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1. sawtooth pattern 2. magnitude 3. intensity 4. perceived loudness
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1. power spectrum
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1. Fourier analysis 2. flat 3. analysis window
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1. transient
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2. low-pass filter
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1. response function 2. cutoff frequency 3. high-pass filter
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1. band-pass filter 2. skirt
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1. bandwidth
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3. spectrograph 4. Richard Lyons
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1. analog devices 2. digital devices 3. digit 4. compact disc



Golhid 5 K ST wlidlsl < YA

31 ey sl Sl 3 sl s i o 53 55 el 0L 3 atenS bl
S SOl slray IS el ply 358 g0 3 5dmn 7z 30 Bl e (S35 sLielabadl
w3l AT (gl 3y e | 08 il s LSS 4l o Lol
Pl i oY T s (S ST IS Sl iy Il
JA 53 b (RS 5 uls At e Sl e ST S s el (R oS Joiee
3308 a5 das (555 Jims 4 S U
JUezsd @ SPUT o (g1 Jlo

S 4 osle i g0 ST Sl ga0 bidS 4t lizws 4 SIUT Jas
OLas spmen 635 1y Sy Joolgp izl ool 25 has Sy 1 eslizad b slutel |
55y e als p3lie B ol 51 S 53 ¢ mpen A SNl
G13 mt gad Ol )y S35 2 Sals Jool b (IS Cdle S (5 S 051l
palde (s, Seilasl 55,8 e 18 G 5550 VY=Y i 5 aS 54l e edel
Y-Y-Y e 534S 553 o odwl (3w S (Sl bl 51 S a5 als

2 e

&> diges N-Y-Y
3550 b s 4 S IUT Jds (615 god A o 53 65 1 slasS R
SRRV T WS PR JUC S BICHIV APy PRV RCE B N R
M oS o (S S el S e W5 (sl 1 sy g S 0 5 Slado
SLedbl ian 55,5 o LS 53l S Sl (551 245 505 48 ol g
@@y;.spoﬁsd%sJ@)J‘ﬁ)|>|)oiwmw4sd¢
23 e Ao (e ) 3 e SO sl 3 DLVt S ls o g e

ol 5o U (Cad ol bk gl o sl Aol Sl 15 2 L) osls UL 436
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1. aliasing 2. pure sine wave
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1. root mean square (RMS)
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1. click 2. fast Fourier transform (FFT)
3. Cooley et al. 4. time resolution 5. frequency resolution
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1. auto-correlation pitch tracking 2.LPC
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1. zero padding 2. spectral smearing
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1. linear predictive coding 2. pitch period
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1. moving average smoothing 2. jittery
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1. inverse discrete Fourier transform
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analog device
digital device
confusability
interpolation

dissipation

perceptual magnet effect

contrast effect
Ganong effect
McGurk effect
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saturation
mispronunciation
misperception
misheard

end correction
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turbulence

obstacle turbulence
channel turbulence
periodicity
sawtooth pattern
MP3

International Phonetic Association (IPA)

articulator
potential energy
kinetic energy
affricate

phonetic coherence
stricture

acoustic reflection
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steady-state
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imaginary part
aliasing

spectral prominence
online

signal clipping
tongue retroflexion
retroflex

egressive

greatest common denominator
magnitude

gesture

posture

gesturalist
perceived loudness
subjective loudness
relative loudness
loss-less

burstless

bit

anti-resonance
anti-formant
antinode
anti-matter

auditory response
syllable coda

offset
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digital signal processing (DSP)
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basilar membrane

lag

analysis window

waveform window

window

windowing

envelope

dynamic

bandwidth

equivalent rectangular bandwidth
lip protrusion

pre-emphasis

first-difference pre-emphasis
pre-glottalized

pre-nasalized

pre-aspirated

pixel

stimulus continuum
response function
discrimination function
identification function

fast Fourier transform (FFT)
inverse discrete Fourier transform
auditory scene analysis
Fourier analysis

hierarchical cluster analysis
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warped

chain shift

polarity change

vowel shift

cognitive parsing
amplify

spit spike

impulse

inter-speaker variability
perceptual illusion
strident

movement
compensation for coarticulation
turbulent flow

vortice

laminal flow

turbulent airflow

vocal fry

uncoupled

tongue-root advancement
tongue bunching

onset licensing
perceptual licensing
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skirt

