapzor >
Ik

/
1cbo_ ldapzor

o)
raz

7 o/
| 2 nebude

raz
mozna /_
__ ... spojovnik
bude / 2
. rozdélovnik

/ |? ... oboji mozné

z/z



Réz Kdyby se rozpadl, obci by prospél.

1cbo l ldapzor gdib1i se rospadl opci b1 prospjel

¥
/ k
1cbo_ ldapzor
-7 raz
nebude
‘/I/
. spojovnik
N2
. rozdélovnik
I/ ... oboji mozné



Réz Kdyby se rozpadl, obci by prospél.

1cbo ldapzor gdib1i se rospadl opci b1 prospjel

¥
/ | ?
1cbo_ ldapzor a
_? o/o 47 171
| ? nebude
raz
mozna /_
__ ... spojovnik
bude /2 jovni
. rozdélovnik
/l? ... 0boji mozné

)

' m z/z

<



detaily tfi automatu preskocCime



Akusticky model hlasek

v rozpoznavani fecCi obvykle tvofen z prepsanych nahravek na urovni vet

bez hranic slov €i hlasek (to byl naposledy TIMIT a mozna jedna verze WSJ)
rucné oznacit polohu hlasek je VELMI pracné

na tvorbu modelu se obvykle pouZiva fadové vice dat, neZ kdy piepsal FU

napf. MLS: EN 45.289 h, DE 2.013 h, FR 1.106 h, ... (a Cesky 0 h)



Co bylo driv?

Zdroj pavodniho obrazku: Foneticky Ustav



Casové zarovnani hlasek x akusticky model hlasek

N
//
Casové Akusticky
zarovnani 7 model
hlasek hlasek
|
kdo vi, jak hlasky zn&ji, mtze podle hlasek vystrihanych
je najit a ohranidit v nahravce 7 z Casové zarovnaného audia
se naucite, jak znégji



Casové zarovnani hlasek x akusticky model hlasek

——— Akusticky model
X , .t -~ ~
Casové zarovnani hlasek 7 \: .

.6

-2.7

1
> 1.6
F———-
0
o
w&#‘w’%‘wﬂ:\ﬁwﬁw‘Vﬁgifyil'-h‘[\qw%%%»““‘wﬁ,,, oo s -
u—v

73 |
<A
o

o

softmax

e > 100%101 o
Iy . ,v‘vfz‘ .t+aw+bzt.. NN weights | [ =
i m‘\ﬁ““ e ’“I N“v om0 s A~ % M” Y V—>
1)
o] [] - ] l I A : —

max(x,0)

100



Casové zarovnani hlasek x akusticky model hlasek

’———\

// =
Casové ;A#LEL Akusticky
zarovnani YOU model
hlasek MAKE hlasek
I
J(?nf?tjji;naé()) A YR r // se naudite, jak zn&ji (pfiblizné)
\N_—’/



Casové zarovnani hlasek na zacatku a na konci u¢eni NN

FAKE IT:

common voice cs 20729935.wav Radéji bych zil na Marsu.
P EEEEEEEEEEEEEEEEEEEEEEEEC LT DD T Peraaadddeees i 5yyy | || BGyyy@BGHAR | | | 222yyy1 11| | |nnnaaa| | |mmmaaareesssuud ||| |11 111111111

MAKE IT:



Postupna konvergence behem trenovani modelu

prvni fadek je zcela smysSlené a vétSinou nespravné zarovnani
10ms/znak, 1 obéh Sipek / fadek, barevné kddovani dle détské synestezie V. H.

