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ZRAWT, SEERZFNRYSHNREIMSZEREN(CRICDIZCEICHD. HEZMREIDMFTEHDN. SESHEF
DAOEERN D DIEEH D N EIHEE EITNEBEEDTFIANNIERD 5D,

1RE. 24 R—TTHRD TLVD FormantGraph (&, RRAEZBAZ ) BHARECHRBINEEE THHASNTLWS IO
ILDOROOTHDFETERNCHEMLTVND. COIYTOELFAKICE 1 TAILY> MEE 2 TAILY> MSIRDEENET
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Praat DEXFIZEF

Praat Z1 > A M—=ILT S

Overview

BEEFEFNOMCEDSIYI NI T 7ZI>EQL—F— LA AR—)LUE

R

BEERFMNDMICIE Praat ZEALET. UTOFIRCHE>T, 1> X B—JLUZE

ER

1 BUFD Web H1 b5 Praat 290> 0—RUET,
http://www.fon.hum.uva.nl/praat/

2 Ao>O—-RUEI7ZAIVERITUET.

BHODERCED> T, A1>XAR=ILUET,

BRZEE I D

Overview

Praat Zf#> C. BEaixELEI,

UTFOFIRCHEST, BFZHRELEY.

1 Praat Object BIEZ#ERLET .

-



2

3

[New] XZ=1—h"5 [Record mono Sound...] Z#IRUFET .

Sound Recorder BIEINFRRESNET

[Sampling frequency] % [44100Hz] (CERELF T,

Note
Sampling frequency (&. 2347 UTZUW\EIRED 2 fE0EZERUET .



4 [Record] RF>=IUWIUET .
RENEEDET,

5 (Stop] R&>EIUYILT, REEKTLET.
[Name:] HICER T 7 (LIC DI BBEEANLET.

7 [Save to list (& close)] RF>ZE I IwWwIULET,

Praat Object B (CRF UTEERE I 7 1 ILEANKRRENE T,

REHD I 7 1 I Z2RDIAD

Overview

BEJ7A)L% Praat (CHRDIAHET,

UFOFIRCHE ST, BEI7AIZBMDRAHET .

1 Praat Object BEIEZ#ERULET .

2 [Read] AZ=1—H5 [Read from file...] Z&IRUET,
Read Object(s) from file BIEINFTRENET .

3 FAAO T 7 IVERL. [ 1Z20VYYILET.

Praat Object EIE® Objects UR MCERB I 7 ILNEINENET .

BRDO—ilZ2RFI D

Overview

BEJZ OLDENS . AHROEBADHEN DL CTRIFLET

1 Praat Objects EE® Objects YR MSEET 7 A ILEIERLET,

s |




2

[Edit] 20Uy OULET,

BA®D Wave form & Spectrogram H&RRESNE T,



3 IR UTRELZVWEDZ RSy I L TGERULETD.

4 [File] XZ1—m"5 [Write selected sound to WAV file...] Z:&RUZE.

M Sound 402 AzuuM L

@I Edit  Cuery  Wiew  Select  Spectrum Pitch
Preferences . E

Copy to list of ohjects:

Extract sound zelection (preserve times)
Extract zound selection (time from 0)
Extract windowed sound selection...

Ciopy to digk:

Wi i on to WA file...

Write sound selection to AIFF file..
Write sound selection to AIFC file..
Write sound selection to Mext/Sun file..
Write sound gelection to MIST file..
Write sound selection to FLAG file..

Mewy editar script
Cpen editor =cript.

Cloze Cir -
1 i

Write selected sound to WAV file BIEAERRSNET .

5 T7AIIRAERFEEIEBELC. BREEZVUVILET,

18E UIIBFRIC WAV J7 1 ILMRIFENE T,

s |




=k kO )

HUFOFIRCHEST. BEI 7 A ZBELET,

1 BELRVWEDZ RSYI U TGEBRUET.

2

Spectrogram D F [CRRSN TV DHfGIFRIZ I Uy O ULET,

BRULEBROSEENBESINE T,




BRI DMEZRRI D

Overview

HAD Wave form. Spectrogram I(C. 23#7(CAULYS Formant. Pitch.
. Pulse ZFRUET,

Intensi

FRIDAEBICED. TNTNDAZ1—ZBIRLE T,

e [Spectrum] XZ=1—/H5 [Show Spectrum] ZERULET,
e [Pitch] XZ=a1—/»"5 [Show Pitch] Z#IRLFE T,

e [Intensity] XZ=1—»"5 [Show Intensity] Zi&ERULZK T,
e [Formant] X—1—h5 [Show Formant] #i#RUET,

e [Pulses] XZ=1—H5 [Show Pulses] ZiERULE T,

Pulse (FB##)

