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AmayopeieTon 1) avirypapr], anolfkenan ko Swevopn) g mapodons epyacieg, &£ olokkipou 0
TUAUUTOS GUTHS, Vi epmopikd okomd.  Emtpémeto n avatinomon, arodikenon ko Savopn yu
OKOTO pn) KEpOOOKOTIKG, EKTUIBEUTIKNG 1] 8pEVVNTIKNG @iong, viad Ty apobmdbecn v avapépetat
1 ) Ipodhenons Ko va duatnpeitin to mapoy wipvopa. Epothpate mow apopoiy ) gpion g
EPYOGINS 110 KEPHOCKOMIKD GKOTO TPETEL vir aneubivovTon Ipog Tov cuyypape.

O amowalg Kol 10 GUUTEPAGHATE TOU TEPEYOVTIOL OF (UTO TO SYYPOPO EKPPALOUY TOV GuYypapEn
ko dev mpénel va epunvenbel om ovnimpocsometowy Tig enionues Béoeig Touv Ebvikoh Metoofuon
[okvteyveion,



Iepiinyn

H povowm eivor évog omd toug mo SledEd0UEVOVG TPOTOVG EMIKOVMVIOG GLVAIGHNIOTOS GTOV
GUYYPOVO TOATIGHO. ATO TIC SLOPNLUGELS KOL TOV KIVILATOYPAPO UEXPL TIG KMVIKEC EQOPUOYES TNG
LOVGIKNG 10TPIKNG, 1 ERPabuvorn 610 g ennpedlel 0 YOG Ta ovOpOTIVO cLUVOICON AT LITopEl Vo
avoi&el véoug opifovteg ot ouvBeon aALG Kat T ¥pron Tov NYoL Kot TS Lovotkns. Evd 1 povoikn
axodnuaixn Oempio £xel LOVTEAOTOIOEL UE SIAPOPOVE TPOTOVG TIC CLUVOICONUATIKES OTOKPICELS e
Baon to pvlud, v opuovia, TG VOTEG, 0EV UTOPEL VO TEPLYPAYEL IKAVOTOUTIKA Tr GLGYETION
oLVOICONUATOG Kol NYOYPOUATOS. To NYOYPOUE ATOTEAEL TNV XOPAKTNPIOTIKY EKEIVN YpoLd pe Paon
v omoia o avBpmmvo avti pmopel va Eeympioet Eva Lovctkd 6pyavo amd £va GAAO.

Y10 Thoiole TG TaPoVoag EPYUCING, EPEVVATAL | GVGYETION TOV GLVALGHNUATOC TNG YAPAG KO TNG
AOTNG e TIG KUUOTOROPQES TTOV XPNOIUOTOLEL £va avaAoyikd synthesizer mpokelpévov vo cuvBéoet
nyoyxpdpoto. To epatnuo eivoar av pmopel vo yoptoypapndel cuykekpluévn GuvoleONUOTIK
omdkplon €vOG aKpoatn He PACT TOLG TOTOVE TOV KLUATOUOPE®OV Tov cuvBéTovy tov iyxo. Ot
TOAUOL TOV OMOTEAOVV £€va, TETOL0 MYOXP®UO UTOPohV va gival O MTOVIKOS, O TPLYy®VIKOS, O
TETPOYOVIKOS KOl O TPLOVOTOS. LTdY0G £ival VoL UTOPEGEL O UNYOVIKOS X0V 1 O LOVGIKOG VO, Umopel
va Yvopilel oG KOUATOUOPPES VA YPNCULOTOIGEL OVAAOYQ LE TO TL GUVOLGHNUOTIKO OTOTEAEGUA.
EMOUDKEL € OTMOLONTOTE EPapuoyn amartel sound design, 1| cuvBeon LOVOIKNC.

Yotepa and ovackomnon g oxetikng Piproypapiog n omoio NTav laitepa TEPIOPIGUEVT] GTO
Ot Tov NMAEKTPOVIKOD NYOYPMOUATOC, onpiovpynonke pe ) yprion tov Ableton Live 10 kot Tov
Audacity éva epotnpatordylo pe Paon to dVadKO SOKPITO YUYOUKOLOTIKO HOVIEAD UE TIG
dwotdoelg “XoapoOuevos” kot “OAupévoc” 1o omoio emAéyOnke pe otdyo va elval gUKOAN
Katavonto omd tov akpooth. To epatuaToloyo Ttepieiye OAeG TIC SuvaTéG CLYKPITELG HETAED O MV
TOV OLUVOTOV NYOYPOUATOV TOV UTOPEl Vo KOTOOoKEVAceEL évo synthesizer pe 600 TOAOVIOTECS,
oLVOLALOVTOG TIC KUUOTOUOPPES IOV ovapEpOnKay Tapardve. e Kabe epdtnomn, mailovray e Ta
Vo NyoxpdLaTe VIO cvykplon dvo peiloveg 1| Vo ehdocoveg GLYYOPSIES, Ol OTTOiEG COUP®VA LE
™V Hovctkn Oempio eysipovv yopd kot OAlyn avtictoyya. O aKpPOOTNG EMPETE GTN GUVEYELL VO
emAEEEL TTOd oLYYopdic TOL AKOVYOTAV TEPIGGOTEPO YAPOVUEVT] GTNV TEPIMTMOOT TOL giyape 0VO
ueifoveg ovyyopdiec 1 mepioocdTEPO OAUUEV otV TEPimTOON 7oV glyape OVO €AMAGGOVEC
ovyyopdiec. Ilpoéxkvyav 21 cvykpioelg ko 42 gpotioelg. Ot amavtioelg Tov 15 peddv tov
detypotoc d€yOnkav otatiotikn enesepyacia pe tn ypnon tov Point Biserial pétpov cvoyétions. Ta
amoteléopata £0e1EaV OVIMG GTUTIOTIKY GLOYETION UETOED TV O10GTAGEMY TOV YOYOUKOVGTIKOD
LOVTEAOL KOl TO®V KUUOTOUOPO®V.. XVYKEKPLUEVO, O TMUITOVIKOG KOl O TPLYOVIKOG TAAUOS
CLOYETIOTNKAY OO TO OElYHO WE TOV YOPOUKTNPIOUO “OAUUEVOS” EVD O TETPAYOVIKOS KOl O
TPOVOTOG TOALOG HE Tov yopaktnpiopd “Xapovpevos”. Ilepottépm épevveg move oto Oépa
UTopovV VO, EMEKTEIVOLY TN UEAET KOl GE TOALOLAGTOTO YUYOOKOVGTIKG LOVTEAD UE TO EKTEVN
derypatoAnyic, dote va yevikevbel | cuoyétion mov delynke ota whaicia g mapovoas epyaciog.

AgEeag Khedna:

Hyoyxpopo, ZvvasOnpotikny Amdkpiomn, Avaroywr XovBeon Hyov, Puoyoaxovotikn, Awaxkpito
Yuyoakovotikd Movtélho, Avadikd Puyoakovotikdé Movtého, XvvBectulep, Movoikobepaneia,
Movoum latpuk.



Abstract

In our modern culture, music is one of the most widespread ways of communicating feelings. From
advertising and cinema to the clinical applications of music medicine, capitalizing on understanding
how sound affects human emotions can broaden our horizons on composing and using music and
sound. While music theory has described in various ways the emotional response of a listener in
terms of rhythm, harmony and notes, it cannot describe in a satisfying way the correlation between
emotion and timbre, the latter being the feature of every musical sound through which the human ear
can tell one instrument from another.

This paper investigates the correlation between happy and sad emotions and the waveforms an
analog synthesizers utilizes in order to create various timbres. The question is whether it is possible
to map a listener’s emotional response based on the kind of waveforms used to synthesize a timbre.
The most used waveforms are the sine wave the triangular wave, the square wave and the saw wave.
The goal is to be able to assist the audio engineer or the musician in choosing which waveforms to
utilize based on the kind of emotions he seeks to elicit in any application of sound design or music in
general.

After reviewing related bibliography, which was found lacking in the topic of electronic timbre and
emotional response, a questionnaire was created, using Ableton Live 10 and Audacity, based on the
discrete binary psychoacoustic model, its two dimensions being “Happy” and “Sad”, which was
chosen to be easily understood by a listener. The questionnaire included all the possible comparisons
between every timbre that an analogue synthesizer can create, using two oscillators to combine the
aforementioned waveforms. In each question, the two timbres under comparison were heard playing
a major and a minor chord, which, based on traditional music theory, elicit happy and sad feelings
respectively. The listener then had to choose which chord sounded happier in the case of the two
major chords, or sadder in the case of two minor chords. A total of 21 comparisons formed 42
questions.

The answers of the 15 members of the sample were then processed using the Point Biserial
correlation. The results showed that there is indeed a correlation between the dimensions of the
psychoacoustic model and the waveforms. The sine and triangular waves were found to be more sad
and the square and saw waves were found to be more happy. Further research on the topic should
expand the study to multidimensional psychoacoustic models with a greater sample, in order to
generalize the correlation that was shown.

Key words:

Timbre, Emotional Repsonce, Analog Synthesis, Psychoacoustics, Discrete Psychoacoustic Model,
Binary Psychoacoustic Model, Synthesizer, Music Therapy, Music Medicine.



Evyoprotieg

INa opyn, Ba MBera va evyaprotiow tov Ioavayiwtn Kotpokdloa mov cvopmabnoe éva
oyeTKd 1Wwitepo Bpa, Kot mov 1 kabodynon tov pe fondnoe oe kdbe 6TAdG10 EKTOHVNONG
mg moapovcog epyaciag. Evyapiotd tovg xabnyntég pov, xvpio Kovtoodpn kot kuvpia
[TerpomovAoL Yo TNV ELYAPLOT KO ATOSOTIKY| LOS GUVEPYAGIOL.

To 1a&idt amd 10 Tp®d@TO EEAUNVO UEXPL TO TELOS TV GTTOLOMV EV NTOV GE Kapio TEPITTMON
evyaploto. Kdabe dAro, mepiocdtepo wg emimovo Ba 10 yopaktpila, YUYOAOYIKA,
TVELHOTIKE Kot copotikd. [' avtd glvor onpoavtikd va Bopdcor tovg avBpmdmovg mov o
Bondnoav va @tdoelg oTov TEPUATIGHO. OEA® VO ELYOPICTNG® TOLG YOVELG OV, TTOL TTaPd
TIG OLOKOAEC KO TIG dPOPES Hag dgv otapdtnoav va pe otnpilovv. Tn Afuntpa mov
Bpokdtav ekel ota yepdrepo kar ocvveyiler pe vmopovr) va motevel. Tov Evdyyeio
dwtoémovro, tov Xdpn, tov Baciin, tov Anuntpn, v Taa, ™ Ztavpovra, tov oifo, tov
Nwora, v Baciukn, tnv 'EAAn, tov I1dvo, tov Zmdpo, tov Aovkd, tnv Mapia, Tnv Muptd
tov AAeE, Tov Zdykep kat 6covg Eeyvad dBela pov. Suffer Well.
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1.1 Kotoyeypoppéves Yoy 00KOVOTIKES UTOKPIGELS GE N0 PONOTU.

[Tponyovueveg épevveg €yovv deiéel mwg to. cvvoucHuato TOL YEVVA 1 HOLGIKN
emnpealovtar kol amd to timbre (ota mAaicio g mapovoos epyaciog Bo avapipeTor g
NYOXPOUA) TOV NY®V TOV OTOTEAOVV IO HOVGIKY] 10£00 KOl TAG TO. LOVGIKE dpyava amd
uéva Tovg Exovv 1oyvpad cvvorsOnuatikd yapoktnplotikd [1]-[4]. AxOuo kot €KTOC £vog
LOVGIKOL TAOLGI0V, dNANON EVOC OAOKANPOUEVOL LOVGIKOV HOTIBOV, appoviag, 0 aKpOOTS
UTopel va YopaKTNPicEL GLVOLGONUATIKG TO TOWOV TOV YOV TOL OKOVEL XVYKEKPLUEVA,
omv épevva tov Filipic to 2010 [5], 010 MAiG10 OKOVOTIKAOV SOKIUMV, Ol OKPOUTES
UTOpPOVGOV VO, KOTIYOPLOTOU|COVV GUVALCONUATIKE NYNTIKA ATOCTACUATO SLAPKELNG LEYPL
Kot 250 ms, cvunépacua aitepns onuacioc. 1o HOAMS €vol TETAPTO TOV OEVTEPOAEMTOV
etvar eavepd g dev [WAGUIE Yoo OAOKANP®UEVY HOVGIKT 10€a 1] pLOUO, TOPAYOVTES TOV
Exovv peretnBel ko €xer amodeyBel Ot emnpedlovv T CLVAICOMUATIKY EMIOpPAOT TNG
povcikng [6]-[12].

Mepwd ocvunepdopata mov eENydncav NTav 0Tt 1 TPOUTETO, TO KAAPIVETO, Kot TO PloAl
TPOKAAOVV TO GLYVE Yopd evd 1O KOPVO (Kol 1 €upLTEPN KATNYopio. TOv YAAKIVOL)
nwpokaiel OAyn [13]. Otav a&lohoyndnkav o€ Eva mo AETTOUEPES LOVTELD Atd TNV OLOOIKN
cuvauoOnuotikny owdkpion petald yopdg kot OAiymg, to ELAOPMOVO, 1 HOPIUTO KOl TO
UETOAALOP®VO KaTnyopromomonkay kupiowg wg yoapovueva, H0LLA, NPOIKA Kol KOMKO GE
pkpodtepng ddpketog voteg. H dpma, n xiBdpa ko to mtowkdto Proil a&roroynnkav wg
KOTOOMITTIKA VO 1] APTTL KOl TO TTGIKATO BLOAl yopakTnpioTnKay ETIGNG KOl OG VIPOTOAJL.
To toéumaro aenoe £vioves NPOIKEG EVIVIIOGES GE OYEOT HE TO LIOAOWTO OPYOVOL TTOV
ypnowonomdnkay oty £€pguva Kot Oeopnbnke yapodUEVO Yoo VOTEG HEYOADTEPNG
owapkelng. To HETOALOP®OVO YOPOKTNPIOTNKE MG TO MO IKOVO OPYOVO Y0 VO TPOKAAECEL
acOuato eopov. I'evikd, To GLVUIGONUATIKE YOPAKTNPIGTIKA TOV KPOVGTMOV 0PYAV®V TOV
peremOnkav oy ev Aoy épevva [13] Ntav o ekdBapa oe yTOHMOLE TOL TOUlOVTOV UE
staccato, k0@t Tpomo (Héom Odpkewa 0.25s) amo OTL 6€ YTOMOVG pe PHEYOADTEPT SLOPKELL
(1s). H dtdkpion vt amododnke amd Toug EPELVNTES OTIC OLUPOPETIKEG TNYES TOAAVTMONG
oto attack phase (N MMtk amodKPIoN AUECOS HOMG O TOUKTNG XTLTA Mo XOpoT, €val
TANKTPO, £vaL KPOLGTO) TOL MOV Kot 6To decay phase (o Aeydpevog amdNyog Hog vOTog N
yxtOmov) tov Nyov [13], [14]. Ta yopaxTNPOTIKA TOL HOMG avagépape Bo avaivbBovv
Aemtopepdg ot cvvExeln Kot Ba eEnynbet o tpdmog e Tov onoiov ennpedlovy To NYOYPOLLO
KOl TIG CLVOUGONUATIKES OTOKPIGELS TOL AV TO YEVVAL.

O Bigand [15] xotéAn&e emiong oto ocvumépacpo OTL Ol aKpPOATEG UmOpovV  va
KOTYOPLOTOM|GOVV  GUVALCONUATIKE NYMTIKO OTOCTAGUOTO €VOS OEVTEPOAENTOL WE TO
HOVCIKO TAiG10 Vo, amovctdlel. AAAeg épevveg €xouv amodeilel OTL 1 TAVTOTOINGN EVOG
povokol €idovg eivar dvvatd vo mpaypatorombel emtuydg péoa og 0.25 devtepdienta
akpoéaong [16] kor mopduolo cvumepdopate TPOEKLYOV Omd GAAEG EPELVEC TOL
ypnoponroincoy pkpng owpketog Nyovs [5], [17]. 'Exer pdhota deybel mmg 1o nydypopa
nailel peydro polo oty avayvmplon povcikov gidovg [18] - [20].

Onwg &xer non oeyBet [ 1], vbpyovv 16Yvpoi GVCYETICUOL LETAED PAGHATIKAOV KOl XPOVIKOV
HeyebmV oL aPopPovV TO NYOYPOUA Kol TOV cuvalsOnudtowv Tov avtd yevva. T'a ovtd 10
AOyo, Kpivetar ypnown n ovAALON KOl TEPLYPAPT] OVTAOV. XTI £PEVVEG TOL deENYONcaV
aro toug Lee ko Horner [21], [22], Bpébnie 611 @acpatikd aAlaypéveg aliniovyieg votdv
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pe Paon To QooUATIKE HEYEON TOL MYOYPDOUOTOS MNTOV TOAD TIO YOPAKTNPIGULEG
ocuvaloONUATIKA amd EexmpPloTég VOTEG TOL OeV glyav TNV 1010 emeEepyacia.

KaBang Arowmdv elvar yvwotd 0Tt 10 nyodypopa evog opydvov ennpedletl T cuvolsOnuatikn
amOKPIoN TOL aKkpoaty], Ba opioTohv Ta YopakTNPoTIKE Tov Kabopilovv to Nxdypopa. H
napddeomn ovtn oev eivar eEavTANTIKT, apopd OLmG o PeEYEON Tov peleTmvTal cuVNO®G o
YUYookoLoTIKEG Epevvec. Xwpilovtol oe peyébn oto medio Tov ¥pdvov Kol 6To mESIO TNG
oLYVOTNTOG.

1.2 Ta }opaKTNPLOTIKG TOV N)Y0YPAOUATOS, CUYKEVIPOTIKA.

[Ipv TapovclaocTel 1 EKTEVIG AVAADGOT TOV YPOVIKMV KO QOGLATIKOV YOPAUKTIPIOTIKMY TOL
NYOYPDUOTOS KOl TIG GUGYETICELS QLTAOV HE TIG GLVALGOMUATIKES ATOKPICELS TOV YEVVOUV
OTOV 0KPOOTH, TAPOVCIALETAL £VOG CLYKEVIPMTIKOG TIVOKOS LLE TO TEPIOCOTEPO OO QLTA.
Agv Ba avaAvBoov Aemtopepdc OAo, dAAL Kvplwg avutd mov &gouvv a&lomonbel o
BipAoypapio Yoo OYETIKEG WYLYOOKOLOTIKEG £PEVVEG. XTO TMAOIGIOL NG EPYONCiog, TO
eEVOLOLPEPOV PPIoKETOL GTO GLGYETICUO AVTOV (KOl €K TOPUOPOUNG TOV NYOYPDUATOC) KO
NG GLVOICONUATIKNG ATOKPIOTC.

Iivakac 1: Ta ypovikd Kol @OCUOTIKA YOPOKTNPLOTIKA TOL NYOYPMLOTOC

I[TEAIO* XAPAKTHPIXETIKO [IEPITPA®H
X Attack Slope H «\ion tov Attack Phase
TOL 1M(OL
X Kévtpo Bapovg too ASDR | To «évipo Pdpovg g
(Envelope Centroid) ypovikng ASDR d6unong

TOL MoV (Oelyvel mod paon
elvar m Owpkéotepn avd

1x0)
X Xpovikn Amokiion H oamdéxion tov fyov amod
10 Bewpntikov tov ASDR
(Envelope Fluctuation) HOVTELOV.
X Zero Crossing Rate [1ooec POPEG n

KULLOTOLLOP@Y] TOL MOV GTO
nedlo Tov YpdvoL mEPVAEL
Ao 10 Undév.

() Oacpatikd Kévripo Bapovg | To yemupetpikd kévipo Tov
(AGLOTOG.
(Spectral Centroid)
() Avaroyia Evépyelag | Avaroyia tov evepyglokon
Yyniov/XapnAdv nePEXOUEVOD OV PpiokeTan
ZVvoTTOV OTIG VYNAEG GLYVOTNTEC TOV
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(AGLLOTOG Kol TOL
(Ratio of HF-LF OVTIGTOYOL OTIG YOUNAES
energy)
() dacpatikn Andxkiion H oandéxhon tov @dacpatog
(Spectral Spread) TOV N)OV.
() doacpatikn Acvppetpio H OCLUETPIOL OV
(AGLLOTOG TOV M)OV.
(Spectral Skewness )
() Oacpatiky Kvptomra H xvptdédta tov pacpatog
TOV MN)OV.
(Spectral Kurtosis)
® Ddaopatikn Emnedomta H oavoioyio peta&d tov
YEDUETPIKOV Ko
(Spectral Flatness) aplunTIKov  HEGOL  TOL
(AGLOTOG.
() dacpatikr Oparotra O BaBbpuog g oporopopeiog
TOV  OOOYIKOV  KOPLODV
(Spectral Regularity) TOVL PAGUATOC.
() Avcappovia (Inharmonicity)
® ®oopatikd Roll-off Ta 6pa cuyvotntov péca
oto onoia Bpioketar o 85%
(Spectral Roll-ofY) NG GUVOMKNG (QOGUOTIKNG
600G,
() Qacpatikr Eviponia Métpo ¢ dwatapayng oTo
QAcLLaL.
(Spectral Entropy)
d-X Tpaydmra Extipnon ¢ oaxovotikng
dpmviag.
(Roughness)
d-X daopatikn Pon H ollayn mov dwkpiveton
HETOEL TV SLOOOYIK®OV
(Spectral Flux) Tapodvpov OV
YPNOOTOOVVTIOL Yo TNV
aVOAVGT) TOV GY|LLOTOG.

