Division of Psychology and Language Sciences

Remainder of Course

* Term 2 Weeks 7-11

Acoustics of — Plosives and nasals
Speech and Hearing - Spee_ch perception experiments
— Hearing: Loudness
Lecture 2-6 — Hearing: Pitch
Plosives and Nasals — Hearing: Timbre
e Term 3

— Revision day (April 23)

Overview Review 1

* Review acoustic cues to vowels, fricatives, * Vowels

diphthongs & approximants — vowel quality differences cued by formant
« Plosives frequencies

— cues to manner, place & voicing * Fricatives
« Nasals — fricative quality differences cued by spectral shape|

— cues to manner, place centre frequency and width of main spectral peak
« Coding of phonetic distinctions * Diphthongs, approximants

— cued by frequency and shape of formant movemerts

Review 2 Plosives - Manner Cues

* Obstruents S — -y + Silent interval
— in addition to own spectral feat_u_res, obstruents are | . (‘stop gap’)
also cued by the formant transitions out-of and in-tp Presence of burst
.. e L1 L]
adjoining vowel N . ] _
— common pattern of transitions across different vow| B | * Rapid formant
contexts leads to conceptlatus frequency *“iﬁ"ﬂ ut fif /" ""l'\lﬂ'ﬁ.'” i transitions
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Plosives - Place Cues
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Locus frequency of F2 & F3 transitions

Plosives - Place Cues

Burst centre frequency

turbulence shaped by adjoining cavity

Bilabial

Alveolar

Velar

low

high

vowel F2

Bilabial | Alveolar Velar
F2 low F2 mid F2 high
F3low | F3high  F3mid @

pi-ka-pu experiment

» Can burst location be
used as a cue to place

E——
on its own? N
* Listeners asked to give '
Ipl, Itl, Ikl answers to || @z | —

stimuli which only R
varied in burst centre o
frequency (no formant Y
transitions)

Cooper, Delattre, Liberman, Borst & Gerstman, "Some experinoemtie perception of synthetic speech sounds", JASASSR) 597.

pi-ka-pu experiment
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But some mid bursts perceived sometimes as /p/,

sometimes as /ldepending on vowel

— low burst- /p/
— high burst- /t/

— burst near F2 for
vowel - /k/

v

pi-ka-pu experiment

 Importance of pi-ka-pu is that it demonstrates
again that context matters.

* We have seen hoane phonological event can
give rise to anumber of acoustic forms
depending on context (e.g. coarticulation of /h/

» But here we see howene acoustic event can
give rise to anumber of phonological forms
depending on context (c.f. normalisation of
vowels/intonation)

Context matters
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Context matters Plosives - Voicing Cues

» Voice Onset Time (VOT)
— delay between release of plosive and start of phonation
» Presence of aspiration
— F1 transition “cut back”
* Intensity of burst
« Duration of preceding vowel @

Voice Onset Time Variation Nasals
A A AAAAAAN 2 o fiwe « Manner cues:
Negative VOT b= [ — Low
V\AN\/V\A/\N\ e.g. French /b/ ERLL Wik i frequency
= " resonance
- \/\/\/\/\/\ E I\ g o w1 — Dropin

- : il W— il voiced energy
e.g. French /p/, o—— « Place cues
English /b/

L MMAWM}\M}\MWW 9 — Locus frequencies of F2 &

WWMWVW'\NN“W‘ Hhh* Positive VOT

F3 transitions
— Filter shape affected by

_E\/__’\/'\)\}W\MJ\MM e.g. English /p/ sealed cavity size
Nasalisation Redundant coding
== M ] \|||
“é non-nasalised nasalised « Single phonetic features give rise to range of
innmmnnunnmmmnln F ML nunn;mw acoustic events
4 — e.g. voicing— VOT, aspiration, vowel duration, etc
‘ lm A T » Any phonetic distinction signalled by more thar
* Lowered velum during normally oral cue @  envsimimn
articulations — “Redundancy” of cues
. Add | t f I f ’ — makes signal easier to Mmm
s nasal resonance on top of vowel formants perceive and robust to
* Increased damping of formants degradation kadundant Caing by Colr and shasa
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Summary Lab Experiment
« Manner, place & voicing cues for plosives « Analysis of your recordings of
« Manner, place cues for nasals /a'ba/ /a'pa/ /a'da/
* “pi-ka-pu” experiment shows that single soundp /a'ta/ /a'ga/ /a'ka/
can have multiple phonetic interpretations « Measure Voice Onset Time
depending on context . Testto see if

Redundant coding of phonetic features — VOT varies with phonological voicing
— VOT varies with place
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