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Phonetic Universals of Prosodic Structure and Phonetic Grammar:
With a Focus on the Glottalization of Word-Initial Vowels

SEFE AT/ G F YR Y:
OF 28 UESBEESHRR
2024.10.19

Taehong Cho
Hanyang University

olg} 24 « HOjRITIAD HFA S4B+ QIX/ L% SEUAPME

Convergence Research Center
for Articulatory DB and

Cognitive Sciences
HANYANG INSTITUTE FOR PHOMETICS

& COGNITIVE SCIEMCES OF LANGUASE

» Speech variation as an output of prosodic structure — assumed to be

an integral component of speech production (and perception)

~ Some preliminary results of studies on glottalization of word-initial

vowels in English and Korean in relation to syntax-prosody interface

» Some theoretical implications for phonetic encoding of prosodic

structure and other higher-order linguistic structures




variation of ‘Okay’

speech variation 1 ’ e sy
driven by paralinguistic reasons

variation of /k/

speech variation 2
driven by phonetic context (coarticulation)




. — variation
speech varnation driven by phonology (assimilation)

thin sandwich thin book thin carpet

/
-

‘Did you know that eating a thin sandwich is a lot of fun?’

[n]
‘Did you know that reading a thin book is a lot of fun?’
[m]
‘Did you know that cleaning a thin carpet is a lot of fun?’
[n]
5
. driven by socio-indexical
speech variation 4 (e.g., gender-related) factors
Seoul Korean ‘denasalizes’ but females still maintain the nasality (nasal

IP-initial nasal consonant feature) through V-nasalization

(&) First NV (NWVNV)

M-turstion
LU PR ETS
[ F T E———
&

3 . male
| “.l‘ "'E"'ﬁ-.__‘ .
. | §* R female ™
| fermale
Mean = ca. 18ms . o
female male
IP-initial  IP-medial IP-initial IP-medial

(Jang, Lee, Kim, Cho, in progress)

L 6




speech variation 5

Who (how many people) did | meet?

| |

| met Mary and Elena’s mother at the mall

(Mary and Elena)’s mother

(Mary) and (Elena’s mother)

~ 1
7
speech variation 5 variation qf intonation (prosody)
driven by syntax
plh [ S T
B 1§
[Eedtan "\ :
. T
(Mary) and (Elena’s mother)
400 e
%0 1 Ehznusrm:fher \qﬁ e
300 .  Mary & Elena’'s mother FM"
M ,._f\ \'u \\-
100

50 | I met Mary and Elena’s mother at the mall yesterday

50 T met Mary and Elena’s mother at the mall yesterday




speech variation 5 variation of intonation
driven by syntax

does not merely refer to a change in intonation (tune)

Example of variation driven by syntax

N “when danger threatens your children call the police”

a IS “when danger threatens your children call the police”
J— 7 —

10




r
- |
<]
L

amplitude

Intonation

=

amplitude

Intonation

[ when danger threatens your children ] [ call the police]

L b as)

L+H IP b.-.::-und&r}.f \ Domain-initial
& . i strengthening

,

Phrase-final kit

lengthening

duration (timing)

[ when danger ':hrea:ens] # [ your nhﬁdrﬂﬂ#:aﬂ the police]

s ’ it 4

L *rl

-*%. . . b | Wd bnundary'

A
y L
duration (timing)

11

Information
Structure

Sources of phonetic variation

Segmental
Context

speech variation

Socio-indexical

Information




Sources of phonetic variation

Segmental
Context

4 Prosody

Information
Structure

s Phonological
Information ‘ Variation

A proposed view (e.g., Cho, 2022):
Prosody as an integral component modulating phonetic variation

Segmental

Information
Structure

Socio-indexical - " Phonological
Information : . Variation




Prosody

Suprasegmental Features

1. pitch
2. duration

3. amplitude

15

Prosody = Prosodic Structure

an abstract organizational structure which determines:

(a) the grouping of phonological units
(b) their relative salience

(Beckman 1996; Shattuck-Hufnagel & Turk, 1996)

~ serves as a frame for articulation (e.g., Beckman, 1996 and Keating and
Shattuck-Hufnagel, 2002, Keating, 2006, Cho, 2016)

- 10 - 16




“Prosody is a grammatical entity in its own right”
(Beckman 1996)

prosodic structuring = an integral part of spoken language

17

Prosodic Grouping

Autonomy of prosody

‘Daddy dislikes hamburgers’
Daddy dislikes hamburgers

Daddy dislikes hamburgers

Daddy dislikes hamburgers

18




Prosody = Prosodic Structure

/]\
P P
interm. IP (=ip) interm. IP (=ip) interm. IP (=ip)
// ’\ | 'fﬂx“-\.
PWd PWd PWd PWd PWd
.-‘_.-]‘-._\ y :
1 7\ ﬁ/\ SN t /N
o C O OCG0
/AN fT\ ;’\ A NIA AN A AN ANANMN
wen derndz2 fx1etnz juatfildian kal 82 palis,
L+ H* L- L- H% L+H* L- L%

wliplwhen danger threatens|# . [ yourchildren]] # [[ call the police |l

ip boundary IP boundary

19

[ when danger threatens your children ] [ call the police]

— |
[+]
L

:
zr

" threatens L+ \fhdundéry \ Domain-initial

: ®
= \ SR strengthening
) 4 ; \ |

5 Phrase-final N LL%

= .

- - . lengthenin

duration (timing) e &

(b) [ when danger 'mrea:ens] i [ your childrenffcall the police]

'g | IP hnunda

2wl ‘ -'*-"

E

o i

L+H
. threatens H
E Lo i Wd bnundary
£ .. L&
duration (timing)

g ' 20




Right-edge strengthening in Korean as an edge-prominence language
(Kim, Kim & Cho, submitted)

M,V words CVE,VT, words
{mima, maemi, p*ip*a, p*op*i) {mimarm, mamim, p*ip*ap, p'ap*ip)
Target Onset
*Vif\/\ / VAV
Oingat | OUR
Clclose  Cl-open Elilﬂﬂ Ei-duu ti-up-n Cladose CF-open c!-d-qu
| . = - ‘. - - e
—T A infa & P T05%
5 5 Rzt o 182% -n--r
E g 5 e gl-i? & .15:‘ === ghan 45% 44% maw ._.@""H
8. T w2 -
a3 | L™
Bz .| Fa—
E £ E | e el So% A % e o e
E ﬁ . T - L RE - LA IS 6%
EE: | - I-'_.____._.--—*--—--.-._._____‘I'. e
gg - 6% i B
£ B uaol Yy 1 138N
“_—_;E " i3x 1 139%
E g ; ] o XY S =z D:__,_.—r-".'_'__-’!
e s
5 s
§£ = & ' 0% T 1
-3 ™ = N e ¥
I S, S = 5%
]
21
Domain-initial strengthening as a source of on-
going sound change: denasalization
Seoul Korean ‘denasalizes’ but females still maintain the nasality (nasal
IP-initial nasal consonant feature) through V-nasalization
(a) First NV (NWYNV)
o | el poabom I P Pk pondionm
——F 1 et
® Fpmaia
- lgs
s !
st — - male
¥
E I 'E E'J T
g . E i male
. 13 ™, s ]
. . ! E: —— ;;:n:?'
‘ """ fermale
Mean = ca. 18ms i—‘- ' 0
. female male — - - -
IP-initial  IP-medial IP-initial IP-medial
(Lee, Kim, Cho, in progress)
2




Prosody-Phonetics Interface

Prosody serves as a frame for articulation

Prosody

(Low-Level)
Phonetics

at both the suprasegmental & the segmental levels

23

Prosodic Encoding & Decoding

Prosodic Encoding in Speech Production

= Phonetic Encoding of Prosodic Structure
(e.9., Keating 2006; Cho, 2022)

Speakers express (encode) prosodic structure
via fine-grained phonetic details

Prosodic Decoding in Speech Comprehension
(e.g.. Cho, McQueen & Cox, 2007; McQueen & Dilley, 2020)

Listeners exploit prosodically-driven phonetic details
- to parse (decode) prosodic structure,
- which helps understand the speakers’ massage

- 14 — 24




Prosody-Phonetics Interface

Prosody

Prosodic
Encoding

Phonetics

Prosodic
Decoding

at both the suprasegmental & the segmental levels

25

Syntax-Prosody Interface

[e.g., Jun, 2009; Elfner, 2018; Jun, 5. A. 2009; Nespor & Vogel, 2012)

The notion of syntax-prosody interface is often related to how
syntactic junctures are aligned with prosodic junctures

2 W

- 15 — 26




Syntax-Prosody-Phonetics Interface?

B W

Prosody
B W

Phonetics

in a single-route cascaded fashion?

» |s the syntactic influence on speech production mediated by
prosody ?

27

Syntax-Prosody-Phonetics Interface?

Prosody
= S

multi-route interaction?

Syntax-Phonetics Interface??

» Syntax-Phonetics interface:

Does syntax interact directly with phonetics ?

- 16 — 28




Todays’ overarching questions

concern “phonetic encoding of prosodic structure” in relation with syntax in
English and Korean

1. How are syntactically ambiguous coordinate structures resolved through

the syntax-prosody interface (mapping)? »

by examining an alignment of underlying syntactic 2 B

junctures with prosodic junctures (phrasings) m

2. s prosodic-structurally conditioned phonetic realization (=phonetic
encoding of prosodic structure) further modulated in reference to syntactic

structure? If so, how? \
by examining variation in: 'l|

i} the preboundary (domain-final) lengthening

ii) the postboundary (domain-initial) glottalization m‘ﬂ

29

Vowel glottalization

(Dilley et al., 1996, Redi & Shattuck-Hufgnagel, 2001; Garellek, 2014)
more V-glottalization

phrase(domain)-initial

4
— ; [?V...

If you take her to a doctor |P  Annie Williams will be crying

cf: Doctor Annie Williams

V-glottalization = “segmental” marker for a prosodic juncture

7 - 30




Structural ambiguity with coordinate structures

Structural ambiguity in English
N1 and N2 or N3

Early Closure Late Closure
(Anna) and (Annie or Angie) (Anna and Annie) or (Angie)
pan| N / |f Emmf & | or| [ i |
Anna ; |# "ﬂ'_r_’”".ﬁ A‘H?"L-'"(. II"*.__Anr.lu Annre_‘_,f;; ' .ﬂ:g.ée /
IP boundary IP boundary

31

Structural ambiguity with coordinate structures

Structural ambiguity in Korea
N1-and N2 or N3

N1-hako N2 animjan N3

Early Closure | Late Closure
e @ 7
@ -hoko ": }nnfr”fﬂnm ...l -hako ﬁ nnr'mjmr L

‘“and'

— ‘-and’ — ‘or’ ; ! ‘or’
# - #

IP boundary IP boundary




English Example

ut’s going on?

J

Well, Anna and Annie or Angie are coming. ]

Early Closure

English Example

um’s going on?

P
-’

J

N1

Well, Anna and Angie or Annie are coming. J

A&

Late Closure




Korean Example

Musin ilija ["What's happening?’)

2.2 9io|0}2 ]

- Of, n13t 1, N2 OFL{E w37t 2If
a, N1-hako N2 animjan N3—ka onte
‘Well, N1 and N2 ar N3 are coming.’

