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2, 2tQe 9 MIDI 29838, 239 el Fo] X golatrt. Al

A, AT FHAE SHAA AZE o= =glofe H|3
o

AEC] At ol# T ol ER U, LEAEY AR %*é% 43

o
el
=

2] -1
&35to] 7hETe *(gong) AL-EE ?i*o“\]'?’l% 5

g myFa1s &8

Fata F454Q0 A FAs g, #e ofg(attack)d 71 HE E(re
lease)E 717 AWz Z= g AE3le] A2grt v @z Abet
A= otz Aol EAS wrEa, Ao # 2 ~(resonance)40E =
H] 23} 4 Ql(inharmonic) #5744 €9 X3

38) ot A= gAA AEek Alo] Ase 55E 54 AU dre 94
st 44

39) =of 2ZEdey studojel 54 AAgoly a3 v A ¥
o Alg)

10) F2 B AeZ Frs Fu 54 FAEE FRs ALEE B
Egt A%



@ VCV Rack 2

VCV Rack 2% 24 FZ#H(Eurorack) 2ED AlA]A}o] A o] zHE
A3 Al =S AFH B4 agE FAS Y mEY A AL
srEdolt B4 wEH Asde] G4

AREE HRRQle] oA ol [ -13]
VCV Rack 202 wHE 714 BEE AEoth

=

Valley @ | &

[28]1-13] VCV Rack 202 TE 714 REd AE

o[ r
o
lic)
ofo
ol
3
N
g
(E
1o,
ol

H AFoAE oA EEY HIAA 7
A ElEY glE #Holo stal wMieE TR ST ERE AEH
t}. Macro oscillator 2= Mutable Instruments4D Plaits®] 572} 52
s 3y s dol FM, dlol&d, XARDGL2) 5 167F4] o]/

thorsl vl g A mdS Y Asa 9= w5 9 2lg o] ot}

O

41) Zg ol AxFS-oF Au] A ZAFZ Emlhe Gillet7} *é%‘é}‘iio 2EY
AT Afo] A JEofof A
42) o7y 299 &

w4

SE_I?.\L‘

20



Texture synthesizer= Mutable Instruments Clouds®] &7} X5 =2

.
9dd eve NEE + BLAAS(ms) B FE& 24 19

Ql
(grain)o. = Z#o] AQAst &85} granular synthesis & o]t}
Plateauts ¢118]543) ¥ B & decay, size 59 AAL =& 2o ¥

7H7+S 3y, Chronoblob 2% Z~H L ddolel F94d) 7|58 A

slo] 254 ol9EE WET,

of

o
O
[P
I
[m
j_|2',
92 o
N
olr

21



2) AeE Z2AY AT

D delay &3

(feedback)elgtaLl &1, o]= wHjo}e]
2, 98 Jsdry)et 2dol7F 484 4l s (wet)
et(mix)ol2kal atH, o= JTIHo A4S =

dEE vt o ® wote], g Fo TS RS AY HFEHS A
HE v o &89t [1¥8-14]% delay &

& s x| o]t}

1100. o{OIRE

...................

 — ‘EEREE

[238-14] delay Max/MSP 3 %]
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d#lo] 83+ 2 tapin~ ¥ tapout~ T LEAEZR FHHAL

A E &=l Wy (buffer)4d)

(sample) =

<

}‘1], tapout~

S

of WAZFOE 4%

il

(ms)

A = garr A4
7} tapin~ o AAE I, tap

g Wl

<

]

<

5] =)

SEEE

= raEo] oA

o,

o

A
wlo]46) g v}s} ¥ = wo]

o7 gaine

=
°©

=y
kla=

e

olg] of7]el vk

dyol &

-
1o

A el A

ok &2

3

S

el

Nlo

N

Ho
M

)

145

A E %

=
=

45) gAE ot QoA H ey
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® reverb &3

reverb(reverberation) & ¥+= A 27F &3F ] HHo F53 WkALE
o WA= WALSES] JAEA ol o)== Z7] WHAFS(early reflectio
n)3 e (reverberation) o2 FAE T A7 BASHHA Holu} Aof
ol F-uls AZhatE FaL WhALE = @ A4to] BB ottt 27
WAL S-S 3ol 7)ok FElE gofstA shar, WEFe FEES WHAbE

