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OwVNTIKN 000¢ KAL PWVNTIKO
cuoTnua

AvTtnyeia

Mapaywyog

Evepyomontng



1°6 oTAOUOG: TTVEVLOVEC-
avaryvon
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Trachea

EVEPYOTTONTNG = KATWTEPO .zez
QLVATIVEVCTIKO CUOTNUA 4

Left main
stem
bronchus

bronchi

Bronchioles

Leftlobes

Mapoyr o€uydvou 6Toug
LoToUC

Amtoudkpuvon dtogeldlov Tou
avBpaka amd ta KuTTOpPa

air moves in and
out of alveolus

blcod low in carbon dioxide,
high in oxygen

alveolus wall
capillary wall

blood low in oxygen,
high in carbon dioxide % B\

i [ ] [
from biood to be exhaled | ‘ HiE r‘, oxygen diffuses into blood

oxygen is transported arcund body
by red blood cells

gases dissolve in
moist mucus lining
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OuoloAoyla avamvong

Air enters Air exits

Sternomastoids

Thoracic
(chest) cavity
returns to normal

Increase in

Muscles of | |
Respiration i

Scalenes

Left
lung

External
intercostal

Internal
intercostal

muscles muscles
Inspiratory Diaphragm
Intercostals Diaphragm (moves up)

Expiratory
Intercostals

(moves down)

Expiratory

Intercostals Pelvic bone

During inhalation the During exhalation
H diaphragm presses the the diaphragm rises
Diaphragm abdominal organs and recoils to the
downward and forward. resting position. Air
The intercostal muscles is passively exhaled.

expand the pleural space.

These activities create a
vacuum in the chest cavity.




Sternomastoids
Scalenes

Muscles of
Respiration

‘Hpeun avamvon: Huikr cuomacon LOvo 6Tny

Inspiratory ELOTIVOI] KOL EKTTVOY] TTALONTLKN

Intercostals Expiratory

EveEPYNTIKN EKTTVON: N CUCTIOLON TWYV KOLWALOLK W)V
Intercostals pYN n n-n n

HLWV (E0W-€€w TTAAYLOG KAl EYKAPOLOG
KOWALAKOG)

Expiratory
Intercostals

*av&dvel TNV evOOKOLALOKH Tt(eon

Diaphragm *KATOOTIOUY TIG KATWTEPES TTAEVPEC YLA TNV

oLUTTTUEN TOV BWPAKA TWY TTVELIOVWY KaAL TNV
dvodo tov dlagpdyuatog

© Mkpdtepn cupueToxr] Tov 0pBoL KOLALAKOU
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Mapaywyog = Adpuyyag

2KEAETOZ
o Xévdpot Epiglotts s
i i Hyoid bone
O YUEVEG KOL CLUVOETHLOL

Thyrohyoid

Transverse
membrane

arytenoid
muscle

o AuTOXBOoVvEQ Kal
eTEPOXOOVEG LUEC

Thyroid cartilage

| .
Arytenoid cartilage\

\ ) \ Oblique
Cricothyroid Iigament\f." -

arytenoid

muscle

Cricoid cartilage Vocal

ligament  ricsarytencid

muscles

Side View

Back-Side View




ETepOxOoveg LOEC TOV Adpuyya

Digastric muscle (anterior belly)
Masseter muscle [ uscle » y

Myiohyoid muscle
Parotid gland

Submandibular gland
Platysma muscle Fibrous loop lor
cut away) intermediate
digastric tendon
Mastold process Stylohyoid muscle
Digastric muscle
Hyoid bone (posterior belly)

Carotid sheath

External carotid artery

- g Internal jugular vein
Fascia of infrahyoid i :
muscles and cut edge

Thyrohyoid muscle

Omohyoid muscle
(supenor belly)

Thyroid cantilage

Sternohyoid muscle
Superficial (investing)
cervical fascia and cut edge Stermothyroid muscle

Cncoid

Scalene muscles
cartilage

Trapezius muscle

Deltoid muscle

Clavicle

Omohyoid musche
tinferior belly

Visceral (pretracheal) fascia Pectoralis major muscle
over thyroid gland and trachea
Clavicular head ) Stemodleidomastond

Suprasternal space (of Burns) Sternal head \ muscle

Manubrium of sternum Jugular notch




EtepOxOoveg LUEG TOU Adpuyya

Paratd gland {cutl Masseter musche

Submanchtndar ghand

Infrahyoid and Suprahyoid Muscles and their Action Fiyombosaus musche
Schema Mylohyoid awselo

Ramus of mandible

Mastond process

b Styboudd process

Stybobnyoid muscle

Digasteic onmusdle
ipostenon bely)