Formant (FR=a#®)
Intensity (E&EHR)
Pitch (ZKE#R)

3!
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KA DB

Periodic vs. aperiodic

(vs. mixed)

Overview

RN, SEERAR /MR BIER LK .

m FE

[i:] [¢:] [i] DR ZERRUE T,

12.



e [i:]: sonorant — periodic IREENERRESNE T,

o [c:]: voiceless fricative — aperiodic IR ERRENE T,

o [j:]: voiced fricative = mixed NREHERRENET .

n RE
[ja] [ja] DEEZERL T, approximant & fricative MEWNEDHT LT IZE U,

i



VOT (Voice Onset Time)

Overview

Voice Onset Time %1l L T, burst. prevoicing. voice bar Z#ZR L&,

m RE
[da] [ta] [t"a] DI EERR UET .

VOT (Voice Onset Time) (&. FASEDBMEE RN SEBIREN AT DR E TOMH
B ETY,

BE (voiced) Tl VOT @YAFRDfEZ LD, BRE (aspirated) T(E VOT
BTSROMEEEDEFT.

14 B




A iRERE

PSRRI

A iRERE

FATHDRARR

[da]

AEHEIREN EASHDRK K DFIN SFE U
T3, VOT FRAFRDfEZE ED,

[t"a]

AEEIREN DR IE M EASH DRI K D& I(CH
BL TS Tzs. VOT BT SADfEZ &
3.

m FE

[hata] [hada] DEFZERRL T, VOT Z5HAIL T IZE,

B



Damping

Overview

BEMAEOORREIEFIFCH VT, FEBRICEN > TR DIRIEDR
= (Damping) ZEIELET

m RE
[da] [da] [na] DIEFZBRLET .

=

/‘ -
4
->
d a d a n a

Damping (FEEEAEE DR T .
CORE(CERtEN' DD & AERDSEN LR L. AP TFEERPI EEDENNE RO

FI, TNCTEKD. FNSORBONRIVAFHC <D, BFEHEREMNECICL <D
F9. Dz, BEORERICEN. RIENFHRRUET.

16 Il




fk%5EBFR (Duration)

Overview

ZBRUET,

m FE
[kata] [katta] [katta:] ([T 5D/ THw&—1) OREZHRLUET .

ka't'a ka tt tt

o [kata] vs. [katta] DDEEER
Stop gap DIFISHE (CENBRRENE T,

o [katta] vs. [katta:] ODLEER
HEORHREHEICENBREINET,

m FE

[kasai] [kassai] ([N 083 ]) @D frication noise BB53DIFHEIFRHIZETAIL TLHEEL
TLIZEN,

i



RS A& (Manner)

Overview

B ETRESNDAESEDEVNEBRLET,

m FE
[sa] [tsa] [za] [dza] DR ZERER L FET .

N

L
[asa] [atsa] [aza] [adza] O ZEERER LTS TESL N,

15 Il
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TA I > RO

TJAII> BRI DI

SHDEETE

Overview

Praat THEDJA)LY> b (formant) ZEIEY S/ DETE LET

Praat TANRT bOJSLEFRRU. TAIND NEBRRUET. UTOFIECHKS
T. Praat OFREZULET,

1 BEJ7)LZHE. [Spectrum] XZ1—h'5 [Show spectrogram] % i

RUET.

BRZOTICANRD SO S LARFRRENET,

2 [Spectrum] X=1—/H5 [Spectrogram settings] ZERULFE T,

Spectrogram settings D« > RONFRRENET.

20



Spectrogram settings D« > ROTUTEEZEELE T,

Window length (s)

0.005 (broad)/0.03 (narrow)

Dynamic range (dB)

50

[OK] &#2oUw LT, Spectrogram settings D > ROZEBUET,

5 [Formant] XZ=1—/H5 [Show Formant] Z#IRU. TAILN> NEINRD

hOJSALCRREEET.

6 [Formant] XZ=1—H'5 [Formant settings] Zi®IRLET,

Formant settings D > RUONKRENFE T,

7 Maximum formant DfEZHELET .

THDEDSE

5500 Hz

SHOEDEE

5000 Hz

8 [OK] Z#2Uw 2 ULT. Spectrogram settings D+ > ROZFAUET.

I21



TAIWN > st D

Overview

ALY > bDfEEETAILET,

TAILY > hEEHAIT B (C(E. Formant listing Z{E S 75k & AR NLOBEN S
SHAIT 25 ENSDDET . UTOFIECHE> TIAILT > hOEREHAILET,

1 AR bEFHAILIZVGRRICH—VILEEDEE T,

2 [Formant] XZ=1—/m"5 [Formant listing] Z&RULET,

22.