* X: Xpoviko yopoxtnpiotiko, @: @aouatiko yopoxtnpiotiko,

XOPOKTHPIOTIKO.

D-X: Paocuotiko kor ypoviko
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1.3 H ADSR petafoin] Tov povoikov nNynTikov KOPNOTOS KOl TO YPOVIKA
YOPUKTPLGTIKA TOV NYOYPONATOG.

ApyiKd, N LOPON TOV NYNTIKOV KOUATOV TOV TOPAYETOL A0 OPYAVO GE OPYOUVO JAPEPEL OE
OLYKEKPIUEVO XAPUKTNPLOTIKA. O1 S10POPES Yo TOL KOVOTIKA OPYOVOL TPOKVTTOVV OO To.
VAKE KoTookeLNG Tovg [23].

PIANO WAVE

Ewcovo 1 O1 kouotouoppés evog nuitovon, evog Hyov mopoyoUevov axo Plroll kai omo Tavo.
(Taylor, E. (2009). Engineer of music. Engineering & Technology, 4(18), 25-27)

Ta Baocikdtepa ypovikd yapaktnprotikd mov kabopilovv To NYOXPOUO EVOS 0pYAVOL Eivorl

10 Aeyouevo ADSR envelope, onAadn to Attack, Decay, Sustain kou Release phase tov fyov
[23].
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R ADSR Envelope

Amplitude

ATTACK  DECAY SUSTAIN TIME RELEASE
- DUR -

Eiwcova 2. H ADSR dounon g povoixns kvuatopopens. (Taylor, E. (2009). Engineer of
music. Engineering & Technology, 4(18), 25-27)

>10 mopamdveo oynuo omewoviCeton 1 ADSR d6unon tov povsikod Myov. Xtov kdbeto
d&ova amewcoviletar 1 €viaon Tov NYOL (TOWTIKA) Kot 6TOV 0plovVTIO 1 SLUPKELL TOV
(ToloTIKA).

e To Attack Phase meptypdpetol oG 0 ¥pOVOg TOV amALTEITOL Y10, VO PTACEL O YOG GTO
HEYIGTO TNG évaomg tov [23].

Awopopetikég épevveg ot omoieg emeepyalovtav kpovotd Opyava, Opisav 1o Attack Phase
®G TO YPOVO MOV ATOLTEITOL Y10l VO PTAGEL 1] EVTOGT] TOV YOV GTO TPMTO TOTIKO UEYIGTO TNG
RMS tymg tov [13]. O Adyog avtod tov cupPiacpod 6Tov OplGHd TPOKLATEL OO TO
YEYOVOG TS OPKETE KPOLGTA TTOL HeAeTONKAY, OTC TO EVAOPWVO, Tapovcialay Wiaitepeg
dvokoAieg otn pétpnon tov mpayuatikov Attack Phase, Adym Tov Ko@TOH YTLINUATOS TNG
HOTGOAOG TTOV OTOLTEITOL Y10 TO TOAELO TOV GUYKEKPIULEVOL OPYEAVOV.

o To Decay Phase meprypdpetor oG o xpdvoc mov amouteitot yuo vo pTAcEL 0 Y06 omd
T0 LEYIGTO TNG €VTAOTG TOV GTO €MnMEDO NG £viaong tov Sustain time [23].

e To Sustain Phase (] Time) etvat 1o ypovikd ddotna 6T0 0moio 1 £vTaoT Tov 1oV
&xel éva otabepo eninedo évraong [23].

e To Release Phase gival 10 ypovikd oo TOL OmTALTEITOL Y10 VO EMGTPEYEL O
Nyxog omd to Sustain Phase ot cuonn [23].

2V mEPITTOOT TOV KPOLGTAV 0pyavmv, to Sustain Phase tov fyov dev vapyetl. Xe avt
mv mepintoon and 1o Attack o Mxog petafaivel oto Release, onladn omv xédBodo g
évtaong péxpt ™ owwm. Ta emmAéov YopaKTNPIGTIKA TOV UTOPOVV VO ¥PNGLLOTOIOoHV
glva:

1. To Decay Ratio, onAaodr o Adyog petald tov oAtkov RMS péyietov tov nyov kot

t0v RMS mAdtoug kémota YIA06Té TOV SEVTEPOAETTOL TPV T GLOTN.
2. H «\ion tov Decay Phase.
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H opoioyia yio tqv ADSR petafoln] Tov Hovstkod 1ov 0V £XEL LETAPPUCTEL GE EAANVIKN
BipAoypaeia. o ovtd to Adyo Ba dtatnpnBodv ot apyikés ayyAkég ovouaciec o OAN TV
£KTOOT TNG EPYACIOC.

1.4 Ta @oopoatikd YopaKTNPLOTIKE TOV NYOYPOUATOC.

‘Epevvec 0nwg n [13] €gouv opicel T QACUOTIKY] OVOTAPAGTOCT] LOVGIK®OV CNUATOV e
OPOVG YPOVIKA HETOPAAAOUEVOV TAATOV KOl GLYVOTHTOV €VOG 00pOIGLATOG NTOVOV TOV
GLVOETOVV TO GLVOAKO (0. ZVYKEKPUEVAL:

s(t) = § Ak(t)cos(2n f(kfa + fk(t))dt + 6k(0))
k=1 0

(1)

Omnov:

s(t)= to MynTwd onpa ,

t= 0 YpOVOG G dEVLTEPOAETTAL,

T= YPOVIKT] LETAPANTI] OAOKANP®ONG,

k= ap1Bpdc appovikng,

K= 10 mAn0o¢ tv appovikov,

Ak(t)= to mAdrog ¢ k appovikng oe xpovo t,

fa = mpocéyyion ™¢ péong BepeAmdOovs apLOVIKTG,

tk(t)=cvyvotwkn andxiion g k appovikng, étor wote 1 fk(t)=kfa+tk(t) va elvar n cuvorum
oTypaio cuyvotnta g k appoviknig,

0k(0)= apywn edaon g k apuovikng [13].

Ot mopaxdat®w oporoyieg mapatiBevtal LETOAPPACUEVES GTNV TPOKEIPEVT] TOPAYPOPO, GAAL
v Adyovug axpiPeiog ot apyucol ayyAkol 0pot avapépovtat 6Tig mapevOESELC.

1.4.1 To @aopoatikd kévipo Bapovg (Spectral Centroid).

To @oopotikd kévipo Pdapovg eivar éva amd Ta MO ONUAVTIKE YOPOKTNPIOTIKG TOV
NYOXPDUATOG, GTEVA GLUVOEOEUEVO pe TV Evvola NG eoTevotnTog (brightness) tov Myov
[13]. To xavovikomoinpévo pacuatikd kévepo Bapovg (NSC) [24] €xet oprotel g 0 apBudg
G OPUOVIKNG €KelvG OmOL TO QACUO 100PPOTEL HETAED TWV OPUOVIKOV LYNAOD Kot
YOUNA00H TAGTOLG.

K
Y kAk(tn)

NSC(tn) = 55— (2)
S Ak(tn)
k=1

Mo moAAd Opyova, €0wd Yoo Opyava pe peydio Sustain Phase, to xovovikomoinmpévo
QaoHaTIKO KEVTPO Pépoug cuyva avEavetor pall pe tnv RMS tyum tov mhdtovg.
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1.4.2 H antéxion oo To Qaopotiko kEvrpo fapovg (Spectral Centroid
Deviation).

[Teprypdpetar mO0TIKA G 1) YPOVIKT £EEMEN TOL PAGHOTIKOD TTEPLEXOUEVOL TOV MYov [17].
AAMOG [25], opileton wg e&ng :

N-1
SCD = A [+ ¥ (NSC(m)— NSCxx)’

n=0
3)

Omnov to NSCxx pmopel va gtvon  péon, n RMS, 1 n péyrotn tyuni tov NSC.

1.4.3 ®oopatiki) EArenyn ovvekTikOTnTOg (Spectral Incoherence).

H ooopotiky owkdpoavon petprinke [26] pe v molotikn] €vvola TG EAAEWYMG
GUVEKTIKOTNTOG GTO PAGLO TOL 1OV, £VOL LETPO TTOV APOPAE TIG SLOPOPES TOV PACLLATOS OO
TNV GUVEKTIKT LOPOPT] TOVL.

‘Eva tedeiog ovvektikd @acpo opiletal ¢ to HECO QPAGHO TOV OpPYLKOL MNYOV, AL GE
avtifeon pe avtdv, OO To TAATN TOV OPUOVIKOV HETARAAALOVTOL GTO YPOVO OVAAOYD LIE TNV
RMS tym tov mhdtovg kot dpa o€ otafepods HETaED Tovg AdYovs. Me amdovotepa Adyia,
TO, TAGTN TOV OPUOVIK®OV glvan atabepd.

‘Eva teleimng otatikd @dopa £xel EAhenym cvvektikotntog ion pe 1o undév. H peyorvtepn
EAAEWYT oLVEKTIKOTNTAG Oglyvel éva Mo dVVAIKO QAGUO, EVE UIKPOTEPES TIHEG £XOVV TA
otaTiKd Pdopata. To e0pog TV TGV TNG EAALEIYNG CLUVEKTIKOTNTAG Elval 0mtd TO UNdEV 6To
éva.

Av 1o mAdtog g cvvekTikng k appovikng opiletan wg:

Ak(tn) = AKARMS(tn)

K —
S Ak
k=1

Me 10 Ak vo. sivor o YPOVIKOG LEGOC OPOG TOL TAATOLS TG Kk appovikic.

4

"Etot umopet va opiotei | EAAEWYN QACUATIKNG GUVEKTIKOTNTAG OG:
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N-1 K R
Y Y (Ak(tn)-Ak(m)y’
SI — n=0 k=1

N-1
S (ARMS(tn)*)
n=0

)

1.4.4 ®oopoatikn Avopario (Spectral Irregularity).

To povtého TG POGUOTIKNG OVOUOAING EIGAYEL VOV TPOTO HETPNONG TNG TPAYVTNTAS TOV
QAacpatog evog Nyov [25]. Mabnuatwkd opileton wg [26]:
K-1
N—1 Y Ak(tn)|dk(tn)—A(m)|
_ 1 k=
SIR = N Z - K-1 (6)
n=0  Arms(tn) Y. Ak(in)
=2

Onov A = ((Ak—1(tn) + Ak(tn) + Ak—1(tn))/3 .

H mopondve eEiowon opilel to ¥povikd Kot appovikd HEGO 0pO NG O1POPAg HETAED vOg
QACLOTOC KO oG EEOUOAVUEVIG EKOOYNG TOV, Kavovikomolnuévo pe to RMS tov mAdtog
TOV N)OV.

1.4.5 Avodroyio Aptiov/ileprttov Appovikov (Even/Odd Harmonic
Ratio).

‘Eva emmdéov péyeboc g tpoydnTOC TOL QPACUATOC, TOL TPOPUVAOS oTnpileTon otV
avaA0Yio HETOED TEPITTMV Kol APTIOV OPUOVIKOV 6TO ¢doua [13].

N-1K/2

ZO ZIAZj(m)

n=0 j=

E/O = N—1 (K+1)2 (7)
X2 A1)

n=0 j=1

To ocvykekpiévo péyebog €xet Wwaitepn onuacio Yo To KAOPVETA, To OTOl0 £XOVV 1oYLPEG
TEPITTEG OPUOVIKEG OTO YounAdtepo petliotpo Tovg (TOViKOo KEVTpo). Mo Avaroyia
Aptiov/Iieprrtdv Appovik®dv pe younAn tun (6nwg o€ £va povokd potifo morypévo amod
éva kKhopwvéto oe younAd petliotpo) ovvnbwg ovvibBmg KatoAyel o€ vynAoTEPN
eoopotikn avopaiio. To avtiotpo@o dev 1oyvEL TAVTA.
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1.4.6 TIIvkvotntoe Xnpovrikov Appovik@v (Density of Significant
Harmonics).

To péyebog avtd [13] poviehomotel 10 OGO TLKVE PPioKOVTOL GTO PACHO Ol CNUOVTIKEG
OPUOVIKES. ZMUavTiKES opilovTal eKeives ol aprOVIKEG TOV TO TAATOS TOVG Eemepvael Eva
GLYKEKPLULEVO Op1o, cuviBmg 0 5% TOL TAGTOVG TNG BepeMdIOVS appovikng. H mokvotnta
gtvar 0 oplBpoc aVTOV TV OPUOVIKOV SLOPEUEVOS e TO gVPOg {avng tovg. O Adyog avtdg
émerta droupeital pe Tov apbpd tev mopabipov Tov ¥pNooToOnKay yio TNy avdivon
TOV GNUOTOG KOl TPOKVTTEL GUVETMOC 0 LEGOG OPOG Y10 OAO TO PAGLAL.

Moabnpatikd opileton wg:

K
N X I(4k(n)
[TokvotnTo ZNUovTikov ApLoviIKOV = 1% > HT (8)

n=0

Omnov [(4k(?)) =1 av Ak(£)>0.0541(¢), ariag 0.
Ko A(f) = max(k—k'+ 1), k,k'€[1,K], V I(4k(1)), [(Ak'(t)) > 0

Opiopéveg €pevvec [13] mov a@opodoay TIC YUYOUKOVOTIKEG EMOPACELS TOV NYOYPDIATOS
TOV HOVCIKOV OpYAVeOV YPNCILOTOINCAY Kol TOMIKOVS OLVTEAESTEG Papitntag ota
TOPOTAVE® YOPOKTNPIOTIKA GE QUCUOTIKA HEPTN TOL MYOL TOL ElYAV 1GYLPEG EVIAGELS,
LéEB0SOC ypNoUN EOIKAE 5T KPOLGTH OpYaVa.

1.5 Xapaktnprotikd Tov Hyoypopotog kor XovarcOnpotiki Anokpion.

‘Eyxer Beperiwbel [11,[2],[13] ocvoyetiopog petald g cuvousHnUatikng amoKpiong Tov
OKPOOTN KOl TOV QOGUOTIKAOV KOl YPOVIKAOV YVOPIGUAT®V TOL NYOXPOUATOC.

H £pevva [14] ypnowomoince éva molvdidotato cuvaishnuatikd poviého ' mov enétpene
OTOV OKPOOTH VO KOTNYOPLOTOWGEL TOVG NYOVS OV GKOVYE MG YOPOVUEVO, AVTNTEPO,
NPOIKO, TPOUUKTIKO, KOUIKO, VIPOTOA), €0Bvpo kot katabimtikd. Me n ypnom Tov
YpoupUtkoh cvoyetiopod Pearson kot KotdAANAN emeEepyacio GTO YOPAKTNPIOTIKA TOL
NYOYPOUATOS, GLVEDECE TO. YOPOKTNPIOTIKE HE TIC Topambve katnyopies, pe Pdon
TPOPOVDG TIC OTAVTIOELS TOV EDELOVIMV OKPOATMV.

T AeTTTOPEPNAG AVAAUCT TWV BIAPOPETIKWV WUXOAKOUSTIKWY HOVTEAWY KATNyopIoTToinang Tng
ouvaioBnuaTIKAG atmokpiong yivetal aTnv avaAuon Tng peBodoAoyiag Tng TTapoloag pyaciag.
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N Happy Sad Heroic Scary Comic Shy Joyful Depressed

Average Spectral Centroid 0.7849** —0.8154"" 0.5647 —0.5598  0.7905** —0.8007** 0.8511"* —0.8126""
Spectral Centroid Deviation  0.6743*  —0.8414** 0.697* —0.6621*  0.6264* —0.8132**  0.7047* —0.8163*
Spectral Incoherence 0.7036* —0.4996  0.7293** 0.1275 0.3489 —0.6003 0.604 —0.5277
Spectral Irregularity 0.2567 —0.341 —0.1834 —0.23 0.2803 —0.3212 0.2198 —0.3553
Even/odd Ratio 0.0853 —0.0516 0.0285 0.0878 —0.0774 —0.0789 —0.0229 —0.0747

Ewcovo 3. Xvoyetionog Pearson uetold oovolcOnuotik@y KOTHYopLOV TOL UOVIEAOD KOl
XOPOKTHPIOTIKWDV TOV Nyoxpmuatog [14].

Otav katomy eneéepyaciog to Pacpatikd Kévipo Bapovg eiombnke oe dAa ta detyporta
NYOL TTPOG aKPOUGT), TPOEKLY AV TO EENG amoTEAEGLOTAL:

Emotion - 3 S : g, : A
m Happy Sad Heroic Scary Comic Shy Joyful Depressed

Spectral Centroid Deviation ~ —0.2203 —0.3516 0.5243 0.4562 0.5386 —0.7834** 0.1824 —0.3149
Spectral Incoherence 0.1083 —0.298 0.31 0.4081 0.5046 —0.2665 0.3025 —0.2373
Spectral Irregularity —0.13 0.499 —0.5082  0.2697 —0.3124 0.3419 —0.2543 0.4877

Even-odd ratio 0.8596**  —0.6686" 0.3785 —0.018 0.4869 —0.0963 0.6879* —0.6575*

Ewcovo 4. Xvoyetiouog Pearson uetold oovoicOnuotikoyv Katnyopiov Tov HUOVIEAOD Kal
XOPOKTHPIOTIKOV TOD NYOYXPOUATOS YO, UOVTIKOVS Hyovs pe eCiowuévo Paouatiko Kévrpo
Bapovg [14].

Ta amoteAéopata g Epevvag [14] cvpemvodv Kot pe to amoteAécpata g Epevvog [1]
OV YPNCLUOTOLEL SLOUPOPETIKO YLYOOKOVGTIKO LOVIEAO GCULVOICONUOTIKNG OTOKPIoNG,
ovykekpipéva to Valence-Arousal (Z0évoug-Aiéyepong).

Kot ot 600 xotéAnéav oto ocvumépacpo g to Pacpatikd Kévipo Bdapovg kot ex
TOPAOPOUNG M POTEWVOTNTO TOV NYOYPDOUATOS TailoVV ONUAVTIKO POAO GTO GLVAICONUATIKO
AmOTEAEGUO. TNG MOVLOIKNG 1W0éag. To 1010 to oynuo Tov EAcHOTOC pmopel va dieyeipet
woyVpEg amokpicels, evd n Avaroyia Aptiwv/Ileptrttdv Appovik®dv givar icog to mo e&éyov
YOPOKTNPIOTIKO TOL MYOYPOUOTOS MeT To attack time kot v mpoavapepbeica
QOTEWVOTNTO.

M dwapopetikn €pgvva [13] ypnotpomoince 1o 1010 YuYOOKOVOTIKO HOVTEAD KOl TO
oLoYETIGHO Pearson yio Myovg Kpovot®V opydvev 1 KOETA Tol&ilaTo OKOLGTIKOV
opybvav, OTM¢ To MITGIKATO PloAl Kot YEVIKOTEPO MYOLG amd OPyOva LE TEPLOPIGUEVO
sustain time.