A a0

=hako N/ animjan
—and ‘or’
Nl N2 N3
Early Closure

Korean Example

T "0I0f? ]

Musin ilija ("What's happening?’)

Of, N1} 2 N2, OFL|H n37} 2CH
a, N1-hako N2 animjan N3—ka onte
“Well, N1 and N2 or N3 are coming.’

A »m %

/ animjan
‘-and’ ‘or’
Nl N2 N3

Late Closure




English Examples
Question Answer
* Well, {Anna) and (Annie or Angie) are coming.
What is going on?

Well, (Anna and Annie} or (Angie} are coming.

" Well, (Anna) and (Annie or Angie) will.
%T ._-_-“'| ¢ WHO will come to the party?
% - Well {Anna and Annie) or (Angie} will.

"*
Did they say
") (Anna and Annie) or (Angie) . = No. They said, (Anna) and (Annie or Angie) will.
Contrastive
Did they say
{Anna) and (Annie or Angie) © = No. They said, (Anna and Annie) or (Angie) will.
will come?
-'q
Korean Examples
% Of, NaBtal, Nz OFLJH N3t 200
: (N1-hako] (N2 animjan N3)-ka onts
¥E Holop 3 Aol N 1-and) (2.0 N3) are coming’
musin
s 1 of, 3312 N2, OFLIT! a7} 21
= " g, (N1-hako N2J animjan (N3j-ka onte

Well, (NL-and N2} or [N3) are coming.

of, N1}, N2 OFL| R naZ} 1)
o Zxjoj 47} 2042 4 0, {N1-hako] (N2 animjan N3)-ka onte
Narrow it e | Well, {N1-and]} (N2 or N3} are coming.
Focus i Of, N18}3 N2, OFLIB Na7} 2}

Vihios coning to-tie pary: § 4, (N1-hako N2] animian (N3)-ka ante
Well, (N1-and N2} or (N3) are coming”

T S _ 2 | |

22 nﬁ}? Nz, ﬁ'ﬁ Nz I--EH:.EEI?_ T s b I s

-y Twrum-cmmr = b ani, (N1-hako] (N2 animjan N3j-ka ants

D, "No, they said (N1 N2 or N3) will!

‘Dol ey sary [(N2<ond N2Z) or (N3} are coming t the party” Na, they. (Wi-and) (N2 or N3] will
" |

T N1BEa, N2 OpLIR 27t SEIO) 2007 S i s A i
miwa ? (NI-hake] (N2 animjan N3) %

ki ' uktfe-r onte oni, (N1-hako N2] animjan (N3j-ko onte

‘Mo, they said (N1-and N2} or {N3) will.'
‘Dl they say [M1-and) (K2 or M3} are coming to the party’




Some experimental aspects

<participants>

”

20 (10 F) American English speakers (ages = 19~35), 14 analyzed
» 20(10 F) Seoul Korean speakers (ages = 20™29), 14 analyzed

<measurements> o
eeew I ._?V--- LLLE '5:' _?V--'
lengthening | f lengthening | t
finalsyll. 1P final syll. Wd
H1*-H2* H1%- 12
HNR HNR

(Harmonic-to-Noise Ratio) (Harmonic-to-Noise Ratio)

<Partial ToBI transcriptions agreed upon by all collaborators>

» Boundary Type (IP vs. Wd)
» Presence/absence of Pitch Accent

35

Language-specificity?

Yes, languages do differ in various ways!

(for example)

”~

Both macro- and micro-prosody (e.g., Jun, 2014; cf. Shaw 2022)

»

Articulatory underpinnings of preboundary lengthening (e.g., Cho, 2016)

-~

The way that the acoustic space is used for varying voice quality in a

given language (e.g., Keating et al., in press)

- 22 - 40




Language-specificity of English vs. Korean?

English as a head-prominence language

~ V-glottalization may be driven by prominence rather than by boundary
in English (e.g., Garellek, 2014, 2022)

» Domain-initial strengthening effects may be neutralized in the stressed
syllable (e.g., Barnes, 2001)

Korean as a head-prominence language (e.g., Jun, 2014)

» Domain-initial strengthening (left-edge effects) tends to be more robust
in Korean than in other languages (e.g., Keating et al., 2003; Cho, 2022)

- More robust boundary-related glottalization in Korean?

41

But....
what about the constraint:

*Vowel Hiatus?

Languages may also vary, depending on how this markedness

constraint is weighed in the system!

42




Results

43

Syntax-Prosody mapping

Early Closure “

. . S |
(A) and (B or C) -
tl'ititii_ium‘turt‘ uptinmnld'uncture
English ™4 %#m & c.r %# s B 4 or % 12%
A...aP. O
Korean L an # Co "o ey 0%
t (other optional phrasing

tad.. B types)
critical juncture

_ g4 — 44




Syntax-Prosody mapping

Late Closure »

4 %

d B) or (C)

1_.

{ﬁ{.a

“'iti":"‘ll'j““““re uptiunaliunctu re
Engllﬁh ? and '?' For E - and @#nr a 14%
M na | | L N (w2
o # |
Korean ;%-ﬂ:-‘;ﬂ # f"‘ b *ﬁ # - H ﬁ_ 19%
i ' =l CTH | YE] t LT
critical juncture optional juncture

45

Phonetic encoding of prosodic structure

wso | [PV,

LI |

preboundary domain-initial

lengthening glottalization

(final syllable) H1*-H2*
HNR

- 25 — a6




English

Preboundary

‘and
Lengthening of N1 (e.g., Annie} Hasisgan an HNR
Early Closure : | somed | s | s
0= ﬁ o I "B o . "
= r 2, ¥ & - .
gane TR o B g A i ‘st
m 5 e . -t
1P Lsoaimidary =
LI B | L A | LI B LI B |
more ﬂmﬂ!ilﬂd Time points during wowel
(only when pitch accented) _—
ar
Preboundary Ly Tl
Late Closure Lengthening of N2 {e.g., Annie) i HNR
L ER m | o kS
T amn & g Ll
: 14 : wlem g |
and ter E | 5. *-a | b-a . . 2
a] ]\ ] g & : ¥
P boundary N B o i T ., 0
meore glottalized { T S S A (R T T I
on en pitch accen Time paints during vowel
[only when pitch ted) i e
Preboundary ‘Annie’ (N3)
. £ Lengthening of ‘or’
optional !unt! ure H1®-HZ* HNR
accented accented
Q mg#«# B 14%
| wa e | us I ) i ‘:‘ Pl -
T . & -y -
| L4
no boundary effect _) i na - o~
on glottalization - 4 .
1 i 3 L] F ¥
Tirme Poist Time Point
47
I{G rean NZ = fafly, fadi/, famif
preboundary lengthening i nitiat Glotall ration for g
Early Closure of *-hako' J s 1 o
0.40..0 L % A
] (W] ™ i FAL H —t
1 ] : L gu = E L e " - e
IP boundary £ + oy
not (less) glottalized O - gt WP 3t M. O
femnuy
preboundary lengthening anlmjan ‘ar’
off N2 il B2 1} Enm
Late Closure . i
- awe
I, g i -
Ao ] L5 o '
i :".'.\_.-‘ - e . 8 E :5-:5 v ] i
— | — — é : E_ .T":
IP boundary " h-ln‘ o e e
T ntiin Vowsl T 1 el
more glottalized o
praboundary lengthening ‘ami’ (N3)
of animpan
i 1 e HE=a1" |} eimah
fﬁ’: v #*:‘#ﬂ 19% L A
Y ™ - =} s
] * . *a e
5 P == A = o
optional juncture g: h b il gl e r
= ¥ TR
r LS (L} A T 1 = Prl
il Timepoints inVomel  Timepoints in Vowel
- 26 — 48




Effects of Prominence (pitch accent) in English
*and’ (N1 and N2 or N3)

(a) H1H2t (b) HNR35
P . W . [ .
[Pi 45%, (ace. ) ([ g wroemse
IPi 55%0 (una.) o[ A unsosented .
. e 9
g"' " : ps W S » ? .
Wid 6% (acc) n *__&"? - * . -
Wi 94% (una) = g A
L) n
- 201
01 L
1 2 2 1 2 3 1 2 2 1 2 3
‘or’ (N1 and N2 or N3)
Pl 65% (acc.) | i |I Wd | | Lt I— ""."’ ]
IPi 35% (una. ) || sommeet || :
T J‘.ll-ﬂlm.- + "TT ] .‘.'I'U L] .-+ 'S L3
S ISR | /S
Wd 8% (acc) s 8, |2 [ | aa\ .S
Wd 92% (una) = |4 L A w0 ol | e
&1 * a A
™ & 'ﬂ'.l'
& ! et - [ . . SRS TF [t | el MR
1 2 3 1 2 3 1 2 3 1 2 3
Time Point Time Point

Discussion

50




Some cross-linguistic similarities

Cross-linguistic similarity 1:

In both English and Korean, syntactically ambiguous
coordinate structures are resolved through the alignment

between major syntactic and prosodic junctures é
! B |

Cross-linguistic similarity 2:

In both languages, the prosodic structure is encoded
consistently by the temporal variation (i.e., preboundary
lengthening).

=» similar use in phonetic encoding of prosodic structure m
Cross-linguistic similarity 3:

The voice quality-related feature is used in some ways in
reference to prosodic structure.

But given the robust temporal reflexes of prosodic structure,
the glottalization is not consistently used in marking prosodic structure.

Some further points

Still we found some evidence for cross-linguistic use of voice quality difference
as a prosodic marker

» But in contrast with our initial prediction, Korean (as an edge-prominence
language) does not show more robust glottalization as a domain-initial
strengthening effect, as compared to English.

— Vowels were in some cases less glottalized IP-initially than IP-medially in

Korean

~ English appears to use glottalization more robustly across the board
regardless of boundary conditions, presumably due to the system'’s
preference to avoid vowel hiatus (at least more than Korean does).

— There was evidence that the glottalization is conditioned by prominence
in some way in English, though not consistently so.

- 28 — 52




Results also showed language-specific fine-tuning of
phonetic realization in relation to prosodic structure.

Prosody

Phonetic

Grammar

(Low-Level) | 4
Phonetics (e.g., Keating, 1984, 1985;

53

‘Phonologically-defined’ Prosodic Structure

(IP)
P IP
interm. TP (=ip) interm. TP (=ip) interm. IP (=ip)
AT
FwWd P"'r_\"d PWi PWd PWd PWd
‘i 7\ 7\ ™ 1 a8
4] o o g o O O o o o o o
A AANTA A A N A AN

wen dea -aﬂzujg.ai—-}qatfildj(;f kal bap-:+i\€§ TN,
Lo u.-_ |I rHJQ )

L+H®
e
wlip[when danger mmam%#};[ your childrep
|
ip boundary

:?hras:—ﬁ!'lal Domain-initial
engthening strengthening

— 929 — 54




An important point to be underscored:

» The use of glottalization and preboundary lengthening differed for the same

phonologically-defined IP boundary in both English and Korean.

» It varied depending on whether or not an IP was used critically for marking

syntactic junctures.

B W

B

multi-route interaction?

Syniax-Phonetics interface??

