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9] 9} (waveform)* 3} envelope!”? S A A3 ADSRY, Harmonicity ratio,

38) MaxelA #x] &9 AestAY LBAESS 15358t ol
39) AlZbel] wE ¥E= A9l H9F sine wave, triangle wave, sawtooth wave, square

wave (pulse) =©°] SQlt}.
A}

) AlZrel mE AE Wghe]
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modulation index®] Z} stepvElE FAhH S W3k xpolE =4 F 9l
o] Y3l= AFEE=EE A Fsith, 338 o| triangle wave?} 7T index Fkol
E=TE GIES 2AS Hehdlz, 22 Fev|E e gt 7 A ld e s
ADSR¥} envelope®] =}olef mal SMo] Gepxit), F7F4 02 LFOYE A}
g3ato] 7IAAQ e e Fv 52dE Fd AuE 49 WHIE A8d

ot
® RM

e waoletn, A%S Mashs By

Olt

FM synthesise F3+E WX =
AM(Amplitude Modulation)©]2} +t}. carrier oscillatorol| 4] A= 33
o] ZFe] modulation oscillator®] I8 WES FAstE AS Dt
RM(Ring Modulation)= AM3¥ wmR7A = &g Wxsts WA o] A]q
AMS = (unipolar) HZ #t 094 1& AFE3l+= ¥ RM2 %= (bipolar)
Wz F - 1eA 1S AREst7] wlEe] Wx xEo] xlolE vkt [19
-101*& RM¥ AMS] Aol & Mz 1% Apo]& vepd 3ol

; ﬂul‘” b MI’ ;| bt M
JU”” " N iNWWWUW

ring modulation amplitude modulation

[2%-10] RMZ AMY Wz AE 3}o]

41) envelope?] FHZE Z33= A o7 Attack time, Decay Time, Sustain Level, Release
Times YERHT

42) Low Frequency Oscillator® A= AREA 02 20Hz v]The] A F3 23 7]oju),

43) https://docs.cycling74.com/legacy/max8/tutorials/06_synthesischapter03?g=am (MSP
Synthesis Tutorial 3: Using Amplitude Modulation)
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T WxEs %) o7t A7) witel WY
Aol H53 S-S vEebATh ¥eF modulation frequency #k©] 20Hz ©]s}

HZEE YeERY 7| R EdE = (tremolo)® &3}
7F e Al Ao [2"-1102 RME °o]8% Ede® 5FadsE Max®
TEgE Aot} plugin~2E YJYEE= 2t HEE modulator®] T3k
£ modulating frequencyg} stal, dd T340 =E2] HEE frequency
amplitude®}1l 3t} original soundE 23] A kA 7] Y QxS 7
N&ES 243, Far9)
AE 7k EfEZz auis Y 12HzE 9A ¢4 2333 modulator
amplitudex= 1= @A &A 243} 7t vy mE 934 WxE obd
a3 Zol yEhdT

o

% modulator amplitudeE o]g&3a] 3 W

)
N,

modulating frequency modulator
frequency amplitude amplitude

-

o
3]

,‘l-h'rl-o
.—‘0-1 =
_

’

| -i
=
Q
=
]
)

modulator amplitude T8

[2"-11] RMZ o] &% EFE2 SFaAE 7T Max HA




@ granular synthesis

granular synthesisi= 2 U2 & Z2 7o =7 o AT WalsS
oustth VA HE AME A2 Zolzb oF 1-200mse) w$ He 7o
2 Y5+ Fo] FE(grain) &2 7F=t#t F(granule) Et} 3o 2o

o] Folt}. [ -12]%= granular synthesis®] 778 YeERA ol

SELECTION

It30)| M grains A4

ENVELOPE

envelope 2%

[2¥-12] granular synthesis® 3

45)  Williamson, John & Murray-Smith, Roderick. “Audio Feedback for Gesture
Recognition”, (Department of Computing Science, University of Glasgow, 2003) p.7
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Max©ol| A granular synthesisE Td3= A% munger~2 HAEE ALE-3}

gk, &2 =% F Ableton Liveo] AFE3l7] A &3t grainflow.live~

LHAES ALt
synthesisE 7& 3t Max

Aw Agstel 4T &

mc.plugin~ 1 2
0

AT,

traversal amplitude

[(2H-13]== grainflow.live~® o839 granular
sjzjolct. stetulE 7t Ao w sHUIAE o

.