To melpapo yopionKe G€ TPLO SOPOPETIKA GKEAN, OTTOL TA. SETYUATO TOV YOV TOV AKOVYAV

ot gBehovtég dépepav oe xpovikn dbpketa, Eekvovtag pe Myovg ddpketog s, énerta 0.5s
Kot téhog 0.25s.
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Number of
emotional
categories with

significant

Features Happy Sad Heroic Scary Comic Shy Joyful Depressed  correlation
Attack Time 0.86%** —0.69* 0.59 —-0.52 0.62¢+ —0.41 0.78*= —0.70* 5
Decay Ratio 0.19 —0.06 0.32 0.21 —0.48 —0.04 0.16  —0.13 0
Decay Slope 074 —0.86"* 08" -04I1 0.31 —0.54 0.83"* —0.91** 5
Spectral Centroid —0.50 —0.14 —0.35 -0.03 0.62 0.04 —0.28  —0.06 0
Spectral Centroid (AW) 0.60 —0.81** 0.81** —0.69" 0.50 —0.81°° 0.62° —0.76** 6
Spectral Centroid Deviation —0.53 —0.04 —0.49 0.10 0.56 0.20 —0.30 0.03 0
Spectral Centroid Deviation  0.45 —0.71* 0.72%* —0.77* 0.57 —0.83* 0.46  —0.66*

(AW)
Spectral Incoherence 0.50 —0.65* 0.40  —0.62* 0.88*** —0.48 0.53 —0.73** 4
Spectral Incoherence (AW) 0.47 -0.53 038  —0.65" 0.76** —0.49 0.48  —0.67" 3
Spectral Irregularity —0.10 0.53 —0.58 083 —0.44 0.84°** —0.20 0.52 2
Spectral Irregularity (AW)  —0.23 0.51 —0.69* 090+ —0.31 0.92*** —(0.28 0.53 3
Even/odd Harmonic Ratio 0.03 —0.53 039 —-0.37 0.63* —046 0.09 —-0.52 1
Even/odd Harmonic Ratio  —0.08 —0.45 026 -0.28 0.64*+ —0.34 0.00 =045 1

(AW)
Density of Significant —0.67* 0.75%*  —0.64* 0.04 —0.14 0.27 —0.75%=  0.75* 5

Harmonics
Density of Significant —0.78** 0.73** —0.68" 0.20 —0.27 0.34 —0.79**  0.80** 5

Harmonics (AW)

Ewcovo 5. Xvoyetionog Pearson uetolt oovoloOnuotik@y KOTHYopLov TOL HUOVIEAOD KOl
XOPOKTHPIGTIKWDV TOD NYOXPOUATOS VL. ) ovs otopketog 1s [13].

Me Bdon tov mopamdve Tivako, TO QOCHOTIKO KEVIPO PApove pe xpnom Tomkov
ovvteheot Papuntog cvoyetiletol onuaviikd pe €61 amd TIG OKT® KoTNnyoples, evd M
ATOKAIOT amd TO QPAGUOTIKO KEVIPO PApovg (emiong He XPNON TOMKMV GUVIEAEGTAOV) LE
névte and TG okT®. Kat ta dvo avtd peyédn mov agopovv 10 @acuatikd kEvipo Papovg
elyav ovoyetiopd pe TG TEGGEPLS Katnyopieg YaunAov cBEvoug. EnUOVTIKY TopaTipNnon
elval g yopig ™ ¥pNoN TOTKOV GLUVTELECT®V Papdtntag dev cLoYETIoTNKAY UE Kopio
katnyopia. H €éueacn mov 060nke otTic vymAng £€viaong meployég Tov MNYoL EmaEe
KaBoploTikd poro.

To Decay Slope (ypnoo dAA®cTe Yoo Kpovotd) kaBmg Kol 1 TUKVOTNTO CTLUOVTIKOV
OPLOVIK®OV ELY0V OMUAVTIKY] GUOYETION WE TIC TEPLOGOTEPES KAUTIYOPIES CLUVOIGONUOTIKNG
amoKpong, ARG Oyt pe TG Mo acapelc katnyopieg mepl K®UKOV, TPOUOKTIKOD Kol
VIPOTAAOD NYOVL.

"Hyot pe pkpdtepo decay phase kot o mAnpn edopa Bewpndnkav katd faon Avantepd kKot

kataOlmTikd. ‘Hyot pe peyodvtepo decay phase kot mo apatéc appovikéc Bempndnkav mo
YOPOVLEVO, NPOIKE Ko 0OV
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Number of

emotional
categories with
significant

Features Happy Sad Heroic  Scary Comic Shy Joyful Depressed  correlation
Attack Time 0.76** —0.76** 0.61 —-033 0.52 —0.46 0.87*** —0.82** K
Decay Ratio 0.36  —-049 0.27 0.30 —0.21 —0.08 0.32 —0.45 0
Decay Slope 0.76** —0.82** 0.77** —-0.31 0.40 —0.64* 0.64* —0.77* 6
Spectral Centroid 0.07 0.02 022 -0.36 0.62 —0.29 0.08 —0.08 0
Spectral Centroid (AW) 0.69* —0.53 0.80** —0.54 0.49 —0.77**  0.54 —0.58 3
Spectral Centroid Deviation —0.54 0.53 —043  -0.06 0.41 0.26 —0.40 0.46 0
Spectral Centroid Deviation 045  —0.27 060 -056 0.46 —0.65" 0.30 —0.31 1

(AW)
Spectral Incoherence 0.28 —0.38 011 -042 0.86*** —0.27 0.54 —0.39 1
Spectral Incoherence (AW) 0.25 —0.36 0.07 —0.44 0.82** —0.28 0.48 —0.32 1
Spectral Irregularity —0.30 0.12 —0.48 0.86** —0.45 0.67* —0.10 0.06 2
Spectral Irregularity (AW)  —0.43 0.23 —0.60 0.90*** —0.40 0.77** —0.18 0.15 2
Even/odd Harmonic Ratio 0.08 -0.11 023 -0.02 0.51 —0.18 0.06 —0.19 0
Even/odd Harmonic Ratio  —0.04  —0.02 0.10 0.02 0.52 —0.07 -=0.02 —0.09 0

(AW)
Density of Significant —0.70* 0.82** —0.63" 0.09 —0.48 0.51  —-0.70* 0.82** 5

Harmonics
Density of Significant —0.77**  0.89*** —0.65* 0.14 —0.49 0.53 —-0.79* 0.87*** 5

Harmonics (AW)

Ewcovo, 6. Xvoyetiouog Pearson uetold oovoicOnuotik@y KaTHyopiov Tov UOVIEAOD Kol
XOPOKTHPIOTIKDV TOD HYOXPOUOATOS Vi, Hyovs otopketag 0.5s [13].

O1 Mot duapketog 0.5s mapovsiacov TOVG TOPUTAVE GLGYETIGHOVS UE TO PUGUATIKE KoL
YPOVIKE YOPOKTNPIOTIKA TOV NY0YP®OUATOS. [Ipoavdc, 660 01 YO0l LKPAivOLY GE JdpKELQL,
N TPOCOYN TOL aKpoaTH KATELOVVETAL KVPiwE oTOo attack phase kot 610 TpdHO decay Tov
Nyov. Middpe GAL®GTE Yo Eva YPOVIKO SUCTNHO WOUTEPWS TEPLOPIGUEVO, OOV TO QVTI
dev €xel APKETO YPOVO Y10 VO TOPOTNPNGEL ETAPKMS TO sustain 1) To release Tov Nyov.

H mokvomta tov onuoviikeov appovik®v, to decay slope kot to attack time tov fyov glyav
ONUOVTIKO GCUGYETICUO HE TIG TEPLOCOTEPEG GLVALGHMNUATIKES KOTNyopie Kol OV
emnpedokay amd v meplopiopévn odpkewn. To eoacpotikd kévipo Papovg Kot m
OTOKAOY] GUGYETIOTNKAY LUE GOPDG AYOTEPEG KATNYOPIES.
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Number of

emotional
categories with
significant

Features Happy Sad Heroic  Scary  Comic Shy Joyful Depressed correlation

Attack Time 0.48 —0.73** 0.68" 0.43 035 —0.60 0.56 —0.79** 3

Decay Ratio 0.69* —0.79** 0.65* 0.42 047 —0.59 0.74* —0.62 4

Decay Slope 0.67 —0.82* 0.76**  0.54 052  —0.73**  0.75** —0.68" 6

Spectral Centroid —0.16 —0.31 0.66* 0.38  —0.14 —0.66" 0.01 —0.40 2

Spectral Centroid (AW) —0.15 —0.32 0.67* 036 —0.15 —0.69* 0.01 —0.39 2

Spectral Centroid —0.35 —0.01 0.29 0.13 —-0.19 -034 -0.22 —0.14 0
Deviation

Spectral Centroid —0.41 0.05 0.31 0.11  -0.26 -0.39 —-0.29 —0.06 0
Deviation (AW)

Spectral Incoherence 0.40 —0.25 —0.02 0.10 0.65* —0.04 0.35 —0.35 1

Spectral Incoherence 0.38 —0.21 —0.06 0.05 0.63* —0.04 0.31 —0.27 1
(AW)

Spectral Irregularity 0.40 —0.17 —0.22 0.23 0.33 0.43 0.43 —0.10 0

Spectral Irregularity 0.38 —0.12 —0.28 0.23 0.35 0.49 0.40 —0.08 0
(AW)

Even/odd Harmonic —0.09 —0.03 0.18 0.66* 0.13  —0.08 0.03 —0.30 1
Ratio

Even/odd Harmonic —0.10 0.02 0.10 0.62* 0.14  —0.01 0.00 —0.26 1
Ratio (AW)

Density of Significant —0.84***  0.96*** —0.81** —0.77** —0.72** 0.71** —0.91**  0.94*** 8
Harmonics

Density of Significant —0.82* 0.96*** —0.83** —0.76** —0.70* 0.73** —0.90***  0.94*+ 8
Harmonics (AW)

Ewcovo 7. Xvoyetiouog Pearson uetold oovoicOnuotikoyv Katnyopiov Tov UOVIEAOD Kal
XOPOKTHPIOTIKWDV TOV NYOXPOUATOS YL Hyovg oiapketag 0.25s [13].

2TOVG NYOLG TOAD KPS OEPKELNG, O OKPOUTHG TPOPAVAS UTOPEL VO OKOVOEL LOVO TO
attack phase tov nov.

H mokvémta tov onpovtikov apuovikav yuo 1yxovg dtapketag 0.25s cuoyetiotnke capmg
pHe TG oKt Katnyopieg mov odokipdotnkav. H younin mokvomnta avédver to Oetikd
CLUVOGOMLOTIKG OPOKTPLOTIKA.

Ynrdpyer caeng cvoyetiopds peta&d tov decay slope kot Twv Katnyopldv, To 1810 1o vEL Yo

Nyovg peyaAvtepng odpketac. To attack time, To pacpatikd KEvipo BApovg Kot 1 amrdKAIoN
nailovv ToAD piKpOTEPO POLO GE Pparyeig Myovg.
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Features

Ewcovo 8. 2vykevipwtikos mivakas pe 0. YOPOKTHPIGTIKG TOV HYOXPOUATOS KOI TOVG
OVBYETIOUODS QVTMOV UE TIG CVVOLTONUATIKES amoKpioels Tov akpooth [13].

1.6 Hiektpovikoi 'Hyor, Hyoypopo kot ZvvarcOnpatiky Arokpion.

Oocov agopd v depediviion TOV GLVOIGONUATIKOV OTOKPIGEMY TOL UTOPEL VO TPOKAAECEL
évag Nyog mov mapdyston pe v obvBeon and synthesizer, n Biproypapio etvor WroTépmg
nepropiopévn. ‘Exet d00el apkety Papvmnta otn odvleon @ovig yio GTopo HE E0WKES
avdykeg [27], ahld 1 evacyOAno™ HE TNV cLVOESN NYOYPDOUATOS GE LOVCIKO EMIMEDO Kot M
oVVOEDT aVTOV pe cuvausOnuATIKES amokAicelg BpiokeTal 6 TOAD TPOILO GTAO10.

H minciéotepn oto mapdv Bépa epeuvntiky] dovield [28] eixe wg okomd va avaidoeL TV
EKPPOOTIKOTITO TTOV UTOPOVV VO, TPOGIMGOVV UETAPOAEC GE YOPOUKTNPLOTIKE TOV YOV TOV
Tapdyovtal pe TNV NAEKTPoVIKN cvvOeon. Tétola yopaKTNPIoTIKA NTOV 1 £€VTOGT, 0 TOVOG
(ne ™ povoikn évvola), N ToVLTNTA TNG HOLGIKNG 10€ag, T ADSR yapaktnpiotikd kot n
EPAPLOYN OLLPOPETIKAOV GIATP®V PE OAUPOPETIKES, UETAPANTEG VY VOTNTEG amokomnS. Na
onuewdel mog v [28] v anacydincav cuvBetikcol yot mov giyov ) Pdon tovg oTOV
TPLUOVOELDN TOAUS Kot HOVO.

Onwg éxer mpoovopepbel, mOAAL omd TOo Topamdve yvopicpoato emxnpedlovv 1
oLVOCONUOTIKY ATOKPIGT TOL OKPOATH, VM PePIKA (O0Ttmg to ADSR) emnpedlovv péypt
Kol To NOypoua wov wapdayetal. Kopio opmg épguva dev €xel amonelpadel vo GUGYETIOEL TIG
OUVOIKEG TOV  KUUOTOHOPPAV TNG OVOAOYIKNG obvBeong pe KAmolo cuvoisOnupotikd
YUYOOKOVGTIKO LOVTELO.
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Acoustic parameters
of tone sequences

Direction of effect

Emotion rating scales listed in decreasing
order of associative strength

Amplitude variation

Pitch variation

Pitch contour

Pitch level

Tempo

Envelope
Filiration cutoff

level (number of
harmonics)

Smuall
Large

Small
Large

Down
Up

Low
High
Slow
Fast

Round

Sharp

Intermediate
(few)

High

(many)

Happiness, pleasantness, activity
Fear

Disgust, anger, fear, boredom
Happiness, pleasantness, activity, surprise

Boredom, pleasantness, sadness
Fear, surprise, anger, potency

Boredom, pleasantness, sadness
Surprise, potency, anger, fear, activity

Sadness, boredom, disgust
Activity, surprise, happiness, pleasantness,
potency, fear, anger

Disgust, sadness, fear, boredom, potency
Pleasantness, happiness, surprise, activity

Pleasantness, boredom, happiness, sadness

Potency, anger, disgust, fear, activity,
surprise

Ewcovo 9. Jvykevipwtika o1 petoffAntés evolopépoviog atnyv mpoavapepleion epevviTIKn
epyooia [28] kou o1 evpebeioeg avtiotoyioels aoe covaiaOnuara.
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KEDPAAAIO 2. MEOOAOAOI'TEY AZIOAOIHXHY THY
2YNAIZXOHMATIKHX AIIOKPIXHY XTO HXOXPQ2MA
KAI YYXOAKOYXTIKA MONTEAA

29



H moapovoa épguva Ba ompybel ommv cvvbeon epotnuotoroyiov 6mov o akpootns Oa
EPMTATAL Y. TO cvvousHNUATO TOL TOL YEVVNGOV Ol MOl OV TOV TAPOVCIALOVTOL.
[Tpokepévouv vo vioBeBeil n PEATIOT TTPocEyyion g oOVOEoNS TV EPOTNUOTOAOYIWV
oAAG Kot v MoV Tov Ba aglomomBolv Yo avtd, avalvovrol TopoakdTm ot pefodoroyieg
oV akoAoVONGaV o1 Pacikotepes amd TIg EpeVVEG 6TO TEdi0. AV Kol LOVO HEPIKES OO AVTES
[28],[29] apopov tOvoug amd synthesizer (yio Tovg Adyovg mov e€nyndnkay mapomdvm),
S0IKOGI0L TMV OKOVOTIKOV OOKILMV KOl Ol GLVONKES TOL TPOTIUNONKAY HITOPOVV V.
dMGOLY GNUOVTIKT KOO0 YNOT Y10l TIG AVAYKES TG TAPOVGOS EPEVLVAG,.

Oa TaPoLVGLIGTOVY TAPUKAT® (Tt TNG dadikaciag Twv Tepapdtov Tov deényncav
oL €lval 101{TEPOVL EVOOPEPOVTOS Yoo TN Oe&aymyn TOL TMEPAUATOS Yol TV TOPOVGA
gpyaoio. Ta ypriowa otoyeio mov Ba cuykevipwBovv and Kabe dadikacia Ba mapatedodv
070 T€A0G TNG VAALONG Kot [E TN ohvOeon avtdv o TpokvYEL TO TTEIpaLaL.

2.1 Movopovikoi 1Yo, HETUPOA] QUORUTIKOV YOPUKTNPLOTIKOV KOl
ADSR o66pnonc. Xpnon tov povréhov Valence, Energy and Tension
arousal.

H [1] ypnowonoince oto meipopo TG HOVOQPMOVIKOUG NYovs. Avtd onuoaivel Ot dgv
ypnoporombnkov oto meipapo cvyyopdiec. H povown Biproypaeio [30] opiler ¢
oLyyopdia TNV cLVYNOT TPLOV N TAPUTAVE POVOV (VotdVv). Ot cuyyopdieg ywpilovtotl o
petloveg kol eldocoveg, katnyopieg mov avtiotowyilovtal oTiC a priori €VvoleG TOV
“yapoVUEVOD” Kol TOL “Avmmuévov”. Avtd onupaivel mog M ovyyopdic, KOUUATL NG
OPLOVIKNG AEITOVPYLOG TNG LOVOIKNG amoTeLel petafAnty) wov ennpedlet T cuvousOnUaTIKn
amdKPIoT TOL OKPOOTH. ZVVETMG, EMAEXONKOV LOVOQ®OVIKOTL M)X0l, ONANOY| ATOUOVOUEVES
vOteG e OKOMO TO GLVOICONUOTIKO OTOTEAEGUO OTOV  OKPOOTH| VO TPOKOAeiton
OTOKAEIOTIKA (€1 duvatov) amd To NYOXpwuUa. Me avt) v €mAoyn, LOVGIKOL TAPBEYOVTEG
omwg o puBude, n KAipoka, o petliotpo kol 1 appovia arokAeioviot amd v gumelpio Tov
axpoatr]. Ot fxot Tov mepdpatog dEPepav HOvVo ¢ mpog 10 pacpa kot v ADSR doun
TOVG, Topdyovteg mov emnpedlovy 1o NYdYpoUa. O LOVOP®OVIKOL Y0l GTAVIN ATOVTMVTOL
OTN HOVGIKN YOPIg KovEVA amd T TAPOTAVE LOVGIKA GTOXEL, TPOGPEPOLV TN SVVATOTNTO
va avtAnfobv TAnpoeopieg yia TV “amo eHoN” HOVGIKN EKPPACTIKOTNTA EVOS 0PYEVOU.

Cx: A

(XE= =

Ewcovo 10. H areixovion piag ueilovas ko Hag EAGGo0VoS OYY0pOLag o€ TEVICYPOULO.

Xpnoiponomdnke TpLedldoTATO YUYOUKOVOTIKO HOVTELOD, LE TPELG ONAOST CUVOLGOMUOTIKES
Katnyopieg pe Ovadikn vmdotacn. Xto mpTdTLNO TG PPAoYpoeiag avagEPETal ©G
Valence, Energy and Tension arousal, amd €d® kKot umpodg otnv mapovcsa epyacio Oo
avaeépetor g oéyeporn ZOévoug, Evépyetog kot ‘Evtaong. Emdéybnke avtd to poviéro
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KaBhg €xel oTfopn YuyoaKovoTIiK PBACT OAAL KOL Yo TNV €VKOAOTEPY GUYKPION TOV
anotelecudTov pe mepetaipm Pipioypagpio’.

Ot Mot mov emAEYOMKAV NTOV Y01 PLGIKMOV OPYAVAOV Kol Ol KOO0 TPOGOUOIMGT AVTOV
amd KAmoo AOYIGUIKO Yo AOYOLG HOLGIKNG miototnToc. Ot gpguvntég katéAngov o 101
delypata and PiProdnkn, mov meplaufavav to mePocdTEPA GLVNHON HOLGIKE Opyovol
(mavo, kBdapa, eAaovto, KAapvETo, KOPVO, OUTOE) OAAG KOl KATOlO T ocvvidioTo
opyava (Lecatmvikd dumoe, crumhorn).

‘Evag omd 1oug o1d)0ovc NG épevvag MTav va peTafOAAeTar TO MYOYPOUO YOPIS va
KOTOQOYOUV Ol EPELVNTEG GE YEVVNTIPLEG TEXVNTMOV NYWOV 1] TPOGOUOIDGELS, OVTIKEILEVO
EVOLLPEPOVTOGC YL TNV TTaPOoVoa Epyacio. AkoAovOnOnke Aowmdv o Aoyikr| datrpnong (&t
JuVaTOV LE TN OMOTH ETIAOYY OMOCTACUATMOV 1YOV) TOL QVGIKOV NYOXPDUTOS, EVM Ol
aKpoaTéS aSloAdynoov To Opyava OTov avtd PBpédnkov 6e TANPN HOVGIKN KOl MYNTIKN
OTOLLOVMOT).

Eniéybnie ot ot va elvar movopoldtumol o€ TOvo, Kot cuykekpiuéva otnv D#4, emedn

Bpioketar yevikd otnv meploy tov pecaiov petlioTpov kot gival pior voto mTov OAo To
TAPOTAVE OPYOvVa TNG EPELVAG LTOPOVCAY VO TOUEOLV.
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Ewovo 11. H apiBunon twv votwv ue voduepo mov yopaxtnpilovv to petliotpo Toug.
Blémovue ott n D#4 améyer 3 nuurovio, amo to C4 [31]. To CO avtiororyel aro minktpo 4 tov
Tovo.