~ Syntax-Phonetics interface:
Does syntax interact directly with phonetics ?

o

Prosody

Phonetic
Grammar

(Low-Level)
Phonetics

E.g. boundary strength of a phonologically-defined IP can be
further modulated by Phonetic Grammar in reference to Syntax

- 30 — 56




Prosody as an integral component

Discourse Information Syntactic Paralinguistic
Structure Structure Structure Information
(e.g., Turn takingl {e:g.. new vs. old] (e.g., structural ambiguity) (e.g.,'emotion)
4} .
: {/ Sacio-indexical
Phonological : I. z
information
Structure 4 - '

1 1
Prnsudlq cnmpnne{"lt (e.g., age or gender)

{e.g., rules) -

-~

a specific prasodic structure
(a frame for articuiation)

- : . " Phonetic
Language-spemf:c@fme—tunmg 4

Grammar

Dynamics of Speech Production

a7

TEAESEL|TH

Thank you!

XZ ©

- 31 — 58
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;&WS technical memao, 2012

hrtps:/ffarchive novs.orgfe-tearning/NCVSOnlineTechpicalMemol5-vs ] 1.pdf

CIxE =32 MI%

Wioioptone  Pre-gmp

(B
" irpinee W
a Sofreare
Pl - _# inferinon

“fﬂﬂﬂﬂﬂl

ALY MR ITY

fiefly Tha snelivaiisl
SO RARTE Pl
N & dghs voe
LGN S

Aownr Wi The mgest

Rty

Figure 1. A digital vowe recording setup requires o microphone, microphone
- =

preamplifier, analog-to-digital converter. digital interface. software interface, and

recording environment, Many of these components are often bundled together




v
M E A2t e?

Equipment List and Supplies

Y omnea

ALY LIRS BT

MCWS technical memo, 2006
https:/ farchive. novs.org/novslibranytech/NOVSOnline
Technicalemol 7, pdi

Below 155 genernl st of equpasen needed 1o 5ot wp o besac recording Inborarory Afver each em,
two estumated prices ae pven he wdeal verson followed by a wiore econonmcal versiea. il

wvaikable (prices are @s of Mach 2005

NECESEARY EQRIPMENT

ITEM PRICE ECONOMICAL VERSION

Sovand iselation (hasic) 54,500 WA

Mhcrophions S0 S150 (nEnpensive, separiis moue

Soumd level mese St S0k 51,700

Mhcrophonee power amgh comverier L5580 s21s REPEENINHARLE 9 PPN

Cupigaer LR 1] S50 ::I'I: Y s ;.:I-r.m.
Reconling sofrwane £300 S-550 ERAT: g, icmasiey 54\ o
Hachoup luard disk recorder ST L2 L] Enbn sl el s 08 Tl 9
i 1|:I|E‘1 5.“” NUA Ratteriss F RN BRYTERY
SHge proleciors S0 S50

Speakers for playlback S150 S0 (use oves that come wial compimer )

Cagmeopder (aia T3 L] SA50-S R

W iless maopnIon A0 WA

LW TS |1|!||1I:-: Joi video Caimsti L L £25

Trpoxd fiof video comsein 535 $35

Smnd Lpht s L

Char fior subgect 5150 30 {mee office chaid with no wheels )

Bolusse stamd 10 display stEmiaki Lo 525

I'-qu:pn.n.-n! Fack L1260 S0 (e an ol deaks

Storage tack s or brders &30 50 (hoxes on shelves)

Wader rcher aml glasses 550 550

Tape incaskiie | mlér)

Totah 518814 SET0AA 1M

F_ :

. Sound isolation

. HIO H A
o T —
. A0 S
. S Cig YA
. WEIDEE UE EHERE

EE8%H Y

. E37E H83 X
e KL ELEE

MCVS technical memo, 2006

QEZH[LtS] Holg HEE T

JEIEIEIEI';I

ALY LM RTY

hittps: ffarchive_now. org fnovs Mlibrary tech/NOVSOnline TechnicalMemol 7, pdf
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Reproducibility of Voice Parameters: The Effect of Room
Acoustics and Microphones
"Pasquale Bottalico, "Julisna Coding, " Lady Catherine Cantor-Cutiva, "Katherine Marks, *Chares J. Nudelman,

'Jean Skeffingtan, | Rahul Shrivastay, " "Maria Cristina Jackson-Manaldi, "Eric J. Humtar, and "Adam D. Rubin,
S hempapn, Mmas, |, (Faol ey aned $ibviney, Micokiper, [ Bopeia, koot |IA-|I filamiy favrgas

TRBLE 1.
ol tha sis vl = the

B bl Meuphuss Protuces Pulas Paflar Frasgummay Eamaitimly Dl Caal
Fewteorwe Hal o1 pwdance (D) (LIS

NI ME1 NTideatiy  Chnnedewobanal - 20000 20 iy ] LI

(= Bohvigas  Cmnidescions!  14—20000 1 miry w0 o

AKG  Parcepsion 130 AKD Cartania 2030000 24 myPe 200 o

C5L  Compuisssa KayPENTAX  Cachuid 65 1K) T 50 o0

Smmets Lty b
s Benid Bhure Ommdesmgns! 2020000 118 ey 1 0
LOG P Hasdse 130 Lisgatna® Clardtisid DG 10000 - 38 a8 Pa 30

* RoomA: BI85 A
* Room 1,2,3: 22, 25,32 m?

« 2t 443 49 dB(A)

FAGURE 1. Experimental set.up in R ocomA

Reproducibility of Voice Parameters: The Effect of Room
Acoustics and Microphones
‘Pasquale Bottalico, " Julisna Coding, " "Lady Cathering Cantos-Cutiva, 'Katherine Marks, “Charles J. Nudelman,

"Jean Skeffington. 'Rahul Shrivastay, " "Maria Cristing Jackson-Menabdi, Eric J. Humer, and ‘Adam D. Rubin,
*Champmaen Mm, | (o Lissowy e Wibeivey, Mickipy, | Wopoia, (ol ,p‘-\JI falomae daverphd

RAk = S < Vigwsl

ST e " H : s
M et L T | : I
. | I. o L
1 A1 sy 3 '
R i
& !:_,-*” v L e B
=] = C ! ] 1 | =
= L] Rl & | \ J" 1] =
. LA | = -
g.. £ 1 | Ty 1' . T e
] 1 1 *
8 T i \
M i
TR T T By TR,
L -
FIGURE & Mean sl the sandard reror of Smeoshed ( cpazal PREILIVNE B ok o il v o8 it 1 it . w8 i 1 e B il

Fupm—r—.
Pk Promimenes |CPPS) measnnd with ibe w1, misrophons =

i wwarsl Beworh S e apocch ard thar wivsed tasks

Compatibibty index

] EFF o pre B ] A et T4
i (1] i i L £ e
AEG-WA)T BN WTL S ICMMTE R R ([ B Fh]

FIGLURE 16. « ompaiibilsty indices of the srven persssens [Py, CPPS, AV, Do, Summey, FISH snd Spoctru fill) pesfesmed wiih
e ilTerents mnicvoplcnes | AKG, CSL, BUM, SHL llN.'lIulu_.'HrgS g BN e R,




Tuarewrad

Guideatines lor Selecting Microphones

for Human Voice Production Research

: Microphone g
« H37|(transducer)
 Electret, condenser: H&ZQ
» Dynamic: T & 229

FRGUAE 9. The paih ol the sownd signal hrough e micr - and Bha p pifier o tha digital capduring device. The
paraemeters Thal should be well selecied in voice measunement are fsbed below sach of the eguipment parts, The goal
% 1o keop the Fy. specirum, and kevel of the voloe signal unperiurbed as well &5 bo kesp the noiss lovel woll below the signal

vl A/D = analog-io-digasl

MICROPHONE (CAPTURING DEVICE)

PREAMPLIFIER AJD CONVERTER

TNy ¢
AT TR NG iDEOaNCE Prwarrg
13

ALLYR LIMEERATY

! Microphone

« I |EORRZE Oi0[3 A1
« BB specification sheet?} 2= 00|32 4

L= R R i
el
- Ful=gE4d, X4 28=1 EHEst o
E 1d

= Sennheiser H52, DPA 4066, Countryman

lsomax B3
« XEd
« 2X|E 00| 3 (omni-directional / non- N —
dimctiﬂnan ::;:"""“‘--‘-i-'\-ﬂ--r--lm-lr--.—l..m.-.-
« RSP A9 JPE AR0M A Price & Sataloff,

« CHAX|ZE OFO|A(directional / uni- J Voice 1988

directional / cardioid)
MNCVS technical mﬂnh,%t‘j’f}" 4 HEL ' '?rI| =8

hittps:/farchive novs org/ncvs/library/tech/NCVSOnlineTechnicalMemo07. pdf 14




mws technical memo, 2012 %ﬂ oera

https:/ farchive, novs orgfe-learning /NCYSOnline TechnicalMemo 15451 1 pdf HALLTR LINAH RLITY
|z gty ¢ .
v B :
Agd 0|3 +E § o ]
1&&& E: :
(proximi effecg 9 ]
Ll' I1T -mu 0% nl- r.:.z nl: r:s n‘.? 1 1.!. f.! .'. ; ' ;.:. s

e Gl Froquency (KHz)

= Figure 3, (solid line) Frequensy Responre, The sensitivity of o compotiend b varous
frequencies {Le., the amount 1n 4B each freguency 15 amplified or ptenumed where 0dB
Farans i J'h:ln],l_n_l_ I||I|n“1. ernrd'uﬂ| e 1mp||lu|i|l O iarm Juertical wwiu) I!htrn'l
against frequency (honzoatal axis) (dashed lines) Proximiny Effecr For derectional
misrophones, the frequency response of the microphone changes at the low frequency
enil. 8 the microphone-to-momh distance changes

i Enveironment | e fi Ervircament

Shure SM58 iy ' B e -

H%I|§ﬂ Omnidises -,_- L  Umidirectional Msc

[:1-{}' I_l- ol DI;DI ﬂ Figure 4. exumple of vanous rmoms where hr;'u -|;l.mlt are recorded, illustroting
= the range Troon the most controlled o dwe moest uncontrolled acouste environment with
grtv[rmd I:IIIL'I'l.q*Il.rl'II: Py

F_. Z agqea

ALY MR ITY

I C) E G FIGURE 2. Frequency rosponses for {hree typical microphonss:
A Gl lannl Messuremen MISIephons. i ommidioee-
tiana st microphens, and a cardioid maerophone lor slage
ugs [heny Ihe FESpones 5 valid lor the tar lebd). Note the

s BroatE preasncs peal 0 1he 3-10-KEHE regicn for the two latter
CUD BES RN SEM F e
R 1
" 8 s
+ O|TH OIO|2E QHH3| flat® & 3 of — | .
Ho g -5
HAT 3 o |
. i.ﬁ.[lg!.?_tﬂ DI‘O'EEI g_‘;—"_ .g‘._ E 8 Me-asur?menl:micm;:mm
S0l o2 s22 T3 sl A3l ST .
3~10kHz0| T3 & F= F2I7F 3 L
o= Oj2/st Dfo| 35 Kigre|  }
g £ 10| pedormance mercghone. smmrcions
Tutornial e 'dB I..H ﬁ _
-] B4
Guidelinas for Selecting Microphones % of
for Human Voice Production Ressarch g .
i -:ﬂ | P nce microphone, cardioid
I‘l'::-l.r:l'l E":Ilh:‘:r'rh Divnm (Rrfuas B Conc Miss b 1n 1!“ ‘u.m 1“’:‘{"
e Povvens Bpameen: fov Frequency [Hz]
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: Spec sheet

