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1) Sampling= ©]&3%F Granular Synthesis

synthesis %5 Y=t granulare 242 2
ZJol'gh= £ ‘grain’olA  SEE  wojolrt. Aol ke
synthesis€} 7 220] AR-E=0] 54 kS ZA &olM Add st
= 2% 7 id.

[238-3] 28]A¥E AR1#9} granular synthesisE 43 93

[13-3]12 440Hz9 ARdztel 7 3188 30ms dolz Z7jY
50ms FF4°o % AW E= WE granular synthesis &35 2 £3F v}
goltt. o] adE Abgste] tst SuE FA BojAe ARRmET
otel AAl AHKH= ARRELR REE T AT o714 AloskE A
(parameter) = A 6747} At}
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9,
X,
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=
3
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o,
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5
record~ grain
buffer~ grain

[Z¥-4] record~%E ©]&3 sampling H X

el

@ NAH (start point): 558 BEeIA grain®] AAHEE o= ¥

of
N
N,

21) HAFHE vEe] A= MES AZE F e
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@ 4o](duration): grain® Zol& AAE & ity 1 Aol AME9|
=58 dol(o: 1000ms) Bt} d 4 gty REZA o2 20~50msE Ak
LA 1 B dAY Fe dol = AFg-SE 4= Qi)

%% (playback rate): Max?] play~2 BAEE o]&3}% graine

Age w A2, Eubs A", Aol (duration) & AF S o St 917]
=

Mo ARE s (A + ol « £5) Ay FEE
H3IA 71t} o] X Z= A|o)slo] grain® S al(pitch) S x=4dd 4 9k

® Envelope: graings A& W click noise22)E ¥3s}7] $J3] Azt
2 A3 &2 x]ﬁ_q =% Fto] 0°] H &5 &= envelope2d o] I Q 3t}
2= window @eFehal sk AAIZEo R ARy
F&stth & AT e FEHA oloAE &

2Ky
5 TE7] al, @uksk 49 EE Y=+ Gaussian window2d E
o

ARG O A2 T 2ok
)
win| =exp| —— , <n<N
i p( 2( oN/2 ))
o< 0.5

2 buffer size26) ¢} 7] wjFo] Max2 1I/O Vector SizeZ Z €%
t}, [28-5]+ o] &59 N=512, 2582 ¢=0.49 S Max2

buffere] 483t 50|t}

22) Alzdol 7t o ® FojA ) ojojd W U= FE.

23) amplitude envelopee oo A7k upbE ST ko] W3lo|t)

24) & 29 FHE K Foltt A4t FEHIE o B2 A @S AYst
= el fr&stt.

25) Julius O. Smith, Spectral Audio Signal Processing, W3K Publishing, 2011.

26) AFEHZ o8 d =98 317] A3 st el HEHe MEY S depdh
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[2¥—5] Gaussian windowES & £3 buffer

® 7+4 (interval): metro B AEZE o] 83}
© 7 graing AASEF AAFsoh [1¥H-6]

£33 granular synthesis® 3 x]o]t}.

of AT A7
e 99 6

9)¢)

R
)
)

o

G

(interval)
A ol sE
\_(start point) (duration) (playback rate)




olggh WA ow ME, AR, Ho], £X&, envelope, & o] &3
granular synthesis® Y& 4 QIth |4k dolRt} 1HAo| &8s 45
of WA A= grain® Aol THEIL I v graino] BAHETH
webA 5 grain®] HAH A= (overlapping) 35 2138l poly~Q2 B AE
E AHESTh poly~+ stHe] LBEAE=R oy e T AMHAAE
1 AT ¢ org oy MY graing A ABAIZD S

ot
A B3 %] o] o,

2t7

[2H-7]L poly~5 AFE3t granular synthesis® %2} poly~9

(interval) H I
At 2ol N
M 2 (start point) (duration) (playback rate)
*\\u ﬂf 1 J
J
1.0

prepend note ~ N & 5

r oo e _ ﬂ | )
e
.

