A brief introduction to Praat

Shigeto Kawahara

1 Before we begin

This is a handout that | use for my introductory phoneticss#s (graduate and undergraduate). It
will be revised as | get feedback from my students. Your feetlwill of course be appreciated.

1.1

Why use Praat?

It is free (downloadable fromhttp://www.fon.hum.uva.nl/praat/ ).

It allows us to perform multiple operations (e.g. acoustliieg, acoustic measurements,
creating pictures, etc).

It comes with a useful scripting function.

Many people use it—so it's easy to get help, and many scrigsa@ailable online; | am
happy to share mine (some are available from my website).

To begin

Go tohttp://www.fon.hum.uva.nl/praat/ and download Praat, a version that is
appropriate for your OS.

Get some speech sample (available on Sakai).

2 \ery basics

2.1

Opening sound files

To open sound files:

1.
2.
3.
4.

Open Praat.
Read — Read from file...
Find and choose the sound file you want to use.

You can also click on a file and open the file by right-cligkiithis would be easier if you
want to open multiple files).



5. If you like, you can associate .wav files with Praat, so tlmatbling clicking .wav files will
automatically open the files in Praat.

If you want to open all sound files in a folder, there is a niagogscDownload the script at:

http://www.helsinki.fi/"lennes/praat-scripts/public /open_all_files_in_folder.praat.
To run a script (on Mac):

1. Go toPraat
2. Find the script and open
3. Go toRun.

2.2 Saving sound files

Once you open a sound, it will appeattive object window. You can edit the sound file in various
ways, bunew sounds files are not saved automaticallylo save sound files in the object window,
Write — Write to WAV file...

2.3 Closing

To close a sound file, click the remove button on the bottomn IREMEMBER TO SAVE IT
before you close if you created a new sound. Always remenj&rbecause a sound is in the
object window, it does not mean that the sound is automatisaved. It isn't.

2.4 Inspecting sound files

To see the phonetic properties of a sound in the object wintahlight the sound you're inter-
ested in and clicledit . You see a waveform on top and a spectrogram in the bottom. fraat
has many functions in this editing mode.

2.4.1 What's displayed

First, we realize that Praat plots various acoustic praggerRed dotted lines on the spectrogram
display represent formants, the blue line the pitch conti yellow line the intensity contour,
and the blue vertical lines on the waveform display pulsesu 4o not always need to show all
of these—Go to theiew pull-down menu, and seleshow analysis  to select the properties
that you want to be displayed.

1 usually save my scripts with .praat extension, and assogmaat files with Praat. That way, you can open a
script by double-clicking.



2.4.2 Selection

e If you want to select a part of the sound file, click the begigrand click the ending. You
see the duration of that interval in the bar at the bottoméroads).

e You can play the selection by clicking a short bar at the lmtto

¢ If you wantto zoom to selectiolGommand+Nor click on the rightmost button in the bottom
left corner.

e You can zoom in and zoom out by usi@@mmand+l andCommand+0O
e You can zoom to all wittCommand+A

¢ If you want to extract the selected portion, go to tieelect pull-down menu and/love

start of selection to nearest zero crossing 2 and alsoMove end of
selection to nearest crossing . Otherwise, the extract sounds will have clip-
pings!

e Then from theFile pull-down menu, you caixtract selected sound... . This

will put the selected sound in the object window (you shoeltiember to save it).

e Or alternatively, you can directly dbile and Write selected sound to WAV
file...

e By going toSelect andSelect... you can specify the beginning time and end time.
This is very useful if you want to extract some stretch of jpor$ with some exact duration
(for example, if you select from 0 to 1 second, then the respBound is going to be exactly
1 second longf§.

e You can also copy and paste the selected portion as you woolithér softwares.

2.4.3 Spectrum

Pull down theSpectrum tab, and go t&pectrogram settings

e Window length controls...well the window length for spattanalysis (in terms of fre-
guency).

e Confusingly, if you set the window length high, say 0.05 ifrthe default setting of 0.005),
then you get so called “narrow-band” spectrograms. Thiemabse a “narrow-wide” dis-
tinction refers to a frequency band for the spectral analyBhe longer the window length,
the narrower the frequency band.

e A “wide-band spectrogram”, which is the default for Praadsmice time resolution, but
it does not show harmonics well. A “narrow-band spectrogramthe other hand shows
harmonics really well, but it does not track changes in farhieequencies well.

2Zero-crossing is the point where the sound pressure becoenes
3Remember that if you want to compare two or more spectrogiaysur paper, you should always use the same
time scale. This technique is very useful for this purpose.



e A narrow-band spectrogram does not capture spectral cearegg well, so it is not good at
catching short acoustic events, like bursts. | thus mysafaiwide-band spectrogram unless
| want to see individual harmonics.

e Dynamic range determines energy thresholds that Praat picks out for @stsd anal-
ysis.

Another function that is helpful i¥iew spectral slice

e Spectral slices show spectral properties of a sound at ailcgrbint (it is timeless).

e Spectral slices are useful when you want to see the formanttste of a vowel at some
specific point or when you want analyze fricatives.

e Spectral slices are used when we calculate spectral tileds w

e You mayZoomfrom theView pull-down menu, if you are looking at just vowels.

2.4.4 Pitch

You can show pitch and measure it. Depending on whether yewam@alyzing male or female
speakers, you may want to set the pitch rangBitoh settings in the Pitch  menu. You
can also get a pitch at a particular point by usingdgb#ing pitch function.