So] Mol xwWet: 2L WEL

an Early reflections
3
:‘Z;-
< Reverberation \
Elapsed time
[ -15] reverbe] F44D
<¥-1> reverb? F+AHLA
=2 M O
o A2A0UA EFA2 AHDA AE MEE= =D
H&8(direct sound)\pi5i 7 e azioy
| BHAIS 8, L 22 I ZHUA BHAIE N, HE Acl

(early reflections) M2 HFHIOUA S0t H HM BHAFE A2 0ICF.

2 WOIA HSolA =2 BHELAIE0f 2dots 1

PRI
2lreverberation) |51 oo aic s LiniK 42101CH

47) https://www.lewitt—audio.com/blog/what-is—reverb
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e T A
Input Time Reflections Cutoff L R

REVERB 1 bypass GIGAVERB bypass

Mix Time Reflections Cutoff Time Size Regen Damp Early Tail Spread

OODGQNE)E)E

11.00 75.00 0.50 0.70 1.00 0.25 0.25 23.00

L R

[19-16] Max/MSP®] Beap & 2%% REVERB 1¥ GIGAVERB

[18]-16]& Max/MSP9 Beap ®Ee°| X3¥l REVERB 13 GIGA
VERB®, #@|M B 35 Fdste Ee|1lo|th REVERB 12 W B
el 712 i sE AlEskH, mix(dry/wet €% Hl&), time(XH3F
A4 A7), reflections(FHAMS A=), cutoff(F3F DY F35)5
z7Ad3t}, GIGAVERBE Hu A&3ld wi/iusE AFsed, ol
time(ZH3F A& A7), size(ZHd 3349 A7), regen(¥ = F/3H3k
), damp(alF3 4 &%), dry(d & 58), early(27] AL &
), tail(xksF ag] E7), spread(ZH#H L G4k A%)E X3t} o]
23 deuE S &8ete] g B Ty S A™EeA A

H o

3, live.diald & <

=3 = =
Fo FOe TABY. A7 AW IME AN A= A o Beap
BES LSS g 2 AHe 584l o] RESL on H43
Hol 93 94FY TEJF BEshslo] qlof, B W T2E U B
2 glol =g Fel ApHoln M) ARH ALE UAAS 5
.q:

QTHE ol T B APl ABR ALE ZRAY Aol
A A Bl g WA Aggony 234 INPS U
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Dp.ATIK
bpAR

bp.Arbitrary Note Map
bp.Arc CC

bp.Arc DC

bp.Arc Flash

bp.Arc Ring

bp.Arc Ring CC

bp.Arc Trigger
bp.Arpeggiator

bp.Calibrated
bp.Calibrated_64bit
bp.CC to Signal
bp.Cell
bp.Cell-MID!

A
<
=)

* bp.Arc Trigger.maxpat

BEAP

[2¥-17] Max/MSP Beap =& 9

Beap(Basic Elements for Auditory Processing)2 Max/MSP %7 o] A
AT = BEY ARRE YAl gelH g o]t} Beap?
=

%
XE A7|7F BT ZT8EH Qo] Hst ALk glo] wmpx A
A=k -

A o2 YApeldktl, Max/MSPell 4 Beap
E ZY E(object palette) =& LEAE Wy
(object menuw)oll A beap. HFAHE A8, Max/MSPE A4 ’3}‘?1
71EA e w 235 7] A (packages) 5ol A T At epz

e T Bz
E A4 Al b. = beap.s AHsHH #d EE 550 YEdLL

26



@ ring modulation &3

AAFg-etoll Al modulatione] & syl 4Als =2 sty A 7F 7hR
[e)

S0l tE Az 540 o) wstE= A wek Wzt =9

F B30l

T T
]
1

*

..... -

T 72|10 24d2]|0]E]

[2¥-18] # X E¥ o] A(ring modulation)