Middie phanngeal

Styloid process

Mastoid process

COMSIKI0E Muysche

Loegus capitis musche

yoid muscle

Spvenus < apitis irmisthe

Mylohyoid muscle
Sternodeidomastond musche

Digastric muscle (posterior belly) Hyokl bone

Levator scapudae muscle Thyrobwokd mascle

Pastenor
Oenotryaid musle
Digastric muscle Scalere muscies M‘k”"' (supreciorn belly)
(anterior belly) Anlerior
Thyrohyoid muscle .
Ssemuotyond musche

Beachial plexus

Infenor pharyngeal

Geniohyoid muscle
consiicton muscle

Oblique line of thyroid cartilage Trapezius musche

ALTOmMBOr Sterrothyroad

Sternohyoid muscle
maasche

Omohyoid muscle/

(superior belly)

-8 Scapula
Sternothyroid : B\ A —

muscle

Sternum ‘@

Deltoxd muscie
Omohyoid muscle (inferior belly)

Usmohyoud mscle tnfenor belly) Mansbeiam of Seraim

Claviche

Sternal head

Chavicularh } Stemocieidomastond musdle

Suprasternal space (of Burns) Pectocals major muscie

Manubrium of sternum
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Action of cricothyroid muscles
Lengthening (tension) of vocal tolds

AuTOXOO0VEC
LUEG TOV
Adpuyya

Action of posterior cricoarytenoid muscles Action of lateral cricoarytenoid muscles
Abduction of vocal tolds Adduction of vocal folds

Action of transverse aryftenoid muscle Action of vocalis and thyroarytenoid muscles

Adduction ol vocal tolds Shortening (relaxation) ol vocal rolds




[Mapaywyog = Adpuyyag

OQONHTIKEZ XOPAEX

AovoUpevo Tuiua

Vool cond
7/



Anterior
Thyroid cartilage

Cricoid cartilage
Vocal ligaments
of true vocal cords

“Glottis™
(includes the space)

Arytenoid cartilage

~— "’
irce

..

Vocal fold
(true vocal cord)

Glottis

Inner lining of trachea
Cuneiform cartilage

Corniculate cartilage

(a) Vocal folds in closed position; closed glottis (b) Vocal folds in open position; open glottis




ATtO TNV EKTTVOY) GTOV NXO

Mpwtoyevng nxos (Aapuyyac)

Closingphase Opening phase

Flow

PR
Closed phase

Epigiottis '« &

(open) - Supraglottis

(closing) Glottis
Vocal cords - Infraglottis
(open)




BAgvVOYOVIKO KLU

| 1 .- : KUkAog qpwvntikig 86vnong
(glottal cycle)

. *

*dvOpEeC 110 KUKAOL/sec
*YUVa(KeC 200 KUKAOL/sec

T

*Fo

- \ - 1 i 3 >
5 ‘} --: s F
3 : ] Y
| Lx 180Deg 245 0Hz 57.1dB | Lx225Deg 250 6Hz 57 9dB | Lx 270Deg 247 2Hz 59 0dB | Lx315Deg 253 4Hz 58.0dB

H ema@r] Le To pevpa agpa Katd TNy eKTtVor] TTPOKAAE( [ta SLadoXIKN amaywyr] KAl TTposaywyr] Tou EAEVOEpoL
XEAOULC TWVY PWYNTIKWY X0pdWYV, aTtd KATW TtPog Ta Ttavw (eumpdg Kat tiow) Ttov emavaiapBdvetal o€
KUKAoug/devtepdAemTo.



OL PWVNTIKEG XOPDEG
| SGE’@SAXA :SOEOusvo Tuiua
1.EmiOnAio

05 , Cowvar:
(opoPAevwdeg EAQOTIKN Stratified squaMoUs
KdAvpua —  eumtl(eotn apithelium

2. EmutoAnig otpwpa SLP

¢ lamina propria £ -
ENAIAMEZO STPOMA : @WVNTIKOG 0OVEETHOC Ll"'_'-*__ -__?:' ,.rr Transktion Layer:
, , _ l,.‘“*’ / .ul"' Viocal ligament, ILP
3. Meoalo otpwua \ { Vacal igament, DLP
tn¢ lamina propria >_omoppc’xpncnr] duvduewy
4. Ev Tw BdBel otpwua TPPNAC
¢ lamina propria _

Body:
Thyroarytenoid muscla

ZOMA : p0OuLon pddog Kat tdong
OwVYNTIKAOG UG

Hirano: cover-body theory



[Tapaywyr NXov oTo €TTedO TNG
YAwTtTidag

AEPOAYNAMIKH MYOEAAXTIKH

AAAnAemt(dpacon e TNV por TOL agpa Evdoyevnc pdla-tdon-eAactikdtnTa-

YAWTTIOWKNA 6tapopcpwcm
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AOVNGN PWVNTIKWY XOPdWV