! : e~

A\ = " 1

E ‘\ grain2| X4

— I T o envelope —
e

= - .=
= ks
[1¥—7] poly~E ©]&3%t granular synthesis %]

T AToM = poly~E ol&ste] ZH7he] A& HEA A8k
709l granular synthesis &35 W&t 44 & £59 1+4, 4
o graing AW TLEC) HEG WL AT AL AL
wobA TS & 9



2) FFT ¥4 o]&3% Phase Vocoder

@ FFT (Fast Fourier Transform) &4

eHe As= ARHtime) o WE HNEHE] A &2 MstE e
ATk Fg o W3 (Fourier transform)< [18-8]3F o] 43
AT 5 AZHEel 99 (time domain) oA =3k 9 (frequency domain)

oz WMEFoRH P Fohg #4727t ek,

e

FFT (Fast Fourier Transform) ¥4 fx4d Yo E v&E uw 9
o] Fg o W3ts A ME G2 Yo wg wE S5 Agst
= S Zen aga o] ME @9+ window el 93] yHAIH

shitel Telo] Wk
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@ pfft~
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phase vocoder+

pitch shifting

A7y A zrel 5

Max?®] pfft~QHAEE A}

ISP S N-Y

A FFTE4 2
W3} glo] AjAY
pitch shifting

Y &=
(playback rate)

receive~ music
T

=
>
=
>
Ho
In

_—-

S A=
g 5

o v}l

fft~ pvoc~ 1024 4 B

Phase Vocoder

A

CE
—=

1}

Ao

o]},

time stretching

&AL
o] g}

2JdF4 © & time stretching &=

i
=
L
y,}-

27} Yol A SAo] Wo XA Hrh. dhAuk
18] ZHds HA
o 22 Folw YE AlLEe] &4

Aok [2¥8-9]& time stretching}

=

phase vocoder+=

phase vocoder 3| x|o]t},

T

phase vocoder 2T =3) A&}
L
B s
: =88 Al2Ee
sampstoms~ V Z0|(ms)E
P ZaQl 42 HEl
= 0.001*48000/1024
/1000.
j—
pitch shifting
(octave)

pfft~ gadget 4096 8

[Z¥—-9] phase vocoder X



Aol AT el AW phase vocoder E37F oS
3171 93 timerL B AEE A}L5lo] MZ o] AZA A & AAF Ao

o TAE msHo® W ea o] S FHE F8 FFTE4 9
]

g a2 HaEdth MaxolAd 48000 sampling rate2? & AFEH

7] W&o &8 Zol(ms)e] 0.0017 48000 Hatd L MZ o
MEs 78 5 3k 94714 FFT 842 3 9 & 1024719 AE

g3t JOoBFE I FS 10242 gt ¥ o yirth
T(ms) * 0.001 % 48000/1024
wpeba] o] F=alof 98] 0.0468758= S Wit wHoE ke =
dd MeE Fsnh agla o] TYdsES AAFE &S (playback
rate) 2 AL 1S A SEojH 2+ F o) wWE HSEE QA=
A& guigttt. o7le] &FE Y8 oz AqUHe a%E IS
F Aot [28-10]S time stretchingsS & & UEE WHE pree~ I

A ol

HA[ZE

>
Ho
N
=
=
l
-

e - )

¢
.

,1
l
gl

%

oo A2
0 wi8ts10] X|YE
A =0 iz

\ buffer~0l| 52

1
= = :
! index~ this 1 [l index~ this 2 ENE==RN k]
! X :
1
1

.

em R s e
* T

.

-, 1 1
record~ this 2 _
poltocar~
1 1
buffer~ this 10000 2

[Z¥—-10] time stretchingS 93 pfft~ x| Y&

27) 1%(1000ms) F AFE3hi= ¥ (sample) & 7.
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AAZE AFEE+= FFT 48 AA record~E £33l pbuffer~°l A%

"rh 223 o] AREEE index~QHAEC o APy & upe}
=
-

[ 91X & = %ol pfft~ gadgetd 2E%F inlets &3l
pitch shiftingo] o]Foixlt}, SElH @2 & 4 glom, X Ui
= [29-111% 2o

E
=

]
—

. pitch-shifting
(octave)
route int float
»

| /,‘
| //

[Z2¥-11] pitch shiftings 9 ¥ pfft~ gadget X WF

gizmo~i= Flo] WES o] gl XE9] HAE [FAS A Fub
golo] MIE Zo7M AAZE pitch shifting®] 7FsslEE w50 %

9 B A Eo|t} 28)

28) Richard Dudas, "Spectral Envelope Correction for Real—Time Transposition:

Proposal of a ’“Floating—Formant® Method; , Proceedings of ICMC, 2002,
p.126—-129.
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3) Pitch Trackings &83F Cross Synthesis