/datadT/commonvoice/cv-corpus-7.0-2021-07-21/cs/clips/common voice cs 23896967.wav Nasledovaly naroné oprav
| FLLLELELLEEET 11 111 [ 11 11 HHH|||||||||||||||m|l|||l|||Illlllllm|||||nnnaaasssllleeeﬂoow-mulvyy|||nnnaaarrrooniéinnnéee-||l-oooppur.rraaa-vvy\|||||||||||||||m|[||||||||||l|||||| 111 FLEEELLTELL 11 11 11
| T | LT T H[\H|nnnééaééééééééééﬂééééésssu1eeenno jaaalllly 000EEEEEEENNNEéEEEEEE000DD] i T i i 1
| i I | i [ i FEERELELELD dd l"l'l' L LR i (1 1
] 1 I | L I (1l TEETTI d alllllllyy e I PTG 1 11 1
| | i | i | T |ynnnnnnnnnnaaaaaaaaaaaaaaaaassslueeeeee | 11 11 i i |
| | 1 I LI | i L 11l1leeeeee | i | 1 i |
| | [l | L | i L 111eeeeee aalllllllll YYYYYYYYYYYY | 1 i 11 (11 |
| | 1 | I | 11 LEEH leee aalllllll lyy YYYYYYYYYYYYY | | | 11 1 1 H |
| | [ | L | 11 L YYYYYYYYYYYYY || | I (1] H1 1) |
CECETERELEEEEEEEEEEE TR FECLEETELEEELELLEL L YYYYYYYYYYYYYYY | I FECCELEEEEETEETEEL
| LI | i 11 N YYYYVYYYYYYYYY| I LT 11 11 11
| | I | (1 1 i [ YYYYYYYYYYYYYYYY | 11 11 | (1 |
| [ 11 | 11 i T VYYYYYYYYYYYYYYY | | 11 | 1 |
| 1 i | 11 1 T VYYYYYYYYYYYYYYYY | I I I 11 l
| | 1 | 11 | I L | I 11 (1 |
| I 1 | 1 | i L | | 1 i |
| | 1 I 1 | i | | I 1 i |
| | [l | I | i | | | i 1 |
| LT 11 i I i | 11 11 i i |
CEELTERELEEELEELT L PECCECEEEEEEEEEEEE R LT TECELELEELELEEETEE PELEEEEEELEEEEL L
| | 11 | i | 11 I 11 i | i 11
| | i I i | i | | | 11 i |
| | 11 | 11 | T YYYYYYYYYYYYYYYYYYYY| I | I 11 |
| | I | 1l | [ VYYYYYYYYYYYYYYYYYYYY | | I i |
| | I I 1l | i YYYYYYYYYYYYYYYYYYYY | | i 11 |
| | 11 | i | 11 YYYYYYYYYYYYYYYYYYYYY | | I i |
| | i | 11 | T YYYYYYYYYYYYYYYYYYYY | | | I 1 |
| [ i | i | 11 YYYYYYYYYYYYYYYYYYYY | I | i 11 |
| | 11 | 1 | 11 YYYYYYYYYYYYYYYYYYYY| I 11 i | 11 |
| [ARRRARRRARRIR [AARRARRNARRAR e [ARARNRI aaaallllllyyyy: YYYYYYYYYYYYYYYYYyyyy 11T [AARRARRRARRER [ALARRRRRRA AR I
;23896962 wav Prijezd posledni zkousky byl odlozen kvili poZ

11 \IIIIIIIIIIIIIHIHI\II!j||II||IIHIHHIIIIIIIIIIIII\IIHHIII 1111111 |pppEFaac dddnnngyy | | |ssshBooosssRRRyyy | | | y;wm-oonmmoo eeennn | | | RIS SSEEEUUGLL] )] LU LT
LTI 1111 y 000000000008 5885585885555855553) yyBbByyyL111L1LLLLL1LL Lo LULLTLLLLL 000} 1111111l'Llllll'lll'lll'llll'llll\yyyppnoeo dadasadaaasadaarrerruuy| ||| |
LT i y)

T PP o

LTI PP S|

LT

LT

LT

T

T

I1TT]

1]

]

1111

it

||

|

1111 GLLULYyyyyyyyppppPPPOco

1111) GaLLLyyyyyyyypppppppooo

il GALLLyyyyyyyyPPPPPPP

| 111PPPPPRPPPPPRPI! ! LULyyyyyYYyPpPPPPPROCO

||| | PPPPPPPPRPPPPT ii) d LLLyyyyyyyppPPPPPPO0O

1111 333331 G LLLyyyyyyypppPPPRp

1111 1313313 i GLLLLYYYYYYyPPPRDPDP

T jiiiije ddd a

| 1111ppPPPPPRPPRPT! 333333 s

|1 111pPPRPPRPRPE 313313

[1111ppPPOPPPPRD! i'r iiii dddd

11 111333313313313 d d eeeeennn) GGGGGGAL L LyyyyyyyPPPPPPPPOOO




detail vpravo dole, nalezeni razu v “byl odlozen”

5ssKKK0003SSKRRyyy | | | rl | |B#Boooddd111000ZZZeeennn | | | RRRVMNIGGULLLyyy | | | pppoooZZZaaarrruuu | [ [ [ [[|[IIIITIITITIITIIIT
)$5555555555555588888 ybbbyyy 1111111111111 1000t 11111111 loo0ZzZZeeeeeeennn gaatiiiiiitiiieiiiiy
585555585555555858888 yyylll11111111111111looooddd ' Gaaaauaaaaauaatiiiiilyyyy
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detail vlevo dole, rozhodovani “posledni / posledni”
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posledni / posledni - v modelu jsou nekde 7
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obé udalosti probihaly ..."