[Tapaywyr NXov oTo €TitedO TNG
YAWTTLIOOG

AEPOAYNAMIKH MYOEAAZTIKH

YrtoyAwTtTtidkA mtieon (eAdxioTo opLo
Tieong @wvnong): 3-6 cmH20

Mpoocaywywkn O€on yla €vapén
@wvnong (14% Tov GLVOAIKOL
gVPOUG aTTaAywyng)

AvTioTOooNn @WVNTIKWY XOPdWV
(uada-taon-6uvauelg adpaveilag)




PUOuion tng Fo (BeueAtdrdng
ouYvVOTNnTa)

OAVTIANTTIKA TOo pitch = puBudg emavainydng tov YAWTTIOKOU KUKAOU

oMe LETABOAA TWVY UNXAVIKWY WOLOTATWY TWY QPWVNTIKWY XopdwVv
> MeTaPoAn tng mtleong Tov aépa

oApdon tou KO
o MeyaAvTepn emIPAVELA ETTOPIG LE PEVLA OLEPA — TTLO YPTYOPN ATtay WY
ddvnong

o ALATAON YWY TOV PWVNTIKOV CUVOETUOV-YPNYOoPATEPN ETTAVAPOPA

oZuvEpyeta touv OA (avgnon akauiag)

o AUEnon tng voyAwTtidikng mieong (Tietze, av&non andotaong eAeVOepov xeldovug amd tn peon ypauur) 1
4-5 Hz [1cmH20



PuBuion tng evtaong (akovotoTnTA)

oAVENnoN tou LeyeBoLC (TTAATOG) TOU NYXNTIKOU KUUATOG: EVTOVOTEPO PWVNTIKO oria

Amplitude I

0AUVENON TNG VTTOYAWTTIOKNAG TTiEONG: LEYAAUTEPN EvTaAoN X0V T 7

oAVENoN KAELOTAG PAoNG TOL KUKAOL dAvNnoNg Quieter Louder

Freguency
—

] S /\
Lower Pitch | Higher Pitch
oZuvduaoudg pe avgnuévn avtiotaon (Plopnxavikeg LBLOTNTES TwVv @¥) (Modal register)

R=P/flow

oEEaptdtal meploodtepo amd TNV por] tov agpa (Falsetto register)
o To eVpog evtdoewy elval peyaAvtepo oto modal register (40-50dB) evw 15-20 oo falsetto



* DApuYYaG
* Ytepwa

* >TOUOATLIKN KOLAOTNTA
* TAwooa
* XelAn

L. 7 . * PIVIKEC KOLAOTNTEG
06 : AVTnyEL
3 O"EO.G[JOC nxetd Kdtw yvabog



Avtnyxela

vV Alaudp@waon — EUTTAOVTIOUSG — evioyuon rjxou
vV HYOxpwua (YOpaKTNELOTIKA TNS QPWVAC OTtw auTr] yiveETal avTiAnmTh)

v ApBpwon Adyou

v MéyeBog — oxrjua —tolywua - UKog @wvnTikri¢ 0800: dUVAULKEC LETABOAEC



Oewpla TTNyNG-@IATpov

olnyn = dovouueveg @wvnTikeG Xopdeg (closed end)

o®ATpo = pwvnTIKr 000¢ avdAoya e TO OXALA/UNKOG EVIOXVOVTAL KATTOLEG GUXVOTNTEC VW AAAEC
LLELWVOVTAL

0Ol EVIGYXVUEVEC CUXVOTNTEG LETa aTa avTnXEia (Ttou avtnyouv pe peyaduvtepn évracn/cuvtovi{ovral) =
formants




Source-filter theory

Intensity (dE)

Intensity (dE)

=0

40

204

204

T+

=04

40

S0

204

10

FE = 100 Hz

o E0on Z00n

FH = 200 Hz

Togg Z00n 000

SOURCE SPECTEUM

To00 Zngn 000

o Tong 2000 00

Frequency {Hz)
FILTERE FUNCTION

0 1000 Z00n 000

0

OUTPUT ENERGY
SPECTRUM

1000 Z00n 000

FpA@nua @AcHaTtog VOGS YAWTTIOWKOU OrjHatog Le BepeAtwdn ovxvotnta (FO) oTa 100 Kat 200 Hz
KOLL TO OVOLULEVOULEVO YPAPN LA QAT HUATOC, WG ATTOTEAECUA PATPAPIOUATOG LG UTTEPYAWTTIOKNG
080V, He urkog tep(mou 17 K., Kat formants ota 500, 1500 Kat 2500 Hz