$EE AT WE B9 Figr) B gdE g

27



(

BE30lH

[1¥-19] dual ring modulation Max/MSP 3} x|

[21¥-19]+ ring modulation 35 F4(dual) HA o= FE3 d
Ao}, o] WA Aol F 2y 9dY AN E
-

Mzsts g, 2 2ge AEL/R)e]

HE 8% cycle~ ©] LEZF AEE WXL o€ A cycle~ 9

28



He Az7h +~ o

of
o

;O.ﬂ

A A E ALl H(sine wave) WE 2

o

Mo

]

_#OL

o1

Agsts 2~H Y

AR 7

= &% #hol

[e)
e

2 A

s

Ay

t} cycle~ ol A

=
W=

il

ﬂ

23hgeh,

AA A

PN
T

SH
=
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@ pitch shift &3}
pitch shift 23+ 292 A5 FEol(pitch) v 548 W43

=, &g9 A FE(tempo)

pitchshift~ LHAEES 283 3 x|o|t}

ey
M A XA

;';iugin; best ¥ pack 0. 0.

quality $1 Ii;he 0. Oz
182.1

pitchshiftcent $1

[(298-20] pitchE =4 7}s3 Max/MSP 3] ]
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59 =ulo]E semitone4d) TR -0 hsaty A AAE @2
glidet9) a35 A& 4 o) =g WHEEE= A9 FHAS A9
T Aok ThETY A

KeR
=
stel, o) Eutol§ WFTL oA
[e)

® overdrive &3}

overdrive &3+ Y89 292 41359 Z(amplitude)S A4 &
2 FEANA 5F ] e stedoe]l Fe % (clipping) H A Al EHi
miting) ¥+ B A& A<l 9 = (non-linear distortion)& ¥}o|t}. e =2}
olB FI= Y EGS A A dlSAI7IEA d39 7]

|]

o Faa oo A A 2 & A5 wlee ThHsHAl A S
53] #a 2o v Fol FetA AdE AF Ade wksta =Y
+ 5AS 7HAH, o= 7lE ARREE FAA AU AAALOl A A&
o drel EALE Yote o €89t [19-21]12 Eolev or
e Az ~2=ZE FE ¥ (soft clipping) FH2l W =glo]H FIE
AE3 Fx]olt}t, ¥ oy Q ASE plugin~ & T3 EoH, *~
1. $2AEE AAH p DRV-LY p DRV-Ro|&t= F ABEHA=Z AL
Hrt o] MBI WA HA] = Aibo] O]*Er AH, 98 A
o] ¥ = (peak) F-io]l FEHA dFH wES AT

19) F & Atolg AwHoR PEstA g, Skolt neAE d%Ho
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mm e

U |
v -
*~ 1
-
|

pDRV-L [ p DRV-R o= Mx

e (O

plugout~

C= === =R

*
t

-
bl ¢

=)

Rl

SCOPE SPCNT | expr min(0.5, max(-0.9, $f1))
-

s RAW

2
L
1
L]
L

[28-21] overdrive Max/MSP #j %]

Aol A= fJF Az dret FFE Foste e EgtolH g3
Z 7daM, plugout~ & 3 HAF 2o s Y3t 59, o] I
A= MBI WENA clip~ -0.9 0.9 ¢ Zo] HAH ZFF =



ARSET A 2% 2
2E7F mEe| R AL GER 54E R ol g 5
ZEe] stolegtel B gte]l AgFomA HAAAR] A= g3t

West 3RS emseleln EAE TAFAT

o,
rlo
N

scale 0127 0. 100. scale 0127 0. 500. || scale 0127 0. 300. scale 0127 0. 80. scale 0127 0. 0.87.

plugin~ _ 89.764 ||)89.764 || )362.20 | )217.32 || ) 49.764 || ) 0.6220 | po.