1 ]

"

.

| random random

i Traversal ... Amp Ran...

: 7

1 ]

.

H 200 ms 0.70

'

i ampRandom $1

H

"

'

.

.
(r

i grain rate grain size density
: Grain Rate Grain Size Density
i - 7\
' | ( { )
i ‘ AV
: 136 Hz 43.1ms 1100 %
-
o]
o §
.
T prepend density

-

grainflow.live~ 5000 25
T

| expr pow(2,$f1/12)-1
e

expr -(1-pow(2,$f1/12))

rateRandom $1

LS

S
grainflow.util.stereoPan~ 25

mc.plugout~ 1 2

[21¥-13] grainflow.live~% granular synthesis® T3 & Max 3 X

olEE 5000
AS-E SebuE =

grainflow. live~°ﬂ

grain® FHto] ol

o

Apo] 2 0%  oJv) gt

770E  grain size,

25+

grain rate,

density, rate, rate random, traversal random, amp random©|t}. grain size

¢} traversal random< ms ©&¢] #k2 4 83b grain rate®] @& Hzolt}.

16) M3 Abo] = (buffer size)t= FFEIZ
sk AE FE veith

e

o9

rr

et AeE Adsks d del= ARt



<¥-1> grainflow.live~Q2 B A E 9 u&uH

Iet0le OIS oetolg Jis
grain size =0l 3|
grain rate MEO =&

density HE0l HYE =&
rate THAE =& IO
rate random A =& Hal gt
traversal random M2 2ol Het gt
amp random S Hal gt

47) 47) semitones HF2S Z=3ic}
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® stereo delay

delayt 202 AT E A AA|A original sounde} &8 3= W20 2 o3
(echo)'¥ o} & Aol REE-& vhEoju= S@Fadoltt. o= delay? 714
& 540l Azt Aol wEl viEEE Al EFo] Ao i
sttt sk AJZE 7]HE(time-based)? SFa@YE EFEh [1H-14]< delay
o 712 Y& TAstst Aow It (feedback)> WHEE = A9 S
UEFY I delay times WHEH &= 4E° |
500ms, =92 30%= 0.5%7ich 3 WA wkE
dasta, 7 oA HHEE Ade 3 WA g

9 FHE &g e Eve Slolth

A

A

)
o

el delay time©]
A8+ original®tt 30%
AYRT 0% FAEeE

=

R

A
® riginal
o °nna..
>
= El
Q 1
£ AL
2y
3 «€
4
delay time : 500ms
feedback : 30%
“—> .
delay time time

[2F-14] delayy 71& €49

delay:= 2 A2 9 (reel-to-reel)” HO|X =3 A|AES ALE3H uf )]
O] F 3 (tape loop)®VZ Ad| A& 7lwo] HAsHA k. olF yAYE =
Woll WEALE SdA HE Aotk

48) &doly Higks Sedls Ao E 4 Wy 2 % <
2 oS thFof Ao A FIHgt, Aols vk = Aol
50) A2 WAL ‘reel to reel tape recorder’Z H (reel) ol El

do] 285 715, st ARt

lo
o
lo
e
fol
lo
o
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ZAol REHWA, obdR2ar7F UXHE Wy = AWE S By 7|=

9 gAd 3‘:]3 NS5 AREAES A4l whet sk WAewE AR
th delay &35 283 20 A5 wetd HEHA 42 2o A5l
dryE Z3%sto %E—Z‘,O] 7hs st =S S

g PEE PE o R MaxollA delay &dE FEE £ A A9
tapin~QLHAEQ} tapout~2HAEO|L} tapin~< YHHE UL Al
A AN 7171 &l Ak 330, tapout~2 AGE 20 ATE R
o] delay timeS i@‘f‘f% S 3t} tapout~olA U AZE THA
tapin~ol] YEHAI7I= Aoz FAuEwS DAPATIHY, 4% 2 %2 delay
times UE7] AASHH stereo delay aFad= AAASHA Hvh [Z1¥H-15]
= stereo delay 2% g =S Max®E T-a83F #Ho|t}

