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Introduction

Analyze speech signal from spectrogram

e Try to distinguish different initials(Z ) and

finals(825}) on spectrogram.
e Right-Context-Dependent Initial Final (RCDIF)
t_ifor Z followed by finals starting with —
exl: & | =tii
ex2: &Y =t aa




Introduction

e classification of consonants

Plosive/Stop EE/EE TRNDEKT
Fricative Be CIT/A
Affricate EES H<WgPL
Nasal £ M3

e classification of vowels
Monophthong S —XUYTEIL

Diphthong e85 NE A4




Introduction

“sil” for silence.
e “sp” for short pause.

e fricative/affricate initials
do not contain voicing parts.

e plosive initials contain closure
or aspiration period.




Some files you need

=

1. Phonetic class table (B EE~EF):

http://speech.ee.ntu.edu.tw/homework/DSP HW?2-2/phonetic class.pdf

2. Syllable table (FEZFAE):

http://speech.ee.ntu.edu.tw/homework/DSP HW?2-2/syllable.txt

3. Audio data & FAQ:

http://speech.ee.ntu.edu.tw/homework/DSP HW2-2/




Praat

. Download
http://www.fon.hum.uva.nl/praat/

2. How to read a wave file

3. How to use it
. How to label
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Praat - Re

ad from file (.wav file)

e O
New

Object

O Praat Objects
O‘J" !! Save

Read from file..

Open long sound file... 8L
Read separate channels from sound file...
Read from special sound file >

Read Matrix from raw text file...

Read Strings from raw text file...

Read TableOfReal from headerless spreadsheet file...
Read Table from tab-separated file...

Read Table from comma-separated file...

Read Table from whitespace-separated file...

Read from special tier file...

Helpv




Praat - click View & Edit

e O (8) Praat Objects
‘ New Open Save | Help"
Objects. Sound help
1. Sound NTU__f110106_0 IE_V"'”'"““—JI
Play
Draw - v‘
Query - v
Modify - vl
Annotate - .\
Analyse periodicity - .}
Analyse spectrum - .}
Ta Intancitu




Praat - Time and Frequency Domain

800 1. Sound NTU__f110106_0
File ' Edit Query View Select Spectrum Pitch intensity Formant Pulses Help,

1.116500

1




Praat - Pitch & & ( pitch -> Show pitch )

anno 1. Seund NTU_110106_0
Fle [dit Query View Select Swdnq‘ Intensiny Formant Pulses Melp,
v Show pitch
Piech settings. .. 1.116500
1 Advanced pitch settings...

Pch listing
Cat pinch L
Cet minimum pitch Xrs
Cet maximum pich Ors

Move corsor to minimum pitch  OXL
Move cursor 10 maximum pitch  OXH

Draw visible pitch contowr...

Extract visible pitch contour




Praat - Intensity & = ( Intensity - >Show Intensity )

ann

1. Seund NTU_{110106.0
Fle_| (| Query View Salect Soectrum Pech IMBRIRY Foemant Pulsey o~
1 Intentity settings... 1.116500

Ienensy listing
Cet intensity "
Cet minimum inteasity K
Cet maximum intensity o

Draw visible intensity contour...

Extract visible intensity contour




Praat - Formant 0§ (Formant -> Show formants)

ann 1. Sownd NTU__f110106 0
lh. l«_ an! \ﬁ!h. bk" Mb\ﬁ: Mth. MM‘H‘_MH\. W‘p'

Formant settings...

1.116500

Advanced formant settings...

Formant listing
Cet fiest formant "
Cet first bandwidth

Cet second formant "
Cat second bandwidth

Cet thied formant 2]
Cet thied bandwidth

Cat foueth formant

Draw visible formant contour...

Extract visible formant contour




Praat - Reminder

1. Intensity: power of all frequency components
Two acoustic signals may have the same intensity but different
frequency components.

2. Formant: acoustic resonance, measured by the peak in the

frequency spectrum
You should not trust the formant detection output for unvoiced
initials.




Praat - Label a wave file (Annotate -> To TestGrid)

e 00 Praat Objects

New' Oper: S.we' Hdp_

1. Sound NTU__f110106_0

f To TextGrid... =

Manipulate -
Convert -

Filter -

Fambina




Praat - Label a wave file

e Create one interval tier named RCDIF

e No point tiers

e OO Sound: To TextGrid

All tier names: RCDIF

Which of these are point tiers? |

| Standards | . Cancel | | Apply | OK |

. Help




Praat - Label a wave file

e With BOTH objects selected

e click View & Edit eco Praat Objects |
Newv‘Operl Save' ‘Helpv
Opjects: ( View & Edit ]
1. Sound NTU__f110106_0
2. TextGrid NTU__f110106_0 Draw... |
Extract - vl
Modify TextGrid
Scale times \
Modify Sound
Clone time domain \