« PRESONUS PRM1 P

x 14| 1 e 4 i) il
rr—

L e e

[: * 0 1) b Wt

A =p 0 BF T ik

[ H——

- 0 il

hitt g fareews presonus.comfenfmisc/more/microphones/ 27
72300105 himl

ALLYR LIMEERATY

: Spec sheet KEY SPECIFICATIONS HARMIAN

Capsuls 1" dual copsule condenser
Polar Pattern cardioid, cmnicractonal, figure 8
Frequency Response 20 Hz 1o 20 kHz {see freguency response trace)
. AKG P420 Bensitivity (Cardiokd) 28 mVWEa (-31 dBY)
Max. SPL for 0.5 % THD 125156 dB {0i-20 dB pad )
Equivalent Notse Lovel To IEC 602864 15 gB A}
Signal To Noise o dB (Ajmm 1Pa
quo Preattenustion Pad -2 8
LARGE DIAPHRAOM DUAL-CAPSULE :ﬁﬂ m_m :?,; ;;::arm
TRUE COMDENSER MICROPHOME = Losd b g
Connector J-pin KLR (pin 3 hot)
Phantom Powering A8V +- 4V o |EC é1534
LU ConSumplion s 3mAa
Temporature Range W10 B0 CC (14 °F - 140 °F}
Diamater 54 mm {213 1in )
3] 165 mm (6.5in.)
Hat Wadght (Mic Ondy) 530 g {187 0z)
Bhipging Waebght 1730 g (61ae.)
Box Dimansions (L x W x H) ¥ S dem (DDA 554n)

http://recordinghacks.com/pdf/akg/P420-cutsheet. pdf
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’ Spec sheet

« AKG C420
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ALY LIRS BT

Specifications

Transducer type: Condenser pressure gradient

Freguency response: 20 Hr - 20 kHz

Polar pattern: Candied

Impedance: 200 shms

Outpud conmsctor: XLA [C420), mend XLA (4200

Sensitivity: T riViPa; <43 dB e 1 V)

Powering: Prantom powering from & to 52 Vdo
with power adapter

Sound pressure hesel Tor 1% /3% THD: 126130 dB

Siza: 4.8 in (125 mmj & 5.00n, (130 mm)

Mot Shipping weight 1.7 o296 oz (30 g0 g)
Standand acoessory: W 44 Windsonsan
Optional Accessories: B 29 L batery operated phantom
powwer supply with a 2 input rier
{umad with the C 430 L version)
B 18 E battery oparabed phaniom
powesr supply. |used with C 420)
B 15 hattery operslad pows Supphy

Cardiid
(K- il
i =
il i = 1
. ﬂ__ —
===
e & &

hittps: f fwwweakg comfon/demandware static/-fSites

masterCatalog Harman/default/dw3393f9ac/pdis/C420 cuisheer pdf 19
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Guidelines for Selecting Microphones
for Human Voice Production Resaarch

Jan G Seec

sy Lty . (Nmmns:. Paf C0h Manadie
Syaroe (Gmngss

e ke o Tartewagy Srcitrem, Swenden

FIGURE 3. Examples of polar plois of three types of microphones: (a) omnidirectional, (b) cardioid, and {c) hypercardioid. The
hypercardioid directionality can vary between designs, in particular with respect to the level of the lobe directed toward 180°.

a) Omnidirectional

3acr

a0

b) Cardioid (directional)

¢) Hypercardioid (directional)
o

P 20




: Signal-to-noise ratio

b) SHR = 20 dB

. At least 30 dB AVAVAVAVAVAVAVAVAVAV

 For perturbation measurements c) SNR = 15 dB
VVVAVNVVVAVNV
: J\ \/\ v WV \v
]
AGURE 7. The influsnce of nolse on the pressum wavelom: é .d] SNR = 10 dB
(a) a clenn perfodic signal with no nolse—that s, with infinie

signal 1o nelse mitis (EMAY (B &) the same wavelorm undsr the

conditions whin pifk nolss S added such thal the nodss el

ts (b) 2008, (c) 15 dB, (d) 10 dB, or (&) 5 dB weaker than the skgnal; U"\“
and (f) when the noise has the same level as the signal, Notice

the increassd perturbation of the wavelorm when the noise lewel

is increased. For accurate measurement of voice, the signal =

recommended io be sl least 15 98 stronges than the internal nolse e) SENR = 6 dB
of the microphons and the backgrouwnd nolse [cases a—c). ,\
Tutoral

Guidelines for Selecting Microphoneas
for Human Voice Production Research

Jun G Bvec
Pabiy |sssy (Memvier Chormma e s Raguies

Suarnie Geargust
e T y ——
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Variability of microphones used for acoustic analysis of the voice in the last
twenty years

Artiche m Rovista de insestigecdn ¢ nnovacin en Chencias de Ly Salud - Decamber 20050
[l i Al I
immediaie acoustic offects of siraw phoRaTIon EXBrcISEs Wi subjects Gamson MM-01 Na
with dysphonic voices i [descontinuadal
alteracian paramaelr cuski la woz | habla en |
lteracion de parametros acusticos de la voz y el habla en la Niespetificado M
anlermedad de Parkinson
Eficacia de la rehabilitacion de la voz en S mipran z -
At a1y ehabilitacidn de |3 voz en etapas tempranas de la SHURE SM-58 Na
entermedad de Parkinson |1t
Primeros formantes v drea de eSp80i0 voral an ung Degueng muBsra
¢ b J ] cificado [a]
de pacientes con Parkinson o apaciic i
Efficacy of water resistance therapy in subjects diagnosed with Rade NT2-A g
behavioral dysphomia: & randomized controlled tral |1 =
C Hacle orod r 1
Comparisan of effects produced by physiological versus Ira-u-...t-nal AKG CK-T7 Ma
Yoo .'ll WaErm-Up N i.".'lr!l["l'l'lrli.'.lq_'l-"'r' com I'I'IE"F‘:lﬂ‘l MG SINgETS
The impact af double source of wibration semioccluded voice exercises on T
: . AKG CH-T7 Na
obgectve and sulbjective outcomes n subjects with vosce complaints
Waler Resistance Therapy as Vocal Warm-Up Method in Contermparary e
= AKG CK-TT Na
Commercial Music Singers
Documentacitn linguistica del quechua de Chachapoyas: Registro HTOZL HT-81 MNa
L fant ion |
acustico de la mohoptongacion SHURE WH-20 Na
immediate Effects of the Semi-Occluded Ventilation Mazk on Subjects
E-l.:grlr. god With Functional I,'J','r.phunu and Fn.hp::.'.{. With Marmasl AKG Pareeption-120 Ci
Vigices .
Duration af iodynamic changes associated with walar resistance Eu‘hrln-;.r:r ECM-B000 S
h . ;
therapy Sennhelser ME-&2 Na

Dioes a Systematic Vocal Exercise Program Enhance the Physiologec
Range of Yalce Production in Classical Singing Graduate-Level SHURE SM-48 Mo
Stuedents?




Variability of microphones used for acoustic analysis of the voice in the last
twenty years

Artiche in Revista de investigacidn & nnovackan en Clencias de la Salud - Deceniber 20040

Tabla 1. Micréfonos y criterios de selecclén

Modelo del micréfone  jCriterios de seleccidn
Nombre del Articulo seleccionado adecuados?

Long-term average spectrum (LTAS) analysis of sex- and gender-

related differences in children’s vaices |& No especiticado No
Andlisis acdstico de la voz: fiabilidad de un conjunto de pardmetros SHURE SM-58 Mo
multidimensionales (= il d
Computer-assisted voice analysis: Establishing a pediatric database {4 Mo especificada Ma
Early effects of smoking on the voice: A multidirmensional study |7 SHURE SM-58 Mo
Evaluacion perceptual de la disfonia: correlacion con los parametros A .
acisticos y fiabiidad | MNo especilicado Mo
Examen de la funcidn vocal y analisis acushico de 05 docentes de La AKE-150 Mo
Rioja |7
Performance of Gaussian mixture models as a classifier for
F P £ : g N cif 0 No
pathological voice o especificado
Spectral- and cepsiral-based measures dur ng CoNtiNnUuous speach; Mo espaciticado Mo
capacity to distinguish dysphonia and consistency within a speaker PRGN g
Cambios achsticos de la voz como signos de f.'|1II;|C| vocal en locutores AKG Perception-120 g
0 Si

de radio; resultados preliminares |1

 Patel et al, AISLP 2018
“NCVS technical memao, 2006
| | ' i L auuaa

https://archive.novs.org/ncvsflibrany/tech/NCOVSOnlineTechnicalMemo07. pdf el A

lSound level meter

« Class | A2 E | O/ #
L B3 BEO| OE 318 240l 27
. C R4 7S AH A1 T4 10kHIX] SUSHH B

. ’SEHH Ol SpLO| &=H = /ot= A2 calibration X} &=
» 010|332t SIME 25 CfaXIe| Yo ZEE 30cm0| XA
» /Ol/2 8 2E5H0] & 7|70 SA| 5F
. sqLMtHIH =HE SpLT YAEl SpLO| YT E2 Yy Y =
S

« IE=, SPL@30 cm = SPL@d — 20 log(30/d)

« d=0r0j3 0| M Aol S HTE2] HE|(em)
« Of) 10cm®| 45 SPL@30 ¢m = SPL@10 cm — 9.5 dB
A2 2 XA4T 0F0| 3 90| He| Y-SHA |FA

« SO 8|2 It

£4
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! Microphone power / amplifier / converter

. WETHY
. ZEA Oto|2
« 12V / 48V

. NEW DAY
- O|Z2tOIX, A& AHIQU=FH, =0

NCVS techinical memao, 2006

https: ffarchive novs org/nevslibrary flech /NCVSOnline TechnicalMemaD 7, pdf -

: Microphone power / amplifier / converter

« 2C|2 QI O|A / M
s ID2|WI+ME IR +AD 7iHE
« Tascam, Edirol, Steinberg, Behringer, MAudio ...
« 7t4 HX0HE

« 7t5otE GIO|E MY A|&E 4E A

MCVS technical memo, 2006
hittps. Mfarchive novs. org/novs Mlibrary/tech/NCVSOnline TechnicalMemo0 7, pdf
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AHOlE
+ FEO| M2} 744 xjo|7t 3
« Chor F4lE 9| 20l
- P olol 3ol AFshE A NEZAolCt I + 212

3.5mm(33, zﬁ%} RCA XLR(7H =) | fﬁsiﬁEilﬂiiE}
TS(2 )

https://blog.naver.com/samasound/223044100485

MNCVS technical memo, 2006
https: ffarchive novs org/nevslibrary flech /NCVSOnline TechnicalMemaD 7, pdf

F 4

F_. Z agqea

ALY MR ITY

58 Ci4 BMolEetE W 28 XX
AZEQ 0]
220 58 75

« ZE7I=T HF e QAL
. M2 A Al
» SLHE AOH/SEE

MCVS technical memo, 2006
hittps: Mfarchive_nows org fnceslibrary ftech/NCVSOnline TechnicalMemao0 7, paf
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o
i

CIX|E =3 7|(digital recorder)

» Sony HI-MD

. Of0|3

| =28 DY

e

HE Bk

. M
g 28
2 A0 &

EIDUEE

+ ECM-MS907

g2 E2Lt
2 B8 2"

o o

i

CI X2 =27 (digital recorder)

-

« Sony PCM M10

« BEEFEE(sampling rate)
« 441 kHz

« A2l quantization)
« 16-bit

« X4 OtojlAE 50| B =
- BXEd
« Low-cut filter 27 BIEA|

29!