H obpkela tov Nyov meplopiomke oto Is yu Ol ta Opyava, pe amdocfeon 23 ms 610
téhog kaBe delypatog. H évtaom peta&d tov amocmocudtov e&locmdnke yeipokivnra,
ONAON HE TNV OKOVLOTIKY €LYEPEIRL TV gpevvntdyv. No onuewwbel 1 ecaywyn tov
avOpomvov mapdyovio otnv enefepyacio TOv NYOL Kol To. GOAApATO TOV {CMOE AVTH Vo
glodyel ot dadtkacio. Awd v GAAN, kKabmg ot Nyot Tpoopilovtal Yo Vo aKOVGTOLY 0o
OKPOOTES, TO GOAALO 0VTO lval TOAVAHS apeAnTEO.

Oocov agopd 1o detypa t@v akpoatdv, o 13% and avtodg mov enéhelav ot epevvNTEG dev
elye ohokAnpopévn emionun HOLGIKN ekmaidevon, evd to 26.67% elxe. Ot vmdromol
efelovtég eiyov xotd péco Opo ekmaidevong otn povoikn (BewpnTikny Ko TPOKTIKY).

2'0mTwg avaeépBnKe Kal TTAPATTIAVW, YIVETAI EKTEVIG ava@opd oTa dIaBECIPa WUXOAKOUTTIKA
MovTéAa TTaPaKATW OTNV Epyaaia.
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OMlot T0UG OvEQPEPOV TN HOLOIKY ooV £€vo. YOUTL 7OV JlTPOLY Yo, TOAD  Kalpo.
YmoloyiotnKe 1 EVOGYOANCT UE TN HOVOIKT GOUQMOVO IE TIG EKTIUMUEVES MPES AKPOUOTNG
HOVCIKNG TV gbehoviav ava gfdopdda (pécog 6poc 11.2 dpeg) kot pe ta ypdvio. TOL
gnoulov LOLGIKN PEXPL KO TN O1EEay®YT TOL TEPALOTOG.

Ot emloyég mov 600nKav Yo va avtiotorynfodv pe kdbe andomacuo Yo HToV: eVYAPLETO
N ovcdpeoto (pleasant/unpleasant) ywoo 1 petoPint) tov X0évovg, evepyntikd M
kovpaopévo (awake/tired) vy ™ petapint g Evépyelog kot tetapévo 1 yolapd yio
petapint ™ Evtaong.

H ocepd tov anoocnacudtov frav toyoio yio Ka0e coppetéyovro Kot To meipapa £yve pe
VYNNG TOLOTNTOG OKOVGTIKA GE NGLYO dMUATLO.

2.2 ZOYKPITIKY €MAOYN MYOYPONATOS pE Pacn T ovykpion oS 7TPoS
OUYKEKPIPNEVES HETUPANTES YVYOOKOVOTIKOV HOVTELOV g 8 draoTACELS,

To neipapa ™ [13] arotelovvtay and TPEL; OKOVOTIKEG OOKLUES, OTIG OTOieG O E0EAOVTEG
aKpoatés KANOnkav vo ovykpivouv (edyn Nyov omd SOPETIKA OpYyova Kol Vo To
KOTNYOPLOMOMGOLV GE dopopeTikd cuvausOnuata. H cvykekpipuévn pébodog evdeikvotat
vy v anhdtta e Ot akpoatég ypeldloviav vo. GuYKpaTovv Hdvo S0 NXovs Yo KAOe
oLYKpoN Kot ©T0 TéAOG €kavay pio amAn, dvadikn emAoyn. Me ovtév tov tpdmo
YPEWCTNKE EAGYIOTN OTMOUVIUOVEVCT] OO TOLG OKPOATEG Ol OO0l UITOPOVGOV VO dDGOLV
o “ovfopuntes” amovtioels. To va punv omatteitor ond TG epwtnBEVTES 1010iTEPT
TPOCTADELD. GTN UVIAUN KOL TO VO TOPOUEVOLY Ol SOKIUEG Kot avtd mov {nrodvion omd
avtovg oe éva amhd eminedo E0cEAAI{OVY L TO OPYAVIKY] OOKPIoN OGOV apopd To
GLVOLGHN LT TOV TOVG TPOKVTTOVV.

JuyKeEKPEVO, 6€ KAOBE JOKIU, O aKpoatng Gkovye €va (evydpt Ny®v Kol EMPEme va,
emAéEel TOV N0 MOV TPOoeYYilel TEPIGCOTEPO Lo SOGUEVT) GLVOICONUATIKY OTOKPLOT).
Kafe ovuvovacudg ava d0o Hovsikd dpyavo TOPOVGLAGTNKE GTOV OKPOTH TECGEPLS POPES
Y10 kG0 cuvoicOnuatiky katnyopio’.

Ot Mot mov peretOnKav mpoépyoviav oamd KPOLSTA Opyove 1 MToKATo Tou&ipo.
YrevOopiletar mdg ovtd onuaivel Yovg Le TOAD TEPLOPIGUEVO, £mG KOl avOTapKTo Sustain
Phase.

Yvykekpléva, ypnowormombnke dpma, mrowdato PoAl, mrowdro KiBGpo, popiuma,
HETAALOQ®VO, EVAOP®VO, ToéuTaAo Kot avo. OAot ot ot aviAnOnkav amd PipAtodnikeg
pe étoya dgtypota yuo to KaBe Opyavo. Emdéybnke o tovog F4 ota 349.2 Hz, xkabog
Bpiloketatl evidc Tov 0povS OA®V T®V 0PYAV®V Kol 0G0 dvvatdv 6to HéGo avtov. H dpra
énonée otov 1ovo E4 (329.6 Hz), o tovog katéPfnke pe ) Ponbeia tov software Audacity.
Noa onuelwdet mog n aAlayr Tov TOVOL €16AYeEL Evav OpIoUEVO Babuod acapelag 6To KOTA
1660 0 aKpoathg Ba emmpeactel amd AALOLS TaPAyoVTEG EKTOG amd TO NYOxp®ua. Ot yot
OV ¥pMoipoTomOnkay dev Tépacay and mepeTaip® eneepyocio.

3 Y1revBupicetal TTwg n [13] xpnoidoTroince TTOAUSIAGTATO AKOUGTIKO HOVTEAO, UE TIG KATNYOPIES:
XapoUuevo, AuTtnNTEPOS, NPWIKO, TPOHUAKTIKO, KWHIKO, VIPOTTAAS, €06UHO, KATABAITITIKO.
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H évtaon tov Myov eéloonbnke dote va punv swodyovtol emmAéov UETOPANTEG ot
ddkacio. Apykad ot ot Kavovikoromonkay pe kprriplo 1o RMS mAdtog tovg ko Enetta
YEPOKIVNTA HEYPL TO GNUELD TTOV 01 EPELVITES £KPLvay Ot 15101 0Tt 01 1Yot lyav idta EvtaoT).

H duipxea tov Myov diéepepe and detypo o delypa, cvykekpiuéva amd ta 5.6s péyxpt ta
0.9s evd onuovtikod ototyeio givar 6tL OAa elyav dtapopeTikn KAion oto Decay Phase. To
Decay Phase mailel onpovtikd porlo oe kpovotikovg fyovg pali pe to Attack Phase kot ot
Jpopéc oV KAMon avtod amd Mo o Mo xopoktnpilel €viova kol TIG avVTIGTOUKEG
SLPOPES GTO NYOYPOLLOL.

O Mot meplopiotrav oe pEyotn dwapkewn 1s, €onydn o ypopukn amdcPeon g
évtraong péxpt m ocwwnn odpkelog 30 ms evad OOV VINPYE CLOTY TPV amd KATo10 detypa
agoapénke. H derypatoAnyia tov nyov ftav oto 44100 Hz.

To detypo g €pevuvag NTov 34 PoITNTEG TOAVTEXVIK®Y GYOADV pe NAtkies amd 19 €wc 26
yopic mpoPAiuata akofg. Ot akpootéc Tomodethnkay oe va fovyo Sdwpdtio?. Ta mymTikd
ONULOTO, LETATPATNKAY GE avoAloykd pe o képta yov Sound Blaster X-Fi Xtreme Audio
Kol KotéAnyav o€ akovotikd Sony MDR-7506 e mepimov 75 dB évtaon. H ouykekpiuévn
Képta Nyov ypnowonolel 24 bits pe péyiom derypatonyio ota 96 kHz won €xer 108dB
Sound to Noise Ratio. Ztovg gbghovtéc d0Onke pUALO OV TEPLEiyE TOVG OPIOUOVE Y1 TIG 8
cuvaloOnuatikég Katnyopieg, mtapuévovg amo to Cambridge Academic Content Dictionary.

Onwg avaeépbnke mopondve, kabe ebehoving ékave ocvykpicels ava (evyn Myov oTov
VIOAOYIOTN, Y10, OAOVS TOVG GLVOLAGLOVS OPYAV®V, Yo KAOE Kot yopio cuVOLGONUOTIKNG
andkpiong. H 6An dwadikacio kpdtnoe 2 dpeg, Nrov onAadn wwntépmg extevig. H kovpaon
TOV 0KPOOTOV TPETEL VoL ANQOEl LTOYIY GTNV OVAALGT TOV OTOTELECUATOV.

No onueiwfel moc n Ko MYNTIKN €YKOTAGTOOT KOl GLVOEGHOAOYIQ Yoo OAOVS TOLG
€0elovTég KaBMG KoL TO OTL 1 AKPOAGT £YIVE GTOV 1010 YMPO LE TO {010 KOVGTIKA, EMITPEMEL
L0 EI00YMYN GLGTNUATIKOD GEAALOTOS TO 0moio lval KOO Yoo OAEG TIC OOKIUES, Apa.
OVGCLOCTIKA aVOVG10 Yl ToL TEAMKG amotedéspota. [o mapddetypo, 1 GLUYVOTIKY ATOKPIoN
TOV OKOVGTIKAOV VOl HEV TOPOUAAALEL EAAPPADC TOV X0, GALL KAVEL TO 1010 Y10 OAOVE TOVG
NYOVG Kot Yoo OAeg TIG OoKIES.  Evag dAAoc tpdmog Sc@aAong Tov opyikov
YOPOKTNPIOTIKOV TOL MYov Ba nMtav M axpoéaon pe Studio Monitor headset pe eminedn
GLYVOTIKY] OTOKPLON.

No onueimdel edmd g ko 1 [4] ypnowonoince v 1o dedkacio, E0pOVTAG Omd TO
detypo eBehovtég pe mpoPAnpata otnv akor. AdOnke emmAéov Eppacn oto av ot eBelovtég
EYOUV LOVLOIKN €KTOidevon, Kol emAEYONKe vo amotelohv Tov Gd TANOLGHO TOL
delyporog.

H pébodoc g [13], onradn 1 dvadikn ewthoyr HETAED V0 SUPOPETIKMV NYOYPOUATOV LE
KPLTNP10 TO o0 amd T 0V0 NYoYpOMaTe “ikovorolel” KaAvtepa v petapintn (m.y. oty
[13], mowd 6pyavo akovyetal mo NPpikd) Ba anotedéoset tn Pdon kot yio v péBodo g
TOPOVCOS EPYACIAG.

4 Me AiydTepo atrd 40dB mrepiBaAiovTikd B6puBo. O BGpUBOG TTOU UTTAPXE TTPoEPXATAY aTTd TOV
KAIMATIOPO TOU dWHATIOU Kal TIG WHKTPES TWV UTTOAOYIOTWY. Ta GKOUCTIKA TTOU XPNOIUOTToIRenkav
aTT6é TOUG aKPOATES TTEPIOPIfaV TO BOPUBO OKOPA TTEPICTOTEPO.
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#; Emaotion Listening Test =R

Which sounds more "HAPPY™, 1 or 27
(You can either click one button or press '1
or '2' in the keyboard.)

Now playing: 2

Ewcova 12. Evoeiktikn €1xovo, omo 10 Epwthuotoloyio g [4] ko s [13].

2.3 Xp1non tov povréiov Pleasantness - Activity - Potency.

H [28] 01eé&nybn pe v Pondeia 48 mpontuytaxmdv gortntodv tov University of Pennsylvania
(25 davtpeg kou 23 yvvaikeg), ot omoiot cuykevrpoOnkov ond padiuata yoyoroyiag. H
ocvpupeToyn Nrav efelovrikn kot pe ypnpotikny apopn. Orv eBehoviég yopiommrav coe 4
opnadeg (7 dvteg kot 6 yovaikeg oty TPOTY, 8 AVIPEG Kot 5 yuvaikes otn dg0Tepn, S dvipeg
Kol 7 yovaikeg otnv Tpitn kot 5 dvipeg Kou 5 yvvaikeg otnv té€taptn). Kdbe opdda népace
amd po cvvedpio aEloAdynong Tov Nymv.

Ot gpeuvntég elyav EVNUEPDGEL TOVG OKPOOTES Y10 TOV GTOYO TNG EPYNUCING, GUYKEKPLUEVA.
OTL 0QOopA TNV cLVAGONUATIKY £KPPOCT GTO AOYO Kol TN HOVGIKN Kot Tt 11 SOVAELL TOVG
ntav va kpivouv Tt €idovg cuvaicOnpa mapdyet o Kabe cuvBeTikds Nyos. Tovg mpounbevcav
HE oL UTpOGovpa M omoio mepleiye Tig KApakeg ¢ alohdynong Kot pio oepd pe v
aplOUNTIKN KOOKOTOINGTN TV MYNTIKOV aroonacudtov. [Ipdta Eéraéav 600 dOKIUACTIKEG
ouvOeTiKég axolovbieg Tig omoieg émpene va a&loloyncovv ot eBeloviéc. Me avtéc Tig 600
andmelpeg o1 gPeLYNTEG Jlo@AAlcoy 0Tl elxe yivel Katovonty 1 Owadikacio 1ng

a&loAdynong.

v mpdt 0kpdoon kibe amoomdcuatog ot e0ehoviéc agloloyovoay Tov Nyo pe Pdon 3
a&oveg oto Yuyoakovotikd poviého Pleasantness - Activity - Potency (6mwg epoavileton
otV Piproypaeia). Ztnv devtepn akpoaon a&toroyodoav pe facn To cuvorcsHNUoTo TOV
Tovg 060nKav. Ta amoomdopata walynKoy amd Nyelo Kol oyl amd aKoLVGTIKA OTWG £YIVE LE
TIG Tapamdve kot cuvtédnkayv and Eva MOOG synthesizer.

To meipapa g [29] ypnoponoince 16 akpoatéc and to Stanford University. OAot tovg
NTav EKTOOEVUEVOL LOVGCTKE, HEPIKOL NTOV EKTEAESTEG LYNAOV EMTESOV, GAAOL LAEGTPOL
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Kot GAAOL ovvBétec. MeydAn pepida tov deiypatog SMA®GaV WO1nTépws E0IKELMUEVOL e
TNV NAEKTPOVIKT] LOVGIKT.

XpnowyoromOnkav kot €00 Nyeio, 6€ ATOCTACN TPUDY HETPMOV OO TOV 0KPOOTY], AKPPDG
OmEVOVTL TOL, OTN JydVIO €vOG KOTAAANAQ myopovouévov odopatiov. To meipopo
KPOTOVGE 000 MPES OVOL AKPOOTH Kol amotelobvtay amd 573 dokuég to kdbe €va. Ztnv
TPAOTN cLVEOPIN O aKPOUTNG AEIOAOYOVCE OMOCTAGLOTO €K T®V OToimV To TpdTa 30 NTav
JOKIHOOTIKA, VM 0T 0e0TEPN cuvedpia tav Ta TpdTa 15.

g KaBe doKIUN 0 0KPOATNG AKOVYE TEGGEPLG TOVOLC, YWPICUEVOLS XPOVIKA LE TETOLO TPOTO
wote va dlvovv v evtvmmon 0vo Levyov. [pv and kb dokiun mponyovviav £vog Koptog
¥TOTOg ddprelag S0 msec [Le GKOMO TOV AKOVGTIKO OO MPIGUO GTO AVTL TOL AKPONTH dVO
SKPITOV SoKiudV. MeTd Tov ¥tV 0VTO aKOAOLOOVCAY 2 JEVTEPOAETTO GLOTNG KoL LETA
T0 AMOCTOGHO TG OOKIUNG. XTO TEAOG KAOE dOKIUNG 0 akpoatig Elxe XpOvo 4 devtepOAeTTA
v va a&loAoYNGEL TO OKILLLO.

Ta amoondcpata aviAnOnkav amd 16 SapopeTikovg TOVOLS LOVGIK®MY 0pYOv®V 01 0moiot
ynoeoromdnkav péocm synthesizer. EmAéybnke éva tovikd kévipo kovtd ommv E mov
Bpioketar mave amd 10 pecaio C (C4), ocvyvomta mepimov ota 311Hz, pe dbpketeg
280-400 msec. H amaitnon tov gpeuvntodv vo ivar ot Nxot 16101 ®g mpog ™ Bepeiimodn
ovyvotnTa KaBe THVOL 00MyNoE 6TO Vo TayTovy TOvol £E® amd T pecaio petlioTpa
Kdmolwwv opydvav. o mapddetypa, 1 E mov mpoavaeépdnke mpoceyyilel To vynAdtepo
€0POG GTO TPOUTOVL KO TO POYKOTO eV PBpiokeTan 6TIC YOUNAES VOTEG TOV PAGOVTOV. ATO
™V GAAN, dev PBpicketal 6To akpaio EDPOG KaveEVOS opydvov.

Ol mopamave EPEVVNTIKES SLOOIKOGIES, TEPO OO ETUEPOVG SLOPOPEG OTN SLEEAY®YN TOVG,
eyelpouv €va oNUOVTIKO EpAOTNUO OV TPEMEL Vo amovindel mpokeévov va opyovmBet
BéAtiota omoroonmote oyetikd meipoapo. Eivor avtd 1ov KaTtdAANAOL Yuy0ooKoLGTIKOD
povtédov. Onwg delybnke mopoamdve, ta tpia factkdtepa LOVTEALD TOV XPNGLOTOLOVVTOL
elvar to dvadwd Happy/Sad (Xapodpuevo/Oappévo) kot ta tolvdoidotota Valence, Energy
and Tension Arousal kot Pleasantness - Activity - Potency. [Ipémer va peietnfovv
CULYKPITIKA Kot VoL EMAEYEL TO LOVTELO TTOV Ba eELNPETHOEL KAADTEPX TO TPEYOV TEIPOLLL.

2.4 Avalivon Kol GUYKPLOY] TOV YOYOOKOVGTIKMOV HOVIEA®V Yo TNV
aSloA0yN o1 NYOYPORATOC.

H [33] elvar por peyddov peyéBovg épevvo mov mpaypatomomdnke pe ypnon 110
OTOCTOGUATOV OO LOVGIKT KIVILOTOYPAPOV KOl YPNOLOTOINGE Kol TIG VO TPOGEYYICELS
OGOV aLPOPA TO YLYOUKOVGTIKA LOVTELD e OKOTO VO GLYKPLOOVUV 01 HeTAED TOVG EMOOCELS.

Me Bdon 10 0100e00UEVO daKPTd povtéro, OAa To. cuvarsOnpata pmopovv va. e&aybovv
Ao £vo, GUYKEKPIUEVO 0PLOUO OIKOVUEVIKAV, BOCIKOV GLUVOICONUATOV, OTMG glval 0 pOog,
n opyn, M amootpodn, N OAlym, N yopd. To dwukpitd poviélo Asttovpyel pe Paon v
VO0eo OTL VITAPYEL £val AVEEAPTNTO VELPIKO GVOTNUO Yol KAOE £val Ao avTA To SloKpLTd,
Bacwa ovvorsOnuata. ‘Oco kot vo cuvAdel OVTO TO CLUTEPACUO LE TNV avOpdOTIvN
dwicOnon (6t dMnAadn kébe dvBpwmog Pidvel o cuvansHnpata avtd pe tov 1010 TPOMO),
(PULGLOAOYIKEG EPEVVEC KOl EPEVVEG VEVPOATEIKOVIONC OEV £XOVV KATAPEPEL VO KATAANEOLY
0€ EUMIOTO, GUVEMN TEKUNPLO TPOG LROSTNPEN NG vmobeonc. e MOAAEC HEAETEC TOL
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a@OpPOvV T HOLGIKN KOl TO cuvaicOnua, 1o SoKpttd HOVIEAD £XEL GLYVA TPOCUPUOCTEL
MOOTE VO TEPLYPAPEL KAADTEPQ TO CLVALCHNLOTA TTOL GLYVE EYEIPEL 1| LOLGIKT, KOOGS vt
OPKETO TEPLOPIGUEVO GTO VO TEPLYPAWYEL O AVALLKTO 1] GOVOETA GuVOLGOTLaTaL.