Praat - Label a wave file




Praat - Label a wave file

Click on spectrogram for your boundary

e Add the boundary by clicking the small circle
Remove by choosing “Boundary/Remove”

e Drag you boundaries to be more accurate
e Click between your boundary and type in your label
(according to the “Syllable table”)

Listen to your label by clicking the number (interval time) below it



Praat - After labeling

o ras0c{ 1 oesen o srssoe

w‘l ,)1% 5

ST ""I“"M'm R

- ‘&‘[ { -
)n “'”,'1 .l‘h w

RCOIF
(8/12)




Praat - Save your Label file

e Save your TextGrid object as short text file
File should be “.TextGrid” not “.Collection”

e OO0 Praat Objects
‘ New" Operl m ,?Ip"
Objects: Save as text file...

Save as short text file... ~ TextGrid help |
1. Sound NTU ‘ fi = ‘
2 TextGrid N Save as binary file... T T p— |

Save as chronological text file... w& Edit with Sound? |

[_ Draw - v:

list__.




Report - Part 1 (20%)

e Choose your wave files from directories according to

your student ID (https://goo.gl/ero6Ka).
e You must submit at least 5 fully labeled TextGrid files

(along with their wave files).
e These 5 files should contain the initial/final labels you
use in part 2.




Report - Part 2 (30%)

e Choose at least 2 initials from the 4 classes

(Plosive, Fricative, Affricate, Nasal)
e For each of these 8 initials, create a table that contains

at least 2 screenshots of its label.
Please show intensity and formant.




Part 2 - example : Plosive b (*7)
Phonetic Class

Plosive b(*7)

0.092705




Part 2 - example : Plosive p ()

Phonetic Class

Plosive | p(%X)

0.147806

0.151911




Part 2 - Useful tips

Zoom in and Zoom out.

e show all or selection part in Praat by clicking the
buttons on the lower-left corner of spectrograms.

e |Inyour chosen directory.

“NTU_XXXXX_phn2file” lists all files containing each phone
“NTU_XXXXX_file2phn” lists all phones contained in each file



Report - Part 3 (50%)

1. (20%) What are the consistencies of the spectrogram in
each phonetic class? (Plosive, Fricative, Affricate, Nasal)

2. (10%) Is the boundary between neighboring initial and
final clear? What is the benefit of using “right-context
dependent” initial model (ex: sh_a) instead of pure

initial model (ex: sh) to model initials?




Report - Part 3 (50%)

3. (10%) What are the differences when pronouncing

7 & X ? How can you tell the differences in
spectrogram for “7 & X ? (You may also want to
compare 77 & 25, & & 7 respectively)
4. (10%) Take a look at the spectrogram of finals. Is there
any simple rules to discriminate initials from finals
provided only spectrogram?



Report - Bonus (10%)
e The following is a speech analysis plot for a Chinese
word composed of 4 characters. Each character is

composed of an initial and a final.
e Guess what the word is and describe your reasoning.

(Score: reasoning 8%, correct answer 2%)
e If you cannot figure out the word, you can guess the
phonetic class or initial/finals.

For example, your answer can be “l_i, i, sic_a, au” or “plosive,
diphthong, plosive, monophthong”.




0.6207

0.03062

-0.3376
5000 Hz

Report - Bonus (10%)

e Hint: it's a movie name which published in 2019 !

=

100 dB

#l' 64.09dB

50 dB

500 Hz

228.2 Hz

75 Hz




Submission Requirements

1. 5 TextGrid files or more (each along with its wave file).
the “.TextGrid” & “.wav” filenames should be the same.

2. hw2-2_bXXXXXXXX.pdf

Answer the questions for part 2, 3 & bonus.




Submission Requirements

3. Put those 11 files in a folder, compress the folder to 1
zip file and upload it to CEIBA.
® Folder name should be bXXXXXXXX (e.g. b04901000)

® .zip only
® 20% of the final score will be taken off for wrong format




If you have any problem...

e Look up the Praat introduction website.
http://www.fon.hum.uva.nl/praat/manual/Intro.html

e Check the FAQ




Contact TA

e email : ntudigitalspeechprocessingta@gmail.com
title: [HW2-2] Problem Description

e Office Hour: Monday 14:30-15:30 #5_.531 £ jE
(Please send an email before coming!)




Homework 2

Your can submit either
HW 2-1 (HMM Training and Testing)
HW 2-2 (Speech Analysis)

e You can also submit both

e The higher grade of the two will count as your final
score for HW?2




Homework 2

e Deadline: 2019/5/3 23:59:59
e Late Penalty: 10% off every 24 hours after deadline

(less than 24 hours will be viewed as 24 hours).
e Submission after 3 days will get zero point.




