Use Praat!

Note: | do this all on a PC.
If you're using Mac or Linux, it might look different
and require an alternate action here or there.



Downloading the program

Www.praat.org or

www.fon.hum.uva.nl/praat

& =2 C [ wwwfonhum.uvanl/praat/ .

<>
L4

Download Praat:
* Macmtosh
* Windows

select your
. * Linuz, FreeB2D + R \
: Beginng als by others.
O p e ra-tl n g " SGL Solaris, HPUIX * P:ul BZ;;sizzug:b]icazioz:son algorithms and tutorials

system

Information on Praat:
* Introductory tuterial: choose Intro from Praat's Help menus.
* Extensive manuals and tutorials: in Praat's Help menus

The authors

Paul Boersma and David Weenink
Phonetic Sciences, University of Amsterdam
Spuistraat 210
1012VT Amsterdam
The INetherlands

Questions, problems, solutions:
1. Many problems can be solved by upgrading to wersion £ 010 of Praat
2. Make sure you have read the Intro from Praat's Help menu.
3 Ifthat does not help, use the Search button in Praat's manual window
4. Or consult the Frequently Asked Cuestions directly.
5. There 15 a user group on the Internet: the Praat Tser Tist
&. Ifnone of the above helpe, you may send mail to paul boersmar@va nl

Functionality

The fellowing gives you an idea of the features of the Praat program. The links talee you into the web copy of the matual The same manual i3 also
available from Praat's Help menus, in which case you can do searches.

Speech analysis: Speech synthesis:



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

Click on the file link
for your system

/ [ Downloading Praat f x

- C' [ wawwfon hum.uvanl/praat/download_winhtml

1. Downloading the Windows edition

To download the latest version of the Windows (2000, 3P, Vista, 7, 8, 10.) edition of Praat, download one of the follow

desktop:
&4 -bit edition: praatb010_winbd4.zp 7.8 ME)
32-Tat edition: praatb010 win32.zp (3 [mrary . 1.0 B

After downloading, you will see the zip folder as a folder icon with a z@pper on it (or as some other icon if you installed a spe
WinZip).

WWhen vou double-click the zip folder, a file called Praat or Praat.exe will appear. This 15 the Praat program. ¥ ou can drag
any location on your hard disk (so that you can use Praat even o vour system administrator dees not allow you to mstall othe

2. Do I need the 64-bit edition or the 32-bit edition?

The newer your computer, the more likely it 15 that it has a 64-bit operating system. If so, you can profit from Praat's 64-bit

ERrT T T LTS



Find the downloaded file
(it might pop up right in your browser)

2. Do I need the 64-bit edition or the 32-bit edition?

The newer your cotnputer, the more likcely it 15 that it has a 64-bit operating system. If so, vou can profit from Praat's 64-bit edition, which can work
with larger sound files and have more than 2 GBE m its memeory. If wvou have an older computer, or chose a 32-bat operating system, the 64-bat ediion

will not wotke on it, so vou have to install the 32-bat edition instead. If wou are m doubt, try the 6<4-kat edition first, and switch to the 32-bat edition if the
£d-bat edition does not worle

2. How to start

To start up the Praat program, just double-click it If wou use Praat for the first time, choose Intro from the Help menu

4. Phonetic and international symbols

-—

praatb010_wingd. zip ¥ Show all downloads..,

x




Drag the .exe file
on to your desktop

[ praat6043 win64

File Home Share Ve Extract
= Pictures
SLH5_1301
Extract To

A

v

Dow... » praat6043 ...
2 O Neme

% praat

# Quick access
w Desktop
ads

# Documen

= Pictures o~
ListenLab o
SLHS 1301 pt#
2018.10.5 - Gran
from _Elle

Hearing Loss eff

Revision_1

4 OneDrive

v o<

1 item selected 434 MB

1item

Comprassed Foidler Tools

Search praa

Type

Application | »

—
M=t b
.
.
Ay




There 1t IS!

Cempressed Folder Teols =

File Home Share View Extract

% Jacuments

oken lang e

- IS . all

A 1 - Dow- > praats(43 .. v O Search praat043
A O Nan

[A'¥ Fraat application [ >

# Quick access
m Desktop
4 Downloads & pej

7 Dacuments &

-
&« Pictures *
Listen_ab o
SLHS_1301_ol # L_ a5
R iy

2018105 - Gran.
from Elle
Hearing Loss eff

Revision_1

4. OneDrive
v o<

Titem 7 tem selected 43.4 MB




After you open the program, you can search
for your audio files as you would open an

# | Praat Objects

other file in Word, Excel, etc.