V"

tapin~ 2000

'Y A )
tapin~ 2000 |
' 1

——

LDelayT RDelayT Dry ! Wet '

a3 ~N [ ]|
delay time ) ) < “
| dSJSl ms 4592 ms

feedback
amount

D L
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stereo delayollX] €%} 2E%° F AE=E AgE Y3t Zlo] ofye
2E7F JHEE mejth F 52 o F =i
AL ping pong delayg}il 3ol [1¥-16]C ping pong delayd] ot]e Al

° TE= =43 Aot

feedback: 30%

[Z23-16] ping pong delayd 292 A3 3F

g =do] 30%<! ping pong delay:= 3 HA HiEH AgE JdEO=FE
original®] 30% #rAsla, T+ WHA WEH A= 2LEF0Z A HA WHE

H A2yRY 30% A
o] &S FHol thyxo] ping pong deay H3F 9IS 7|7 slo

g7 olEals me 27e e o]E Fa| sele yus ol

n
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® comb-filter

comb-filter+= A4S HEA}Lo] A2 A 7HAQl Zo]E F1 Ao|jHA E
g FaE S dAS gulsth [1"8-171 Be/a/E FEE 54
2] 9] original 383} comb-filters A&t 93 o] EHFo|t}, ol 1€}
o] Ful4 AHEFS Hofo] HIA Roky FAlSE HE|E LERATE SHo

[Z2"8-17] /a/ 5499 original® comb-filterE A& 3 33

MaxoA comb~2HAEZE o
ou g LHAEE ol ¥
T EyHE efe AZE =

IE FYsh= 45 AASE

—_—

3] comb-filter =¥a¥H= FAY +
1S }

e A5

i

FOI'

52) https://docs.cycling74.com/legacy/max8/tutorials/15_delaychapter06 (MSP Delay Tutorial
6: Comb Filter)
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Y = axt+b$(t—d) +CYu—a)
= YUY A5, pe= ol de] 2 <) AT = Y A5, dE q, b, Y

delay AIZHe A st Folt). comb~+ Y8 AT Zh(az)= Input, d&

Delay, bz, ;& Feedfoward, cy, 4,5 Feedback®® &fo] 3t}

[1¥-18] comb-filteraFAFHE MaxZ THI I

[18-18]&  comb-filter €Fa =S MaxZ T3 Fx|o|t}. Delay=
ms 9 #OoE AA Afts ZA-skE ACE Imstha v Al 2E g
o E 5ol AA AlZFo] 2ms(1/500%)Q1 - 500Hz HA o= Zrx7) wgst
of A Fuk Atolol A ZHf7F AT o] gp o]l A A[Tkel] wp A
€ 5= comb-filter®] F3+= Riu|#H S| wfZo] MIDI number? = =3t

3) 0014 127 Abel9] H4==2 MIDIOIA S54-& YebdTt



Helstd g EE 2l S gt s Ad ARt

o] Alitel 7hssttt. Feedback k< W gkol 1014, 1¢] Z

U Rt Fedez yeiye 1HY 2 @Y 4§ Ad From
comb-filter7} A3 = x| eF=1}.

comb-filter= E.-& wpolae} AT AL Ak g A Aoy, F 7|

o]%e] miolA 8] A Aoz HHAshE FA9 dfmor FFA] SHolA

T % Fde AsATl= e R 1AE A = ol M=

3}

s HWelAY, vAlg 28w Ristels

o

@ FFT 4 & o] &3 pitch shift

56) ©

=
Au)
=2
(L

3+ (Fourier transform)< time domain®”< frequency domain
2 W8t 84 ZIHs oulste Ao x At dE gE T A
Fow sk AYS I Felo] WE WS wEA AL %
14 ¥ W3l FFT(Fast Fourier Transform)®”2t3l St} FETi the

oA &8E I Q= gotiAMs Fi s 248 & 19
g zpol & et Hloll F&skA AFEE T Maxold fft~QLBAES
g3 FFT #40] 7FestATt 4258 48 wnit}; o} H E (artifact) * 7}
AAAET e~ S-S dldste] AFgo] HEletll a8 4 pfft~2H A
£ o] &8l ZEAAY AE A E AFS