[No mapddetypa, PBacikd cvvarcOnpate mov ondvia ek@palovtol pHEGO amd T HLOVGIKY,
Om®G M OMOGTPOPY, CLYVA avtikadictaviol amd To ToploTd cuvailcsHnuata, OTMG M
TpuEepOTNTO KO M Npepio (tenderness and peacefulness otn PBiioypaeia) [33], [34], [35].
Ta povtéda Kot ot Bempieg cav 10 dKPITO HOVIEAO £Y0VV GYESNOTEL Yo VO TEPLYPAPOLY
ypPNoTikd cvvoucOnuata [36] ko Tapapével (TN TPOG d1eVKPIvion av GVT®G UTOPOovV Vol
EPOPUOCTOLY  ©€ TAOiGlL  ouoONTIKNG, Om®wG ot Hovoikr. Epsuveg  éyouvv
EMYEPNUATOAOYNGEL OTL UEPIKA Pacikd Kol TPMTOAEN cuvoncOnuoTo potdlovy avemapkn
OTO VO TTEPLYPAYOVV TOV TAOVTO TOV GLVOLGONUATIK®V ETPPODV OV YEVVA M| povotkn [37].
H [37] mpoteve éva véo povTéEAO Yoo GLVAIGHNUATO TTOL TPOKVITOLV OO TN HOVLGIKY,
OVAAEYOVTOG OVTIOTOLYOVG OPOLG KOl OTOKOAVTTOVTAG TNV VTOPOCKOVCH GUVOICONUOTIKY
dopn tovg. Amotérecpa Ntov 1 Geneva Emotion Music Scale (GEMS), po kAipoxo 9
dwpabuicemyv, amotehovpevn amd Oavpacpd, vrepPfotikdtnTo, TPLEEPHTNTA, VOOTOAYia,
npeuia, dvvaun, €0Bvun evepyomoinom, €viacn kot OAlym (ot Pprloypagia w¢ wonder,
transcendence, tenderness, nostalgia, peacefulness, power, joyful activation, tension and
sadness). ['a oyetikéc peréteg, 10 povtého avtd Tovilet TG BeTkég Kot E6MTEPIKES TTVYESG
TOV cvvaloOnudtov mov mpokaiel 1 povoiwkn. Av kot delydnke 6t 10 GEMS amodidet
KOADTEPO, OO TO OOKPITO KOU TO TOALOACTOTO HOVTEAO Yo TNV a&loAdynon Ttwv
cuvasOnuatov otn povsikn, n [33] apeopnrel ta ev Adym anoteAécpata kot vrootnpilet
011 ovykpiOnkav PBacikd cvvarcOquoto pe v GEMS hpoxa pe avaxpin tpdmo evo M
épevva ompiydnke oe mMOAD Yvootd wAaowkd koppdrtio povoikne. H owedmrta tov
aKPOOTH HE TO €V AOY® KOUPATIO KaO®DG Kot 1 PLOUOTIKY TOVS GUVOESN UE KOTAGTACELS N
OVOUVIGELS EIVOL IKAVE VO EXNPEAGOVY TO OETY L.

Ta dwododotota cuvousOnuaTikd HOvTEA, avTi Yio &va aveEApTNTO VEVPIKO GUGTNLO Yo
kdOe Paowd ovvaicOnuo, mpoteivouv OTL OAEG Ol CLUVOUGONUOTIKEG KOTOOTAGELG
TPOKLITOVV ATO OVO AVEEAPTNTO VEVPIKA CLGTHHOTA. £vVO TOV oYETICETON e TO 6OEVOC (TOV
opiletor g éva QACHO KOVOTOINoNG Kot Un tkavomoinong) kot to GAAo pe tn di€yepon
(evepyomoinon/anevepyonoinon). Me dAla Adyla, 1 vedBeon glvar 6TL OAa TO. GLVOIGON LT
UTOPOVV VO, OVTIIHETOTICTOVYV GAV £VOG GLVOLOGUOS OPOPETIKOV Babumy cbévoug Kat
oéyepong. AvrtiBeta, m [38] mpoteivert 61t ot Vo vmofodokovceg  S100TACEL
ocuvaloONUOTIKNAG emppong elval 000 StopopeTikég dwnotdoelg dEyepons. H evepyntikn
d€yepon kot n O1éyepon évtaong (energetic and tension arousal). Me Bdor avtod, T0 60€vog
umopel vo avadvBel g 010popeTikol cuVIVAGCLOL EvEPYNTIKNG dEYEPONG KOl SEYEPONG
évtaong.
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= Tension arousal +

Ewcovo 13. Ametkovion twv O10Qp0pETIKOV TOAVOIGGTOTWOV UOVIEADV UE CHUELDUEVO TO.
olaxpita onueio [33].

Ocov apopd ™ povoikn, n [35] Bprke TOG T0. ATOGTACUATO TOV YPNCLOTOMONKOY GTNV
épeuva. umopovsav va yopToypaenovv ce &va d160146TOTO EMIMTEOO OMOV Ol OUCTAGELS
pmopovsav vo. e&nynbovv kaAvtepa e Opovg evépyelag kot Evtaong. AmO v GAAN, to
dodtdotato HovTEAa Exouv Katnyopn0el yio EAAELYT d1apopomToinomg Yo Ta cuvalcOuata
nov PBpiokovioal kovtd 6to YDdpo Tov 6BEvovc-evepyomoinong, Onwg o Bupdg kot o ORog
[39]. Yrmdpyer emiong kot to emyyeipnua 6Tt 0. O160140TATO LOVTEAX OEV UTOPOLV VoL

OVOTTOPOGTOOVY KOTAAANAQ TNV TOKIAlL TV cvvolsOnudtov mov yevvd n povoikn [39],
[40].

Avo evdupépovta gvpripata g pdceatng Pifioypapiog [41], [42], [43], kabioToOV T
OUYKPIGN KOl TNV TPOGEKTIKY EMIAOYT] YLYOOKOVGTIKOD HOVTEAOL OKOUO TTO EMITOKTIKY).
Meléteg mov €ywvav pe acbevelg mov €xovv VooTel eyke@aAlkn PAAPN Bprkav advvapio
oLVOEONG €K HEPOVG TV achevadv HeTah TOV JKPITOV KOl TOAVIICTUTOV HOVIEA®V,
TPAYLLO TOV VITOVOEL OTL OAPOPETIKEG VELPIKES dlepyacieg emPairovtat yio TV a&loddynon
pe Paon owpopetikd poviéha. Emiong éxer deyybel 0tL évag axpoatng sivor duvatd va
aoBavetal SlpopeTikd cuvalcOnuota, BETIKA KOl ApPVNTIKA TOVTOXPOVO OTAV EPYETAL GE

emaPn He oLVOESES Kot NYOVG pe avapekta (amo ™ cvvoisOnpatiky mievpd) ctovyeio
[44].

H obykpion ™c [33] anédwoe ev télel amotedéopato pe 10104teEPo evoloPEPoV. AV Kat
dtuontikd 1o dakprtd poviédo Ba Empeme va elval mo cvveméc A0y g Eexabapng
cuvasOnuatikng oporoyiag mov ypnowponotel (Bupog, OAlyn kA1), AvtiBétmg, n péon
GUVETELD, Y10, TO SLOKPITO KOl TO TOAVIIAGTATO LOVTEAL TTOV OOKIUAGTNKOV OEV TOPOVGIOGOV
wWaitepeg drapopés. Onmwg Ntav avapevOLevo OU®G, T0 dlokpttd HOVTEAD VOTEPOVOE amd
droyn a&lomoTiog OTaV giye va KAVEL e AVAUEIKTO GLVOICON AT, dpa deV evOEiKvLTOL Y10
€PEVVEG TTOV GTOYEVOVV OTN HEAETN awTdv. [Tépa OpWG amd TNV TEPLOPICUEVT] OLOKPITIKN
KOvOTNTA TOL SLOKPITOL HOVTEAOD, Ol VO YUYOOKOVOTIKEG TPOCEYYIGEIS OElyvouy va
QEPOVV GLYKPIGILO OTOTEAECUATO OTOV KOAOOVTOL VO SLOYEIPIOTOVY £V PEYAAO Oelypa
anovtioemy, evd 1 [33] tovilel 6Tt TPOKLTOVY KON TLO GLYKAIVOVTO OTOTEAEGLOTO OTOV
HUAGLLE Y10, LOVGIKE OETY AT TOV GUVTIOEVTOL Y10l TIG AVAYKES TNG EKACTOTE EPEVVOLC.
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Y10 mAaiolo TG mapovoag epyacioc, Ba ypnopomombel 10 dvadIKO Slakpltd HOVTELO
Happy/Sad. Tlapd tovg meptopiopods Tov, N omAOTNTo TOL OmOTEAEL 1010iTEPA YPNCIUO
TPOTEPM AL, OYL LOVO Y10 VO SIEVKOADVEL TNV 0VAALGT] 0AAGL KOl Y10 TOLG TPOKTIKOVS AOYOVG
de€aymyng g £pevvog. Ot oKpouTES ATOVTOVV GTO EPMTNUATOAOYLIO XOPIS Vo YoV Gpeon
emoen pe tov gpevvnty. H yprion opov 6mwg “cbévog”, “évtacm”, “O1éyepon” eivor oD
TOAVO Vo UTEPSIEYOLV TOV OKPONTH YWPIC VoL VTTAPYEL
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KEDPAAAIO 3. XYNOEXH EPQTHMATOAOI'IOY KAI
AHHANTHXEILY TOY AEITMATOX
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3.1 XovOeon TOV NYNTIKOV ATOGTASHATOV TPOS 0SLoAdyNon.

Y10 TAaiota TG EPELVNTIKNG O100IKOGING, KATOOKEVAGTNKE £V, EPOTNUATOAOYIO TO OTOI0
{ntovoe amd tovg epwTNOEVTEG Vo 0EIOAOYNGOVV GUYKEKPIUEVO OTTOCTAGUOTO YOV GE
oY£0N LLE TO GLVOICHNLATO TOV TOVG TPOKAAOVV.

Apyikd, T AMOCTAGHOTO KOTOCKEVAGTNKAV amd TV opyn o1o mepPailov Ableton Live
10. IIpokertan yuo éva Digital Audio Workspace (DAW) emeepyaciag nyov pe dwoitepn
EUPaoT otV ONovpYio NAEKTPOVIKNG LOVGIKTG.
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Ewova 14. Mio. yevikn eixova tov project wov onuiovpynOnke oto Ableton Live 10.
Ot Mot amotelohV TOTEC TPOGOUOIMCELS avaAOYIKoD synthesizer Kot dnpiovpynonkay pe

™ Pondewa tov mpoypdupatog (Vst plug in, 64 bit) Synthl, and tov developer Daichi
Laboratory (Ichiro Toda).
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Synth1 W5TB4/45-5ynth1 V5Te4
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Ewcova 15. To Synthl, n gpocouoiwan tov avaloyixod Synthesizer mov ypnoiuomwoinOnke.

Onwg eaiveton ko amd v mapoamdve eikova, to Synthl ypnotipomotel 600 ToAavTOTEG, Le
T1G OEOUEVEG EMAOYEG MUTOVIKOD, TPLOVIKOD, TPIYMVIKOD KOl TETPOYMOVIKOD TOAU0D, Kabmg
KOL TNV €TIA0YN Y10 TV EVEOUAT®oN Agvkoh BopvBov.

Synthl virtual analog
Dscillators

B 00e

'ﬂu LN
@/ Ol

@ 0oct @-loct

oo GmEa
B °Y, 0

key shift

o0

‘TM9,0,0

mix p/w

0

'nscz orM @®p/w

phase tune

Eiwcova 16. O1 tadoviwtés mov mopéyet to Synthl.



H ypnon tov tolaviotdv oto Synthl eivor apketd anin. O emdoyéoc mix TOV GOVETOL
070 KAT® de&18 PEPOS TG ekdvos kabopilel v Evtaon pe v omoia Oa cuppetéyet o kbbe
TAAOVTOTNG (AP0 KOL 1) KULOTOLOPPY| TOV TAPAYEL) GTO TEAIKO NYNTIKO OTOTEAEGULO. AV O
emAoyéag Ppioketar ot 0éon g ewkdvag, omMAadn okppdg otn péomn, ot dvo
KUpOTopoppég Ba £xovv v dwo évtaon otov teMkd Nxo. Av o emloyéoc Ppebel oty
akpaio aplotepn Béom, o TPOTOG TAAAVIMTNG Bo £xel HEYIOTN €VTAOT Kol O OEVTEPOG
undevikn. To axpipmg avamodo Ba yivel av o emioyéog Bpedel omnv axpaio de&id B€on.

Me ovty ™ Odikacio dnpovpyndnkav OAol 01 GLVOVACUOT OV EMTPETOVY Ol VO
TOAVTOTEG, €€apdvTag TNV €mA0YN Tov Agvkov BopvPov, ocbvoro 10 dwupopetikd
NYOXPOMOTA, TO 4 EK TV OTTOIMV Elval LOVES TOVG Ol KLUOTOUOPPES.

A@ov dnuovpyndnkav to nyoxpodpata, emAEYONKE 0 TPOTOS e Tov omoiov Ba cuyKkptBovv
®¢ TPOG TN cvuvasOnuaTiky amokpion. o v avdykn autn, Talymkay pe Kabe Nyoxpouo
d00 drapopeTikég ovyyopdies. Mia peilova (Major) cvyyopdia kot pua eddocova (Minor)
010G TOVIKOTNTAG, UE TNV TPMTN vOTO Vo lval To TPiTo vTo Tov Tidvo, dnAaadon n C3 (138
Hz). H tovikémta emiéybnke ywti 1o C3 dev Pploketon o kdmola axkpoaio 6éon tov
ntwod  edopatog. Omwg eEnynbnke, m  peilova ot M gAdocovo  cuyyxopdio
yopaxtnpifovtal 6tn OLTIKY LOLGIKN G a priori YopoOUEVES Kol ALTNUEVES avTtioTorya. Ot
ovyyopdieg maiymkav oto MIDI (Musical Instrument Digital Interface) keyboard Alesis V
Mini katevbeiav péoa oto Ableton Live 10 .

Ewova 17. Ewkovo. aro to Ableton Live 10 piog eA0ooovas avyyopoiog mov Taiythke oto
Alesis V Mini oe Midi mepifoliov, mpiv dtopOwbovv exteleatixa Aaon.

Ot mpaowveg YpouUéS avomaploTohV TIG VOTEC TTOL TailyTnKav and TOV HOVLGIKO, EVM TO
LKOG TOVS LITOONAMVEL TN d1dpKeln TV votdv. OTtmg eaivetol oty ewova, 1 pesaio vota
Mt vpeon (Eb) dwapkel eddyiota Mydtepo amd Tig voroumes. Avtd amotelel QA o
TAEVPAES TOL HOLGIKOV TTOL MYOYPAPNOE TN CLYKEKPEVN Guyyopdia. Tétown cedipota
VIOKEWTAL GTO, TAOIGLO TOV OvOPOTIVOV TA&IHATOC TG HOVGIKNG, OU®S OTNV TEPITTMON
HOG TO avOp®OTIVO COAALN apolpEtnke amd TIG EKTEAEGELS Yo VO Amo@ELYHOVV TVYOVTOL
GUGTNUOTIKA COAALOATO GTLS OTOKPIGELS TV BeaT®dv. XopaktnploTikd givat yio Tapdostypa
To ewovi{opevo opdipa. H vota mov otapdtnoe vo akobyetol o ypriyopa ivarl n vota
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TOV HOLGIKE TPOGdideL TO Yapovpevo 1 O pupévo Ttepieyodpevo otig peiloveg Kot EAGoCOVES
ovyyopdieg [30].

To MIDI nepifairov tov Ableton Live 10 emitpémer dueon emefepyacio T@V TOKTIKOV
AaB®V 6Tav avTd opPovV TN SIAPKELD KL TNV TOVIKOTNTA LG VOTOG.

Ewovo 18. H (00 eldooovo ovyyopdia votepa amo ypoviky emelepyoocio tov MIDI
0EOOUEVOD.

O Aemtopépeteg g emeEepyaciog mov akolovdnOnke v va eEareripBovv ta Aabn oty
exktédeon dev OBa avaivbodv ota mAaiclo TG Topovoag £pyaciag, KaOMS apopovv ToV
YEPLoO Tov Ableton Live 10.

Ye avt ™ edomn g owdwkasiog, To KaBe nydypopa wailel o peilova Kot pio EAAccova
ovyyopdia dwdoykd. Me 1 Ponfea tov mpoypdupatog eneEepyaciag Nyov Audacity,
onuovpyndnkav 6Aa ta dvvatd Levyn NYOYPOUATOV LE TETOLO TPOTO MGTE O OKPOATNG VOl
akovel pa peilova cvyyopdia pe Eva Nyoxpoua Kot ¥otepa ond Alyo xpovo ClOTNG va
axovel o peifova cvyyopdia pe Eva dtapopetikd Nydyxpopa. To 1010 akpiPdg £yve yio A
TO MYOXPOUATO KOl Yo TG €AACCOVEG ovyyopdiec. Zvykekpiueva, KAOe cuyyopdia
SlpKOVoE £va. OEVTEPOLETTO, EVMD Ol CLYYOPSIES Y®PIoTNKOV HE EVAIGL OELTEPOLENTO
CLOMNG. XNV 0pyf] Tov KAOE OmOCTAGHOTOG TTponyovviay clonr 150ms kot 6to T€A0G
owwnn 400ms. OAot ot gpdvotl emAéyOnkav Aappdvovtag veoyny, 66o avtd NTav dvvatod,
évav cuvolMkO cuUPPBacd e TOVG OVTIGTOLYOVG XPOVICLOVG TTOV TPoTEiveL 1) BifAloypapia
TOV TOPOVGLAGTNKE.

il s
Stereo, 44100Hz

1.0
32t float 0.5+
| Mute | Solo
_ + | 0.0
S e
L R |-05-
S bt
1.0
1.0
0.5+
O}I‘W
-0.5-
| |10

Ewova 19, Ewcova amo ) oradikaocio exelepyaciog twv nywv oto mepifallov Audacity.

s
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3.2 To epOTNRATOLOYIO KOL Ol TPOKUTUPKTIKES EPOTIGELGS.

O akpoatng AKovye £vov GLVOLOGHO KLUOTOHOPE®V Vo, Tailovv o peilova 1 eAdocova
ovyyopdia Kot Hotepa and ol Evay SPOPETIKO GVVIVAGUO va Ttailel TNV 1010 akpPmg
ovyyopdia. Olot o1 dvvartol cuvdvacpol anédwoav 42 Nyntikd arocmdouato. H popen g
GVYKPIGNG OVGLOCTIKG NTAV “YopOoOUEVO-XaPOVUEVO” Kot “OApupuEVO-OMppévo”. Ze autd 10
TA0iG10, 0 aKPOaTNG Empene vo. SloAEEel mold amd Tig 000 GVYYoPdieg NTAV TEPIGGOTEPO
yopoovpevn 1 Ohppévn. Me Bdon ™ BiAoypagia, apod arovcidlel kabe povoikd TAaic1o,
ovvbeon, pvbudc, appovia, pehwdio, omopovoverol oe  évav  peydio Padbud 1
CLVUGOMUATIKY OTOKPLIOT] GE GUVOEST LE TO NYOXPOUA, AP KoL LUE TIG KUUOTOUOPPEG TOV
amoteAobV To KAOe Eva. Oa yivel £Tol dSLVATO VO EVIOTIGTOVV TTOLEG KLLOTOHOPPES £XOVV
KaAOTEPN “emidoon” oTIC YOPOVUEVEG Kot OAUUEVEG CLYYOPIIES, LE KPLTNPLO OV TIG KAVOLV
O YOPOVUEVEG N T OAPUUEVES amd OTL TIC KAVOLV AALEC KULOTOUOPPES. ZE VA TOPATAV®D
otad0 agaipeong Aowmdv, Bo pumopovoe va eEaybel oUVOEST HETAED TOL YOPAKTNPIGHOD
“yapoOHUEVOG/OAMUUEVOS” KOl TOV KUUATOLOPPDYV.

To gpompotordylo dnpovpyndnke ota Google Forms kot amotelobvtov ovclooTiKd and
d00 GKEAN, TO £va NTOV TPOKATAPKTIKO KOl TO OEVTEPO NTAV TO PACIKO KOUUATL.

Avoroywkn ZovOeon Hyov kot
2uvvoleOnuotikn Anoxkpion.

To EpWTNUATONOYLO ANMOTEAELTAL, TIEPQ ATIO TIC TPOKATAPKTIKES EPWTITELC, ATIO EVA
OUVOAO OKOUGTIKWY EPWTNHATWY. KaBe eva anod auta cuvodedetal and evav abvbeapo
TOV OTOLO MPETIEL va TATHOETE Y1d va akoUOETE TO QvTIOTOLXO NYNTKO anoonacpd. Na
onuelwBel Twe eival anapaitnTo To EpWTNUATOAGYL0 va anavtnBei ye T Xpnon
AKOUOTLKWV.