Read from file... o]

Open long sound file.., C

O pe n - mm Read fro m fi Ie C . Fead separate channels from sound file...

Read from special sound file

Read Matrix from rawvy text file..

Read Strings from raw text file..,

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

Read Table from comma-separated file..

Read Table from whitespace-separated file..

Read from special tier file...




There’s the file

Read Object(s) from file e S
@G_} | | < Phonetics » 03a_Transcription » Practice words_1 H Search Practice words_ 1 )D

Organize ~ Mew folder = - j 9

-~

4 Downloads *  Name Date modified Type Size
~» RecentPlaces

= A0 01 audibility 1/15/2016 @44 AN Wave Sound TBH=
o , A0 0Z2_audibility 171572016 944 AN Wave Sound g7t
.| Libraries
_ 4. 03_participant 1/15/2016 944 AM Wave Sound 781
2 Documents
T vt = £ 0d_participation_xZ 1/15/2016 @55 AM  Wave Sound 256t
< usic
_J Bict A 05_adult 1/15/2016 944 AM Wave Sound 54t
= Pictures
i . 2. Oa_adult 1/15/2016 944 AM  Wave Sound B9t
d ideos
B 4. 07 _envelope 171572016 944 AN Wave Sound 7ot
£ 08_envelope 1/15/2016 944 AN Wave Sound 7at
& Computer
] 2 09 _bhottom 1/15/2016 944 AM Wave Sound a0t
& Local Disk () -l
<N mudinAar TARSMTA G444 AlkA Wiova Sonndd TQl
B Removable Disk ( = < | M | :
File name: 01_audibility ~ |All Files v

‘ Open ‘ ‘ Cancel ‘




It appears in the objects window.

Now click “Vlew & Edlt”

Analyze periodicity -

Praat MNew Open Save
Dbiects: Sound help
1. Sound 01 audibility
E Ve E i
Play
Diraw - |
Cuemn - |
M adify - |
Annotate - |
|
|

Analyse spectrum -

Ta Intensity... |

M arnipulate -

Corveert -

|
|
Filter - |
Combine - |

Rename... | Copy... |

Inzpect | Info |

Remove




The window with the sound wave
IS called the “editor window”

Click anywhere on the sound wave to set a start point for
sound playback. Press Tab to play the sound.

== R # | 1. Sound 01_audibility [
File Edit Query Yiew Select Spectrum Pitch Intensity Formant Pulses Help
0.056109
06354 :
nnnnnnnnn :
Analyse perindicity - 0002812 ; 1| ‘ RRinA _ L3R I i i I ‘ | il 0 A [
Analyse spectium - : | W \ I l 1 l ‘ '
To Intensity
-04527 :
6000 Hz : ; . - 5 x
CCCCCCCC - =5 W Se
| ‘;:-.ﬁ
: _EE‘E %
: =
. =S
peseei:s
||||||| Info OHz ! Ld ¥ iz
0.056 | 0846098
0] Visible part 0.903107 secon ds 0903107
Total duration 0.903107 secon ds
&l I in out sel I bak 4 | I >| |7 Group

You could also click on the gray bars to play the sound. The top one plays your selection.
The middle one plays the entire viewable sound. The bottom one plays the whole sound.



Playing sound

You can also click & drag to highlight a specific region of the sound to play.
Here | have highlighted the first syllable.
This is good for listening to very short little pieces of the sound

1% | 1. Sound 01_audibili

| File Edit Query View Select Spectrum Pitch Intensity Formant Pulses Help
0093865 0142472 |0.236337
06354 i ;
0
-04527
6000 Hz
0Hz ¥ S = ) - B
0093865| 0.142472 | 0666770
0 Visible part 0.803107 seconds 0.903107
Total duration 0.903107 seconds
all in I out I sel ] bak| 4 » | v Group
— A




W7 7. Sound Tx2_comp_1_00

File Edt Query View Select Spectrum Pitch Intensity Formant Pulses

1062370 0549268(1821/s)  |1611638

Help

0.3286

03786

4950 Hel——

Vg
M, 1

0 Hz

e A l
{ M'” \
L

i
it

¥ 1.062370 | 0549268 ]