[2¥-19]+= MaxollA pfft~& ©]£3%t pitch shift F a3 X Z pitch
shiftes S22 = Qlo] &9 FolE WAVl aFads ootk

54) X Fdk= 1Fo] gAH A soUAY sold |4

55) AlZu o]l 7F AJ7te WPE} ofg A Wst=AE Yetl= B,

56) Aol EFE Fubp ARl xF2 f)de)] o3l ol = g,

57) 1822\ =&~ 3FEgof (Jean Baptiste Joseph Fourier)7} #|A13F 4] o] &,

58) QIFE T QHE A 92 4= dHolg WA AWE £248 vehdtt,
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Pitch

'
original / pitch shift | .12 Transposition ratio
H

| H|E

Dry/Wet

127

Invert

[Z2¥8-19] Max°ol|A pfft~Z o] £ 3 pitch shift

29] o] semitone W9 E FHEA W 2ELH (octave) TS AFEE)
T pfft~ gadgetRBAES {3 &84S AASIE exprBAENE A
2] Transposition ratio(M]$&)S &3t} original?} pitch shift 2T] e H]&
2 0014 1279 ke 0ellA] 1gte® Wdlste] =gy goz ZHHA 7
gebr| e dakis 589 EHolE AAS H edeE f¥std g3 A

7} @A 5= harmonizer 3= A Hch

FFT 4 & o] &3 pfft~ xover~

- 22:7 -



[79-2012 MaxelA 54 S9dE 8T F& UEF e pffe~
xover~2] 3% HFo|t},
7|E
Signal in (MAlZt 2C1Q) =mpa
tib
1 FFT-size
-

‘ .

JNEFOg Ol  7IE FO 01y

[219-20] MaxolA pfft~ xover~% X UF

weatad st Foe J1Fe] Hi FA5E AYIA >-onAEd
B oaEA e A% 08 EYWTh o

60) YHE= A5 A7E

61) LdEx= Asel LBAE A7 22AE HilTe LEAE,

62) pfft~2HAE ZE=F = dj %]
o] +=A7F et

1o
e
miv)
o
2
oft
ol
rlr
pay
o
|
N
o,

&= 2ko wel outlet



o] A A}E-3l= X Z 13l Ableton Liveg]r A 35}7] 9

WO 7 AL} Ableton LiveolA TouchDesigner® ZEsh= U)o AH
© OSCWE T3 dFEw dstaxr st 2ve FAH= A9Eg 4 Q)

) .

ES
TouchDesigner® A5 ¥ AR} AFd AL TZAHE 3 Z5HA

3~

2) TouchDesigner® ©] €3 JA A A

D noise

204171 ol el noise(tmol=)= Wal7b = AEvhs vty ey
w71, A3, Ay e g2 5F A Vs

o Bapow wo|=

63) DerivativeZ} 7RsE AAZF /I HE FRI=E 915 =& 7Rk 22 8w dojo]th,
64) St el &% 7 Adrian Freed®} Matt Wright?} CNMATOA] 7|@kd o2 AREE T
ol AFS Ast UMEY A FAl qfeko|th

65) 4= ZHE B} (Robert Brown)o] W3 Z1 o7 oalx o 74 Qo] A 79|
v A2 YA Bt s e5s Uit
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AFE I A (computer graphics)®e} o] AFE| R o|w| X} FAS
Uete Bl o= 1980 ] B~ vl (texture mapping)®” o 2
sl ek =AC] AZA HAS Wxar] ol AFEHE RNGYE %
o] A7} o], F£8A JHlo g gz AA 19 o]t E (gradient)®
= Aty et wol= g E NEshy] AlF R (2§ -2112 19lo]

HAE wol=9 7|2 & yepd 190

0 1 0[(1(110
1(0]1]1
. > 111101 >
1(0(1]1
grid random number noise

[1¥8-21] 2 °]HAE xo]= 7|E 43

JYelYAE wo]=oA 71 tfrAQl A
Perlin noise2} ©]& 7§43t Simplex noise®]t}.
k= Wh2lo] o oA} W (pseudo random)’

]