rocking motion
harmonic motion

side cavity

sublingual cavity
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cochlea

cochleagram

voice bar

nasalization

passive nasalization
spontaneous nasalization
acoustic amplitude
perceptual amplitude
peak amplitude
peak-to-peak amplitude
overall amplitude
amplitude

duplex perception
speech perception
categorical perception
ingressive

valley

velopharyngeal port

chart recorder

decibel sensation level (dB SL)
decibel sound pressure level (dB SPL)

aspiration
aspirated
pitch-doubling
period

pitch period
diplophonia
intraoral

oral
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digit

duration

compact disc

alveolar ridge

X- ray tracing

sonorant

acoustic medium
rarefaction

linear predictive coding (LPC)
cepstral coding

root mean square (RMS)
palatoglossus

rise time

voice onset time (VOT)
nasal murmur

push chain

formant

formant tracker

static

psycho-acoustics
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particle velocity
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CD

CD-ROM

CD player

sensory input system
peripheral auditory system
simple harmonic system
cycle

continuous signal
discrete signal
sinusoidal

side branch
perceptual similarity
intensity

acoustic intensity
boundary condition
pulmonic

wave shape
configuration
acoustic waveform
line busy

filter slope

high-pass filter
anti-aliasing filter
band-pass filter

zero padding
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open quotient (0q)
timbre

wavelength
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auditory spectrum
power spectrum
spectrograph
tongue retraction
glide

nonlinear
nonsinusoidal
non-sibilant
phase

perceptual distance
ultrasound

resonant frequency

natural resonant frequency

fundamental frequency

cutoff frequency
locus frequency
center frequency
Nyquist frequency
subglottal pressure
compact

data compression
acoustic vowel space
ejective

dorsal ejective
low-pass filter
inverse filtering
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Fourier's theorem
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broad spectral peak
palatogram
palatalization
spectral tilt
quantization

lateral

formant transition
transient

node

upward spread of masking

gestalt

careful speech
jittery

articulatory slop
slip of the ear
natural log
Ruben’s tube
modes of vibration
confusion matrix
dissimilarity matrix
time-varying
periodic
triangulation

nasal tract

oral tract

lateral channel

auto-correlation pitch tracking

landmark

stimulus
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base stimulus

spectral smearing
frequency smearing
gradient

cochlear model
two-tube model
functional model

tube model

modulating

shutting stage

center of gravity

area

resting area

surface area

rectangular

flat

voicing quanta

acoustic impedance
aerodynamic impedance
glottal impedance
acquired categoriality
Bark scale

Mel scale
multidimensional scaling (MDS)
automatic gain control mechanism
McGurking
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wall source

lip source
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obstacle source
equal loudness contour
trajectory

incident wave
reflected wave
standing wave
velocity wave

sine wave

sound wave
longitudinal wave
transverse wave
complex wave
direct wave

alias component
component
damped
micro-pascal (uPa)
noncontinuant
quantal region
unaspirated

lateral approximant
nonword

aperiodic
undamped
heterorganic
nonconsonantal
whisper

click

sampling rate
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signal to noise ratio
pitch-halving
perturbation theory

adaptive dispersion theory

quantal theory

source-filter theory of speech production

breathy
perceptual map
mapping
exponential
amplitude trace
pitch trace
prototype
sampling

regions of stability
tone

Pure tone

tone glide
narrow-band
reject band
Pass-band

pass band
wide-band
pressure fluctuation
phonation type
chirp noise
quantization noise
nomogram

voicing
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creaky voicing
breathy voicing
nasalized vowel
monophthong
non-nasalized vowel
preferred vowel
plain voiced vowel
modal voice

vocalic

amplitude resolution
time resolution
frequency resolution
task

discrimination task
identification task
vocalis

target

Hertz

vowel harmony
acoustic correlate
harmonic

equalizer

data smoothing

moving average smoothing

hamming
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absolute threshold
acoustic amplitude
acoustic correlate
acoustic impedance
acoustic intensity
acoustic medium
acoustic reflection
acoustic vowel space
acoustic waveform
acquired categoriality
adaptive dispersion theory
aerodynamic
aerodynamic impedance
affricate

alias component
aliasing

alveolar ridge
amplify

amplitude

amplitude resolution
amplitude trace

analog device
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analysis window
anti-aliasing filter
anti-formant
anti-matter
antinode
anti-resonance
aperiodic

area

articulator
articulatory slop
aspirated
aspiration
auditory response
auditory scene analysis

auditory spectrum

auto-correlation pitch tracking
automatic gain control mechanism

autoregressive moving average analysis
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backward masking
band-pass filter
bandwidth