T mtztolE

n}unger— 3000

HI{AIO| =

ﬁlugout;

[19-22] granular synthesis Max/MSP | ]
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Aog el S92 Ade, A4
S AFg. o A= 2l 54

Aost= 774 A v =5 A& Skl grain separation 1|
(

o i
ofo
of
1o,
R
o
Ty
>
ofo
_Orlg
2

51
)& ZA3}al, grain rate variatione Z1d@[<leo] A AY
Wl Z8 AAs Y, grain sizet: ZF 2@E909] A&

= Al
Sk}, grain size variation= 1@ Z7]eo] F2¢ WHE # 2, grain pi

b oo

e 47

tch factori= 2@l A4 F345, grain pitch variatione 3% H
3t FAAA S Aojsit). mpx O 2 stereo spreadiE A HE 1<l
55 2Hd e T el EAA7E AxS 230 Fo g
Holl AAlzto g2 AEES 7] 98] 223 live.dial LHEHES} sca
le SEAES AZAsFALH, AFdAE 53] e live.dial
S grain size$} grain size variation®l] Ao AAsIe] 1l 7] E
A71E AT sAle 1 279 FAAAES A HIAA BS

7ol Bxrek A7re] WERE AE3YTh E3H live.dial ¢ 0%

)
)_l
\}
ﬂ
N
)
1o
L
o
n
Q
o))
'_l
D
o
offt
:?L_‘,
il
fo
ot
=)
il
10
$
ﬁ’,
it
)
riet
w
X,
ol
)

gom, BFAT ALLE WaE 98 S4T Aol Wl g Byt
TE WHETES munger~ 9 99

4 ]
daso] e A 2 AAst, Add 2l
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<¥-2> munger~ LB A E| 1l&}n|H

0l AE

Grain separation el 2k 2EA(UE) =&

Grain rate variation Jellolel M £5 Bt £ 2F
Grain size 2 Jdlele] X Al &3

Grain size variation Jdlel 32019 f&9 Hs = Mo
Grain pitch factor oSl WA Fo(88) =
Grain pitch variation LX Hete 2&A4d MA

Stereo spread Jgielse 3248 28 F& &

[29-23]2 220Hz9] AFQIFtel 1 91 & 100ms @9 2 Ysr granular
synthesis® A3 939 BH5S W=l 9 2383} o] granular
synthesis £3& A&l Z}719] A YREC] FEY SASHA B

olt}y ste] g <l(grain)o]gtal H-Et}.

[238-23] sined ¢} granular synthesis Ao ¥ 33 Bl
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3) ALE A2

<Ambient Reboot: Debussy’s Signal>< 7}=& o] H A9
AbEE ZRALE A&ete HAoE FAHNMY. AEe 5%
Max/MSP &7 A A 2t= Sl emn, o] Ableton Live?] Max
for Lives &3 7I=% A5 A5 AAgte R A&t 7=
AT ASe= YL A2

&+ Ableton Live9] 7[&& Ed o

2 d
x Edoz AGHAY, oygt Fx oA aux E] 4YH A=

>

i
e

kol
K
rlr

H
Z2MA HAE &&5ld ‘jr ol SdadsE Aoz Fd319
[19-24]+ ZHZ o A AFEE aux E 7]We] send/return WA 9]
AR = E*—} Ela Zioltt], ol T3l AT AFRE Z2AMA S &

LT :
Gamelan

(gangsa)

Aux ’ Master ’
track track :

Max for live
(sound
processing)

[1%-24] aux EZS 283 send/return 2



ted ArEs HE Y AR e ddsts Tl HE
aux EF oL ASE B o] aux EFdAE 7HEd AREE
el o] AbeE ZaAYe] AEHH, ZRAYE das v A
T 9oz FAAY. webd A Abe=er AgE Abe=rh ¥E
2 E3Ho 949t send/return WAS AMES wo] s 2 A
= 7t ARREE 100% AR GECA ZaALE Ads dek=

g2 Frhe ¢ dvs Folth A<l dry/wetd0) vl 2d &
[e]
A

p=1
g, 7tEd 259 &4 glo] Z2AY Ase] gk Ao

&4 Abgol® 7]ofgth send AlEe= W EdOA HAlEo] aux
Edow HUA, AN oHE Z2AYS W oA W =95
el FAZ ojwf aux EF 4 d
ZzaAY gas AaFger AR ¢ Yt oyl FRE FIHA o
EEWE, Do) 5)9 &8 53 F&3tH, I~