* ArtalTeital

Ewcova 20. To evnuepmwtixo unvopo otny apyn tov IpaTov tUeEPous.

Onwg gaivetar ko omv ewova, nmOnke amd Tovg €0EAOVTIEC Vo YPNGUYLOTOMGOVY
OKOUOTIKA Y10 T GULUTANP®ON TOL EPOTNUOTOAOYiOVL. Potbnkov emiong av Ha
YPNOULOTOCOVV OKOVOTIKG OTEKNG 1 WEIPES KOU CUUTANPOCOV KOl TN HAPKO TOV
OKOLGTIKAOV. ApyKd, EMAEXONKE VO EIVOL VTOYPEDTIKA TOL AKOVGTIKA Y10, VO TPOGEYYIGTOVV
TapOUOlEG GLVONKEG oKpoOaong Yy Tov kdbe eBehovty), OT®MG o OAEG TIC €PELVES NG
BpAoypapiag. ‘Htav ovotuyde mépav TV OLVOTOTHTOV TNG TOPOVCOS EPYACioS Vo
KANBoOV o1 €0ehOVTEG O GLVEYOUEVEG GUVEOPIEC GE EAEYYOUEVO YMDPO HE GUYKEKPIUEVO
eEomMoo.
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Ti €idoLG AKOLOTIKA OKOTIEVETE VA XPNCIYOTIOINTETE YIA TN CLPTIARPWON TOL EPWTNHUATOAOYIOU;
14 anavtiosig

In-ear (Weipeg) 10 (71,4%)

Over-ear (AKOUOTIKG OTEKAG) 4 (28,6%)

Eixova 22. Xto ovvoriko detyuo 14 eBsloviav, mavw omd to 70% ypnoyonoince axovotixd,
OOV YEIPag.

Amd pdpkeg, ol amavtnoelg £de&av OtL vanpyav 4 Samsung, 2 Sony, 2 Huawei, kot énetta
a6 éva Nokia, Riversong, Senheiser, Yenkee, iLuv kot Philipps.

Mola gival N Gx€on 0ag PE TN UOLTIKN;
14 anavtnoelg

@ AmASG akpoarrig

@ Epaoirexvikn evaoxoAnon (ite pe
KATTOI0 Opyavo, €iTe JE TN HOUOIKN
Tapaywyn K.A.1T)

@ Emayyehyarikn evacxoAnon (eviatikn
€EATKNON O KATTOI0 OpYavo, 1) 0TV
TTapaywyr], TNV EVopxXrnoTpwon K.A.1)

Ewcovo 23. H povaoikn exkmoidsvon tov Ogiyuorog.

21 ocvvéyewn, 0TS PAivETOL Kot Tapamivm, ot E0EAOVTEG epmTNONKOYV GYETIKA LE TN oYEon
TOVG pe TN povoikn, 6mwg N [1]. To 71,4% dMiwcav amAiol akpoatés, Ywpig va Exovv ToTté
EKTAOEVTEL EMOYYEAUATIKA GTNV LOVGIKT TOPAY®YY], GE KATOLO0 LOVGIKO OPYOVO K.A.T.

Amo avtovg mov €xovv AAPel KATOW LOVGIKT ekmaidgvot, dniadn to 28.6%, ot dvo nNrov
emoryyeApatieg Lovokol (oTnv elkoOVa LLE TOPTOKAAL KO TPAGIVO) EVA O TPITOG EPACLTEXVTG.
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AV AOXOAEIOTE EPACITEXVIKA 1) ETIAYYEAUATIKG, COPTIANPWOTE TN XPOVIKH SIAPKEIC TNG

EVAOXOANONG OCG HE QUTOV TOV TPOTIO. AV EI0TE ATIAOC OKPOATNG, AQNOTE TNV EPWTNCN KEVN.
3 anavtAoels

@ 0-2 xpovia

@ 3-5 xpovia

@ 6-7 xpovia

@ 8-10 xpovia

@ Mavw até 10 xpovia

Ewova 24. H kotovoun twv é0eloviay mov Eyovy eEKTaLOEVTEL HOVTIKA.

21 ovvéyewn, okoAovOnoav 600 OOKIHAGTIKEG OKOVOTIKEG epwThoelc. Me v idw
OTPATNYIKY OV KOTOGKEVAGTNKOV TO NYOYPDHUOTO KOl TO OTOGTACUATO, OTIXTNKOV VO
OOCTAGLOTO [E Thvo, Ta omoia Opwg émonlav pa peilova kot po eAdccova cuyyopdio
o010 010 oamdomacpa. O oKpoatng EMPENME VO EVIOMICEL TNV YAPOVUEVT] Guyyxopdia. Av
Kémolog amaviovce AGOoG oe aVTEC TIC OV0 TPATEG EPMTNCELS OEV TOV EMITPETOTAV V.
TPOYWPNGEL GTO SEVTEPO HEPOC KOL TO EPOTNUATOAOYIO Yo EKEIVOV GTANATOVCE eKel. AVTO
&ywe yio vo kpatnfel €va Osiylo T@V MO GLYKEVIPOUEVOV akpoat®v. Téooepa dtopa
eEapéniav amod to delypo HEG® aVTNG TNG OOTKAGTOG, EVA dEKN TPOYDPNGAV GTNV TANPN
GUUTATPMOGCT] TOV EPOTNUATOAOYIOV.

Moia cuyxopdia BewpeiTe OTI eival N xapoLevn; To APXEIO TIOL TIPETIEI VA AKOVOETE €ivVal GTOV
TIapaKkaTw cvvdeopo: https://tinyurl.com/ubb855e

14 anavtnoslg

@ H pwn
@ H dc0tepn
@ Aev utiépyxer Blagopd

Ewcova 25. H npartny doxiuaotikn epatnon, ue 100% mocooto emitvyiog.

46



Mola cuyxopdia BewpseiTe OTI eival N xapoLHEVN; To APXEio TIOL TIPETIEI VA AKOVGETE £iVal GTOV

TIaPaKATW cLvdeopo: https://tinyurl.com/rrpxI82
14 AmavtAoEeLg

@ H mpwn
@ H Be0tepn
Aev uttapyel dlagopd

Ewova 26. H debtepn dokiuootikn epatnon, omov 4 efeloviég amavinoay Lovlaouéva.

O1 €Behovréc TOU AavBaopéva Bswpnoav Tn  deUTEPN OOKIMAOTIKI €PWTNON WG
“xapoupevn” ONAwoav OAol Toug atrAoi akpoatég. Or eTmayyeAUaTieg POUTIKOI Kal O
EPACITEXVNG TNV AVAYVWPICAV OCWOTA WG , VW OAoI 01 €BeAOVTEC avayvwpioav CwoTd TV
TTPWTN DOKINACTIKA £pWTNON.

2TOV TTOPAKATW TTiVaKA TTapoucidlovTal OAEG Ol KUPMATOUOPPEG Kal O OuvOUQOooi, padi Je
KATTOIEG OUVTOUEUOEIG TTOU Ba XpNOIKWOTTOINBOUV WOTE VA TTEPIYPAPOUV Ol CUYKPICEIG Kal Ta
ATTOTEAECUATA HUE TTIO KATAVONTO TPOTTO.

HXOZXZ ZYMBOAO
Huitovo Sin
Tpiywvo Trig
Mpiovikd Saw
TeTpdywvo Sq
Huitovo pe Tpiywvo SinTrig
Huitovo ue MNMpiovikd SinSaw
Huitovo pe Tetpdywvo SinSq
Tpiywvo pe Mpiovikd TrigSaw
Tpiywvo pe TeTpdywvo TrigSq
Mpiovikd e TeTpdywvo SawSq
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3.3 O1 0ravTNGELS TOV GKPOUTOV.

Moia cuyxopdia BewpseiTe OTI eival AiyoTEEO BAIMUEVN; TO QPXEIO TIOL TIPETIEI VA AKOVOETE gival

OTOV TTAPAKATW cuvdeouo: https://tinyurl.com/vwrh5r3
10 anavtioeLg

@ H pwn
@ H dcotepn
@ Aev utdpxel diagpopd

Ewcova 27. Epotnon 1.

Xoykpion: Terpayovikog pe Tpryovikd oe eddiosova cuyyopdia.

Amoterléopata: To 50% amdvinoe mwg 0 TPIYOVIKOG £KOVE TN cLYXopdia Atydtepo
OAppévn, to 30% dev dkovae dapopd, eved 10 20% andvinoe TS 0 TETPAYOVIKOS
ékove T ovyyopdio Aydtepo BApévn.

Moia cuyxopdia OewpEiTe OTI €ival TIEPICCOTEPO XAPOUVMEVN; TO APXEIO TIOL TIPETIEI VA AKOVCETE

eival oTov tapakdTtw ocLvdecopo: https://tinyurl.com/shhmobn
10 anavtoelg

@ Hmpwm
@ H 5e0tepn
@ Aev utiapyel diagopd

Eiwova 28. Epawtnon 2.

Xoykpion: Terpayovikog pe Tpryovikd o peiCova cuyyopdia.

Amoterléopata: To 70% andvince ot 0 TPIy®VIKOS KAVEL T Guyyopdio TePIGeOTEPO
xopovpevn, 10 30% amdvinoe 0Tl 0 TETPUYWVIKOG KAVEL TN GLYYOPdia TEPIGGATEPO
yopovpevn. Iapatnpeitar cuvenela otig epotoeig 1-2.
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Moia cuyxopdia BewpseiTe OTI eival TLEPICCOTEPO OAIPPEVN; TO APXEIO TTOL TIPETIEI VA AKOVCETE

gival oTov TIapakdaTw ocLvdeoo: https://tinyurl.com/ro9vips
10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyxer diagopd

Ewova 29. Epartnon 3.

Xoykpron: Iprovetog pe Tetpaymvikd oe EMdocova cuyyopdia.

Amoteléopata: To 60% oamdvince moG O TETPAYOVIKOC £KOve TN ovyyxopdio
neplocoteEPo BAppéVN, 10 30% dev dikovse dapopd, evad to 10% amdvince mwg o
TPLOVOTOG EKAVE TN GLYYO0POIL TEPIGGOTEPO OAUUEVT.

MNoia cuyxopdia OewpEeiTe OTI €ival AiyOTEPO XAPOULUEVN; TO APXEIO TIOL TIPETIEI VA AKOVGCETE Eival

oToV TIapaKATw ovvdeopo: https://tinyurl.com/ttztjpp
10 anavtroeLg

@ Hmpwn
@ H Beotepn
@ Aev uttapyel dlapopd

Ewova 30. Epartnon 4.

2oykpron: Iprovetdg pe Tetpaywvikd oe peilova cuyyopdia.

Amnoteréopata: To 80% amdvince Tmg o TETPAY®mVIKOG KOVE TN cLuyyopdia Arydtepo
xopovpevn, eved to 20% 0dev dkovoe dweopd. Ilapoatmpeitar cvvémein otig
epomoelg 3-4.
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Moia cuyxopdia BewpseiTe OTI eival TLEPICCOTEPO OAIPPEVN; TO APXEIO TTOL TIPETIEI VA AKOVCETE

€ival oTov TTapakaTw cLuvdeopo: https://tinyurl.com/ttkivhr
10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyxer diagopd

Ewova 31. Epartnon 5.

e >0ykpion: Ilpovetdg pe Tprymvikd oe edocova cuyyopdia.
e Amoteréopata: To 100% oamdvince Mg 0 TPLY®OVIKOG £€KOve T ouyyopdia

TEPLECOTEPO OAUUEVT).

Moia cuyxopdia BewpeiTe OTI €ival TIEPICCOTEPO XAPOLHEVN; TO APXEIO TIOL TIPETIEI VA OKOVGCETE

€ival OTOV TIApaKATWw ocLVOeoO: https://tinyurl.com/thsvaqy
10 AnavtioeLg

@ H mpwn
@ H 5e01epn
© Aev umapyel Siagopd

Ewova 32. Eparnon 6.

e >0ykpion: Ilpovetdg pe Tpryovikod o peilova ocuyyopdia.

o Amoteréopata: To 80% oambvince TG 0 TPOVOTOS £Kove TN Gvyxopdia
TEPLECOTEPO YOPOVUEVT, TO 10% TG 0 TPIYOVIKOG £KAVE TN GLYYOPOIL TEPIGGOTEPO
xopovpevn evd to 10% oev dkovoe dtapopd. [lapatnpeitor cuvéneln 6T EpOTNOELS
5-6.
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Moia cuyxopdia Bswpeite OTI eival TLEPICCOTEPO BAIUPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE
€ival oTov TTapakaTw cvvdeopo: https://tinyurl.com/whj?nkm

10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyer Siagopda

Ewova 33. Epartnon 7.

o >0ykpion: Hurtovikdg pe Tpovartd o ehdocova cuyyopdia.
o AmoteAéopata: To 100% omdvinoe mwg o MUTOVIKOG £KOVE Tn ovyyxopdio

TEPLECOTEPO OAUUEVT).

Moia cuyxopdia BewWPEITE OTI €ival TIEPICCOTEPO XAPOLVKEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE
gival oTov TtapakdTw cLvdeopo: https://tinyurl.com/wg3fcca

10 anavtioeLg

@ H mpwn
@ H dcotepn
@ Aev utdpxel diagpopd

Ewcovo 34. Epaotnon 8.

o Xvuykpion: Hurovikdg pe Iprovotod o peilova suyyopdio.

o Amoteléopota: To 80% amdvinoe mog 0 mPOVOTOG Ekave TN ovyyopdia
TEPLOGOTEPO YOPOLUEVT], TO 10% amdvince mmg 0 NUITOVIKOG EKave T GLYYXopdia
neEPLocOTEPO YapovueVN, T0 10% dev dicovoe dapopd. ITapatnpeitar cuvénein oTig

epooels 7-8.
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Moia cuyxopdia Bswpeite OTI eival TLEPICCOTEPO BAIUPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE
€ival oTov TTApakaTw cvvdeopo: https:/tinyurl.com/upxf7Zje

10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyer Siagopda

Ewova 35. Epartnon 9.

o >0ykpion: Huttovikdc pe Tetpaywvikd oe ehdocova cuyyopdia.
o AmoteAéopata: To 100% omdvinoe mwg o MUTOVIKOG £KOVE Tn ovyyxopdio

TEPLECOTEPO OAUUEVT).

Moia cuyxopdia BewWPEITE OTI €ival TIEPICCOTEPO XAPOLVKEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE
gival oTov TtapakaTw cvvdeopo: https:/tinyurl.com/wyddag2

10 anavtioeLg

@ H mpwn
@ H dcotepn
@ Aev utdpxel diagpopd

Ewcovo 36. Epatnon 10.

Xvykpion: Hurtovikog pe Tetpaywvikd oe peilova cuyyopdioa.
Amoteléopata: To 80% oamavince TG O TETPAYOVIKOS £KOve TN ouyyopdio
TEPLOCOTEPO YAPOVUEVT, VD TO 20% dev dkovae dapopd. [Tapatnpeitar cuvéneio

ot1g epotoelg 9-10.
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Moia cuyxopdia Bswpeite OTI eival TLEPICCOTEPO BAIUPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTov TTapakaTw cLuvdeopo: https://tinyurl.com/wjeaxap
10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyer Siagopda

Ewova 37. Epatnon 11.

e >0ykpion: Hutovikdc pe Tpryovikd oe ehdocova cuyyopdia.

o Amoteréopata: To 50% oambvinoce mog 0 TPyovikdg £KOve TN ovyyopdia
neplocotepo Oppévn, 10 40% amdvince TG 0 NUTOVIKOS €Kave T Gvyyxopdia
neplocOTeEPO OAppévn, eved 1o 10% dev dkovse dapopd. Ipdkettar yuo pia amd T1g
EPMTNGELS TOL Olyaoay TO JElYUO TEPICGOTEPO.

Moia cuyxopdia BewpeiTe OTI €ival TIEPICCOTEPO XAPOLHEVN; TO APXEIO TIOL TIPETIEI VA OKOVGCETE

€ival oTov TtapakaTw cvvdeopo: https://tinyurl.com/tbc3yxm
10 AnavtioeLg

@ H mpwn
@ H 5e01epn
© Aev umapyel Siagopd

Ewova 38. Epartnon 12.

e >0ykpion: Hurtovikdg pe Tpryovikd e peilova cuyyopdia.

o Amoteréopata: To 80% oambvince moG 0 TPyovikdg €Kove TN ovyyopdia
TEPLECOTEPO YopoOuevT, 10 20% amdvince TG 0 NUTOVIKOG EKave TN cvyxopdio
TEPLGGOTEPO YapovpevT. Evd 1o detypo otn ohykpion MUITOVIKOD KOl TPIY®VIKOV
ntav dyoouévo OGOV agopd T0 gldocov mepPdAiov, aivetar va TAcoETOL
EexdBapa VTEP TOV TPIYWVIKOD OGOV apopd to peilov mepifdiiov og oxéon e T0
nuitovo.
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Moia cuyxopdia OswpseiTe OTI €ival TLEPICCOTEPO BAIUPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

eival oTov TtapakdTw ocvvdeopo: https://tinyurl.com/ttagddw
10 anavtoeLg

@ H mpwn
@ H Beotepn
@ Aev uttdpyxel diapopd

Ewova 39. Epartnon 13.

Xoykpron: Hyoypopo SinSaw pe nydypopo TrigSaw oe ehdocova cuyyopdia.
Amnoteréopata: To 70% amdvince nog dev vrdpyet owpopd. To 20% amdvince mmg
10 SinSaw kdvet ™ cvyyopdia mepiocotepo OApévn, evad to 10% mwg to TrigSaw
KAveL TN GVYY0Pdia TEPLGGOTEPO OALUUEV.

Moia cuyxopdia BewpeiTe OTI €ival TIEPICCOTEPO XAPOLHEVN; TO APXEIO TIOL TIPETIEI VA OKOVGCETE

€ival oTov TIapakdaTw ocLvdeopo: https://tinyurl.com/rdhsowa
10 AnavtioeLg

@ H mpwn
@ H 5e01epn
@ Aev uttdpyxel dlapopd

Ewova 40. Epartnon 14.

Xoykpron: Hyoypopo SinSaw pe nydypopa TrigSaw o peiCova cuyyopdia.
Amnoteléoparta: To 60% amdvinoe nwg dev vapyet dtopopd. To 20% andvinoce mwg
10 SinSaw Kdvel 1N ovyyopdia mEPGGOTEPO Yopovuevn, eved to 20% mwg 10
TrigSaw Kdvet T cvyyopdio TEPIGGOTEPO YOUPOVUEVT.

Oocov apopd To. SVO CVTA NYOYPDOUATA, T TAELOYNEIO TOL OelylOTOS OmAVTINGE OTL dgV
VIapyeL dopopd petald tovg, eite og peilov eite oe eddocov mepiPdAlov. To avapevopevo
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emokoAovfo Aomdv givarl o GLVETELD TOV JElYUATOG OGOV APOPE TIC GVYKPICELS AVTAOV TMV
NYOXPOUATOV LE Ta VITOAOITO. AvapEvETat ONANST] VO GLYKAIVOLV O OTOVINGELG.

Moia cuyxopdia BewPEITE OTI €ival TIEPICCOTEPO XAPOLKEVN; TO APXEIO TIOL TIPETIEI VA AKOVCETE
€ival oTov TtapakaTw cvvdeopo: https://tinyurl.com/r4b49xn

10 anavtioeLg

@ H mpwmn
@ H deotepn
@ Asv uttdpxel Siagpopd

Ewcovo 41. Epatnon 15.

e XUykpion: Hydypopoa SinSaw pe nydypopa TrigSq oe peilova cuyyopdia.
o Amoteléopota: To 80% amdvince mwg 1o SinSaw Kavel T cvyyopdia mTepoadTEPO
yxopovpevn. To 20% amdvince Tog dev VIAPYEL S1APOPA.

Moia cuyxopdia OswpseiTe OTI €ival TLEPICCOTEPO BAIUPEVN; TO APXEIO TIOL TIPETIEI VO AKOVOETE
gival oTov TtapakaTw oLvdeopo: https://tinyurl.com/ukz4dpx

10 anavtroeLg

@ Hmpwn
@ H Beotepn
@ Aev uttapyel dlapopd

Ewova 42. Epartnon 16.