Bark scale

base stimulus
basilar membrane
bass

bias

bit

boundary condition
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breathy

breathy voicing
broad spectral peak
burstless

C

careful speech
categorical magnet
categorical perception
CD

CD player
CD-ROM

center frequency
center of gravity
cepstral coding
chain shift

channel turbulence
chart recorder
chirp noise

click

cochlea
cochleagram
cochlear model
cognitive parsing
compact

compact disc

compensation for coarticulation

complex wave
component

compression
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configuration
confusability
confusion matrix
continuous signal
contrast effect
Cooper's rule
creaky

creaky voicing
cross-mode resonance
cue

cutoff frequency
cycle

D

damped

data compression

data smoothing

decibel sensation level (dB SL)
decibel sound pressure level (dB SPL)

diffuse
digit
digital device

digital signal processing (DSP)

diplophonia

direct wave

discrete signal
discrimination function
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dissimilarity matrix

dissipation
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distorted

disturbance

dorsal ejective

duplex perception

duration

dynamic

E

egressive

ejective

end correction

envelope

equal loudness contour
equalizer

equivalent rectangular bandwidth
exponential

F

fast Fourier transform (FFT)
filter slope

first-difference pre-emphasis
flat

formant

formant tracker

formant transition

forward masking

Fourier analysis

Fourier's theorem

frequency masking
frequency resolution

frequency smearing
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functional model
fundamental frequency
G

Ganong effect

gestalt

gesturalist

gesture

glide

glottal impedance
glottalized

gradient

greatest common denominator

H

hamming

harmonic

harmonic motion
Helmholtz resonator
Hertz

heterorganic
hierarchical cluster analysis
high-pass filter
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identification function
identification task
imaginary part
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impulse
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intensity

International Phonetic Association (IPA)
interpolation

inter-speaker variability
intraoral

inverse discrete Fourier transform
inverse filtering

J

jittery

K

kinetic energy

L

lag

laminal flow

landmark

larynx lowering

lateral

lateral approximant

lateral channel

line busy

linear predictive coding (LPC)
lip protrusion

lip source

locus frequency

longitudinal wave

loss-less

lossy

low-pass filter
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magnitude
mapping

masking

McGurk effect
McGurking

Mel scale
micro-pascal (uPa)
misheard
misperception
mispronunciation
modal voice
modes of vibration
modulating
monophthong
movement

moving average smoothing
MP3

multidimensional scaling (MDS)

N

narrow-band

nasal murmur

nasal tract

nasalization

nasalized vowel

natural log

natural resonant frequency
near merger

node

nomogram
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nonconsonantal
noncontinuant
nonlinear
non-nasalized vowel
non-sibilant
nonsinusoidal
nonword

Nyquist frequency
O

obstacle source
obstacle turbulence
offset

online

onset

onset licensing
open quotient (oq)
oral

oral tract
oscilloscope
overall amplitude
P

palatalization
palatoglossus
palatogram
particle velocity
Pass-band

pass band

passive nasalization

peak amplitude
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peak-to-peak amplitude
perceived loudness
perceptual amplitude
perceptual distance
perceptual illusion
perceptual licensing
perceptual magnet effect
perceptual map
perceptual similarity
period

periodic

periodicity

peripheral auditory system
perturbation theory
phase

phonation type
phoneme restoration
phonetic coherence
pitch period

pitch trace
pitch-doubling
pitch-halving

pixel

plain voiced vowel
polarity change

posture

potential energy

power spectrum

pre-aspirated
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pre-emphasis
preferred vowel
pre-glottalized
pre-nasalized
pressure fluctuation
product array
prototype
psychoacoustics
pulmonic