@ fiddle~< ©]&3t Pitch Tracking

fiddle~QHAE29 = Fupg AFHEY Aoa WEo] £ AH
(peak) & #A5te] 2312 F4 (tracking) 8+th.300 =k [19-12] 9}
wol oje] WeulEE 2delol AL F Tk TREL Wgo] AL
SAE ol7]e]E® pitch trackings F3 HE F&d HolHE d&
= 9k

XSS pitch tracking 23, auto 0 = HX|
40ELCH 31 50LLC} %2 amp levelg 24
(IEIIEY 500ms |0 #H2(0.5)2t2i2] 20| M7|= H2 H|XIE £25HX| &2

WELEIRY 4710|222 (partial)S 2A

s =] =

!
fiddle~ 1024 120 3
|
unpack 0. 0.
|
speedlim 250
0

0. Pitch trackingS Sali 20{Zl I|X|Z{(note)

[2¥8-12] fiddle~ X

29) A A9 pitch trackings 3 WEAIW Max LHHEZ San Diego t]&
w9 Miller S. Puckette <=7} 7R3}t },

30) Miller S. Puckette, Theodore Apel, David D. Zicarelli, TReal—time audio
analysis tools for Pd and MSP, , Proceedings of ICMC 98, Ann Arbor, 1998.
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@ FFT #4<& 8483 Cross Synthesis

cross synthesis®= T 714 428E A= G )o
2 -2 AT o FFT &4 g3l 2% zko]l o & —zrﬁJr—}F%
Zshea, AE - gho] ofd F
envelope®] AZ T AREE st IR O AER ARREE
< F ok [2%-13]2 FFT
agl-1e Aetes FHe BAAE

T
[
T
|
L, B

<
}
rlr
oy
i)
i,
v
o
fol
i
rlr
oo
1=
Mo ne & KU P>

_)I\_EI-T —
windowing (and windowing pun) inside Ag|-2
(HAIZEARRE) g . — T

—t

/

-

AIRCE Zmp 9jod

(frequency domain)2£

N ffi~ 1024 1024 512 EEECTCEEE
i T

- I
«

fft~ 1024 1024 0

T T T

' ) ' '

1 s ! 1

! 3 h i

LN

| . :4---=..- .-" Agl-2 9 ZIZS
e Z 22|10 sl= 24y

i‘
q4
‘E‘ y

<~ - -

Eg

t~ 1024 1024 O

AREE CHA A2t HY
(time domain)22
Hetslo] 5

]

- * 8
P
=

D@t d
1
o
IS
q

cross synthesis7t
HEE AMRE

[19-13] FFT ¥4& %% cross synthesis
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= AdFoM e EFES] AARE A5 (28 -1) 9 FMAASD (28 -2)

(29 -14]1+ 712490 FMEA 3 AAIZE A59] cross synthesis
Hzjojty, FMIA 59 carrier frequency®l pitch trackings E 3l
< T s ARGl S WAstE wuitt FM3A S
envelope®] #EdtEs HAAAG. webrd ZFE AFo| SiFo] T
SR HjLo] ER3 /\} =7} A%t enveloped FE|Z LAY,

A7 BB HNA Gt AZE ALEE TEE 5 Unh

El

ot

carrier modulator modulation
1 frequency frequency depth
1
pitch-trackingS S3lf l receive note
2 MIDI notezt=

Z It (frequency) 2 E’jEP setdomain 3000

tof

setrange 0 0.2

>
>
E
re
M
== e e s s s s ===

_____
—

(NN, .
<
o
©
1

FM gt 39
envelope

S

..i
DR R R R B B R

o — smplo M ¥

el (- - - e e e e e -

old-school-fft-patch FFTEMS S8t cross synthesis
T T
: Gain :

|

g

o
o
Q
w

..-

[238-14] AAZF dF9 FMPEA S92 cross synthesis

31) Fu< WZE A9 (frequency modulation synthesis) &2 7|5 Fulo] HE
FIFE JYste] wjgo] THI AxE HHS IS F Utk
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ofo
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2
o
Y
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= A
d A~ [29"-15] 9 Eoh

ZFE AFE AALo R vlo]aE Ed HAFEHE
AREEE MaxollAl AAIZE Z2 A6 o)&) therst A
ojZlo] % T&ES A AVAR =99

Flute
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7

!