Lo Zol HAAE AALA YHE Ao

Ken Perlino] =5 73t
e FA9 s AR
= ARgste]l dAZQ ¥}
Perlin noise®] i, aLxF-¢d ol A
Perlin noise® A& 7RA 3%t #o] Simplex noise®] Tt}
TouchDesignerol| Al o]2|gt BIAA 9} o|m[A & ZAtetes 23 # o]
Noise TOP2¥ e o|H™E Fa wol= st 1o ma ojvAE 24l

i

) Al o A E R CGR FAH=E A7 &
) 3D =A|el o AMETES Fodl] F7] gt Tisolv B S Wi
68) Random Number Generator 2] QFX]-E L= R e S e Sl
) 71€7], Mste, ujd e WE 5-& YepTt
) & HIFH *ﬂﬁr ETACE) Perlm noise, Simplex noise® "t ofue} AA|ZF Qe HE H
A E] ofymo] A} HFE TTZ1 A o] ~E 7dstAY st QlEoltt.
1) AFE 23S o] gste] drE A= 740% T2 dygEo g AL}
72) wol= Y-S At @@g}_ o AFgatE @ H#olE ot}
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sith, kA A3tk Perlin®t Simplex® % o}y g}, Random, Sparse, Hermite
59 wol= FTE AMET £ QRS EIYEHE BRYY Y [1¥-22]=

TouchDesigner?] 4X©°]Z E}FY] < Random, Perlin 21831 SimplexE EF
W Aol

%

s w2

Y i i

white_noise | [ | II simplex_noise [ |+]
Random Perlm Simplex

[(1¥-22] TouchDesignerd xo°]=* €}

Random< white noise 7|HFC.2 FU3 s z= ¢
S st ok WEHe] Perlin Random®.th=
= AAsta 1o, Simplexi= PerhnETﬂr o Fode dds gAdsta gl
. s Ak E sk seed 2 TV ES £ H

Haksht, il wol= HHe JtE AREstAY on[ A e} A et
ARG o2 Aol ol A& A A

IN

@ CHOPs

TouchDesigneroll= 6719 @ H#o]E 3] (operator family)™?E A3}
+=d CHOPst= 1% shue side] eHgolgolty, 29t &2
st =2 ARE AstAY dAke 4= Q1o MIDI dolg =2

R

ftlo
o

73)  AA FER4 AZE A= 1Y AZTAHE  COMPs(Components)et 5719
TOPs(Texture Operators), CHOPs(Channel Operators), SOPs(Surface Operators),
DATs(Data Operators), MATs(Material Operators)?} 1t}
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A Z2EF 71 deo® HolHE AT + U= Vles A¥
v @ dAEst Adstrle HeAd Tlse "Ho gl

CHOPsi= HHE "t o] Z5& AZtste dlo trstAl ARgol 7Fssitt [
Noise CHOP& A}E-3F o A]E TouchDesigner 3% =

2-23]& CHOPs =

IZ !
B

[
o
=
+h
rr
U
=
o
[
ijo
=
+h
rr
bl

noise 4

]

x|@]
_|

o [¥ [
«—

5 ||nnxmm|

Il
[7)
=)
5
]
|
o]
[

hose Tl | ||

Al,
E,
AN
-
a3
|
|
[+]

a

i

Ia

—P
e T T 1 4]
2D 2 M4 oome
HCjYS st EHE 4 [ +]

e
[Z23-23] Noise CHOPY A& 9 A]E TouchDesigner A Z +3

Noise CHOP=> - 104 +1 Wl gtollA =125 Sea Bt 299
olHE Eo]l & oy Vi ABRE FV]|, IF & Hste] AT
ATk WA 2D 98 st ¥ AH™ & 4 Q== Camera COMP2H
HolE]™e} Light COMPL ¥ #HolEl™ 718]3 Geometry COMPL. 3 & o] ]
= A3 3 Render TOPR.HHOlE™E A7 Al#H =t} Noise CHOPL
el EqrAsh gbss del® AASa Noise CHOP Ihehu]H €

e
ol

74) 3D @B AEC] ulg}R = A|H S Render TOPO| A 33l 23 #olH.

75) 3D LB AE S FAlsto] Ay w7 227]E Alojste e olH.
76) Render TOPo] @ ® & 3D 2B AEZS Uehf= @3 o]H.