Pure tone

push chain

Q

quantal region
quantal theory
quantization
quantization noise
R

rarefaction
rectangular
reflected wave
regions of stability
reject band
relative loudness
release burst
resonant frequency
resonate

response function
resting area

retroflex
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rise time

rocking motion

root mean square (RMS)
Ruben’s tube

S

sampling

sampling rate
saturation

sawtooth pattern
sensory input system
Shepard's Law
shutting stage

sibilant

side branch

side cavity

signal clipping

signal to noise ratio
silence

simple harmonic system
simultaneous masking
sine wave

sinusoidal

skirt

slip of the ear

sone

sonorant

sound wave

source-filter theory of speech production

spectral prominence
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spectral smearing
spectral tilt
spectrograph
speech perception
speech synthesizer
speed of sound

spit spike
spontaneous nasalization
standing wave
static

steady-state
stimulus

stimulus continuum
stricture

strident

subglottal pressure
subjective loudness
sublingual cavity
surface area
syllable coda
syllable onset

T

target

task

temporal masking
tenseness

timbre

time resolution

time-varying
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tone

tone glide

tongue bunching
tongue retraction
tongue retroflexion
tongue-root advancement
trajectory

transient

transverse wave
triangulation

tube model
turbulence
turbulent airflow
turbulent flow
two-tube model

U

ultrasound
unaspirated
uncoupled
undamped

upward spread of masking
v

valley

velocity

velocity wave
velopharyngeal port
vocal fry

vocalic

vocalis
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voice bar

voice onset time (VOT)
voicing
voicing quanta
vortice

vowel harmony
vowel shift

4

wall source
warped

wave shape
waveform window
wavelength
whisper
wide-band
window
windowing

X

X- ray tracing
V4

zero padding

Sy L
(lss) STy el oo
Sl

Sly sl 0> e
Sl b

Slasly Sinlen
slaSly yuss

Slgd quke

Ty S
Toe S ey
zoedsb

I

Okl

]

)50 2y

X F u.gl.g.b)

SIS yho






sl
YSE YOV 0 Yoy
YAy FYAY (gaidos]

PYF VY DAY (S ) byl

!

< VO syl bl 1

FYY VY QAY oS S il

YAY Y-V Sy gl

e AYE VY XY P e sl
YYA XYY Y

FYY VY il ol

FYY VY oS s ol

IV X VN A S0 (e b el
¥¥a

XYS FYE XYY XYY Y- N0Vl
FYA FFF XYY ST FFA SFY YA

FYT PV FY Y eile sl

FYV XV XEY OV e il

YAY YA FE) YOF XS VS Y-V ool

SV o DA DF DO O BY NF (led 5L
OAF NAY -V 54 SA S5 SO SF
R A AW AT IR SRIRCIZRTFIRLYN
YD YVE FEQ YOF XOF ¥O) NYF
FAY Ve XV YAF YAV VAT YVE
Y- YA

VAV DAY (sl ban lsd il

FY- XV XVS A8 D0 Glsreln el

FIY XY OAF gl Sl

VIO YVF YA AT S s plessl

¥YO XY olein

YIS XV (U iy

YOV YFA ¢ olins] Cons

Y.y
£\YA ;WV 6\‘,; 6\‘,& é;Yl 6*& £\CA 6; q_;Ju..lJ
YAA cY\F’ cY'V c\‘\v Al ‘ I
AFE AFe AFA ATS ATY AF- AT e

FYV YD FYY S 540 Y5 YD

YYA XY 5 Ve D g L]
Yo XA FOA N o inl]
PYF VY oyl ploras]

A oS (ools]

<

Yys



Golhid 5 S ST wlialsl < VFY

c
TYY ¥V0 SAY (cdgind ol
VY MV gl ol

YA IV MY StwsST Sascds
YYY V0 s‘;)b )‘?