AsHA A8
fere pEdy

—— Computer
. T I = Y
sampling fiddle syritf
l [
FFT analysis FFT analysis

[ l
granular phase cross
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B Ao E BRE BFA (I A S TouchDesigner32)% o] &
gte wEEQITh o] AXEd o= Aoz THgs wE £ UdS ¥
dl olugl OSC33) 9k DMX34) % ofg 71% /\]E‘:é FuHke 5= gl

o wof] vhekgt mlt ol & Ao AREE w) e e st

B 4= OSC A3 = 7Iwte®# MaxolA TouchDesigner® Ho]E
= HUESF AP, ol AFEE AEES] HojH = o ®E EF
E AF9 Sil(pitch), A= Z2A9 3% Fh(amplitude level),
aga 54 T35 % #olth. TouchDesigner® CHOP39
reference/'d2 OSC A2 AH3 AL=29 HolHE HFLY A
4 el dod St Fxd ¢ RS vk wepA A=

& HlolEE HFdo] A EHE= 779

T AUt olE g A AElS FI AAtew &
Ay, HFAor Z22AHE T =499 [17-16]
21 5hgk Zo| T,

i
X,
=
g
3
[ab)
o
o
j=)
<
o

)
o
b

32) DerivativedlA W& AAIZF QIEPEE HE UL E 9t v|Fd T2 7Y A&
ZE9 o],

33) Open Sound Control?] ¢kA}Z A}&E o] A5 93 HEYA E4 qfeko|t)

34) Digital MultipleX2] ¢kxtz2 Fuof 294z = B_Jf}" A o] 3= E]X] g B4 Y ES
9] x|t

35) CHOP(Channel Operator): EA, 2tje, 7]=Zd Y, st=9o19 =3 DMX,
MIDI, OSCE *x&3 RE Holf ~E7 (Data Stream) 2| J¥S sty £4F
T U= e HolEH.
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—— Computer

Max

|
ial

TouchDesigner

0sC

Data Scaling

L4
|H
Hu
2
m

Line % 2D Render > I“ @

F 3D particle —_— o o

2) TouchDesignerZ o]-g&3t 94 A2

@D 3D Line
TouchDesignerolA Line SOP36)& o]&3td 3x¢2 F7te] A
(point) &2 o]Fojx A& ¥E 4 At} 7] Pattern CHOPS A}

£3to] Ay F2 2 MZ(sample) E HE S WEIL line? position
yétoll wisgstd ZF ol yHREE vkE ¢ v & dFelAE FEF
A AFHE ZFE ARREE A48 798 ARIgE o] &3t O
2l o] ARQ1¥te] amplitudeo] OSCE
e B AT wekA o]F 9] BE 03’%91 Z7)
o] ZFE AFol gl Wslel= Al XA

mﬁ
n
I
_OL
.
el

36) SOP(Surface Operator): 3D Z1S 98] Al&al= ¢uwolg. 7848, ulE|Z
AlEl, mdE o Alg-gr)
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3D line M4 3D lined| noise ML

A

T = ol
Atolmtol| noiseZE CisiE

[9]5 [+] (o] [+]
noise A4 noiseZ} Al0|= A2 XA

[Z23—-17] noise line& W=+ TouchDesigner X

223 o lines] X b WG Ae7] S8 noised AT (2
H-1713 #Zo] noises st F o]AS ARIFe ¢ste] 3D lined]
vz Aga3t} o714 Math CHOPS multiply 3ol ZFE A}
orol e 1S w3yt noise’t AolE AEES Aot wepd] =

2 FY9YE A dFSFE lined 23 Yo] AR I noise

o)
7b Aol daefAE gt Aok [29-18]e ERE AF9 st
=]

oo

[ —18] TouchDesignerZ &% line¥} noise line
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@ 3D Particle System

particle system< H| 9} 7, 2¥3 2 A d4s wE=+ b
T ARgET Aol AR T heiAE s
ATF7F ARR= ZEAGl Qe A ZINAAA L W= g5 A4
3} ST

oA += TouchDesigner?] Particle SOPE o] g3te] 3DZ ¢
2o FAe skl Aol th<E-3>

<¥.-3> Particle SOP¢] s}&}n]E

Hu
e
A
=2
1
ol
_o'l_l
rir
o
)
10
ok

External Force x,y,zZ &2 7|&F2

Wind X, Y,z Zt 52 7|1FO= Xtof| 2E5H= HiRte| §
Force
Turbulence X, Y, z 2} 0| ME Rl
Turn Period HRIL A5 F7|. HS4E A8 Wt 21 245 2 33Y
Drag ItE|20| M2 BoE7|= ¥E
Particles Birth HyE olE|E
Life Expect E|Zo| Y