XOykpron: Hyoypopo SinSaw pe nydypopa TrigSq oe eddocova cuyyopdia.
Amnoteréopata: To 80% amdvince mwg to TrigSq kdver ™ cvyyopdio mePGGOTEPO
OAppevn. To 10% oamdvinoe mog o SinSaw Vv KAvel TeEPLocOTEPO OALUEVT, EVD
10 10% dgv drovoe drapopd. [apatnpeital cuvéneia otic epotoelg 15-16.
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Moia cuyxopdia Bswpeite OTI eival TLEPICCOTEPO BAIUPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTov TTapakaTw cLvvdeopo: https:/tinyurl.com/rkfdhjv
10 AMAVTACELS

@ H mpwn
@ H Be0tepn

@ Aev umapyer Siagopda
10%

Y

Ewova 43. Epartnon 17.

Xoykpron: Hyoypopo SinSq pe nyoxpopa SinSaw e ehdocova cuyyopdia.
Amnoteréopata: To 80% amdvince mwg to SinSaw kdével T cvyyopdia TEPIGSITEPO
OAppevn. To 10% amdvinoe tog to SinSq v Kével TepocOTEPO OAUUEVT, EVOD TO
10% dev dxovace d10popda.

Moia cuyxopdia BewpeiTe OTI €ival TIEPICCOTEPO XAPOLHEVN; TO APXEIO TIOL TIPETIEI VA OKOVGCETE

€ival oTov TtapakaTw cvvdeopo: https://tinyurl.com/tgrqazg
10 AnavtioeLg

@ H mpwn
@ H 5e01epn
© Aev umapyel Siagopd

Ewova 44. Epartnon 18.

Xoykpron: Hyoypopo SinSq pe nydyxpopa SinSaw og peilova cuyyopdia.
Amnoteléoparta: To 60% andvinoe mmg 1o SinSq kdvel T cuyyopdio TEPIGGHTEPO
xopovpevn. To 10% amdvimoe nwg o SinSaw v KAveL TEPIGSOHTEPO YOPOVUEVT,
eva 10 30% dev dxovoe dtapopd. [Tapatnpeiton cuvénela otig epmtoetg 17-18.
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Moia cuyxopdia BewpeiTe OTI €ival TIEPICOOTEPO XAPOLVPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE
€ival oTov TTapakaTw cLvvdeopo: https://tinyurl.com/vm308;)3

10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyer Siagopda

Ewova 45. Epatnon 19.

e >0ykpion: Hyoypopo SinSq pe nyoxpopa SqSaw oe peiova cuyyopdia.
e Amoteréopata: To 100% amdvince ot 10 SinSq Kdvel TN cvyyopdia TEPICCOTEPO

YOPOVLEVT.

MNMoia cuyxopdia BewpeiTe OTI eival TLEPICCOTEPO BAIMPEVN; TO QPXEIO TIOL TIPETIEI VO AKOVOETE
gival oTov TtapakaTw cvvdeouo: https://tinyurl.com/séh272g

10 anavtioelg

@ H mpwn
@ H Beotepn
@ Asv uttdpyel diapopd

Ewcovo 46. Epatnon 20.

Xvykpion: Hyoxpoua SinSq pe nyoyxpopo SqSaw oe ehdcssova cuyyopdia.
Anoterléopata: To 80% amdvinoe ott to SqSaw kdvet tn cvyyxopdia mePlocdTEPO
OAppévn, evo 1o 20% amdvinoe ott to SinSq kdvel T cvyyopdio TEPIOCOHTEPO
OAppévn. Hopamnpeitar cvvéneia otic epomoelg 19-20.

57



Moia cuyxopdia BewpeiTe OTI €ival TIEPICOOTEPO XAPOLVPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTOV TIAPaKATW oLVOECHO: https:/tinyurl.com/smytza2
10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyer Siagopda

Ewova 47. Epatnhon 21.

XHykpron: Hydypopo SinSq pe nyoxpopa TrigSq oe peiova cuyyopdia.
Amoteléopata: To 50% amdvince 6tL dev vdpyet dtapopd, to 30% andvinoce 0Tt 10
TrigSq kdéver T cvyyopdia mepiocdtepo yapoevn, 1o 20% amdvince ott to SinSq
KAVEL TN GLYYOPOIL TEPLGGOTEPO YAPOVLLEVT).

Moia cuyxopdia Bewpeite OTI eival TLEPICCOTEPO BAIPPEVN; TO APXEIO TIOL TIPETIEI VO AKOVOETE
€ival oTov TIAPAKATW cLVdeoo: https://tinyurl.com/td7e8qd

10 anavtroelg

@ H mpwn
@ H de0tepn
@ Aev umapxel Siagopda

Eiwovo 48. Epaotnon 22.
e >0ykpion: Hyoypopo SinSq pe nyodyxpopa TrigSq o ehdocova cuyyopdia.

o Amoteréopota: To 60% amdvince ott to SinSq kdéver T cvyyopdio TEPIGGOTEPO
OAppévn, to 40% amdvince ot 0V VILAPYEL SLOPOPAL.
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Moia cuyxopdia BewpeiTe OTI €ival TIEPICOOTEPO XAPOLVPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTov TTApakaTw cLvvdeopo: https:/tinyurl.com/u8km4%h
10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyer Siagopda

Ewova 49. Epartnon 23.

Xoykpron: Hyoypopo SinSq pe nyoxpopa TrigSaw ce peilova cuyyopdia.
Amnoteréopata: To 80% amdvince ott 1o TrigSaw kéver T cvyyopdia mteplocdTEPO
xopovpevn, 10 20% amdvince ott 1o SinSaw KAvel ™ cvyyopdio mEPIGSOTEPO

YOPOVUEVT.

Moia cuyxopdia Bswpseite OTI eival TLEPICCOTEPO BAIUPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTov TtapakaTw cLvvdeopo: https:/tinyurl.com/u3oa3og
10 AnavtioeLg

@ H mpwn
@ H 5e01epn
© Aev umapyel Siagopd

Ewova 50. Epartnon 24.
e >0ykpion: Hyoypopo SinSq pe nyodxpopa TrigSaw oe eAdocova cuyyopdia.

e Amoteréopata: To 100% amdvince ot 10 SinSq Kdvel TN cvyyopdia TEPICCOHTEPO
OAppévn. Hapamnpeitar cvvéneia otic epmoelg 23-24.
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Moia cuyxopdia Bswpeite OTI eival TLEPICCOTEPO BAIUPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTov TTapakaTw cvvdeopo: https://tinyurl.com/u7n5fuw
10 AMAVTACELS

@ H mpwn
@ H Be0tepn

a @ Aev umapyer Siagopda

Ewova 51. Epatnon 25.

XHykpron: Hyoypopo SinTrig pe nydypopa SinSq o ehdocova cuyyopdia.
Amnoteléoparta: To 90% oamdvinoe ott 1o SinTrig kével T cvyyopdia TEPIGGHTEPO
OAppévn, to 10% omdvinoe ot 10 SinSq KAvel TN GLYYOPOIM TEPIGGOTEPO
oA ppévn.

Moia cuyxopdia BewPEITE OTI €ival TIEPICTOTEPO XAPOULMEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

gival oTov TtapakaTw cvvdeopo: https://tinyurl.com/wtvmemg
10 anavtroelg

@ H pwn
@ H de0tepn
@ Aev umapxel Siagopd

Eiwcova 52. Epatnon 26.

Xoykpron: Hyoypopo SinTrig pe nydypopa SinSq og peilova cuyyopdia.
Amoteléopata: To 80% amdvinoe ott to SinSq KAvel T cvyyopdio TEPIGGOTEPO
xopoovpevn, 10 20% amdvince ott 1o SinTrig kdver ™ cvyyopdio. mEPIGGITEPO
yopovpevn. Iapatnpeitar cuveneia otig epotoelg 25-26.
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Moia cuyxopdia Bswpeite OTI eival TLEPICCOTEPO BAIUPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTOV TIapakaTw cLvdeopo: https://tinyurl.com/vqa3I8b
10 AMAVTACELS

@ H mpwn
@ H Be0tepn

a @ Aev umapyer Siagopda

Ewova 53. Epatnon 27.

Xoykpron: Hyoypopo SinTrig pe nydypopa SinSaw og eAdocova cuyyopdia.
Amnoteléoparta: To 90% oamdvinoe ott 1o SinTrig kével T cvyyopdia TEPIGGHTEPO
OAppévn, 1o 10% omdvinoe ott to SinSaw kdvel T cvyyxopdio. TEPIGCOTEPO
oA ppévn.

Moia cuyxopdia BewWPEITE OTI €ival TIEPICCOTEPO XAPOLVKEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

gival oTov TtapakaTw cuvdeouo: https://tinyurl.com/s5cg4mn
10 anavtioeLg

@ H mpwn
@ H dcotepn
@ Aev utdpxel diagpopd

Eiwcovo 54. Epatnon 28.

Xoykpion: Hyoyxpoua SinTrig pe nydyxpopa SinSaw og peilova cuyyopdia.
Amnotedéopata: To 80% amdvince ott o SinSaw kdvel T cvyyopdia TEPIGGHTEPO
xopovpevn, 10 20% amdvince ott 1o SinTrig kdver ™ cvyyopdio. mEPIGGITEPO
yopovpevn. Iapatnpeital cuvenela otig epotoelg 27-28.

61



Moia cuyxopdia BewpeiTe OTI €ival TIEPICOOTEPO XAPOLVPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTov TTapakaTw cLuvdeopo: https://tinyurl.com/sn87weu
10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyer Siagopda

Ewova 55. Epartnon 29.

Xoykpron: Hyoypopo SinTrig pe nydypopo SqSaw oe peilova cuyyopdia.
Amoteléoparta: To 80% amdvinoe ott 10 SqSaw kdvel ) cvyyopdio meEPIGGHTEPO
xopovpevn, 10 20% amdvince ott 1o SinTrig kdver ™ cvyyopdio mEPIGSITEPO
YOPOVLEVT.

Moia cuyxopdia BewpseiTe OTI €ival TLEPICCOTEPO BAIMPEVN; TO QPXEIO TIOL TIPETIEI VA AKOVOETE

gival otov TtapakaTw cuvdeouo: https://tinyurl.com/uélmhkg
10 anavtioeLg

@ H mpwn
@ H dcotepn
@ Aev utdpxel diagpopd

Ewcova 56. Epatnon 30.

o Xvuykpion: Hyoypopa SinTrig pe nyoyxpouo SqSaw e eAdocova cuyyopdio.
e Amoteréopata: To 70% amdvince ott to SinTrig kdvel T cvyyopdia TEPIGSHTEPO
OAppévn, 10 20% omdvinoe ot to SqSaw Kkdvel Tn cvyyopdio. TEPIOCOHTEPO

OAppévn, evod 1o 10% dev drovoe dtapopd. [apatnpeitor cuvETELD GTIC EPOTNCELG
29-30.
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Moia cuyxopdia BewpeiTe OTI €ival TIEPICOOTEPO XAPOLVPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTov TMapakaTw cvvdeopo: https://tinyurl.com/rh2zgak
10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyer Siagopda

Ewova 57. Epatnon 31.

Xoykpron: Hyoypopo SinTrig pe nydypopa TrigSaw oe peilova cuyyopdia.
Amnoteréopata: To 70% amdvinoe ott 1o TrigSaw kéver T cvyyopdia mteplocdTEPO
xopovpevn, 10 30% amdvince ott 1o SinTrig kdver ™ cvyyopdio mEPIGSOTEPO
YOPOVUEVT.

Moia cuyxopdia Bswpeite OTI eival TLEPIGOOTEPO BAIPPEVN; TO APXEIO TIOL TIPETIEI VA AKOVTETE

gival oTov TtapakaTw cuvdecopo: https://tinyurl.com/wg7pkd]
10 anavtioeLg

@ H mpwn
@ H 5e01epn
© Aev umiapyer diagopd

Ewova 58. Epartnon 32.

Xoykpron: Hyoypopo SinTrig pe nydypopo TrigSaw oe ehdocova cuyyopdia.
Amnoteréopata: To 80% amdvince ott to SinTrig kével T cvyyopdia tePGGdTEPO
OAppevn, 1o 20% amdvinoe ot 1o TrigSaw xdvel T ovyyopdio meEPLGGOTEPO
OAppévn. Mapatnpeital cvvéneia otic epmtioetg 31-32.

63



Moia cuyxopdia BewpeiTe OTI €ival TIEPICOOTEPO XAPOLVPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTov TTapakaTw cLVvdeopo: https://tinyurl.com/srnxzfv
10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyer Siagopda

Ewova 59. Epartnon 33.

Xoykpron: Hyoypopo SinTrig pe nydypopa TrigSq o peilova cuyyopdia.
Amoteléoparta: To 70% amndvinoe ott 1o TrigSq kdvetl ) cvyyopdio meplGGdTEPO
xopovpevn, 10 20% amdvince ott 1o SinTrig kdver ™ cvyyopdio mEPIGSITEPO
xopovpevn, to 10% dev dkovoe dapopa.

MNoia cuyxopdia BewpeiTe OTI eival TEEPICCOTEPO OAIMPEVN; TO APXEIO TIOL TIPETIEI VO AKOVOETE

€ival oTov TTapakaTw cvvdeopo: https:/tinyurl.com/qgdjsr3
10 anavtroelg

@ H pwn
@ H de0tepn
@ Aev umapxel Siagopd

Eixovo 60. Epatnon 34.

e >0ykpion: Hyoypopo SinTrig pe nydypopa TrigSq og eddocova cuyyopdia.

e Amoteréopata: To 60% amdvince ott o SinTrig kével T cvyyopdia TEPIGGHTEPO
OAppévn, 1o 30% omdvinoe ot to TrigSq kdéver 1 ovyyopdion meplocdTEPO
OAppévn, to 10% dev dxovoe dwapopa. IMapatmpeitor cvvéneia 6T EpOTNOELS
33-34.

64



Moia cuyxopdia BewpeiTe OTI €ival TIEPICOOTEPO XAPOLVPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTov TTapakaTw cvvdeopo: https://tinyurl.com/t2aqyfr
10 AMAVTACELS

@ H mpwn
@ H Be0tepn

@ Aev umapyer Siagopda
10%

Ewova 61. Epartnon 35.

XHykpron: Hyoypopo SqSaw pe nydypopa SinSaw cg peilova cuyyopdia.
Amnoteréopata: To 80% amdvinoe ot to SqSaw KAvel 1 cvyyopdic mePGoOTEPO
xopovpevn, 10 10% amdvince ot 1o SinSaw Kdavel ™ cvyyopdio. mEPIGGATEPO
xopovpevn, to 10% dev dkovoe dapopa.

Moia cuyxopdia BewpeiTe OTI eival TIERICCOTEPO BAIEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE
€ival oTov TIapakaTw cLvdeopo: https:/tinyurl.com/weo7t9r

10 anavtroelg

@ H pwn
@ H de0tepn
@ Aev umapxel Siagopd

Ewova 62. Epartnon 36.

e >0ykpion: Hyoypopo SqSaw pe nydypopa SinSaw cg eAdocova cuyyopdia.

e Amoteréopata: To 50% amdvince ott to SinSaw kdével T cvyyopdia TEPIGSHTEPO
OAppevn, 1o 20% omdvinoe ot to SqSaw kdével TN ovyyopdio meEPLocOHTEPO
Ohppévn, 1o 30% dev dkovoe dapopa. IMapatnpeitor ot n mAsoyneio sivol
GLVETNG OTIS EpwTNOELS 35-36.
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Moia cuyxopdia BewpeiTe OTI €ival TIEPICOOTEPO XAPOLVPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTov TtapakaTw cLvvdeopo: https://tinyurl.com/vxfhjgc
10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyer Siagopda

Ewova 63. Epartnon 37.

Xoykpron: Hyoyxpopo SqSaw pe nydypopa TrigSaw oe peiCova cuyyopdia.
Amnoteréopata: To 70% amdvince ott to SqSaw Kdavel T cvyyopdio TEPIGGOTEPO
xopovpevn, to 20% amdvince ot to TrigSaw kdvel tn cvyyopdia meEPIGGOTEPO
xopovpevn, to 10% dev dkovoe dapopa.

Moia cuyxopdia Bswpseite OTI eival TLEPICCOTEPO BAIUPEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

€ival oTOV TIapakaTw ocLvdeopo: https://tinyurl.com/tkfcmyb
10 AnavtioeLg

@ H mpwn
@ H 5e01epn
© Aev umapyel Siagopd

Ewova 64. Epartnon 38.

e >0ykpion: Hyoypopo SqSaw pe nydypopa TrigSaw ce ehdiocova cuyyopdia.

e Amoteréopata: To 80% amdvince ott 1o TrigSaw kdvel T cvyyopdia meplocdTEPO
OAppévn, 1o 10% omdvinoe ot to SqSaw kdével N ocvyyopdio mEPLOCOHTEPO
OAppevn, to 10% dev dxovoe dwgpopa. IMapatnpeitor cvvéneia 6T EpOTNOELS
37-38.
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Moia cuyxopdia BewpeiTe OTI €ival TIEPICOOTEPO XAPOVMEVN; TO APXEIO TIOL TIPETIEI VA AKOVOETE

gival oTov TIapakATw oVvdeopo: https://tinyurl.com/srhgbégx
10 AmavtAosLg

@ H mpwn
@ H 5e0tepn
@ Aev utapxer Siagopda

Ewova 65. Epartnon 39.

Xoykpron: Hyoypopo SqSaw pe nydypopa TrigSq oe peilova cuyyopdia.
Amnoteréopata: To 80% amdvinoe ot to SqSaw KAvel 1 cvyyopdic mePGoOTEPO
xopovuevn, 10 10% amdvinoe ot 1o TrigSq kdver t cvyyopdia meplocdTEPO
xopovpevn, to 10% dev dkovoe dapopa.

MNoia cuyxopdia BewpeiTe OTI eival TEEPICCOTEPO OAIMPEVN; TO APXEIO TIOL TIPETIEI VO AKOVOETE

gival oTov TtapakaTw cvvdeopo: https://tinyurl.com/rékgnhy
10 anavtroelg

@ H pwn
@ H de0tepn
@ Aev umapxel Siagopd

Eixova 66 Epartnon 40.

Xoykpron: Hyoyxpopo SqSaw pe nydypoua TrigSq oe ehddoova cuyyopdia.
Amoteléoparta: To 80% amdvinoe ott 10 TrigSq kdvet ) cvyyopdio mePIGGOTEPO
OAppévn, to 20% amdvinoe ott to SqSaw. [lapatnpeitor GuVETELD GTIG EPOTACELS
39-40.
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Moia cuyxopdia BewpeiTe OTI gival TIEPICCOTEPO XAPOLHEVN; TO APXEIO TIOL TIPETIEI VA AKOVGCETE

€ival oTov TtapakaTw cvvdeopo: https://tinyurl.com/wxk8wms
10 AMAVTACELS

@ H mpwn
@ H Be0tepn
@ Aev umapyxer diagopd

Ewova 67. Epatnon 41.

Xoykpron: Hyoyxpopo TrigSq pe nydypopa TrigSaw o peiCova cuyyopdia.
Amnoteléoparta: To 80% amdvtnoe ott to TrigSaw kdvel 1t cvyyopdia mepiocdTEPO
xopovuevn, 10 20% amdvinoe ott 1o TrigSq kdver t cvyyopdia meplocdTEPO
YOPOVLEVT.

Moia cuyxopdia Bewpeite OTI eival TLEPICCOTEPO BAIPPEVN; TO APXEIO TIOL TIPETIEI VO AKOVOETE

€ival oToV TIapakaTw cLvdeopo: https:/tinyurl.com/téymagpy
10 anavtroelg

@ H mpwn
@ H de0tepn
@ Aev umapxel Siagopda

Ewova 68. Epartnon 42.

e >0ykpion: Hyoypopo TrigSq pe nydypopa TrigSaw ce ehdlocova cuyyopdia.

e Amoteréopata: To 70% amdvince ott to TrigSq kdvel T cvyyopdio TeEPIGGOTEPO
OAppévn, 1o 20% amdvinoe ot to TrigSaw kdvel T ocvyyopdio meEPIGGOTEPO
OAppevn, to 10% dev dxovoe dwpopd. IMapatnpeitor cvvéneia ot EpOTNOELS
41-42.
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3.4 AToTELEGNOTO. KOL GTOTIOTIKY] ETEEEPYAOIOL.

Ot cLVVOAIKOT GLVOLOGLOT KVLATOLOPPDV EXOVV NON TEPYPUPEL GLYKEVIPOTIKA. ApyiKd, Oa
TOPOLGLOGTOVV Ol GLVOLOCHOL Kol Ol avTioTOoLES EMOOGEIS TOVg o€ peilov kol EAdccoV

miaicto. Ov ocvvovacpol mepvodv amd 5 cvykpicels yw kdBe mioiclo, evd ot amiég

KUUOTOROPPES oo 3.