Xapaktnplotika formants wvnTikng
000U

oMetafoAr cuxvotrtwy formants

Oral Vocal Tract

OZXNHO
oKwroelg K. yvabou (dvotypa evioxvet tnv F1)

ofAwooa: TPOKAAE( «cUGTTACT» GE OTLOLOOY|TTOTE
onuelo tng utePYAWTTIOWKIG 080V (LTTEPWA-
vTtodpuyyag) F2

oXelAn: petafoAn avoiypatog

W | oMAdyla Towwuata @apuyya
oMeTafoAr voug Touv Adpuyya (LeTaBoAr} LiKoug)

Laryngeal Vocal Tract



4000

2000

2000

1000

Hz

oWe can see them as the peaks in a spectrum.

4000

oAt any one point in time (as with spectra)

o ]ﬂl.!llif l there may be any number of formants, but for

oo il speech the most informative are the first

1000 L b | three, appropriately referred to as F1, F2, and
- bl

[u]




4000

2000

2000

1000

Hz

oWith vowels, the frequencies of the formants
determine which vowel you hear

4000

) oThey are responsible for the differences in
2000 > .'MIM!!IEH'_!M_'lf'_i'!'::?m . . . -
| quality among different periodic sounds.
1000 | _,Wﬁﬁl_h_ |
) L -
[u]




oThe first formant (F1) in vowels is inversely related to vowel height: The higher the vowel, the
lower the first formant (and vice versa).

o0

aTaTH]

1000

Hz

4000

00

2000

1000

Hz

EBEE [,__________/’—_—_____\s
Red = high vowels, low F1 Blue = mid/low vowels, higher F1 ((\j/




oThe second formant (F2) in vowels is somewhat related to degree of backness: The more
front the vowel, the higher the second formant (but affected by lip-rounding).

dracai

(!l [
2000

1 L
L il 0,
TLARLLT L L

206

jjululu]

Hz

A

Elelelx]

20000

1000

. & =
Green = front vowels, higher F2  Purple = back vowels, lower F2 G 1




oThe distance between F1 and F2 is a better predictor of degree of backness in vowels.

oThe closer F1and F2 are to each other, the more back a vowel is.

el T

S0

2o |

1000

Hz L

b

T

2000

100

Hz

= front vowels, Orange = back vowels,

I further apart F1-F2 closer F1-F2 _



F3: related to the position of the tongue tip or the size of the cavity between the tongue and
the low scissors teeth when contracted

F4-5: related to the length of the vocal tract (position of the lower part of the larynx)




Vocal tract special
configurations..

Sung /i/ LMM

Nair, Angelika, Garyth Nair, and Gernot Reishofer. "The Low Mandible Maneuver and Its Resonential
Implications for Elite Singers." Journal of Voice 30.1 (2016): 128-e13.



H uaABaxkn vrtepwa

ethmoid bone
sphenoid sinus

Nasal cavity

frontal sinus

- 7 conchae

nasal
vestibule

anterior
nasal
spine




Isolation of nasal cavity

Isolation of buccal cavity




AlaOpPEC LE TNV NAKIA-UAO

40% vnAdtepeg ocuxvotnteg ota formants petagy madlbv
Ko eVNAIKwY avdpwv
15% VPNASTEPEG OE YUVAIKEG

Laryngeal development

< Male

) Growth of Male Larynx Growth of Ma'e Larynx
| 7‘- \‘ ..: 1 g = ;C? ' " e b
2 f,\ /.2 . ‘r"j %

A \ \ \[; N ; § Prepubertal Postpubenal

A S G

A % B o o 5
« A 2 X Female
S —F——==p "

5 Growth of Female Larynx Growth of Female Larynx
Prepubertal

Tongue

Dorsum
Tongue H

Blade

Velum

Glottis

Pharynx

Ages2-10 yrs

Ages 10-14 yrs

Ages 14-25 yrs




Zwuatkn avatpo@oddtnon

l’ AKOUVOTIKA avatpowoddtnon

%)\\

MEeTaOpPAd TWY TTANPOWOPLWY ATIO TO KEVTPO Kal artd Tnv
TLEPLPEPELA
Entidpaon oppovwy 1
Mvevpovag “evepyomointrig”’
‘OyKol, TILETELG, ETAPKI por] agpa
I 4 ‘ r
Napuyyag “mapaywyog’’
'Hxog amté: dévnon (Blo-unxavikd cuoTATIKO) Kal KUULATIOUO TOU

B)\evvoyizou
Vocal tract “avtnysia” e .
7 Vé V4 & A ) ‘»\ | Epiglottis
Aapbp@won fixov-nxoxpwHaTog T -
ZTrpLEn B L ﬁ\\
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