9} o)A Al = Ty & &S Fr),

r
fols
rir
fz
of
s
o
-
b
Iz
fru
BN

O:

50) e EaelA A s (dry)eh Aefe As(wene] £ Hl&& 243t
= o
5D vl MR eHe EdE 23EA At shue] edd AAEES
TEE A4



\
7hE2t(gangsa) JfFEt——lE
[in][Auto][off] [in][auto][off] Lin}Autofforr] Lin}{autoforf] [in][a [off] Lin][Autol(off}
[Main______ v|f{Main____ vll{Main___v|§IMain____vll[Main___vl}[Main___ HMain __ v|}{Main___v]

Send track

[71'8]-25] Ableton live?] session view

2 -25]% ZF3Eo @83 Ableton live?] session viewd2) E<45o]t},
218 Ableton Live 3H4 o4 send/return 20 & A= I
A A 2"|S GG dE AASY, FSFel e VES A EE f%

el EYS wiAstaL, tFd Ale= ZeAA &b 48" ol

|
\)

wn
)
o]
(@R
b
[z
[nt
BN
mN
ol
£
2
fols
A2 g
X
)
c
ket
m
=
]
it
2,
Y
ol
rr
o2
o
2
o

¢ mob S weAon APl Agad. e 292
gHoE AofstE AL o

3
=
2, Adgon Beg W Ao wugt o Aol ddaiel A
7

[0 N o met ok

o £
v
_1
1o
&
2
ke
T
il
offt
>
2
i
do 2

>

52) BtdElel FroftA]l @i wote] Au(EF)E AREA dAFshe w3

38



send =B 9] Aol Ableton Live?] < E v o] (automatio
o] a5 wef AFoE ARRE EZE A
37
8

F7bH Q)
2§

Azkl we AE )% A e

3=




3. B A& AT

D 9% A&

2 AT e A At ATl GE 927 39A9] <An Opti
cal Poem(AlZtA Q1 AD>9] 23 WHAS 7wro = B =7 #E<d
<Ambient reboot: Debussy’s signal>®] FA 9} AdE FAIH AT
o) v%e A7ty 4L Gdgn g A7 zHE zAREC
QT eSS Ty EA B 93 EFEA T AH=E
A3 B 25w QAT AL, o] F A 9o 4 B HA
% WX (juxtaposition)d9)ate] v etE 71WMS &8sttt o] #HA

A s Be Ao HolX GAW, BHA AGE A o8 &

e = AZH §§L(optical mixture) Eiﬂrﬂ 1 e e B = ) O )

= 2o 9y 54 #7109 AAH BV E AxEE O =
A

4o T ol nEd e AEH 33} PN Yol a4
“ P

] OJ/JJ E/\HO Z_}-%

€
Fote Bl BAE AEd
[e)

—
X
°=>



ol TIE YAYE 4 FHolA Adetr] flaf B ATdE =
= 7]H56) A A 7F B 5 Z2 g8 £ TouchDesignersN & &-8-3f
At TouchDesignerv 3 A&y AlA HolHef & thekst 4™
S AH 942 WES 5 Qe AEHYEHESY Hgo] A E4E,
o] Wl el F&, AlZHA "Wy o AT adE 5o
= Fdstr]el Aest™ Ableton Livest= Hold AEAd& zt5 3l
t}. £3] ® zEo] M= Ableton Liveol X #HAet= 2912 4
o] wFoly e Yo r WMHsle], 2] g2 AL 2

2

Mo I
X
)
ol
ol
b4
s
s
il
of
%
‘O,
o
N
{0
toby
Lo
10

Ol
o
22
)

56) A1ZtA 2 otE A wE(#e 7% B2)E ddd Zzeads T
Al O]. H} /;1I

57) Az AHAE L e o] AR BT, wE sl uF E2 g
58) A4Sl AR (5, BA, AzA, sl wga AE et 54
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2) TouchDesignerE o] &3+ 94 A%