;\‘W 6\&? 6\&' f'V é;; 6*& £\CA £\CYI £l_a..§l>
YQ\C 6YAY’ £YV\ 6‘,;& £Y’Yl £Y’Y 6\&A

c

YYV V0« 5bjyj byis

FYV XVE O AVE s el

YOA VY AFD AFY Y e 315 gl
¥YY s

(d
¥F S Sl s
\\CY s\\c‘ sL.»9>

2

FVEAYY AYY QY A YA YA s
YYY JFYY

YYF YVF als oy als Aol

TYL XV DAY A5 dd by Syo

SOA ATY AYD O Y A V- S S
YYY V5 o8 OAY AAY NA-

TYY ¥V SAY V05 (sldlgie Syo

AFD AYA AYY oA A5 QY YR (g o
Ye¥ VYV

YA+ VR FVA YVE SVD FVF il
YA YAV FAS YAD YAY FAY YAN
FYS XY PV JAF YAy

¥YE FAY YVS VE VY DA w05

FY- YN0 XYFE AA- AA LK) XD (b

YV VY o S8l

YYA XY Sl

VED AYE FY Y 0 heS B3

VIS YWY XV s

FYR XV zgn S 6oty

FYQ XV (638 ey

¥ VE OFF Y YRl sl

YYD YR NV g i

VY FAE FIY XYY DAY KO N i

YAY

)

Y Y olelils &b

FYLXVA SV VY FVY Y oo b
YAD FAY YA

YL XNV o SBI8) ayy08 & pus o

VYA FVE OFe Ve D o] &35

XNV AYY YD AYF QY & w48 4y o0
Ya

PYe XNV ol pealidas (gladgs oo

NVF o dS o9 Syt (Sl Julow
YYS XVF

XVF YPA XOY A ) 00 OF BY (o515
YV

YR XN YA (gl pis



YEY & el

S5 S DA DD OF OY FF N5 S
FYA XA YFD Y )

YYA XA gy JUins

VA & Sl JUSw

YYA XA S JUps

YAF YVA (i

‘):’

YYFY SV - 6L55).) LADL.M:
YY& MR AYY AYE YO ;.))L.w
YA A Blo i

o°

VoY o

FYe A DA ISV il

¥YE A ol o

P NN Y S el il

D Y FY XY D S oS Lo
YOF YO+ FYE XYY VAN Y
YSV

YYE VA Sl Lol

FYA VA ONVF () liS i

o®
WE WY N o]l eulps

b

VE S SA zge Jobo

Yl’a £YAA 6YAY’
VoA OFe YA StwgST il

FOY YOF YO+ FFA FFA YV HAY swn.)
YY&5 ¥V N5F

J

PYS WO o,

YO MY N SewogST bl

FYO KAV 0 &Y F) FY N e,

YEO XEF XOF NFY VY (odlanil i,
YYE W (oulpll) Slye nSile A,

j

YYE XNV YE YEF VOA (il ol

YA XY ¥R Slgs) Sl ST b

IV YAY YA+ VA SVY ooy i Lojoj
YTy

o

YAV YA« ogis bjle

YOF XOF FIV Y- ANVF VF SA il
YAY YAL FAA YA YVA VY YVY
FYA Y. Y

Y VF VY SA SV S) S g sy
FEV XAV YY) ¥

OAF DAY AR A (e xlaie e
YIS Y-

X0 VFF AFD AFF AYA ATV YD e
¥Y5 XY

OPY VY OVY & (Do (o pims
FYY XA OB NF-

YYS XA DA ool Sinlan i



Golhid 5 S ST lislyl < VFF

AA s )l) obos BlLsS iy o IS
YIYI\ ;Y'\V 6\’V

Y‘YY‘ ‘Y‘Y' ‘d)l‘»wf
YA ¥V AAY (o8

S

FYe N AAD DAY OBV 55 (Sgls
FYA XY+ OA- AT AL F) XD Y IS
FeA FAY A FAY YOV (glojls (sl )35
V¥ YoV VF o o8

FEY Y. YVE VE VY DA S5 oS

VD AYS AYY le sS

J

WE OFF AFY LY Y

YYS XY 055 (S cla b
YeA AYA pobian

VoA XY guid

'D

YA XY+ OAE AVA plogl oy ilo

YO Y il

YAY YR 4 VLYl

M Jioms 4 ST Jse

TV ((Slanoddgs 9y 4 (gor90) dwloro
AN

JAY TR JVE ST XD- Y-F s o
YeA XAy ya.