Ta mocootd mov TOPOLGLALOVTOL TOPOKAT® TPOKLATOVY MO TO KAAGUO TTOL EXEL MG

TOPOVOLLOGTY] TIG GUVOAIKES GLYkpicels (5 Kot 3 avtioTorya) Kot ¢ aplOunTn TIc POpEG TOL

10 delypa kotd mistoymoeio (tovAdyotov 50% cvppovia) amo@dcice OTL 0 GLVOLAGLOG

elvai mo yapovuevog (yio peilova) ko mo OAupévog (yo eddocova.)

Iivoxac 2: YvvoAkd 1Toc0oTd  0KPOoaT®V 7oL £Kpvay 1o KAfe nydypouo ®¢ “mo

YOPOVUEVO™.

HXOXPQMA ZYMBOAO MocooTd oTo OTT0i0
XOPOKTNPIOTNKE o]
OUVOUOO OGS wg
(ouykpITIKA) TTIO XOPOUUEVOG

Huitovo Sin 0

Tpiywvo Trig 66.6666%

Mplovikd Saw 66.6666%

Tetpdywvo Sq 66.6666%

Huitovo pe Tpiywvo SinTrig 0

Huitovo pe Mpiovikd SinSaw 40%

Huitovo pe TeTpadywvo SinSq 60%

Tpiywvo pe MNMploviko TrigSaw 60%

Tpiywvo pe TeTpdywvo TrigSq 20%

Mpioviké pe TeTpdywvo SawSq 80%
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IMivaxoc 3: YuvoAMKG TOGOoTé aKpoaTdV 1ov Ekpwvayv 1o KGOe nydypouo oc “mo

YLOPOVUEVO”.

HXOXPQMA 2YMBOAO MNocooTd oTo OTT0i0
XOPOKTNPIOTNKE o]
OuUVOUAOOG wg
(ouykpITIKA) TTI0 BAIPUEVOG

Huitovo Sin 66.6666%

Tpiywvo Trig 100%

Mpiovikd Saw 0

TeTpdywvo Sq 33.3333%

Huitovo pe Tpiywvo SinTrig 80%

Huitovo pe Mpioviké SinSaw 40%

Huitovo pe Tetpdywvo SinSq 60%

Tpiywvo pe Mpiovikd TrigSaw 20%

Tpiywvo pe TeTpdywvo TrigSq 60%

Mpiovikd e TeTpdywvo SawSq 20%

211 OLVEXELD, EPOUPUOCTNKE OTNV avAAvon Tov dedopévav to Point-Biserial Correlation
Coefficient. H epunveia, n eneEnynon kot 1 épappoyn tov peyéBovg avtod otnpiydnke oty
oTOTIOTIKY enesepyacio g [45].

Ta dedopéva yopiommkav pe T€T010 TPOMO, OOTE HE TNV €Qapuoyn tov Point-Biserial
Correlation Coefficient (am6 €6d kot unpog PBCC) va amopovwbet 1 dvvatdv n emippon
OV O0KEL KAOE KLUATOHOPPY GTNV EMAOYN TOL OKPOOTN KOL TN YPNON TOV YOPAKTNPIGHOD
“yapobuevos” M “Avmnupévoc. o tov otdyo avtd, dnuovpyndnkav 4 mivaxkes, €vag
OLYKEVTPMOTIKOC Y10 KAOE KLLLOTOLOPON.

O «dé0e mivaxoag mePEXEL OMOVTNOCELS OTIC EPMOTNOELS TOV EPMTNUOTOAOYIOV TTOV YivovTot
OLYKPIGES OMOL GULUUETEXEL HOVOUEPDS T KLHOTOUOP(PY TOL pog evoweépsl. [
TAPASEYUO, GTOV TIVOKO TOV MMWTOVOL TOPOLGLAlOVTOL TO OMOTEAEGUOTO OA®V TV
OLYKPIGE®MV OTIC OTOieC GLUUETEXEL €ite LOVO TOL TO MPUTOVO. €iTE CLUUETEXEL LOVOUEPDS
o€ ouvdvacuo. ANAadY|, Yo ToV Tivako Tov NUITdvov Aapfavetal vrdymv N cHykpion Sin
pe Saw. aAAd kol 1 ovykpron SinSaw pe SawSq, 6ev AapPdvetor Opwe n cuyKplon SinSaw
pe SinTrig yloti To Nuitovo dev GUUUETEXEL LOVOUEPMG GTN GUYKPLOT), OAAL TEPLEYETOL KO
GTOLG OVO GLVOVAGHOVG.
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O dwywpiopds €ytve pe avtdV TOV TPOTO AOGTE VO doKIHaoTeEL M 100G TS vdBeong “o
oLVVOLAGUOG OV TEPIEXEL MNUITOVO CLGYETILETOL OTATIOTIKA UE TNV ATAVINGT T0 GKOVOUA.
eivat yapovuevo Y| to axovouo eivor Qlyuévo’.

H mapondve owdoyq pog odnynoe oe 23 ocvuvolkd ocvykpicelc. Ot amavinocelg tov
OelylaTog TOEVOUNLEVES LE 0T TN AOYIKT TOPOVGLALOVTOL GTOVG TOPOKAT® TIVOKES.

IMivaxoc 4: YvvoMkd Toc06Td cVYKPIoE®V Yo, OAOVE TOVC GLVOVAGUOVC TTOV TEPLEYOVV

NUWTOVIKO TOAUO.

AYZEQN MEPOX TOY [MEPOX TOY AEII'MATOX
API®GMOZ AEI'MATOX [1OY [IIOY BPHKE TO
EPQTHXHX BPHKE TO |ZYNAYAXMO ME SIN IIIO
2YNAYAZMO ME |@AIMMENO
SIN 10
XAPOYMENO
6 0 1
7 0.1 0.8
8 0 1
9 0 0.8
10 0.5 0.4
11 0.2 0.8
12 0.1 0.2
13 0.2 0.2
14 0.8 0
15 0.8 0.1
18 1 0
19 0.8 0.2
20 0.2 0.3
21 0 0.6
22 0.2 0.8
23 0 1
28 0.2 0.8
29 0.2 0.7
30 0.3 0.7
31 0.2 0.8
32 0.2 0.7
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33 0.3 0.6
35 0.1 0.8
36 0.2 0.5

Iivaxog 5: YVVoMKd T0600Td GVYKPIGEMV Y10, OAOVE TOVC GLVOVAGUOVE TTOV TEPIEYOVV

TPY@VIKO TaAUO.

AYZEQN MEPOZ TOY [MEPOX TOY AEII'MATOXZ
API®GMOZ AEII'MATOZ [1OY ([II0Y BPHKE TO
EPQTHXHX BPHKE TO|XYNAYAXEMO ME TRIG
2YNAYAEMO ME |ITIO GAIMMENO
TRIG 10
XAPOYMENO
1 0.2 0.5
4 0 1
5 0.1 0.8
10 0.4 0.5
11 0.8 0,2
12 0.2 0.1
13 0.2 0.2
14 0 0.8
15 0.1 0.8
20 0.3 0.2
21 0.6 0
22 0.8 0.2
23 1 0
24 0.1 0.9
25 0.2 0.8
26 0.1 0.9
27 0.2 0.8
28 0.2 0.8
29 0.7 0.2
34 0.7 0.3
37 0.2 0.7
38 0.1 0.8
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39 0.1 0.8
40 0.2 0.8

IMivaxoc 6: YvVoAMKA T0606Td GLYKPIoEMV Yo OAOVE TOVC GLVOVAGUOVC TTOV TEPLEYOLV

TETPOYOVIKO TOAUO.

AYZEQN MEPOX TOY [MEPOZ TOY
API®GMOZ AEITTMATOX [TIOY [AEI'MATOX oy
EPQTHXHX BPHKE TO [BPHKE TO XYNAYAXMO
YYNAYAEXMO ME SQ|ME SQ ITIO ®GAIMMENO
10 XAPOYMENO

1 0.5 0.2

2 0.1 0.6

3 0 0.8

8 1 0

9 0.8 0

14 0 0.8

15 0.1 0.8

16 0.8 0.1

17 0.6 0.1

22 0.2 0.8

23 1 0

24 0.9 0.1

25 0.8 0.2

28 0.8 0.2

29 0.7 0.2

32 0.7 0.2

33 0.6 0.3

34 0.7 0.3

35 0.8 0.1

36 0.2 0.5

37 0.7 0.2

38 0.8 0.1

41 0.2 0.8

42 0.2 0.7
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Mivaxoc 7: ZvvoMK( TOc0GTE GLYKPIGEMV Y10, OAOVC TOVC GLVOVOGLOVE OV TEPLEYOVV

TPLOVAOTO TOAUO.

AYZEQN MEPOX TOY [MEPOZ TOY

API®GMOZ AEI'MATOXZ [1IOY [AEIT'MATOZX 1oy

EPQTHXHX BPHKE TO [BPHKE TO
2YNAYAEZMO ME SAW |ZYNAYAXMO ME SAW
ITIO XAPOYMENO ITIO ®©AIMMENO

2 0.6 0.1

3 0.8 0

4 1 0

5 0.8 0.1

6 1 0

7 0.8 0.1

14 0.8 0

15 0.8 0.1

16 0.1 0.8

17 0.1 0.6

18 0 1

19 0.8 0.2

22 0.8 0.2

23 1 0

26 0.9 0.1

27 0.8 0.2

28 0.8 0.2

29 0.7 0.2

30 0.7 0.3

31 0.8 0.2

39 0.8 0.1

40 0.8 0.2

41 0.8 0.2

42 0.7 0.2

Ye autd 10 onueio TPEMEL Vo TOVIOTEL 1 SLABTKOTNTO TOL YLYOUKOVGTIKOD HOVIEAOV TTOV
emAéyOnke. Oleg or gpotoelg 10V gpmTNUOTOAOYioL &xouv datvtwlel ®g “Ilowd
ovyyopdia etvar mo yapovuevn/Olpupévn”. T v enelepyacio TV de00UEVODV EXEL Yivel 1
napadoy 0Tt ot Vo yoapakpiopol eivarl courAnpopatikoi petald tovg. 'Etot, 6tav og o
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gpmtnon to Ocitypo eméleEe Tov GUVOLAGCHO A ®G “TePlocOTEPO YapovEVO”, BempnOnke
Katd v enefepyocio 6Tt M amdvinon avt wwodvvapel pe v emhoyn v B g
“neprocotepo OAMpupEVO”. H dvadikdtnto vt TOV YuyooKOVGTIKOD HOVIEAOL &ival éva
otoyeio 1o omoio kpivel 1 PipAloypagia Tov TOPOLGIACTNKE MG UEOVEKTNIA YOTL Elvan
KOTOVONTO OTL 1] EMPPON TOL UTOPETL VAL EYEL 1] LOVGIKT GTOV OVOPOTIVO YUXIoUO OEV UTOPEL
VO TEPLOPLOTEL OMOKAEIOTIKG o€ amokpicelg yapds M OAlyng. Omwg Bo toviotel ko
TOPOKAT® GTNV TOPOVGA EPYOTia, 1 EAAEWYT TEPIGGATEPOV CLVULGONULATIKMV OTOYPDGEDV
TOV povTéAoL givor onpeio to omoio emdéyetan Perticon.

OpiCovtat ot petafAntéc oc:

X =“1060010 TpoTiUnoNg ToL delYUATOG 6TO GLVOVACUO”
Y= “yopaktnpiopds og xapoduevog 1 Oppévos”

To PBCC egpapudletor yio vo cvoyeticel d0o HeETaPANTEC €K TV omoimv M pio eivon
dryotounuévn, eite puoikd gite texyntd. ‘'Etotl, to cbvoro Tiudv ¢ petafAntic Y Bo eivon
10 0 kou 10 1, Tég oV AvTIGTOLYOHV GTOV YOPAKTNPIGHO “OMppévos” kot “yapovuevos”
avtiotoya. Ovclootikd Aowtdv, ot TiéG TS petaPintmge X yopilovion 6e 300 OHASES, 1 HLo
opdoa avtiotoryel oy T 0 g Y (2n ot)in kaOe mivoka) Kot 1 GAAN avTioTtotyel otnv
TN 1 (n 1 otAn kéBe mivaxa)

O timog mov ypnotpomomOnke yio v cvoyétion Point-Biserial etvot o mopakdto.

_ MM, nqyn,
I‘pb— S v 72

)

rpb = Point Biserial Correlation tov X,Y

M, = 0 p€cog 6pog TV TIU®OV TG X TOV AVAKOLY oTNV opddo. 2, oniad yio Y=1
M ,= 0 p€cog 6pog TV TIHdOV TG X oL aviKovy oty oudda 1, dniadh yia Y=0
n, =10 TAN00¢ T®V otoryeimwv g opddog 1

1, = 10 TAN00G T®V cToLyEi®V TG opadog 2

n = 10 TAN00¢ Tov detypatog

Sp =1 TUTIKT] ATOKAON TOV TILOV 6€ OAN TNV £KTACT) TOL delypatog

O 1t0moc avtdg ePappootnke Yoo kébe mivaka Eexympiotd, oniadn 4 eopéc cuvolikd. Na
onuewmdel 0t yuo kGO mivaka woyvel 71 = 1, = 24 ka1 n = 48.
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Ta mopamdve peyédn vmoloyiotnkav pe tn Pondeta tov Excel kot mapovsidlovior oTovg

TOPOKATO TIVAKES.

IMivoxog 8. AmoteA£GUATO NULTOVIKOD TTOALOD.

SIN
Mi(happy)=
MO(sad)=
n0=

nl=

Sx=

n=

rpb

[Mivakog 9. AToteA£oUATO TPLYWMVIKOD TOALOD.

0.275

0.575

24

24
0.3380167439
48

-0.443764999

TRIG

Ml (happy)=
MO(sad)=
n0=

nl=

0.3125
0.5608695652
24
24
0.3305309271
48

-0.3757130495
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IMivaxog 10. AToTeA£OUOTO TETPAYOVIKOD TOALLOD.

SQ

Ml (happy)=  0.55
MO(sad)= 0.3375

n0= 24

nl= 24

Sx= 0.3287023163
n= 48

pb 0.3232408009

Hivakag 11. ATOTEAECUOTO TPIOVOTOV TOAUOD.

SAW
M1(happy)= 0.71

MO(sad)= 0.2125

n0= 24

n1= 24

Sx= 0.341825407
n= 48

rpb 0.7277106818

H ovoyétion Point-Biserial (5@ 1o rpb) £xet gvpog Tindv omd to -1 wg 10 1, O6T®G KO N
Pearson mov ypnoyoromdnke ce épevveg g oxeTkng PifAtoypapioc. Av yio 500 peyén n
Point-Biserial &yet tyun -1, t6te o1 dVO peTAPANTEG €xovV OpVNTIKY GLGYETION. AVTO
onuoivel TG OTaV M TN NG HWG OLEAVETOL, HEWOVETAL 1 TIU TNG OVTEPNG KO
avtiotpopo. Omowadnmote GAAN apvntikn Ty ¢ Point-Biserial vmodniover v idwa
HETOED TOVG GYEGN, OAAG oTNV TTEPimTON TOL -1 1 oYXEom VT amoKTd Ypoukn poper|. To
010 1oyvet kat yoo v Tiun +1 (ko avtiotoyo Oleg Tig Oetikég TYWES), aAAG og T TNV
nepintoon ot TYWEG TV petafintdv avéavovrot 1 petwvovtot pali. Av n Point-Biserial £yet
T 0 (1 yuo TpaKTikés pappoyég, Kovid 6to 0), T0te ot dvo peTafANTES dev Tapovstdlovv
OLCYETION.
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KEDPAAAIO 4. XYMIIEPAXMATA
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4.1 Xopnepdopata Kou otoryeia Tpog fertimon Yo peAAOVTIKES £pEvVEG.

Me Bdon ta amoTeAECUATO TNG OTATICTIKNG ENEEEPYACIOG, TAPOUTNPEITAL OVIMG GTATIGTIKN
OLGYETION UETAED TOV YUPOUKTNPIGUAOV TOV YUYOOKOVGTIKOD HOVTEAOL KOl TOV TOALDV TOV
emA&yOnkav yuu v épevva. Aeov 1 oryotounuévn petafanty Y €xet v tun 0 vo
avtiototyel oto “OAppévoc” kot v T 1 va avtiotoyel oto “yapoduevog”, tote av
VoAoYloTEl OeTIKO 1pb, AVTO VTOJEIKVIEL OTL GTIG GLYKPIGELS TOV GLUUETEIYE O EKAGTOTE
TOAUOG, O YOPUKTNPIOUOG “Yopoduevos” emA&yeton TEPLOCOTEPO OmMO TO OEiypo Ko
Myodtepo 0 yopoknplopds  “Oppévoc”. Av vmoloyiotel oapvnTiky T, TOTE O
YOPAKTNPIOUOG “OMPUEVOS” TPOTIUNONKE TEPIGGOTEPO Ao TO OElyLLaL.

Ot ToApol Tov elyav TOV 7O 1GYVPO GLOYETIGUO LE KATOLOV YOPAKTNPIoUO NTAV TO NUITOVO
Kol 0 mplovetos. o to nuitovo 1o rpb vmoAoyiotnke og -0.443764999, mpdyuo mwov
onuaivel 6Tt Ol AKPOOTEG GTO GUVOAO TOLG TO GCULGYETICOV LE TOV YOPOKTNPIGUO
“Ohppévog”. To rpb=0.7277106818 tov TPLOVAOTOH TAALOD INADVEL EVIOVO GUGYETIGUO LIE
TOV YOPAKTNPIOUO “YOpOOUEVOC”.

2VoYETIoN TOPOTNPELTAL EMIONG KO GTO OTOTEAECUATO TOV TPLYDOVOL KOl TOL TETPAYDOVOL
oAAG pe KpOTEPES TWES TOV Tpb. Tuykekpyéva, Yoo T0 Tplywvo vroloyionke 160 pe
-0.3757130495 ko yia to teTpAymvo ico pe 0.323240800. Avtd dniodvel Tog cuoyetiovat
LE TOV YOPOKTNPIOUO “OMpPUEVOS” Ko “yapoVUEVOS” avTioTOY .

To yeyovog g 1o rpb dev pog £0woe Tipég kovtd oto 0 givar evBappuVTIKO Yo TV apyikn
vdbeon G €pevvag. ATodElkvOEL OVTWG VOV GUGYETIGHO Tov pmopel va yivel
KalBodnynTikog ywoo v cbvheon NyoyxpOUITOV ce ovaloykd synthesizer avdioya pe
ocuvaloONUATIKY amoOKplon mov emtBupel va Tetvyel o cuvBEc. H povokn kivnuatoypdeov
oAAG Kot To sound design Kot OTOLONTOTE YEVIKA OPAUATIKY EPOPUOYN TNG HOLGIKNG Oa
UTopovsE v ETMPEANOel amd €vav TETO0 GLoYETIOUO. AKOUA, 1 Topathpnon avty Oa
UTOpovGE Vo, gival Wwitepa XPNOIUN Yo EQOPLOYN OTN povoikoBepaneio [46] kat otnv
YPAON TG TPOG OPEAOG TV pe avTIGUO [47], TNV OVTIUETOTION TOV TOVOL KOl TOV
YUYOAOYIKOV EMMTOCEDV GE TOOLE GTNV UETEYYEPNTIKN Gdon [48 adAd ko o€ acheveic e
Kapkivo [49].

[Mepartépw épevvec oto Bépa Bo mpémer va mepthapfdvovv €va peyoddtepo delypo
aKPOOTAOV (MOTE Vo emrtevyfel 1M YeEVIKELON TOV TOPATNPNCEDV KOl VO VTOAOYIGTOLV
OTOTIOTIKOL OEIKTEG e T peyodvtepn axpifela mov mpocpipet Eva. peyorvtepo detypa. Ot
WOVIKEG cLVONKES, OTTMOC avaPEPONKe Kol 6T0 KEQAANLO TG PPAOYPAPIKNG EMOKOTNONG
Ba Mtov 6Aot ot akpoatéc va Ppickovior 6to 1010 dOUATIO KOl VO aKOVV TOL MYNTIKE
napodeiypato pe ta 101 akovoTIKG o€ olOmAd doudtio. Ocov apopd T0 dLOSKO
YLYOOKOVGTIKO HOVTEAD, Ol TEPLOPICHOL Tov €xovv NON mopovciactel. H eméktaon g
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EPEVLVOG OE TOAVOIACTOTO YVUYOUKOVOTIKG HovTtéda Ba pmopovoe mhovov vo SdceL aKOpa
mo oaxkpPn omoteAécpata. Térog, mpémer va toviotel Ot M mOpoLGH Epevva amédElte
OTOTIOTIKO GUGYETICUO UETOED GUVAICONUATIKNG OTOKPIONC KOl NYOYPDUATOS OVOAOYIKNG
ovuvBeonc kot Oyt autokd cvoyeTiopd. H anddeién oe avtd 1o eninedo apopd to vpLTEPO
TEST0 TNG VEVPOETICTAUNG.
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