- EFEX|Ed CHO|LES] DFO| 2
(cardioid dynamic
microphone)

» SHURE, SM48
« CHH: inputO| LS Zi0OLH




1 Q|2 QIE{H 0] A (USB-based audio interface)

» A fan-less tablet PC
» Surface Pro 4, Core m3 model: Microsoft, Redmond, WA, U.S.A

« A USB-based audio interface

» UR-22; Steinberg Media Technologies GmbH, Hamburg,
Germany

=

! 2| Y I (preamplifier)

WALLY

£

* Tube Ultragain MIC200(Behringer GmbH, Kirchardt,
Germany)
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Smartphone Recordings are Comparable to “Gold Standard”
Recordings for Acoustic Measurements of Voice

‘Shahesn M. Awan, ‘Mohsin Ahmed Shaikh, "Jordan &. Awan, "Ibrahim Abdalia, ' Kelvin O. Lim, and
'Suphmh Hll'lﬂl'llﬂ. ” Lull;u FL t Bhwvasherg, PA, | Wesr Lafaverse, IV, aml I ‘.1'Ir|.|L:r|'l ity MV

Shaheen M. Awan, of al Smartphone Recordings for Measuremants of Voice

(o

g =i

FIGURE 1. Frequency response charactenstics for the tested smartphone devices (112 = iPhone 12, i5SE= iPhone SE. 321 = Samsung Gal-
axy 221, % = Samsung Cralacy 59,

Smartphone Recordings are Comparable to “Gold Standard”
Recordings for Acoustic Measurements of Voice

‘Shaheen N Awan, 'Mohsin Ahmed Shaikh, 'Jordan A, Awan, "lbrahim Abdalla, ' Kelvin O, Lim, and
"St.ph-'li- Misono, *Tumpa, FL { Blaonubarg, PA. | Wesr Eafimrerie. IN, and § | 4 Minnoapolic. WX

L
=i LN

age amal later analyzed oemg the Analvss of Dhvsphona m Speech and Vosor program (ADSY v, 1 4 3 Smartphosse possisoning = rel
te the KEMAR Bead and rome (HAT) model. &= 15om dstance, 8= ¥ om dstancd ©
degrees. For the parposes of iledreton clanty. distasces are nol 10 salk

3emg D= 0% om, Q= M0 degrees; R

Cluiet Room

B Tl TR

FIGURE 3. B grouwsd o spiies obilaiied |:|5...r-£|u GL M o e skl ] Bt o i i Evsoii




Smartphone Recordings are Comparable to “Gold Standard”
Recordings for Acoustic Measurements of Voice

‘Shahesn M. Awan, ‘Mohsin Ahmed Shaikh, "Jordan &. Awan, "Ibrahim Abdalia, ' Kelvin O. Lim, and
'Suphmh H'I'II.'!I'IICI. ” Lull;u FL t Bhwvasherg, PA, | Wesr Lafaverse, IV, aml I 1.1hr.u.r,--. ity MV

TABLE A1,

Mean Pearson’s r comelations across smartphones vs. the sound level meter standard {SLM, Booth, at 15cm). Standard
deviations lin parentheses) and comrelation ranges are also provided. All correlations are significant at p < .001.

Dependent Acrogs Setting Booth 15cm Booth 30cm Quiet Room Quiet Room 30
Variable and Distance 15cm cm
CPP Vowel 0.969 (0.018) 0.981 (0.003) 0.989 (0.003) 0.950 (0.005) 0.957 (0.0711)
Range: 0.943 - Range: 0.977 - Range: 0.986 - Range: 0.944 - Range: 0.943 -
0.993 0.985 0.9993 0.956 0.969
CPP Sentence 0.955 (0.021) 0.972 (0.002) 0.976 (0.004] 0.831 10.015) 0.242 (0.0117]
Range: 0.920 - Range: 0.970 - Range: 0.970 - Range: 0.920 - Range: 0.935 -
0.980 0974 0.980 0.954 0.959
L/H Ratio Vowel 0.950 (0.020) 0.957 (0.018) 0.938 (0.033) 0.951 (0.008) 0.966 (0.017)
Range: 0.908 - Range: 0.841 - Range: 0.908 - Range: 0.941 - Range: 0.840 -
0.979 0.978 0.979 0.959 0477
L/H Ratio 0.942 (0.023) 0.952 (0.015) 0.938 (0.020) 0.930 (0.035) 0.950 (0.018)
Sentence Range: 0.892 - Range: 0.938 - Range: 0.918 - Range: 0.892 - Range: 0.931 -
0.870 0.966 0.965 0.962 0.970
CSID Vowel 0,971 (0.012) 0.281 (0.008) 0,976 (0.007) 0.968 (0.004) 0.960 (0.017)
Range: 0.935 - Range: 0.971 - Range: 0.969 - Range: 0.962 - Range: 0.935 -
0.989 0.989 0.983 0.973 0974
C5ID Sentence 0.969 (0.006) 0.971 (0.004) 0.968 {0.005) 0.968 (0.006) 0.971 (0.011)
Range: 0.959 - Range: 0.968 - Range: 0.962 - Range: 0.963 - Range: 0.959 -
0.981 0977 0.973 0.976 0981
CPP: Copatral Pask Promananca; LH Ratho: Low va. High Spactral Ratio (4 kHe cutefl); CSID: Capatrul Spectral Index of Dvaphonia
J LMILN ARTICLE
Impact of naturalistic smartphone positioning on acoustic
measures of voice™
Vicloria 5. McHerna, "™  Rachel M. Foberts." Aaron [ Friedman,? Savannah N, Shaniey,' and Andres F. Lico®
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« CSL, 212 A| S5, Sony PCM-M10
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ﬂSmar’q:)h@ne + wireless earphone

2 3, oalelit o Semt w dhal ol 4] Wbt s - TR
rp s WA PR A
Flgaae 2. Exnaople of wvégnlar sttemation éffects u the =7 kHz frevuarncy
nnge w4 vowed sagle reconded sad wanebess eanphoies

Park & Lee(2024). Phon Speech Sc

! Correlation among acoustic measures

« CSL-ADIEE « CSL-3-A0t0]

Park & Les(2024). Phon Speech el
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: Smartphone + microphone: Wired

High-end Wired (HW) Low-end Wired (LW)
XS LAV(SENNHEISER, Wedemark, Germany) HC-220UC(DoowonTrade, Dasegu, Korea)
7t3: 100,000 3 13,5208
=[}4& SCH: 50 ~ 18000Hz Fois 844: 50 ~ 16000Hz
FAE oSRNEd

Park & Lee{2024). = EL YT HE HE R

- %ﬂqqm

: Smartphone + microphone: Wireless

High-end Wireless (HWL) Low-end Wireless (LWL)
MoveMic(SHURE, Niles, IL, USA} Wireless 1(MATA STUDIO, Ansan, Korea)
400,0009 7}24: 39,900
F0t5: S84 50 ~ 20000Hz Fht: S84 20 ~ 20000Hz
XY g

Park & Lee(2024), Ere B D lueia] ez
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¥ Group
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C5L H¥¥ LW HW LWL
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L CSL + audio interface + Preamp

il

ICSL + sound-treated booth
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l=g o= Audacity

Free, open source,
cross-platform

audio software

B ey -t e, M U el g - peior

Eor WWdinkmes, mracl, LY Lmeal anid

e CRETAE i Wy

Mahpctty & fres J;-ﬂnrl!r.'q:ﬂe_!cﬂvmt

httos://www.audacityteam.org/
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=2 T2 72 Goldwave

[soioWWave Audio Edibor

N 1R 12

HALLYRE LM RLITY

https://www.goldwave.com/
goldwave.php

https://www.goldwave.com/
goldwaveapp.php
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ARDOUR

' ,—-— Record, Edit,

and Mix
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ERINED
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== Z2 1% Sound Forge

o MAGEN e —

SOUND FORGE Pro 17

A

SOUND FORGE Pre 17

Msschar oxfitieng T protes

https://www.magix.com/us/sem/sound-forge-pro/
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l=2 gl M Z2 )2 praat

L e

) _ JKSLP

Guidance to the Praat, a Software for Speech
and Acoustic Analysis

Chiod s Seung

https://www.fon.hum.uva.nl/praat/ https://ikslp.or/upload/pdf/jksip-2022-33-2-64. pdf

%Eﬂﬂm

WALLYM LINEYEREATY

I
1 1
i =
N TETTI R T e e P aa - - e
- T ] { I
=1 E = AT -
: i ol
=
o e e e ————
. §
1t |
i= | f
- i
| " o | i
= L -




=

&,

IIALEUMN%!‘{E
o o d 1T cH. 1
l=9 gl 2 T2 2 CSL main program
~HE=Z T E
1
LN RO T PTG S—
| . L —_l!'l P_ —— = P
|
d . Ei o
] =
e -. =
2HE"” N E — FOt
2
| de
(3%
W ZZ wanea
ALY MR LITY
Lo N | — T A :
l=9 gl &M =23 CSL main program
tong-Term Average FFT Statistics 7 * !
. - - | Cepstrum Result Statistics 7 X
Doman (Hz) 0.00| to | 1757109 | v - ;
w:,ﬁ} 1031 to : 55.55 | Domain (msec) 0.0000 | to | 5.80%0
Sampies 205 Range fevel) | 5462| w | 506.77]
Mean (d8) 1113 Samples | 257 e
Std.Deviaton (d8) 12.34| s rery
Medkan (d8) 1133 = = s
R = As... Std. Deviaon (level) “ .SB.._H._; o=
SpectraiMean (M) | 237,92 s e | oad
Spectrai Std, Dev. (M2) | 723,72 Info... RMS (evel) SEE
Skewness | 10.59 |
i Copy to Clipboward
an S .
Copy to Clpboard




%Eﬂ'ﬂm

ALY LIRS BT

Lo g BHM T a :
== A FA =2 72 CSL main program
Formant Result Statistics 7? s l
Doman (sec) | 0.0000| & | 16800]
d : L amant gt)  Bandwidih 91)
Samples | 167 |
Range | 158,79 | | ] [ St
ol 0142 | 109.19 ] e
Mesn| 17231] [ 4795
StdDeviation| 817 17.33 | !
= =
peechan | 1?.1.,29. fz.m: e
RMs | 17310 50.97 |
GeometricMean | 17272 45,51 2
Copy to Clipboard
o< frey Meat >>
B7
. I i1 T
AALLYA LREEEIATY
Lo O BHM T 2H. *
== X =4 T2 CSL main program
Pich Rewad Stmicics T x
Deenain {5ec) uu-ma ® I.EM?E
Farge () 12?.'335 ® 139,37 |
Energy Result Statistics 7 " Sampies 84|
Doman sec) [ 0.00000 | 15 | L84 Moo Fraquency ) | 133.84]
ange (@) |  65.77| 1 68,50 Wnfolio| AW
|— . Hean Penod (msec) .47
S v 542, Deviatian iz 241
: ; oot sadan () | 13409
oot W) k.. .
Std. Devation (d6) | 0.71 Geometicean ) | 13081
napim|_eol = someomrge |1
RMS (B) | 67.15] senones | C3-Co3)
. ) MeanFo Gomione) | €3] Fress ]
Copy to Cipboard i, Dbt [Saribones, ]:- .47 Peint...,
] Cronie
Caor 1o Chobowd
i