23896982 .wav Obé udalosti probihaly na otevienych antukovych dvorcich.
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kratka nahravka bez alternativ® "Velmi vam dekuji

* ve skute€nosti ma 4 varianty,
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“Nic nez ohen” - co pripustil generator vyslovnosti
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&% MFCC (spectrum coded to 13 humbers every 10ms)
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PyTorch (popularni NN knihovna pro python)

e optimalizované maticové operace, jako NumPy

e ale kromé CPU i GPU, MPS (Mac Metal Performance Shaders), TPU...

e autograd sleduje, ¢im byl vysledek ovlivnén, dle chyb Ize posouvat vahy NN
e bézné NN struktury v knihovne

e torchaudio - MFCC, prevzorkovani



PyTorch - konstrukce NN

class NeuralNetwork(nn.Module):

x def __init__ (self, in_size, out_size, mid_size=512):

import torch o
super (NeuralNetwork, self).__init_ ()
self.flatten = nn.Flatten()

self.linear_relu_stack = nn.Sequential(

from torch import nn
from torch.utils.data import DatalLoader

from torch.utils.data import Dataset nn.Linear(in_size, mid_size),

nn.ReLU(),
nn.Linear(mid_size, mid_size),
.7 nn.RelLU(),

-~
,-*’ nn.Linear (mid_size, mid_size),
-
Vie nn.ReLU(),
4 nn.Linear(mid_size, out_size)
1
]& ? b max(x,0) )
J’W* g AL g 100%101 | \ o > D
)%4r“ﬁw+m+“ 3 NN weights | S def forward(self, x): - }
= x = self.flatten(x)
100 logits = self.linear_relu_stack(x)

return logits




PyTorch - trenovaci data

class SpeechDataset(Dataset):
def __init__ (self, all_mfcc, all_targets, b_set, sideview = 9, speaker_vectors = None):
self.all_mfcc = all_mfcc
self.all_targets = all_targets
self.sideview = sideview def _ len_ (self):
self.speaker_vectors = spe return len(self.all_targets) - 2*self.sideview
self.wanted_outputs = torc| yer __getitem_ (self, idx):
self.output_map = {} idx += self.sideview
for i, b in enumerate(b_se mfcc_window = self.all mfcc[idx-self.sideview:idx+self.sideview+1]
self.output_map[b] = si

nn_input = mfcc_window

if self.speaker_vectors!=None:
- speaker_vector = self.speaker_vectors[idx] x
MF"CC ————— > nn_input = torch.cat([mfcc_window, speaker_vector])

- —

«-""
return nn_input, self.output_map[self.all_targets[idx]]




PyTorch - import torch.optim as optim
trénovénl’ NN criterion = nn.CrossEntropyLoss()

optimizer = optim.SGD(model.parameters(), lr=0.001, momentum=0.9)

for i, data in enumerate(train_dataloader, 0):

. # get the inputs; data is a list of [inputs, labels]
MFCC |<-- 5 . -
inputs, labels = data
>

e —— -
-
-
-

k/

# zero the parameter gradients
x optimizer.zero_grad()

K ]a

Y ¥

max(x,0)

.
\—y

max(x,0)
—

-+

# forward + backward + optimize
outputs = model(inputs) <«--""

loss = criterion(outputs, labels) € =-====—==—=——--= - °°——->

<« --=-> loss.backward()

S
— = & 100*101
E NN weights

01

autograd

kouzlo o
optimizer.step()




Trénovani akustickéeho modelu

CommonVoice - 10575 nahravek (trénovaci ¢ast), 14h (4h ticho, 10h reC)
ZacCatek: Fikce, ze kazda hlaska trva presne 30ms a ticho pred a za je stejné
pppooosssllleeeddddddnnnyyy

PocateCni iterace - CastéjSi zarovnani (model pouzit jako nastfelovac)

pppooosssllleee=ﬁﬁﬁyyy

Lze natrénovat na CPU za pul dne, na GPU trochu rychlejsi



Dalsi (zatim nevyuzité) moznosti trénovani

Pouzit krasna, ruéné oznacena data Fonetického ustavu !!!
... Jsou ale kratSi (nyni pfipraveno 5 hodin jednotné znacCenych dat)
DalSi volne dostupna Ceska data:

e parlament CR a EU, dlouhy dozvuk: ParCzech3.0 1290h, snemovna 454h,
czparl2012 89h, VoxPopuli 60h

OVM (televize): 30h, malo mluvcCich

vystadial2016 77h - téZka konverzacéni data, BUT-CZAS 5h

komercni databaze - SpeechDAT, SpeeCon, ...

neni z ¢eho udélat MLS (LibriSpeech) ¢i TEDx, neni voxforge



Moznosti vylepSeni s DSP triky

napf. posunout hranici k vyrazné zméné spektra
vhodny trik zavisi na hlaskach, které hranice déli

staCi prelozit knihu do programovaciho jazyka :)

ohranicit dle kratkodobé energie

ohraniCit dle distinktivniho rysu? Lze NN...



|nSta|aCe WlndOWS, MaC, LanX) Installation on Linux

Things happen too fast in the python world for apt package managers to keep up. So you most likely want a special
package manager just for python, and there are really great tools to choose from.