0.865323

Visible part 2.476961 seconds

Select a region,
click “sel” to zoom
to that selection

2476961

Total duration 2 476961 seconds

W7 7. Sound Tx2_comp_1_00

File Edt Query View Select Spectrum Pitch Intensity

Formant  Pulses

Help

0549268 (1.821 / 5)

0.19

.0.2582)
4950 Hef

Visible part 0.549268 seconds 1811

Total duration 2 476961 seconds




When you click somewhere on the spectrogram,
the red number on the TOP shows you what time corresponds to

N aVI g atl n g th e the horizontal position of your cursor click
spectrogram

File Edit Query View WSelect Spectrum Pitch Intensity Formant Pulses

0.170874
0.4507 ;
0.08393}
0
When you click somewhere on the
spectrogram, the red number on the left o

shows you what frequency corresponds to 4000 Lz £ T 12
the vertical position of your cursor click. ‘ $irh Sihr it

746.8 Hz| ------ 228 - " e RS e, >

0 Hz i B e
0.170874 l 0.490814

0 Visible part 0.661687 seconds 0.661687

Total duration 0.661687 seconds

all I in | out | sel | bak | 4 I)l I Group




Finding durations of sound segments

Duration of the portion in Duration of the Duration of the portion in
the whole sound earlier portion that you the whole sound after than

than the section you highlighted the section you highlighted
highlighted N
File Edit Query Wiew Select %Sp

ectrum Pitch Intensi Formant PulsesM

04131901l 0.563983 (1.773 / 5)§ 0977174

oy —

Duration of the portion -0.7746 A MI _
of the sound visible in this 4000Hzl W& o S
window earlier than the % 59

section you highlighted

0.563983 0.08601
Visible part 1.623149 seconds 1.963192
Total duration 2.634218 seconds

a | i | e sel | bak | | |




Seeing the relationship
between duration and FO

Duration of the portion
that you highlighted

The frequency of a sound whose
period equals the duration of the
portion you highlighted

0.579866 0.006667 (150.000 / s) |O_586533

(190.000 / s) |0.566033

If you highlight a region that

IS a single pitch period,
then this number in
parentheses will give you
the fundamental frequency

0.013212 | 0.006667

0.016953

0.566654 |{}_566654 Visible part 0.036832 seconds

0.603486 2.030731

Total duration 2.634218 seconds

j I Group




Seeing the relationship

between duration and FO

Duration of the portion that

you highlighted

The frequency of a sound whose
period equals the duration of the
portion you highlighted

0.593494 0.005000 (200.000 / s) |D-595494

0.593494 0.005000 (200.000 / s) |O_598494

If you highlight a region that

-0.7639
4000 Hz

0Hz

IS a single pitch period,
then this number in
parentheses will give you
the fundamental frequency

0.009296 |

0.011326

0584198 |0.584198

Visible part 0.025622 seconds

0.609820] 2.024398

Total duration 2.634218 seconds

all | in | out] sel | hakl 4 J

j I Group




Seeing the relationship
between duration and FO

Duration of the portion that
you highlighted

e Edit Query View Select Spectrum Pitch Intensity F Help Slnce the Selectlon doesn’t
.579829 0.008824 (113.325 / s) |0_5886 . .
LT j ; have anything to do with the
YA ATAY E A AWAWRNRY (I YA ANAYATIRIN ) WAURERY NI LWAVANRIN VA cycles in the sound, this
| ' number in parentheses will
| 5 NOT give you anything
e - 5 related to the fundamental
frequency
7767 Hz
0 Hz|
0.013174 | 0.008824 0.014834
0.566654 |0.566654 Visible part 0.036832 seconds 0603486 2.030731

Total duration 2.634218 seconds

al | | e | s | Mk'ﬂ J jl—ﬁrnup




Human error

0.004958 (201.699 / s)

File Edit Query View Select Spectrum Pitch Intensity Formant Pulses
0.593494 0.004958 (201.699 / s) |O_598452

0.3897
LAV OA A DA A LA AV AL A The number you get will
| 5 be off by a little bit
| ; depending on how
S ' accurately you click and
highlight the relevant pitch
period
0Hz
0.009296 | 0.004958 | 0.011368
0.584198 |0.584198 Visible part 0.025622 seconds 0.609820| 2
Total duration 2.634218 seconds

all | in | aut | el | hakl 1| | Pll



Automated FO tracking

Selecting Pitch > Show pitch will overlay a blue contour on top of the

spectrogram.
P g This is the FO contour.