I=2

O] M I
A AT

2 1% MDVP

 Multi-Dimensional Voice Program
* Model 5105, KayPentax, NJ, USA

L

« ETm

Fi LM RLITY




All rights reserved & SunRiver

Frpre 21w Tl dygforest s of g oereiet s ey grosgd ingrier et rade) prepk

ESC_ F1 F2 F3 F4 & Fs F_ﬁ - F7 Fa F8 F1o F11 EE -
S g | 2 b MRl ok 5||'=J =0
B | RS Y | W | | | m A| B}
1 2 3 4 5 & 7 B8 o o - —
Tab a W E R T ¥ u | o P { ] W
s |[THE Gi-a
4y
Caps Lock 5 D F G H J K L : e
- =85
Shift X C v B N M 7 —
Curl alr | space = gy | o
553X
@ Ctrl ® Shift @ Alt
£ bl b
© O =BHAM 1T 1
Iéﬁ“r:‘r A 28 == MDVP
B wE g —
B TEL e GE
= 2P
EIR(E )
e
L8 EERg
s 2 a5 pa

A KayPENTAX[2008), MOV instruction manual, A Division of PENTAX Medical Company
2 Bridgewater Lane Lincoln Fark, NJ.

i




o Ly,

llllllllllllllll

=g g 2™ Z2 73 MDVP

« Jitter percent(X|HIHAUE, FHI+=HSE)
« 1.040%

» Shimmer percent(F|HEHME, ZIZHSE)
« 3.810%

- NHR(noise to harmonic ratio, 23 Cl{H}S H| )
« 0.190

. £40| 257U} MEIN0| B B 4 Uk B2
» Signal amplitudeZt 4§ &2 42
» F7|1 80| 1F 298 ER
» =S T2 Y0 ZEHH0| EHARlE B2

=g gl 8y =202 VR

0

« Voice Range Profile(VRP), KayPentax, USA
-l
- 4 Jhsth S0t 4 SH0ML B 22E SHOI0

phonetogram= £}

=
SARAm G EN or @

II-1| .
‘&

LI

o




l=g g2 m2 2 RTp
* Real-Time Pitch, KayPENTAX
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« Milenkovic P: TF32. Madison, University of Wisconsin-
Madison, 2005.
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5. Android & web apps

Smart recorder Earbuds voice recorder Goldwave(web app)
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= ASVspoof (2015, 2017, 2019, 2021, 2024)

= ASVspoof consortium http://www.asvspoof.org

= Tasks
= A logical access (LA) task
- text-to-speech (TTS) and voice conversion (VIC) attacks

- coding and transmission of TTS and VC
« A physical access (PA) task
- real bona fide and replayed samples

* A new speech deepfake task (DF)
- compressed audio similar to the LA task (but without ASV).

Deepfake Challenges

Automatic Speaker Verification Spoofing and Countermeasures Challenge Evaluation Plan
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= Spectrogram
= Raw waveform

= Spectral and temporal features
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AASIST: Audio anti-spoofing using integrated spectro-temporal graph attention network
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Wav2vec2.0 front-end + AASIST

= Use pre-trained self-supervised models trained on large diverse datasets
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Data augmentation
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Design and construction of the National Institute of Korean
Language’s “Daily Conversation Corpus’
Yongju Lee, Wonchul Cha (Nara Knowledge Information)

Kwangsu Lee (Smart Media Tech.)
Miyoung Kang, Saetbyol Seo (National Institute of Korean Language)
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Monophthongal vowel changes of Queen Elizabeth II
during her reign

Hyunsong Chung
Dept. of English Education, Korea National University of Education
hchung @knue.ac.kr

B A= Deterding(1997) 3} Harrington 5(2000)9] = o] v & A1E A3t A
ATtolt}, B Ao A= A A A edo] AR & 1952\ (2641)3 1953 (274)), 200013 (74
AN 20013 (754, BRI A A 20208 (94413 2021 (95410l 59 =9 Aebd W
UEhd v 259 XAES FA8te] A9 71 T Eeel oW WErh A=A AR B
2] F13} F2& Bark® W83 3 1950 t1(1952d, 1953), 2000 T (2000, 2001), 2020
(20204, 2021)9] H EHE Bark S o] &d) RSxEE 19 v, Hat gk 7ol £
Ao g2 Fou|gk zpol7} =A EA ST AdEE HAA B Fl1, F29 54 #h(centroid) ol A5
B NdE 2e&7tA 9 fF8= A8 (Euclidean distance) B %= A3kt
Al FxoA 1950 ddl &= v RS A=k
2] eFkARE 2000 el 2020 d el REo] %S Eo
=l L o WegetA WgEAT FAASE FnE xtolvt d= wES
W, F1o] A5 /e o/, [of, e AEEEZ Fors wigrh gldxRE 19503 g9

= N/, e/, /dd, /Al o] BEgollA frelmek Wb A, 1950 d ek 2020 il
of Wy} #&AE AL 1/, [/, /o/ Ea oIt 20000 eF 2020 Afo]ol A RS
HEE AL fe/, e/, faf, /n, [3/ EFolAth. F2o A= e/, [/, [of, /W] 7&%
fremst Wz IAAITE, 19509 2000l = /1, /o, fof, [of, /3 BEeoll A frelnlst
WHek7E #EE AT 19509 tHeE 2020 Abolel A= i/, o/, /of EselA ®ETE Sl
2000 e} 2020 Alolol A= 2o Wyt wEEA gEd).

2= A” B N, el Jel, Jal, I, o, 1, /3 BadlA fongk wisih w3z
QAar, fi, Jof, W ELoME fouist WMyt ¢tk 19509k 2000 Afolol A=
feel, [a/, In/, ol, [of, [3/ EFoNA welmgk WskrE dSlar, 1950dthel 20200 Abolel A=
fa/, o/, 1ol /3
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EgoA frofug Wbzt dlem, 20009 teF 20203t Atelell A /i, [e/, [ee/, /n/ FEEol
A fremlgh Wzt S EQTE 1950 o 2000 0] Abololl= WSt E Sl R 7Rl /3/RF
A el A 7 A, v A BRES S gl A A= TE o doj Ak 19509 9 2020 AL
ol M /3/= FA ol W AR wbd, Ja/, o/, /o) B TA el Azt o Wl
ATE 20003t} 20201 Alolol A= 4 16 W7t = A/, Jel, [, /a) Wl Be B
2000 diel vl&l) 2020ddel 2= A Hatol T4 @l o 7HhY Aok olg A4S FS
A A 2 = 4ol ZH%’% Aol = o] g Fol AX ARE 754 M5l 2000 e}, 954
Al 2020 ol = 5o 25 Fol A9 5o v AA &S & 5 ATk A, 2020
ddelli= 2000 o HloH A= Zo| ti Folygs HET AT [/E AL /i,
/o/, W/ 9 LR & W) gl S BEFA

Y

R |

Deterding, D. (1997). The formants of monophthong vowels in standard southern British English
pronunciation. Journal of the International Phonetic Association, 27(1/2), 47-55.

Harrington, J., Palethorpe, S., Watson, C. Monophtongal vowel changes in Received Pronunciation: An
acoustic analysis of the Queen’s Christmas broadcasts. Journal of the International Phonetic
Association, 30(1/2), 63-78.
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Dialect Division Study on Chungcheongnam—do and

Jeollabuk—do Dialects using Vowel Acoustic Features

1

Jooyoung Leel, Sunhee Kimz, Minhwa Chung1
Dept. of Linguistics, Seoul National University

2

Dept. of French Education, Seoul National University
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The Relationship Between Vowel Epenthesis and Stress—-Focus
Dynamics in L2 Speech Perception

Goun Lee, Dong-Jin Shin
Dankook University, Jeonju University

gounlee@dankook.ac kr, djshin@jj.ac.kr

This study explores the relationship between L2 learners’ ability to perceive epenthetic
vowels and their performance in other areas of speech recognition, such as lexical
stress, sentence focus, and vowel identification. Twenty-five Korean learners of English
participated in perception experiments, including tests on vowel epenthesis, lexical stress,
sentence focus, and vowel identification. The findings reveal that performance on the
vowel epenthesis task is affected by both lexical stress and sentence focus, suggesting
that learners’ perception of epenthetic vowels 1is closely tied to their acquisition of L2
rhythmic structures at both word and sentence levels. Furthermore, the study highlights
the role of proficiency, showing that as learners’ L2 proficiency increases, the influence
of L1 phonotactic constraints on vowel epenthesis recognition weakens. Overall, this
study sheds light on how perceptual skills in vowel epenthesis interact with prosodic

stress in L2 speech perception.
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o] ¢ EAL Flato]jo] n|AAA ZZolu|(informal style-sentence final ending)® %3} &
T4 9 %(utterance final intonation)®] 435 #-&(interaction)s THH o= 7|3t o Utk
O E5AS @A) e 4, AR S n 7t 2ol thgek W (contexts)S FHE H,
w3l A¥(production test)S Fd SE WEdA Wiy wE 4 A UGS AAE
o] El(time series data)® F=3% Ho|t}, 1 & 3 EA(cluster analysis)S A A5}
E39 A9E dHete Ao g dr.
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Refining Cuteness: Fine—tuned ChatGPT evaluations

of Korean aegyo

Rok Sim', Drew Crosby?
Linguistics Program, University of South Carolina'
Department of Korean Language and Literature, Korea University?

rsim@email.sc.edu, drewmcrosby89@gmail.com

The rapid growth of AI in natural language processing has sparked debates about
whether large language models (LLMs) can truly capture human linguistic subtleties or
merely approximate them (Cai et al, 2023). Cai et al. (2023) showed that ChatGPT
exhibits human-like behaviors, such as sensitivity to dialectal variations. This study
extends this inquiry by exploring ChatGPT’s understanding of culturally-specific
communication style, focusing on aegyo—a cute, playful speech style commonly
associated with young Korean women (Crosby, 2023).

Previous studies (Moon, 2013; Jang, 2021) have associated aegyo with various segmental
alternations, such as resyllabification, /j/-insertion, and affrication. In this study, we
replicated Jang's cuteness-rating experiment on the segmental alternations using
ChatGPT, asking it to imagine itself as different social categories (age/gender). Results
showed that ChatGPT, while recognizing aegyo as cute, ranked the forms differently than
humans, reflecting stereotypes (younger women scoring higher) rather than empirical data
(older participants rated aegyo forms as cuter).