@D noise

o] Z(noise)= 204171 ol A7A F= Wejrt He ad s B4

] 7H”‘ o= olgE o, 20471 £ B4 ¥ ZEdte] B A

b ’ 2 = 5 A
o AFY 2 s EopolE 1980 Bl %] w3 (texture mappin
g)60) 7)&9] Ry} a7 o]zt A mHe A|ZA £A4S Wz
© A4 =R Y Farh 27 HFE 2HY s RBofdAE de

W= A A 7] (random number generator)6DE o] &3Fo] &~

o} A FRAgAATcRE A~ ARy FRE X

ol AL AT ofe wEl AX(grid) el oA G E v e gk
(o]

“12}t] 9 E(gradient)62E AA3Ea, AFHE o] A4 A

N
i
e
BN

[*3

59) @=° EWE B

obert Brown)o] 23 Aoz Ax T2 7]

Qbell WAl fAol= 2 f%j O s %g

60) 2D olH A (g x=x)E 3D Ed Fiel A& AR Azk A, fuEs 5
ofet= 71

61) AFEIANA F29 A5 BAs= 2 1?4?5 %}‘1

62) Aot ghol 1Al w2} F= 7
63) & oy EJE Apolo] F3F gk



59t} Ken Perlin(1955~)64)0] A o] & YA
7R3k simplex noise’} WAl Atdloly, [1¥H-26]LS 28t dE

o+t perlin noise <}

o] A (5

3] perlin, simplex)®] 7] A4l HAHAA} & — W4 7

A - Bihe A di.

1. GRID CREATION &

2.DOT PRODUCT

3. INTERPOLATION

GRADIENT ASSIGNMENT CALCUATION (SMOOTH BLENDING)
e o o o o o o o ®--------------- ® ®
|5 LB UBES K LN K | Tx_ INNERPRODUCT |

i 1 - h i p '

imr

DIRECTION ' | RANDOM

. .(’.7’. 0(07‘0 ° VECTOR IX—> ‘—X GRADIENT l.'-
e o o o o o o o \ i
o‘( \)07\0&07‘0 o\o : . o ' lr
! L€ > ~ | % INNERPRODUCT M _
.{.&. .\‘.‘l.&.'\. .. ,,,,,,,,,,,,,,,
e o o o o o o o RANDOM
GRADIENT
[28-26] 2 Y AE 9o Z(perlin, simplex)?] 7]&E Az
oE BB AT WAxTo] oh e FHHOE FAYL A
W 3|9 E o] Z(coherent noise)6DE AYAFTOZH, T&, A7),
24, 4, BeM T 5 Ad @4 ABUIASE d de B8
#t}. TouchDesignerd Al o] =& o]]3l HF|JHUE wo]=9] 7
S A Z+-AHZ A A2 sdAHow AHHoR A JTdS St
64) AFH 2elH a0 Aol A utole Az mie] 2E He
o] AFE Hetgol A LSt w
65) ZEAAY Tz A4S 9% AAEH oA Ur A5, 2L Y
el I sdg =9 s s dad e s vt
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t}. E3] Noise TOP Q¥ #o]E66)= AL&xt7F Aest 2] Z(d: ra

A2 F¥sle] tr& TOP, SOP, CHOP HEf A9} Ajd & U=
ek [2™-27]12 A A YA 9] Noise TOP ¥ olH ] T4

[au
)y
o
Au)

random noise perlin noise simplex noise

[2¥-27] TouchDesigner?] x=o|= E}¢)

o] 712 (amplitude), 7| (period), Z3} A & <=(harmonic
s), w¥X 5 HAASE AF(exponent)s THEI Fetu|EHENE AT o
24, zolz=o AAY, gv], E{AES AL AT & len, 1
ANZ AR deolee 3D AemE] xHS W (displacemen
DEDAI 7| A, ey mo]d TeiuE & 718 o2 WA 7)o, de] 74+

gheleolur 719 353 22 vA Wes dAes Algdeldst

o
&
tr
Ko,
[N

(@))]