B 21. Sound 1x5 - O X B721. Sound 1x5 - d X
File Edit Query View Select Spectrum Pitch Intensity Formant Pulses Help File Edit Query View Select Spectr Pitch Intensity Formant Pulses Help
Show pitch 1.053139 1.053139
0.4485 Pitch settings... 0.4485 [
Advanced pitch settings)
0_000423W . 0.000428
Pitch listing
Get pitch F5
-0.7746 Get minimum pitch Ctrl-F5 07746
4000 Hz m: Get maximum pitch Shift-F3 ! 4000 Hz 250 Hz
Select: '
"H‘I Meove cursor to minimum pitch Ctrl-Shift-L
Meowve cursor to maximum pitch Ctrl-Shift-H
s Draw to picture window:
0 Hz E_ Draw visible pitch contour... 0 Hz 60 Hz
o.160084 |°-180084 ;::Jp;hit 053139 | o070 0.160084 |°-180084 Visible part 0.893056 seconds 1053139 (0000
Total durafion 2634218 seconds Total duration 2.634218 seconds
all | in | out | el | bak | ] »| [ Group a | in | ou | sel l | pI [ Group




Reading the output of FO tracking

and keeping it separate from frequencies in the spectrogram —
note the left axis for spectrogram frequency and the right axis for

FO

Highest frequency that
would be visible in the
window, according to the
current spectrogram
settings

Frequency at the
point you clicked
in the spectrogram
(NOT the pitch!)

Lowest frequency that
would be visible in the
window, according to the
current spectrogram
settings

File Edit Query View Select Spectrum Pitch Intensity Formant Pulses

Hel

0.582357

0.4485
0.175}
0 Y Highest FO that would
be visible in the
f window, according to
-0.7746 the current pitch
4000 Hz g, R 250 Hz settings
2035 Hz| -------- 28 - u . - - - - SR A
. FO of the speech
where you
0 Hz L ... . o : 60 Hz clicked
0.422273 0.470782 ] FO th db
0.160084 (0160084 Visible part 0.893056 seconds 1053139 1581078 -owest FU that would be
Total duration 2.634218 seconds visible _m the window,
all | in | out I sel | bak. I 4| }I I Group accordlng to the current

pitch settings



Some parts of the sound don’t have a FO

B’ 21.Sound 1x5 = O X
File Edit Query View Select Spectrum Pitch Intensity Formant Pulses Help
0.400271
0.4485 : .
Highest FO that would be
0.0006377 visible in the window,
f according to the current pitch
settings
-0.7746
4000 Hz ; ™ - = 250 Hz
2962 Hzi -~ -+--~~-1-» : ; No FO because there
' : is no sound
at the time
0 Hz L A ——— 60 Hz where you clicked
0240187 | 0.652868
0.160084 |0.160084 Visible part 0.893056 seconds 1.053139] 1.581078 Lowest FO that would be
— = —— jotal duration 2.63421|8 seconds _l - visible in the WindOW,
4 n oLl sel al 4 » roup B
according to the current

pitch settings



Some parts of the sound don’t have a FO

File Edit Query View Select Spectrum Pitch Intensity Formant Pulses Help
0918723

0.4485

Highest FO that would be visible

0.00212 o I ARTR T in the window, according to the
g f current pitch settings

-0.7746 m“ E

4000 Hz ., R 250 Hz

2962 Hz ---------o383: ---------- -« prni

No FO because the speech
< is not periodic at the time
o & - where you clicked
Z 5 s : Z
0.758639 | 0.134416 \

0.160084 [0.160084 Visible part 0.893056 seconds 1053139 1.581078
Total duration 2.634218 seconds Lowest FO that would be
afl o oull o @ bok fel | [ sap  Visible in the window,

according to the current pitch
settings




Periodic and aperiodic sounds

periodic sound

File Edit Query View Select Spectrurn Pitch Intensity Formant Pulses

0.813123

Hely

0.2273
0.1349

aperiodic sound

Frequency at the
point you clicked 02903

in the spectrogram
(NOT the pitch, FO of the speech

even though you »mm _____________ — : | at the specific
clicked exactly at | —— time

the vertical position = ———— where you clicked
of the blue contour, | — — ook (off to the left)
this left axis does 0783812 |0.7838-12 Visible part 0.178992 seconds 0962805 1.671413
Total duration 2.634218 seconds

NOT refer to the N N R i ) s
pitch / FO)

Notice how the pitch tracking No periodicity - no FO

gives a blue contour tracking, because the FO is

when it is a periodic sound a rate of regular repetition.



