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“Creaky voice” refers to a number of dlfferent * Low FO and irregular FO each suffice on their own for a (5) Low F0 + Irregular F0 > Creaky ° Mgltiple-pulsing (?-g- period doublling) is a special case (9) Modal baseline F0 =70 Hz
kinds of voice production with similar percepts. creaky percept in informal listening by the authors; (FO: 62-124 Hz; CQ: 0.34, spread glottis) of I{regular FO, as it is not random; )
« Our goal is to explore the possible types of creaky + Constricted glottis alone is NOT sufficient for a creaky SPREAD GLOTTIS CREAK (see also (2) + (3)) * By itself'is NOT sufficient for creaky percept, instead """«‘ i w'[f \ny Mﬁ\h'“u ‘|ﬂ| \.ﬁu‘m ‘ Mu‘
voice, give a clear definition to each type, and percept in informal listening by the authors. ) sounds rough. o Q [ ‘ i |(} ‘M
| i th i rties of each t i (@) Low F0 > Creaky i ‘Jmf\ * Often the fundamental period includes the doubled 3l
analyze the acoustic properties of cach type. (F0: 26-81 Hz; CQ: 0.31, spread glottis) | i"l‘ww*‘}'hﬂq\‘h i pulses, not just a single pulse, so a lower FO0 is possible (10) Low F0: FO =60 Hz > Creaky
5 y | : W J (yellow dots in pitchtracks below) — if this is low . l '
PI‘OtOtyplcal Creak b Ly r enough, then percept is creaky W "”W"" ﬂh " ’PH i p\‘ il
f T F — g N\‘\J\\\‘\ bk ' iwﬁ i ‘i“""[v"m't‘”;"““ '\\HGI‘W ™, "'ﬁ\“gv% v
: : fag- B e ' 7) Multiple-pulsing alone 2 Not creaky b1/ LT L L | o
Prototypical creaky voice has three key properties: \\U rr' " e “‘[‘Iw\i‘ I’\\‘\,I\J‘w ((lozxer FO {yelll;w dgs): 100 ng; C€Q: strong pulse: 0.46; weak pulse: 0.47; mean: 0.47) \‘p '\/ I ‘\1" | o
* Low rate of vocal fold vibration (F0), w/ damped pulses ' ' T s | b N (11) Irregular FO: FO = 70 Hz - Creaky
e Trregular FO, random or multiply pulsed () Irregular F0 - Creaky m \ i AR WY ) PN o
gu ‘ 5 _ ply p ) (F0: 62-246 Hz, mix of random and period-doubled; CQ: 0.38, spread glottis) (6) Low F0 + Constricted glottis © Creaky \M i ‘M \ N Ly | ‘“ﬁ hy i \ ‘\ I Klatt param: flutter = 0.9; raspiness (Praat Vocal Toolkit) = 200%
\ 1 i I i |
* Constricted glottis: vocal folds are close together, with a small (FO: 67 Hz; CQ: 0.63, constricted glotts) ‘ u | “ Uty U U '
peak glottal opening and a long closed phase (indexed here by EGG VOCAL FRY | U '\JU y J ; ' ’ \ _ Z
Contact Quotient > 0.60), and thus with low airflow o 7 N U PU"\ Mﬂ‘ﬂ‘ﬁpn\ |\|¥ wlr JM "“ I fnm .
. X i M\ E
From our existing audio recordings with EGG from several \ ‘\ \\‘\|\w -\ 0 ‘ A \ A \'\ J }h :
languages, speech tokens were found with I, 2, or 3 of ‘ \I J ‘ | \ ]"‘*‘* “'( \m“‘i W l\ ‘I‘ \ "\ “\\ I A : (12) Period-doubling: lower 1?(7)( ‘171 oty = 70 Hz = Not Crcaﬂ‘lng},
T . . 1 f \ ! yellow dots) —
these properties. (Use the QR code at top right to listen.) (4) Constricted glottis > Not creaky i1 'Ju | ¥ |4 ( \J’ U Uy / Klatt param: pltch 140 Hz; double pulsing: 0.5
(FO: 211 Hz; CQ: 0.61, constricted) 002 005 002 005 002 005
Prototypical creaky voice example: all 3 properties TENSE VOICE i ,\r o ;\W l\ [ \ le\ (8) Multiple-pulsing + Low F0 > Creaky m w I ﬁ{m il i‘ " M s "
(1) Low F0 + Irregular FO + Constricted glottis filig [ ? | A \\\ \ (lower FO (yellow dots): 50 Hz; CQ: weak pulse: 0.36; strong pulse: 0.43) *w /ﬂw\'”‘”‘ L‘l il ‘:\‘ \‘L fivH) “ / ‘\\ g o
(FO: 63 to 150 Hz; CQ: 0.6) i J J 11 ‘“IJ )
waveform spectrogram w/pitchtrack EGG signal i ‘ NARR! ‘ * o o m ' dis AL B 0 ' ' T
2 \ ARYERYAN Irregular (high) FO + Constricted glottis — Not . ) (13) Constricted glottis: FO =70 Hz > Not Creaky
,‘m i’m Hrl dw}rmw v ; found with creaky percept (yet) ek i Klatt param' ?pen phase = 0.1; spectral tilt = -40
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Acoustic correlates (signature) of each type | Wo tost our obsorvations from nafural sposch through rvd i ™ bn il V 4
o o0 informal listening to Klatt synthesis in Praat. e
Type — sounds creaky Low FO Low HNR  High SHR  Low H1-H2 High CQ & Y
A t1 o [rregular FO can be Low FO M (optional) (@763 6] 0T [0) o © Each type of creaky voice has a different (sub)set of the three key properties
COUSLICS 1 Irregular FO \ (not defined) u . . .
measured as pulse-to- g low FO0, irregular F0, constricted glottis. None are necessary, and only the first two
pulse jitter; by the standard Prototypical creak V v v v ;
deviation of the FO; or, since it is perceived as spectral Vocal f J J N are SUfﬁme.m by themselYeS for a creaky percept. ) ) o
noise, as a low Harmonic-to-Noise Ratio. ocal lry e Each has its own acoustic correlates, thus each type of creaky voice has a different acoustic signature.
o Strength of period doubling can be measured as relative Spread glottis creak V' (and/or) NO, high o Thus acoustic analysis of creaky voice will give different results depending on which kind of creak is at issue.
strength of spectrum subharmonics (Subharmonic to Multiple-pulsed spread glottis creak v (and/or) \ NO, high -- No single acoustic measure is criterial for all types of creaky voice. Most notably:
Harmonic Ratio). _ o While HI-H2 is the most common measure, glottal constriction is neither necessary nor sufficient for a creaky
. . Type — does not sound creaky g ry !
° HI—HZ correlatgs with the glottal Open Quotient and Tense voice N N voice percept! — By itself it does not give a creaky percept, and creaky voice can have spread glottis.
with Coptagt Quotient measures from elegtroglottography, e Low/irregular F0 are good correlates for phonemic creaky voice. -
thus indicating glottal constriction/spreading. Multiple-pulsed \ ‘ >> QR code above for sound files and references
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