FE1MNBELFTOIAILTYY MEAUR hENET,
3 [Spectrum] XZ=1—n"5 [View spectral slice] ZiEIRUE T,

AR NUEN R RENET .

4 E— Ut R DRI LET .

m FE
(1) 5 8% [i] [e] [a] [o] [u] DT ALY > REFHERIL TLZE 0,

(2) [i] [] [u] DITAILY> hZEHRIL T, Front vowel vs. Back vowel MiEVVEH]
"UTLZSL,

(3) [i] vs. [yl [w]vs. [u] ®TAILY> ~Z&EHEI LT, Unrounded vowel vs.
Rounded vowel MEWVEERRL T ZEN,

(4) BFREBEOBFZHELTZE., TOR BUREREBEI X MEREL T
=0\

JB%



BEZRRZ{ENT D

Overview

Formant Graph ZfE> TRBEDI ALY > MEZFE ECTOY ~U. &
2SR EERR LET .

T OFIRCHE> TEENS S ZRZERLET .

1 NOOZBMCLET.

2 T—EIRICEMEEADLET,

3 DS ITDHREZLET,

IS T DFE BhODEAT bark RE
homE WEE
BHOKEE 0~ (#EAERE : 2.5)
X BHODZFR, Y BHDLTR

F— S DIERIER

F—E%

4 (OS] 20w I LET,

BENBEERRIMERINET.

Note
DS IRBETDEEE. JSTEBRUTHS [ITTHEE =D
Uy 2O UFET,

N |
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AR O095 LD

Laryngeal features

Overview

BE. BEVLKERE. laryngeal features BNART NOTSALICEDK
S(CIRNANERRLET,

m FE

[ga] [ka] [k"a] [k'a] DAY ROJ S LATHERLUET,

g a k a kK" a kK a

Voice bar

Voiced vs. voiceless MXFIZ(d. voice bar MEWCIANET,

aspirated vs. unaspirated M¥I37(d aspiration DEWIIRNE T,

2



AE{IE (Place)

m RE

Overview

transition. burst [(EB U T, ABMEBEN ARSI NOTSLLICEDELD
[CIRNDNERRLED .

[ba] [da] [1a] [ga] DANRYT FOT S LZBELET .

v

d a i a g a
el
\ -
~a
-

FEOEBEREDI ALY NERE (transition) (CEBUTHREUET.

[ba] bilabial EORDDFET, INTOIAII> NOERATADET,
[da] alveolar |81 AN NEITFHSE2 TAINS MMEENSEBELUET,
[1a] palatal 82 IAII> bAEIEEIFENET,
E2IAINNEEI TAILYY MADEET,
[ga] velar .
(velar pinch)

I27



m FE
[pa] [ta] [ca] [ka] DRRT ROT S LEEBRRLUET .

PASHODBAR (burst) B, EDREIKEISICTRILF—HDEPLTODIMNTEE L TE
£UFT.

[k] DORASHDBAMEFICIE, #ED burst (spike) NMEIERENDZENHDFET, Fz.
BEEEOE 2 TAIIIY > MBEICBONIRIILF—HDHDET,

m FE
(1) [ka] [qa] (velar vs. uvular) DR SO S LAZERUET . velar pinch. F1-
rising. F2-lowering (CEB LT, BLWEEREL T TS,

(2) [p"a] [t"a] [c"a] [K"a] (FFE) [pa] [ta] [¢a] [Ka] (BHE) O Laryngeal features
CEDBFEEHEL T, TNTNOR/EEDIL TR0,

28
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{Jix

KT IPA features BIRDER

OB A+, A A— DIECENEFESS.

Waveform Spectrogram
close-mid-open O
Vowel front-central-back O
rounded-unrounded A
voiced, voiceless, aspirated O O
"Laryngeal" implosive JAN
ejective A
bilabial/labiodental A
dental/alveolar/postalveolar; A
apical/laminal
"Place” retroflex O
palatal O
velar AN
uvular A+
plosive, fricative, approximant A @]
("semivowel") A+
lateral A
"Manner"
tap/flap, trill O
affricate O O
nasal A— A
"Quantity" long/half-long/extra-short O O

30.




RA> b

F1

F2

F2

VOT, voice-bar

no damping

abrupt onset

F2-lowering (Lowering of Fs)

F2-raising

F3 (F4) -lowering

F2-raising

(F2-F3 proximity: "velar pinch")

F1-raising, F2-lowering

stop gap, burst, frication noise

rise time, duration, burst, stop gap

duration

S
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