Spectrogram settings that determine
timing and frequency resolution

B ' 1. Sound 1x1
File Edit Query View Select Spectrum Pitch Intensity Formant Pulses

. Fc_)und INn the Sound editor R |
window s

' Get frequency at frequency cursor
0.0001837p sonorh Get spectral power at cursor cross EIRE

» Spectrum -> Spectrogram
Setlings e

Extract visible spectrogram

View spectral slice Ctrl-L

0.7581[:
5850 Hzf?




Broadband Spectrogram

Help

It updates the vertical
dimension every 4

milliseconds (that’s fast!)
| |

You can see rapid
changes in amplitude that
occur at a super-fast time

But you cannot
distinguish frequencies

| " very clearly.

0.756055 1.956825

.Spectrogram settings WlndOW |ength around O 004
‘iew range [Hz): |O .0 | €000.0 ‘
Window length [s): ‘ 0.0 Z“'él ‘
Dynamic range [dB]: |50.0 ‘
[all of pour "advanced settings'' have their standard values)
[vour "time step strategy' has its standard value: automatic)
Help | Standards | Cancel | Apply | ] 4 |
0.7981]:
9850 HZ; ---------------------------------------------------- ]‘1 ! ‘ ' =5 ff -------- ’ ------------------------------- I
T
! w mhhh“'
M 0 scale...
“ mmuuuu (i
‘ ""'|' ]l‘«
H 17 (U ! ll !
OHZE ! ' , ' ! | 11y "‘ B
0.752959
Visible part 0.756055 seconds
Total duration 2.712880 seconds

all ] in | out I sel I bak] 4

N

<P

»| vV Group

8:37 PM
@ & ]

10/4/2018



Narrowband spectrogram

< | Window length around 0.04

Spectrogram settings
Help

i

[all of vour "advanced settings' have their standard values) It up d a.t es th e ver t|Ca|
[wour “time step strategy’’ has itz standard value: automatic) d | mens | on eve ry 4 0
Help | Standards | Cancel | Apply | ’TI mI”ISGCOndS (that,S SlOW')

| |
You can distinguish
frequencies very clearly.
But the timing of events
IS blurred across time.

Wiew range (Hz]: |0.0 ‘ HOOO.G |

‘Window length [s]: [0, 04 |

Dunamic range [dB): | 50.0 |

-0.7981]:

0Hz|:

0.752959
Visible part 0.756055 seconds
Total duration 2.712880 seconds

0.756055] 1.956825

»| ¥ Group

838 PM :
oz 10/4/2018 -

in
=i




Intermediate spectrogram

- Window length around 0.012

Spectrogram settings X

Wiew range [Hz): [0.0 | [4000.0 |

‘Window length [£): ‘ 0.012 |

i

Dynamic range (dB]: ‘ 50.0 |
[all of your “advanced settings have their standard values) |t u pd ates th e ve rt| C al
[vour "time step strategy'' has its standard value: automatic) d | mens | on eve I‘y 1 2
Help | Standards | Cancel | Apply | Ok I m I I I ISGCOI’]dS
(that’s... medium)
i . |
' Al
" You get reasonably
5 . good timing info
o H and frequency info
' -
i !
' *4 40
: -
0 Hz|:
0.752959
Visible part 0.756055 seconds 0756055 1.956825
Total duration 2.712880 seconds

. 5 B41PM
3 &:
10/4/2018




To view a sound’s spectrum
at a particular time:

* Click & drag to highlight a region,
click Spectrum ... view spectral slice
(ctrl+L on Windows)