PRV XYY OV i gomo

FYY YA SYE ¥ XY A gl g e
YYA

y-¥ ‘u}w.s.ko

AFA AEY AF YA N gl s G
AAZNARRA AR AT

FEV VY AFY AW OV SF oyud b
TYE QY

PYY XYY Kb

AFY AV MWV AIV A S e sl b
FYY VY FYA N2 A AFA AFY
YA YAD FA- FVQ FYA

b

FENAY YA Y S FY XY Y FF L
¥ A yve

TYE MV OAY Sy Aol

YAY YAY SYD VY 3VF AAR ol

Y EV DV DA BF DY (Sl 5l il S8
A NFD NYF VY VY SASY Fo SY
FYY SV FAZ FYY TV A/A HAY

TV FVANES l ls,8

YFO AF AV ATY VY (o)l Luils 8

TYY A WA (Gl uslS)8

YOV (o> slga sV Hlid

YYY M cgloyouis p 5 Lid

SN XY IFY IV NN Y ¥ od)id
yYY

FYO VA VAN X0 & (slaSly (slas

YAY YVO dygouzod

FYY VR VY SV esSan yilid

S

WY AFY AW Gals
Y&y cd\o)'L» ‘_',5315



YFO ¢ als

YYD XYY VY Y e S gl L
FYS VY Y e Sl anie &l
FYF IYY YAL AVA O S Al

FYS FYY YV X0 OV (gl pdiges

YYD XYY XA lul s

YeA VO sloyd >l

YYD XY 0 KA (g g

VoD XA XA IS s

TV AY F) XD XY T b dog

WY AL A AY A il oS dbgs

XPY XNE LYY XY 08 DAY ol Se oo
FEY XYY YFY Y

)

DY B+ ¥ Y FF XD FF Y D Sy
YEY FFD N0 VY AY ) VE DY
FYY XYY FIV Y XLV XY YEA
YA FYY FVA YV XYE

FYA FYE VFA O\ ¥ sl Sl

FYY FYE XY YFA YFO oole ST

FYV XYF O o i Sy

FYY IYE ) ond pepis ST

VWA oSy 85y

-]

A A A R R A A AR c)l_w.o.h
Yl‘ﬂ' cYY\G ch'V cY\GF’ cY\' ‘Y~°\ c\\a

FOF YOY YO+ FFA FFF i), § 4 o
Yor

FoV FIWY VA XV Y8 Sl

PYO XYY« Seolisng ] conglio

Y XYY (oSl cuglio

YV AFD NFF AFY AYY (S el s
TYS XY

PYY XYY AVA gamdin ()58 wlis

AFD AYA Yo YA ¢ luod gty o
Y4 Yy

SV EF SY SV SV b DA odlinl zo—s
PYV XYY Fe e AR N VY SA

S DV DA DY DO OF DY ( —wgiw zgo
A¥D AYE AIF AY AY V) ST SN
PYS XYY S YPA NPV

Y Y0 il gl zg0

B KV XY (S yo gl zge

Yo YA YVe YEUNEA dpo ol yo

o

TYY XYY gl

FYY SVY (slgseanls

Y dglzs

TYE XYY by dy UK G

Vo) oy e

Fo¥ FeY &) AR NAY & (W] & s
PYF XYY VY NS

YV XYY (e S5, &y i



ACOUSTIC and AUDITORY

PHONETICS

KEITH JOHNSON

Translated by

ZAHRA MAHMOODZADEH
Iranian Research Institute for Information Science and Technology (IRANDOC)

and

RAHIMEH ROOHPARVAR
Shahid Bahonar University of Kerman

@

Iranian Research Institute for

Information Science and Technology
(IRANDOC)

Chapar
Publication



o5 T iitsT | @

Sl 9

Lyl i

03l jagocma | hj 43 tnn 7
AR ey 3

AVA-AFE-YENI-AT-1 KL

Wz

ISEN: 978-964-T519-03-9

[cna-par

ACOUSTIC and AUDITORY

PHONETICS

KEITH JOHNSON

Translated by
ZAHRA MAHMOODZADEH
and
RAHIME ROUHPARVAR

T

% %44 iy i g T T L 1 S