@
8

it

N
=
(&

il

I

&
of
lo
N
e
uy
do
it
N
olr
o
N
Og‘:;“
_0|L
rir
>,
)
iy
il
u
=
@

68) SOP(Surface Operator)Z E3] ¥4 -+4- %33}
69) =ZE|gtol Al ZA] 27| X} HF A Alole] A WE Aol
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aly
in)

| &g}t WA TouchDesignerd Noise ¥ doE &= FAHA

SRS AA7F A Z-AH 7 g2 WEssE Al A

AR 75k, Aold F29AdE E 3l qx]a QH@Eoﬂ e
]

4 AgEe Felss 44 =Te siet.

e,
al
&

X
t
©,
N

o
e

7
D

O‘L/

ru°"

@ TOP< #&% A&4A

TouchDesigner? +8 A 7}4 WEYZ F sFvpel TOP(Texture

Operator) HIEH A= b3k ojujX], Hlxe HolHE tFH, BE
A 7Rk A9, Ad Y Azl A, ¢ B olHE o] of v

EYFoA] A3t [29-28]8 #E <Ambient reboot: Debussy’s
signal>9] 94 A WA o=, TOP U EY A Noise TOP 29
dolHE F2 &&3to] AZHAT. sld 72 viE A4 (backgrou
nd)¥ ¥ 2](post-processing)2] F WA= A H

Out TOP

j [

1

o E 2 H : 2 [ | ¢
: ] : 1 A : : i 2 i
Constant TOP Comp TOP lBackground TOP Null TOP Comp TOP ADD TOP

||
K

i

C B
Tl R
T 1

Ramp TOP Noise TOP Noise TOP

[Z2¥-28] Noise TOPS &-8&3}4 #|23+ TouchDesigner X
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ABSTRACT

Research on Interactive Multimedia Co
mposition through Real-Time Gamelan

Sound Processing

- With a Focus on the Multimedia Composition

<Ambient Reboot: Debussy’s Signal> -

Choi, Woong Sik

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

This study investigates the creation of multimedia works through
real-time sound processing of gamelan performances, producing origi
nal sounds unattainable by instrumental performance alone, and inte

grating them with tightly synchronized audio data and visuals. Unli
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ke conventional music performances that superimpose music onto pr
e—existing video, the work Ambient Reboot: Debussy’s Signal adopts
a fused performance format that centers on instrumental playing an
d sound to control visuals in real-time. Through this approach, visu
als dynamically interacting with sound as the primary element are i
ntegrated. Such staging expands the scope of musical expression w
hile enabling audiences to experience artistic expression more effecti
vely than traditional performance formats.

The work employs Max for Live to create sounds integrated with
gamelan performance, alongside developing various real-time sound
processing effects. Additive and FM synthesis were applied to multi
—-layer the potentially sparse gamelan timbre, while delay, reverb, pit
ch shift, overdrive, granular synthesis, and other effects were combi
ned in accordance with the work’s theme. These sound and audio ef
fect applications enabled diversification of playing techniques, range
s, and timbral expressions, representing a key musical feature distin
guishing it from traditional gamelan. Furthermore, they overcame th
e expressive limitations of traditional instruments by realizing origin
al sounds impossible with conventional instruments alone. Visuals w
ere implemented through TouchDesigner, receiving real-time gamela
n performance signals and applying them to internal operators, there
by enabling real-time control of circular movements and shape trans
formations based on amplitude values. Additionally, MIDI mapping
was designed to facilitate interaction between audio and visual effec
ts, adjusting visual intensity proportional to audio effect strength for

dense sound visualization.
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This study holds significant value in exploring new musical experi
ences and expressive possibilities by fusing traditional gamelan with
computer music technology. In particular, combining sound processin
g techniques with real-time visualization extends beyond the auditor
y domain to present immersive multimedia experiences encompassin
g the visual realm. This preserves the unique character of traditiona
| music while opening new artistic horizons through integration with
contemporary digital technology, providing audiences with richer, mu
Iti-layered sensory experiences. In the future, further refinement of t
hese technical approaches and implementation methods, optimized for
real-time performance environments, is expected to continuously pio
neer new directions and possibilities in contemporary multimedia per

formance art.
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