For scientific work, conda package manager might be better than pip. In the conda world, there are still many

h tt D S //q Ith u b . CO m/va CI av h a n Z |/D ra k options. You likely do not want the huge Anaconda but rather the more free and modular conda forge. To get it

working, you still have multiple options from which mambaforge (faster conda) looks quite good. With this general
guidance, it is now easy to google your way.

Big part of pytorch installation complexity stems from the CUDA GPU drivers installation. If you do not plan training
big neural networks or do not have a decent GPU, you may very well use pytorch just on the CPU. Prak only uses
CPU for phone alignment and even acoustic model can be reasonably trained on just the CPU.

Installation on Windows

You need pytorch and torchaudio packages.As a linux hacker you likely have other things to do with python so

Go to mambaforge, download mambaforge for windows (Mambaforge-Windows-x86_64). Run it, despite any protests el friac th 116 ite mum virtial amimnmant el hafara racnrtinn fn hase oF even trying to run without a virtual

from Windows (it will whine about unknown application, click small text 'more information' and th Installation on Mac
Install to c:\mambaforge . This location is the only thing you have to change, otherwise go with

installation dialogs. Go to mambaforge. Choose and download the installation file here, either Mambaforge-MacOSX-x86_64 for older

. - . Intel-based Macs or Mambaforge-MacOSX-arm64 for new Macs with Apple M1 chips. Then make the downloaded
Run mambaforge console. Should be in Start menu as "Miniforge console" (name of the window ! - h X
file executable (using chmod) and run it in the terminal, for example (for Intel Mac):

Prompt"). Text prompt must start (base) . (If it does not, you ran something else. Find the right clone directly from your home like this:

hit Enter):
) chmod +x Downloads/Mambaforge-MacOSX-x86_64.sh

Downloads/Mambaforge-Mac0SX-x86_64.sh
mamba install pytorch torchaudio -c pytorch
Answer a few questions (likely yes or just Enter but you must explicitly type yes where needed). If the licence
agreement is too long to show, press spacebar untill you reach the end, then agree (yes). After installing mambaforge
successfully, QUIT TERMINAL COMPLETELY and run it again. The prompt will now start with “(base)" and you can
install python packages we need:

and then this (then Enter again):

pip install pysoundfile
same way as described above for Mac. If
mamba install pytorch torchaudio -c pytorch g variables in this script.

If any Y/n questions pop up, just hit Enter (or type Y and Enter if you wish).

—— . . . L Get prak, preferably using git (makes future updates super easy): P
Download prak zip file (zip also available from green "Code" button up right on this GitHub pag¢

Uncompress it directly to c:\ (or uncompress and move there), creating c:\prak-main folder

git clone https://github.com/vaclavhanzl/prak.git
to c:\prak .

cd prak

Run praat. Open script C:\prak\prak_align_phrase.praat and add it to menu (File > Add to ¢

Class1: Sound, Class2: TextGrid, Command: Align using prak). (Or you can get zip as described above for Windows and uncompress it in your home folder.)

Run praat. Open script C:\prak\prak_align_phrase.praat and add it to menu (File > Add to dynamic menu >
Class1: Sound, Class2: TextGrid, Command: Align using prak). Set read/write to UTF-8 (Praat > Preferences > Text
reading preferences > UTF-8, then Text writing preferences > UTF-8).

Set Praat text files encoding to UTF-8 (Praat > Preferences > Text reading preferences > UTF
preferences > UTF-8).

Refer to Prak installation details if you need to know more. Refer to Prak installation details if you need to know more.


https://github.com/vaclavhanzl/prak

PyTorch a TorchAudio instalujeme pomoci MambaForge

(base) :~$ mamba activate prak
(prak) :~$ mamba info

/*\ /*\ /*\ /*\
_/ /l/ /l/ /I/ /_

/7 \
/ / Ne / \ / \ / \ e
/

MAM

mamba (0.16.0) supported by @QuantStack

GitHub: https://github.com/mamba-org/mamba
Twitter: https://twitter.com/QuantStack

active environment : prak

active env location : /home/hanzl/mambaforge/envs/prak
chall Taual « 9



DOtazy? e < Pleiseats m))

nebo radeji ...
Cafe Kamzik?

CHAMMPMONS,
240 0. Ay

Tase

Obrazky vytvoreny na https://deepai.org/machine-learning-model/text2img , “phonetician asking many questions in the evening before going to bar” etc.



https://deepai.org/machine-learning-model/text2img