77) TouchDesignerel A E& 3D AHS AEd 3t b AE-5H= 23 o]E.
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translate z 23l frame rate™ Rt F A o] =% ‘absTime.frame’™o]gt=
FolE g3ttt Noise CHOPY HXEE Geometry COMPO 3tghn|H
translate z #3¥%ol 3t Noise CHOPO] A3t 359 Rovt &2
2 o A7|7F Wk AAY yebdth [1"H-24]= Noise CHOPef whe}
WY = o Bds e Aot

[FEndEnt e ]

[23-24] Noise CHOP®| Wz} "Hy &= 9o nok

B AF o] 79 Geometry COMP ¥} E translate x, y, z 3l ¢
7] 9% M2 2 279 AZS 748 Noise CHOPS A 3to] =244
=% % 18130 stereo delay & I7F AL&H HaE s
CEAaE e Aol wet o] AV|7F EEbA AL stereo delay 5 @A
W7 AgE A9 Ao F4%do] el oy sje o] EAlEE A o
7}

[¢]
ARE A48T + Y= md,

lo
)
mlo
A=)
=
é{

TOPst= AAIZF GPU 7|tz 2D olm#A| & sty AgstAY =43}
= 715s AFsts eFfHeoelgoltt. sdolt YES F oA olﬂl%]ﬂ 5%
s elal A7I7F JbEske] A BRE ojulx] A]le] AbE
CHOPs®} whx7FA] 2 TOPsol&= £A8k= Noise TOPO. = t}oFst L:O]Z

i
g

<

78) 29 MYH = Qe TR AV 2S5F I AAdAHe FAUS YERd
79) ‘Absolute Time.frame’2. 2 ZH Y F&5 A&l A7to 2 F1 ZZAAE 05FEH 7l

Edtthe @eofolt}.
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A st ddste o AHEE 5 vk [[19-25]= Noise TOPC 2
BT 4 = A" oJAlE TouchDesigner # A2 ERA Zlo]t},

Original HE EOmmmrEmEm frammmmmr .
Z4 Noise TOP 24 Noise TOP F7|& =H$t Noise TOP

[1¥-25] Noise TOP €9 A& YELH TouchDesigner 3 X

Noise TOPo] A3l wjed om|x| & WtnH oz ehlr] 9] 44
e o|m| A&

S 8072 JAAA THSEE st oju|xE st AL
A= A oo Wy ayH oz xHs | fdl Waksts oln x| AL
o] YE= Feedback TOPLH#OlEWE Algsly FHS EwstA A Z+3
371 g8l JE olu]A 9] 7HgAlEl S FE3 Edge TOPL.H o] ESVE A}
£33ttt [1¥--26]2 Edge TOP¥ Feedback TOPS o] €3t TouchDesigner
W2 = g3t o AlE e Aol
A .
A% B @
O e 2
I :I o e In:
| I nls'ﬂlmrl._k]
I T e
TiEd0| Hat= 7VER2| & F&dt= sl o|0|X|& HX|A 8t=
Noise TOP Edge TOP Over TOP

[2¥-26] Edge TOP# Feedback TOPE& o] &3t o A

O) =9 olvAE XH?J%]’S}O% Jew g3s Bee o ARgsts oo,
) olmA e TpAEl S skl YEhle evdolHE M= s = HAY e v

iLOH AAZLe]l = ol EHEkol ¥ =
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o

b

Noise TOPS] 3}2}u|E| translate z 23] ‘absTime.frame’ W@ S 4
g F E2E 957 28 0.001e weke] | olw Ao ®gE Frh W
sk ¥ ] 7gAElE Edge TOPE FE3F3L ©]E Feedback TOPS A%l
Ak AR A ke Edge TOPE #abAl ski= Over TOPL H#H o™ g} A4
gt [9-27]2 o Anel wel FE3F 7R o] s’ o X7 HA
AA= A= debd Zlojth

[1¥-27] Feedback TOPH# Over TOPO. E olu|A7} AX & #A

H AE0 A9 Noise TOPC ZHebr|H translate x, z 3ol 53 e
E2E2 AFHE o7 5% @ AFSAL Level TOPLHHOIEWE A
& 7 2o 5w eI o gsdel wek HE oA 7}
Wsteta e A7)e] wel Wl Aert AEe EEAYHL %A