We further fine-tuned ChatGPT. Fine-tuning ChatGPT with Jang’s human data improved
its accuracy but revealed limitations: the model still underestimated cuteness compared to
humans and no longer displayed socially dependent differences. These findings suggest
that while fine—tuning enhances performance, LLMs still struggle with replicating social

nuances in language perception.

References

Cai, Z. G., Haslett, D. A., Duan, X., Wang, S., & Pickering, M. J. (2023). Does ChatGPTresemble
humans in language use?. arXiv preprint arXiv:2303.08014.

Crosby, D. M. (2023). Oppa-Ng Gamsahamnita-Ng~~~: The Phonetics of Nasal Cuteness in Korean
Aegyo (Doctoral dissertation, University of South Carolina).
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Jang, H. (2021). How cute do I sound to you?: Gender and age effects in the use and evaluation of
Korean baby-talk register, Aegyo. Language Sciences, 83, 101-289.

Moon, K (2013). Phrase final position as a site of social meaning: Phonetic variation among young
Seoul women [Unpublished master’s thesis]. Stanford University.
https://web.stanford.edu/~eckert/Courses/11562018/Readings/MoonUnderReview.pdf.
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Self—supervised Learning Based Korean Phoneme Recognition
for Non—native Korean Pronunciation Evaluation
Na Geng, Hee—jung Na, Ji—eun Park, Jeong-Sik Park*

Language Technology Research Institute, Hankuk University of Foreign Studies
gengna(0324@gmail.com, 920313@naver.com, ppae0216@naver.com, parkjs@hufs.ac.kr*

Hl ool dlaro] whe HUEE i s 24 94 BT oly, ¥Hg QLFE AHEEH
ek gk —’F A Edo] "eslt} #7] Ak 85 (Self-supervised Learning) 7]HF 24 212]of A
el 54 A85E T3 F5E AHA S5 (pretrained) EES AL 24 A4S 7MEEA
3t 2 4 A Atk 53] Wav2Vec2.0 3 Whisper®} £ RdELS ofg] AoA] -3
ol &4 94 *é“% Holen, Whisper ASR EHE 53] #Hold Je& Uerln

2] v‘i’—oliﬂ]/ﬂﬂ R s

SUPERB #lA|ntaE B3l thdst A g REs vust 23, $4 2l
dsHAt. 2H Hl%oi* shabel gl 548 whdste]l AA sl
dlolEje] FFHo g njgoinlel ool S4 A4 4TS Fole b 5}74]7} A g webA,
oyl ko] g Wy BaS 753517 fsiAe Ade deold Aot shdd 3o
Fasith B A= AR ?‘i}%fﬂ Wav2Vec2.0 % Whisper RH& &-&3te] Hldojnlo
sharo] wre Wyt 98k o] Sk oLAJ, el JjekElict. AlHuboll A= olAlo}, FaF, L,
49, odojd v Yolwe] o] WKL A UolEHE UEoa AT glo] oS mue] nlA
leé(fme—tunmg)e ek HolHE %6‘}514 stttk 28y, AFH S4 dolEe HF=Tt
- "ojx= FAZE glo], d=ele] wWEEA e ‘v gl F A A delH'E

l

F7bE Bgetel AAF o] Sk WSS GHARL o T dolHERY THE RA2 F
Moy @we] g4 dolHe g4 #Ag A4 wed Wi FEswm, oF oA
fine-tuning®l 4-g3e] Mlglojul @0l Sa A BUL AFHOR THIYTh FHF w9

k0] =2 20199% AF(AErEAHREANT)Y QYo HARTAVFHIILe] A YS who}
FaE ATA2019-0-00004, F=AE=sHGE AofA T YH7|e L oo g 9= A Y&
Sharo] FEE AMula i) =3 A ATl A9 (No. 2020R1A2C1013162)8 ol =3 %
AT,
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Robust Audio Deepfake Detection Model Against Unknown Attacks

Jisoo Son, Seung-bin Kim, Jungwoo Heo, Hyun-seo Shin,
Chan-yeong Lim, Kyo-won Koo, and Ha-Jin Yu
University of Seoul
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&4 Gdola B, 9EE 249 xRS BusE o BF Aot AT, 43
NBY AW A wdo] o] Hopl M $4% e meel weh A3 AFYS BEI] A
Aol A3 RUES gaste: A7) s daEw e

W, 24 A4 1% wdoE Ad Az 439 ddela FAL VAN A
B e Aus Yol WAtk mue) Auks 4% FHS Y8, B ATAEL A7)
A% 5 B BUE Fol 242 M & AY wde 59 F372 F8SATHILL

[e] =

Zhang et al.e oz EF &S ASHE One-Class Knowledge Distillation(OCKD)E
Aotste], ©d Fx g 7IWo] dEAA &S FA s AAAHS FHAL F ASES
AZsIATH[2]. old E AFME g HHolad &4 H5S HoFE= HM-conformerel [3],
Z7] A& g ZHte R ARA g = 3t

HM-Conformere] OCKD 7|H<& #
AL Wgsk o] I 54 dHolHE AFEsh
stal, OCKDE &l 1% 549 wxrt 4% 9l
A G AT

Ao AFo A= ASVspoof2019 logical access(LA)ES &# Hlo]HZ, ASVspoof2021
deep fake(DF)7} H7ldlo]lE 2 AlE3lglon, U /&S H/MAEZE AEsiSich A3 2y
AL 423%° Y LFES 9G4S, 156.71%% 7|5g HM-Conformere] H|3|
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Early Exit Technique for Efficient Speech Recognition
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Metadata—Based Decision Tree for Inferring Device Models, OS
Versions , and Detecting Forgery in Apple Smartphone Voice
Recordings
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Real—time Spoken Word Recognition Processing in Young
Children with Cochlear Implants:

Youngmee Leel, Haena Yoonl, Byung Yoon Choi?
1Depalrtrnent of Communication Disorders, Ewha Womans University, Seoul;
?Department of Otorhinolaryngology-Head and Neck Surgery, Seoul National University

Bundang Hospital, Seoul National University College of Medicine, Seongnam

youngmee@ewha.ac kr, hamm_123@ewhain.net, choiby2010@gmail.com

Background and Objectives: Spoken word recognition is crucial for language processing, as
it links auditory perception to meaning and syntax. Efficient word recognition is essential
for successful language development. This study used eye-tracking technology to
investigate real-time spoken word processing in young children with cochlear implants
(CIs).

Methods: Twelve children with Cls, aged 19 to 45 months, were divided into two groups
based on their language development rate: faster language learners (FLL) and slower
language learners (SLL). The children completed the intermodal preferential-looking task,
and their responses were recorded online.

Results: The FFL group showed significantly less time looking at both the targets and
distractors compared to the SLL group. The SLL group tended to fixate more on the
distractors, while the FLL group focused more on the targets. However, these differences
were not statistically significant. Negative correlations were observed between language
age and overall proportion of looking time to the targets and distractors in children with
Cls.

Conclusion: These findings suggest that slower language learners may have less efficient
spoken word processing. Eye-tracking measurements could serve as a valuable clinical

tool for predicting language skills in children with CIs.
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Real—time Spoken Word Processing in Children with Typical
Hearing

Jiveon Kim, Nakyoung Lee, Youngmee Lee
Dept. of Communication Disorders, Ewha Womans University
jivkim103@ewhain.net, I1na0705@ewhain.net, youngmee@ewha.ac kr

Spoken word recognition refers to the process of listening to spoken words and
understanding their meaning. It requires the conversion of auditory signals into linguistic
forms and the retrieval of phonological information from the lexicon and is an important
predictor of children’s language processing and acquisition (Dollaghan, 1998). This study
aimed to find out the patterns of spoken word recognition process in children using
eye—tracking technology. Twenty children, aged between 2 to 6 years old, were presented
with two pictures (a target and a distractor) on a screen, along with auditory stimuli
containing a target word. The correlations between the collected eye tracking
variables(overall proportion of looking time, fixation counts) in response to spoken words
and the children’s chronological and language age were then analyzed using SPSS 29.0.
The results showed that with increasing chronological age, fixation counts on distractors
significantly decreased. Furthermore, as language age increased, fixation counts on
distractors decreased, while the overall proportion of looking time on targets increased.
According to Baddeley(1986)’s study, children takes less time and energy to process
words they already know compared to uncoded information. This result indicates that the
older the child’s chronological and language age gets, the more words they've already

learned, so they can easily find out targets without looking at distractors multiple times.
References
Dollaghan C. (1998). Spoken word recognition in children with and without specific language

impairment. Applied Psycholinguistics, 19(2), 193-207.
Baddeley, A. (1986). Working memory. Oxford: Oxford University Press.
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Acoustic cue weighting in lexical stress perception of real and
nonce words by Korean learners of English

Eunkyung Sung, Seulgi Oh
Dept. of English, Cyber Hankuk University of Foreign Studies
Dept. of Korean Language and Literature, Hankuk University of Foreign Studies

eks@cufs.ac.kr, jyouab0l@gmail.com

In speech perception, listeners must identify which acoustic cues are relevant and
evaluate the importance of each cue. While listeners rely on various acoustic cues
simultaneously to distinguish sound contrasts, the weighting of these cues varies across
languages (Holt and Lotto 2006, Zhang and Francis 2010, Chrabaszcz 2014). This paper
has two main objectives. First, it examines how listeners’ first language (L1) affects their
use of acoustic cues in perceiving stress. Second, it examines how the use of these cues
differs when listeners encounter English nonce words and real words. We manipulated
three acoustic cues—duration, pitch(f0), and intensity— based on three levels in both
nonce words (.e., /kata/, /kote/) and real words (ie., console, converse, object). A total
of 42 listeners participated in a lexical stress judgment task, consisting of 21 native
Korean speakers learning English and 21 native English speakers. In order to test the
effects of four acoustic cues on the perception of English lexical stress, the participants
completed a forced-choice auditory identification task implemented through the PsychoPy

program.

KAta kaTA OBject obJECT

® ® @ ® ®
@ @ @ @
® @

Figure 1. Screen Layout for the Identification Experiment (L: nonce words, R: real words)

The results revealed a significant difference between the two listener groups in their
processing of nonce words, but not real words. The influence of the three acoustic cues
(duration, 0, and intensity) was more clearly shown in nonce words than in real words.

When examining each group separately, Korean listeners primarily relied on fO and
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lexical stress in both nonce and real words. However, their reliance on intensity was
stronger for nonce words than for real words. In contrast, English listeners used all three
cues when processing nonce words, but relied only on duration and intensity for real
words. Like the Korean listeners, the English participants exhibited a stronger reliance on

duration and intensity when dealing with nonce words compared to real words.