ﬂ IGGE'EWIMI‘?I




Navigating the spectrum



Correspondence of the spectrogram and the spectrum

o L
g B ' 20. Spectrum Step_1.0 230 - i X
File Edit Query View Select Spectrum Pitch Intensity Formant Pulses File Edit Query View Select Help
760.00
0 454 dB
e : 45508
-0.5462
4000 Hz
759.8 Hz 5
0 Hz : o M’L 15.5 dB
0 Visible part 0.661687 seconds 0.661687 L) | — e
0 Visible part 4000.00 hertz 400000 4000.00
Total duration 0. 661687 seconds Total bandwidth 8000.00 hertz
all | in | out | sel | bak | a ‘ 3 ‘ all | in | out | el | bak | 4 ‘ j [ Group

The three dark bands on the spectrogram (left)

correspond to the three main frequency peaks on the spectrum (right)
As you click on these landmarks, the frequency is shown on the screen in the appropriate place



Play with the settings on the top bar to toggle views of pitch
contour, pitch period pulses, intensity contour, spectrogram
settings, etc.

06354




Praat scripts



Running a script (1)

* Open up the script in a text file outside of Praat

B ' Praat Objects - a X "E
Praat Mew Open Save Help File Edit Search View Tools Macros  Configure  Window  Help
{ Otiects: I = = T W = I - e e 2T WM T : Find incrementall,, & & Match case
make_AM_noisetxt X ¥ X
# Soript to make amplitude-modulated =

nler a0n

Mrag =

call make MM noisce contor froq bandwidith curation V5%

call make 2z center freq bandwidth duration 150

aall make AWM _noisne cenler Creq bandwidlh duralion 200

call make AM noioe cenler Dreg bandwidlh duralion 300

cedure make AM noi .canter fr

.bandwidth .duration .am rate

Create Sound from f
Filtcr (pass Hann band) @

duration', 44100, "ra nFanzs (0
! tor frodgl (. lthi2),
U, '.duraticn', 44100, ({152 * =ir

Formulas

wle inlansily...

o

Rename: "noi

cam_rale
'

am rate

"Sound white noisc”

endprac

© 3

I | Search Results T x

'ﬂ'—w".Search Results m fool Output

15items 1 item selected 1019 bytes 3] 14 Read Owr Blod




Running a script (2)

* File... New Praat script
* Copy the text into the new window

B ' Praat Objects

Praat New Open Save
New Praat script
Open Praat script...

Goodies
Preferences

Technical

Quit

Help

Ctrl-Q

—

B " untitled script {modified) — ] x
File Edit Search Convert Font Run Help
# Script to make amplitude-modulated noise ~

center_freq = 2000
bandwidth = 2000
am_rate = 74
mod_depth = 1
duration = 1
intensity = 70

call make AM noise center_ freqg bandwidth duration 75

call make AM noise center_ freq bandwidth duration 150
call make AM noise center_freqg bandwidth duration 200
call make AM noise center_freq bandwidth duration 300

procedure make AM noise .center freq .bandwidth .duration .am rate

Create Sound from formula: "white noise", 1, 0, '.duration', 44100, "ran
Filter (pass Hann band): .center freg-(.bandwidth/Z), .center freg+(.ban
Create Sound from formula: "sine '.am rate'", 1, 0, '.duration', 44100,
selectObject: "Sound white_noise_band"

v

£




Run the script

B 7 untitled script (modified) - O b
File Edit Search Convert Font Run Help
# Scri Run Ctrl-R lated noise A
center Run selection Ctrl-T

bandwidth = 2000
am rate = 74
mod_depth = 1
duration = 1
intensity = 70

call make AM noise center_ freq bandwidth duration 75

call make_AM noise center_freq bandwidth duration 150

call make AM noise center freq bandwidth duration 200

call make_ AM noise center_freq bandwidth duration 300

procedure make AM noise .center_freq .bandwidth .duration .am rate
Create Sound from formula: "white noise", 1, 0, '.duration', 44100, "ran
Filter (pass Hann band): .center_ freg-(.bandwidth/2), .center_ freg+(.ban

Create Sound from formula: "sine_ '.am rate'”, 1, O, '.duration', 44100,
selectObject: "Sound white_noise_ band"

< >




Notes

* |If sounds are in the Objects window, that doesn’'t mean they are
saved on your computer.

* YOou can save them

 You can also create pictures

* You can filter sounds and do lots of interesting manipulations

 Play with the functions on the screen to see what they do to sounds
* You can manipulate speech pitch contours, etc.