N

82) inputlS input? ¢oll AXNEE wjAsl= e H o]y,
3) olul x| 9] tiu], 7], v}, :‘%ﬂ# g A He BEWEE 58 A= euwolE,
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=
o
e
>
[
ol

Mac OS

(AFE)

= Max \ o
> g —-7 [o

ojo|a / Ableton Live

Dul T > n 1% -

' ' | ' ' ' Ay
TouchDesigner

MIDI
controller

NN\

> > > >
Audio MIDI 0oSsC Video

A

[218-28] 3 A2" AR

[1H-28]2 FfollA AbgE= AR JAFo F Al A" Aot =
Zglo] AFE3E mlo]lg R AEE ere AFE U)o dEHHAAE Ea #
FEZ d¥gdr}t o] Ableton Live®Z ¢¥Ho] oo Eddunit} Agd
Max for LiveZ o]&a] Alet Z2AAS AXA dvt. 4 $Fades
MIDI s %2 4% MIDI HEZHE Aojdrt 947 dsd 2vje 3

t}, g0

HEL2 OSCE E3 Touch Designerol]l XAzt AH7F A
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1) A Section

<X -4> A sectiond] AL E A= W A 7]

& 3L
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5o YdoE TS By 2gE WY dgd 292 A5 E WM (audio
to MIDI) &

3t} FM synthesis® %= pad$} bass oH7] 4285 wsw A%
stt}h. Ableton Liveold HEo =z Y5+

=% #% TouchDesigner?]
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3. §ALolE

Ableton Live: https://www.ableton.com/

CCRMA: https://ccrma.stanford.edu/

Max: https://cycling74.com/

TouchDesigner: https://derivative.ca/
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ABSTRACT

A Study on Interactive Multimedia
Performance using Real-time

Sound Processing of Voice

Kim, Bu Kyoung

Department of Multimedia
Graduate School of Digital Image and Contents
Dongguk University

This study focuses on exploring the artistic potential of the human
voice using real-time sound processing technology and applying it to
interactive multimedia performance to propose new modes of expression.
Considering that the wvoice i1s the most intrinsic sound medium that
humans possess and that its range of expression is infinite, this thesis

aims to demonstrate that the wvarious ways in which the voice can be
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expressed can be expanded in an artistic sense by combining it with
technological tools.

The composition of the work is divided into three sections, A (breath),
B (speech) and C (melody), which focus on the expression of the voice.
Each section contains a narrative that explores 'being' and its meaning.
The first section, A, uses breath and whispering to explore the creation
of being. Technically, a comb-filter is used to maximise the sharp timbre
of these sounds, combined with monotonous visuals in a blue colour
scheme to represent the process of being perceived. Section B uses real
and granular synthesis and ping-pong delay to emphasise the complexity
and multi-layered nature of the voice, which is then translated into
chaotic visual noise patterns. Section C emphasises the role of the wvoice
in conveying emotion, using pitch shifts and RM to express the rise and
fall of emotion, and colour changes to maximise audio-visual interaction.

This study focused on the design and implementation of a physical
piece to realise a new art form combining voice and technology. Using
Ableton Live and Max for Live, the voice was recorded through a
microphone and various sound effects such as FFT analysis, audio to
MIDI conversion and granular synthesis were applied to create timbres
that would not be possible with a conventional voice. This proves that
the voice can evolve from a tool for communication to an artistic medium.
This sound transformation process was combined with video production
using TouchDesigner, and the voice and video were designed to interact
in real time via OSC communication. A control system using MIDI
controllers allowed the simultaneous manipulation of sound and image to

maximise immersion.
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This paper presents new artistic possibilities for combining real-time
sound processing technology with the voice to push the boundaries of
traditional performance forms. The human and emotional medium of the
voice plays an important role in strengthening the connection with the
audience and enhancing the sense of immersion by combining it with
technology. This research has demonstrated the potential of interactive
multimedia performance and the expansion of creative methods that
combine technology and art.

In particular, this study has provided new tools and ideas for creators
by implementing a real-time performance system centred on the voice,
and has the potential to be practically applied in various artistic fields.
Real-time processing technology has shown that it can expand the scope
of artistic experience, and this approach will enable more original and

innovative creative forms as technology advances in the future.
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