(a) (b) (c)
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Figure 2. Two Listener Groups’ Proportions Trochaic Responses (Responses of 1 or 2) in Nonce Words
as a Function of Duration (a), f0 (b), and Intensity (c) Manipulation

Table 1. The Effects of Listener Group and Acoustic Cues in Nonce words

Variable Estimate Std.Error z value p-value
(Intercept) 5.47020 0.24956 21.920 <.001 ***
Language 0.31088 0.0639%4 4.862 <.001 ***
Duration -0.50705 0.06040 -8.395 <.001 ***
o -0.90041 0.06345 -14.190 <001 ***
Intensity -1.16556 0.06650 -17.528 <001 ***

(a) (b) (c)

0.80
0.70
0.60

0.50 cansth
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Figure 3. Two Listener Groups’ Proportions of Trochaic Responses (Responses of 1 or 2) in Real
Words as a Function of Duration (a), f0 (b), and Intensity (c¢) Manipulation
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Table 2. The Effects of Listener Group and Acoustic Cues in Real Words
Variable Estimate Std.Error z value p-value
(Intercept) 1.35041 0.22461 6.012 <.001 ***
Language 0.06623 0.05984 1.107 0.27
Duration -0.16038 0.06345 -2.527 <05 *
o -0.23309 0.06368 -3.661 <.001 ***
Intensity -0.20880 0.06359 -3.283 <01 **
References
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Prospective English teachers’ cue—weightings
in L2 stop perception

Hyunjung Leel, Eun Jong Kong2
Dept. of English Education, Incheon National University'
School of Liberal Arts and Sciences, Korea Aerospace University2

hjleelZS@inu.ac.krl, ekong@kau.ac.lﬂ”2

Research on individual variability in speech processing has revealed that non-linguistic
factors including cognitive abilities and personality traits systematically influence one’s
linguistic behaviors. In particular, studies on L2 learning have sought to identify how
these individual traits correlate with learners’ ability to process unfamiliar sounds and
whether these factors contribute to more effective language learning. This study
investigates how individual differences manifest in prospective English teachers’ perception
of voiced-voiceless stops, focusing on acoustic cue weighting (VOT, FO0). Specifically, it
examines the relationship between response patterns to perceptual distractors and
personal traits as measured by the Big Five. Twenty—five university students majoring in
English Education participated in the 2AFC perception task, judging English /d/ and /t/
while solving distracting math calculations. In addition, participants also completed an
English proficiency cloze test and the Big Five personality survey. All the experimental
tasks were designed and performed in the online platform. We will present findings on
how individuals adjust VOT and FO in stop identification under cognitive distraction and
discuss how these patterns relate to their personality traits. The results provide insights
into developing a customized L2 teaching model that addresses individual differences in

cognition, personality, and aptitude.
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ol skl tHEF(2,14)=4.770, p =.026). = &3l thdk Bonferroni AFF-HA A3, 2719k 127047Hp
=.046) &3} 71 Folsiith A Aabs <y 2> Ak w8l doloM s AlHel e F anrl
frolshAl dthp =.291). 2T e A" digt Fadrt fofshA @dthp =.145). AT
A= <a93>T <1H4>¢9) 2t
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w8 i
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<o 1> B 5= S9E v <ad 2> st ¢ S el
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g %
: — # i
| THEL 8 TIE? 8 e) TINES % ue) TIEL G5 TINE s TR A
<19 3> sl o] T va <19 4 F H Fd v
4, =9 9 A&

B AT ARl T Fshgeld ol ofviel B Swsh WaGel FolF o]t
Sk it SeolA = Al digh F ades Foekdith 2719 12709 3 60 9k 12703
S Afol7h folgith Wk SolAm Aol U@ F EdE felskgleh 2719 127093 sl
G2} frelsiginh olel@ Avhs obge] el wswA okFel wal Gt Frksn vl
el = At qlvta B 4 Qi
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Vocal Development in Congenitally Deaf Children Receiving
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1 Ae
drote] 27 WA wee wah olojwaw WHT walol o] WS FLF Agolth Wy
A el AgE Soolm wst, W V¥ 84S FEE J1xt A W3
Gfobs B £AZ s Wy o] Add 5 gow, ot Wi o} FHel BRI
dFe WA 5 Ak olF  meH] A, Am(severe) olFe] W ok

O
013 ¢F-9-0] 2 (cochlear implantation)S Wrom x7] HZAo]F=A ¢ FaAido] Zxwrh
Aol AFe-ol 2 S W= Ag, A7 Ao A2 PFAdE o] thggt Ado] JHd
4 w9 W o] sesldth(Dettman & Dowell,2010). Z7] Q39k$-0]4L2 %7] &
5 Ao vt £v 2 77 A7tk BB th(Oller, 1999; Svirsky et
Topg-0]2 Aol 127049 o]skel <frobet 12-3670€Ql Ffrete]
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AT Anz 1209 olsel elFsheolde we gfobmel 12-36719 o4 W
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w ATE L2 o] Eehy] Bkl wEte] HF HFE dSe] Sd 54 B HAE duds
Agter WERY 299 —‘% Aorach o] ZeleaE ST HAE Ho]HE Edlslel
S5 =S AAENSH, O]% 3 o FHeka g Al o] ARE &8 dFYH
=4 Az 534 543 H2E tolHe guEA ARE Al gFdowm, Wt 3l
s FdA7Iaar gy 03?9] T HEE 4% 92E Qude] x3o] L2 HsY|
Brle vx= PGS Ast= AYYL. olE 9] MFCC® GloVe, MFCC® Word2Vec,

wav2vec 2.03} BERT, 183 wav2vec 2.03 GPT-3 dugdS Algste] ookt AdS
]d_q_ _j_EJX] 01—0 o]BﬂrA TZE=

TH35HT. 53], Transformer 7|ike] Hielo] %Mﬁ}% 2

Hlagro 2 S A WA A AbolE mlalste]l ARG A 23, wav2vec 2.0%%
GPT-3 HldS A &do] 7ME w2 o= *é%% w3on, Pearson #AG(PCC)
0.728% 71F38IA5Uth o3k dyb= HAile] "Eid HWo] Absstd wslr] b okel A

= 7]'b"4° 7}X]5’— e AARYY 23 2 AdTe % 9SS ddE welr] 3 e
W3} joint loss functione E=YsFe] o] w3H7]

-%mna oAl Wk A5E BA 5T &t wuRd F3S BEE stu vtk ols
ge Aowe FF O 5 A%d ARYS ATHE AFHY o] Wb Azue A
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Al—based Automatic Detection of Repetitions and
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A7 deAT Tlee VI eR HYE NS, B, dF, 9ie AeH e AEd
7 A WS ALstuAt ok FAoR APl 53], HA e 4, Bl #FLS B Ee
d<est A1ZH4 718 (tension) 2% UERE § gl7lel A dolEwke skl A Esk mketo]
olg 4 UtHGuitar, 2019). webd =] AL AEe feid= 2UE e 24
deolBiE ofyzl Belu s 3 22 257w IS BojFe A4 dAE 233 44
deto] g slth(Altinkaya & Smeulders, 2020). ol¥s Hg 3] 2 AFelAE IS
Aot B HFEA, S E(E4 W, do] Wk, o ukeg 333 ARl did AE A
WAS Jidetaar shlvh EmE Rl A2 A dHolHAE FF old A (Park & Lee,

—
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A

2023)¢t= 2] dAF o)A (Gowel wWHE Ak 20417F Ho A dlolE) e

tlolElAl(5,  LibriStutter)s &8, FHstaza sk A% AW mde

A4 (robustness)ely Autsl 7l E SHAZ]2A}b AT o]E 93] &7 LibriStutter ASR
| =

(18
o
In

WA oA AFEE dwEEHolHE o s SAHOEE MFCCs ©|n#| HolHZ A a3
g 9 A dlolHAS 7:322 FASIGlth HYd daglso® CNN ¢aglEs &85t
S W o] ghE S ks AS RS AT AE AEE AASIY EE 4E)
35S HA 7] 8] Grid Search®?]S #4838} Python KERAS #elB#elE &-83130t}
2 AFE F Hoh AdE AgErt w3 AFAAAE duE s A 71s ik 3 olE
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Ox" o] 9 Alx®lo| A FEF(clipping)e 2139 Zo] AA e X3 uf WS, o=
AHAAANA = H g 5\_%% frdele As Qs ot webA e " FiEs et
ANes ATdsts tEeE(declipping) 8ol HQsith 719 AFTAAEY VIv A FY
dugFoM = FE A7) 2FEHS PN WA o] AREHAL, HE dAFelAe= oY
BkAFS 98k complex ideal ratio mask$®} 7S mlAz 7]Weo] AEE L) FA|wE o] J|HE
HEg3s g 98 AT dFAE Bdo 2 =wolA Ajtele "EEE WHE ol
vt~ 7|HE ZF Wiz 838 BSRNN(Band-Split Recurrent Neural Network) E @S

ZIwke = 3, YA AT Adeol 43 HiFi- GAN(Generatlve Adversarial Networks for
efficient and High Fidelity speech synthesis)S A}g3lo] 2419 E2S A7t A8 A},
AlQkgk WHo] 7] A7) ~HER g4 WA 9 BSRNN =2l 7|9k &g #2)o] vls) P.835
OVRL #<olM o 53 deos Bt

In digital audio systems, clipping occurs when the amplitude of a signal exceeds a
threshold, causing signal distortion that produces unpleasant noise for the listener.
Therefore, a declipping process is required to recover the clipped parts and reconstruct
the signal. Existing deep neural network-based speech enhancement algorithms mainly
enhance the magnitude spectrum, and recent research has developed masking techniques
such as complex ideal ratio masks for phase enhancement. However, this technique is
limited in phase reconstruction for declipping. The declipping method proposed in this
paper is based on a BSRNN (Band-Split Recurrent Neural Network) model that utilizes
these masking techniques for each band and uses HiFi-GAN (Generative Adversarial
Networks for efficient and High Fidelity speech synthesis) with decent phase
reconstruction performance to improve speech quality. Experimental results show that the
proposed method outperforms the conventional magnitude spectrum enhancement method
and BSRNN model-based declipping method in terms of P.835 OVRL score.
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Audio Quality Enhancement of HiFi—GAN Generated Speech
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TTSel AR&E+= HiFi-GANS ¥ ~dEZ 9S8 qlegvtel 98 S ZdsiA|vl, A8 A
TR A 1ZI7F EET AEEE el AT g dn olYd AN FE V)R FIvt
2 T oA DA, ~AEY A4S FI 1xy E4S AT ¢ k. ol sAsH]
213ll, voicing, pitch, correlation map sum= AFE3le] $x8|d Ty dS Agsty 1x3 5
AEE A AFeAE LP B4& B8l HiFi-GANeA AdE 49 #a 255 nxw
78t el FHAIZ 3, oA FAdste] &4 ax9E Sdsiglth olye AAHE A S
d HiFi-GAN &¥Hn o F7]4oja AW 45 7HXA 9. 34 H7kes 2433 Ax=
PESQE AH&3te] Malwlon, I A8 5 49 34 F4do] Fdas I + U

HiFi-GAN used in TTS receives mel-spectrogram as input and outputs a waveform, but
in some voiced sound sections, harmonics are damaged and annoying noise may OcCCUr.
This issue arises when the harmonic structure of certain frames is compromised, as
observed in spectral analysis. To address this, the frames requiring post-processing are
identified using voicing, pitch, and correlation map sum, while the extent of harmonic
enhancement is controlled accordingly. LP (Linear Prediction) analysis is applied to the
HiFi-GAN-generated audio, and the residual signal is passed through a harmonic
enhancement filter, followed by re-synthesis of the audio. This process partially restores
the damaged harmonic structure, resulting in a more periodic and cleaner signal compared
to the original HiFi-GAN output. Audio quality evaluation is conducted using the PESQ as
an objective metric, which shows an improvement in the perceptual quality of the

processed audio.
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