2.45 Formant

In analyzing formants, go tBormant settings

e Adjust Maximum formant depending on your purpose. If you're measuring fricatives,
set it high (say at least 8,000H%).

Window length : If you're analyzing formants, use a wide band spectrogram.

Dymanic range : See above.

You can also get formant measurements by uSey F1, F2...

If you're analyzing male voice, you may try adjusting tMaximum frequency to5,000Hz.

3 Annotation
Go back to the object window, select the sound file, anéugootate in the menu on your right.

1. Annotate — To TextGrid...

4But remember that the maximum formant cannot go higher thehalf of the sampling rate. So if your sampling
rate is 11,250H, you can go up to 5,625Hz. So if you want toyaedlricatives, your sampling rate should be at least
22K.



. Decide how many tiers you need: if you're just putting segtal boundaries, one should

suffice. If you want to include segmental and tonal inform@atlyou may want to have two.
So decide how many kinds of info you want to put in.

Delete “Mary John Bell” unless you like those names. | Ugyaut in “segment” for the
segmental tier and “tone” for the tonal tier.

Point tiers annotate points. Non-point tiers (or intétieais) annotate intervals. | usually use
non-point tiers for segmental transcriptions, and pdestfor tonal transcriptions.

Pres®\pply and go back to the object window. Select BOTH the sound filelaadextGrid
file. Hit Edit

Now you have a tier (or two) for transcription at the endeldscles at the top of a green
line to put a boundary.

Add and edit boundaries as you like. To delete a boundagOption+Delete  (in
windows, it isAlt+Delete ).

DO NOT FORGET TO SAVE THE TEXTGRID FILE!!

4 Making (nice) pictures

4.1

4.2

Basics

Find the picture window. It is possible that you accidentalbsed it. Reopen Praat if that's
the case.

Decide how big the picture should be. The white space insiddtue bars will determine
the size of the picture. The default selection can be verjlsma

Let’s first choose a sound file, and cliclbbraw and hit OK. You should see the picture of
the waveform of the sound in the selected portion. So, Praatsia waveform based on a
sound. What if you want to make pictures of other properties?

Drawing pitch & spectrograms

If you want pitch or spectrograms, you first have to createnthe

Select a sound in the object window and gé\twlyze — Periodicity — To pitch...
to generate pitch.

To generate a spectrografnalyze — Spectrum — To spectrogram...

If you want to analyze or illustrate fricatives, you want & Blaximum frequency to a
higher value, say, 8,000 Hz.

Now you can select the generated pitch or spectrogranbaag (andPaint for spectro-
grams).



e When drawing a pitch line, the line may be too thin. Go to Ben pull-down menu, and
choose appropriateine width

¢ When drawing a spectrogram, you may readglystamic range to determine the “thick-
ness” of the picture.

e To draw a pitch track or a spectrogram, you can select a negeran superimpose on
something else.

e You can add other info in the picture. One thing that | oftenisito put dotted lines with
a 1000Hz interval. To do this, go telagins — Marks — Marks left and select
(F'/1000) + 1 (where F is your frequency range) fdlumber of marks .

e Command/Control +Z if you want to undo.

4.3 Drawing transcription

1. Once you have a picture of a waveform, pitch and spectnogyau may want to superim-
pose the segmental boundaries.

2. For this, you need a TextGrid file. See above for how to miake i

3. Select the TextGrid file anBraw. | usually superimpose segmental boundaries on the
pictures of a spectrogram and a waveform.

4.4 Saving

| usually save the picture files as eps, because | 4igX.L If you're using a Microsoft word
professor, you cannot copy and paste (well, you can, butitierp wouldn’t look nice). Save the
picture file as eps first. You can later convert it to jpeg oeoflormats you like, or you can insert
an eps file to your document from the insert pull-down menu.

4.5 Screen shooting?

Screen shooting should be the last resort, since Praat basaquice picture-generating function.
But | have to admit that my first published paper contains tpadures that | took with screen
shooting. But try to avoid screenshooting if possible,

5 Other useful stuff

5.1 Recording

New — Record mono sound and press record. When you're done, pr8ssp andSave
to list . Remember again that saving to list does not mean saving @ dd save it, click the
sound in the object menu, and from tW&ite pull-down menu, save it as a wave file.



5.2 Creating silence

New— Sound — Create sound from formula , change the name to “silence”, specify
the start time and end time (i.e. the duration), put “0” in finemula.

5.3 Modifying intensity

You can modify the intensity of sound files. Select a soundsfiland clickModify — Scale
peak if you want to adjust peak intensity (I usually avoid using thefault .99 because it may
resultin clipping, try .95). If you want to adjust averageeimsity in dB, clickModify — Scale
intensity

5.4 Manipulating duration

Select a sound, clickonvert andLengthen .

6 Resources

e An online intro material by Sidney Wood:
http://person.sol.lu.se/SidneyWood/praate/framed. ht

e Praat script resources:
http://www.linguistics.ucla.edu/faciliti/facilitidacoustic/praat.html

7 Exercise

(1) Exercise

a. Record a few words of your choice.

b. Annotate them

c. Draw pictures consisting of their waveforms, spectrogrand your annotation.
(2) Exercisell

a. Record all the cardinal vowels in your native languagemesframe, say [H].

b. Measure F1 and F2.

c. Create a vowel chart.
(3) Exercise lll

a. Record morphologically related pairs ligem andatomic,write andwriter, andpho-
netic andphonetician a few times.

b. Compare the durations of [t] and.[