Particle SOPelA A& =+ A= T #A& o= forces}
collision &8 F7hsto] §fxke] wAdds WAL &+ Ao [14
—19]°14 Sort SOP& 32+ “dellA E
eugolelolt. o] Fal YA #H:EE Random WA o= A Hst
Ao AAAYE Ao FAEHh

Particle SOP9] inputlel collision &22E Yo A7) i &4

of @ots u F=she a9E e 5 AUk wEkA o37]e] T (sphere)
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S A5t dArEso] F qte 23 A FF o= | =
7223 input2°ll= YA FEst= ¥ (force) S HMEE ¥
Metaball SOP2 39 #(force field) & TE+= Qu#olEH =
FARE AAsTFTo] 3o] ol HAE XA F Q. o]Fo

4 JAEL FedE vel e AL FAT & 9

T D

—_

3D lineQ| ZtEE xHEE

2| |
Ii I"x{‘ I

[Pansciea—— ]

T EEEEE |
\
|

Sphere SOP

collision &

|\

[BEFSEEN T [ [ [

Metaball SOP force MM force HE

| \B
B
4

[Forcam——— ] ] [Parcicisan—] ]

el
2|
@)

[EStabanE——] -]

[Z2¥-19] particle2 W83+ TouchDesigner X

Force SOP¢] #ol AA wl metaball #2072 A7} Rola, Zo}
A ow A7 HAA @b olw] collisione FAle] AHEstd [1¥
—20]19 9% ojulx|g} Po] F ¢ro] & meFoz Wz LFO3D
CHOPE o] &3t forcegte]l AEHA R 0(HA) ¥ L(HUDAIZ &

A5
ZolA st ar, of7lel AbeE ZRAYL % 2 woko] ¥ A&

37) Low Frequency Oscillator?] &ouz 3o Fu ATE WAA7E 27| =

RN
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+=o 93 o AA WISt EE TSI
Y —-20]2 TouchDesigner® &3t line particle?} collision,

=
force 2A%E F7}8Fo] W= circle particle©] t}.

[Z¥”—-20] line particle?} circle particle

® Luma Blur

TouchDesigner?] Luma blur TOP< inputl® 7] (luminance) %k
of wet A @9 E inputOs Al ¥H=th 93714 inputOdll= 7]1E
Jzbell AWbAQl blur Y5 HEs AAE Wi, inputlel] 7€ 4
= JdE Yo g FAdA 7HEAE R daE o S8 A ofF
FA= E?Jrﬂ A8

7+

gof Blo] WX ojuxE A4 & 3t

o) [e]
T4 =

off
2y
=2

[2”8-21] luma blur &3¢ W3}
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QgL BAC AT 5 Ak wpHel e ATH wekA A
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2 e UEs ARE HOlHE ok wAlel AE&st7] <l
= A &
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~EE FA R

[28-22]9} #Zo] OSC B4 & Maxold W& A= HolE S
DMX #1%2] qtZef A 0-255 Ate]o] gto=z wgst & DMX Out
PS T3 29 24 DMX AEE ®ylth gy o] AgE

& 27 2% AFHoR 292 FEANG
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[2¥-22] =% Al&H"
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D %4 3st=99
2 AF = GrandMA2 9 43 VL3000 spot3®) ZW7|E AFE3sF
Atk AL ATEY O] GrandMA2 onPCE o] &34, AFE S o] L3

A A 29E AESS & 31, MA 3D AZEYojg} A5 H¢

VL3000 spot =2 RGBMA
5 s x9yrlel 7%

=

(moving light)¢]t}. LED FH 2lo]E= oyx|e] A3k 71 14, Ao
o] gojHo= og 7|& A 24, FFFHS thaste] AL =

] :

VL3000 spot W< 3 did 28712 DMX xldo] sgHc) oF
S0, 6u18 Y75 AHEsl7] SsiAlE 168719 Alde] st &
] A, dES} Zo] 168 E (bit) & AHE3te Fefv|E7F gloer =2, DMX
S+ 3k Aldo] 8HIER o]Fojx lor g ASE Hl u 16H|ER
W gks)|of sht,

ol

2

@ Ethernets &% DMX 4% A$F

DMX+= o =93 ‘T‘Eﬂr% Aojshs tAE T4 UES A9
wolth, 512A414e] DMX+ 7zH7zt SHIER Aoxw, 0FE 2557142
s Zteth wkeF o AYst Aojrt deste] 168 EE AREShE A
2708 DMX @& ARE-gteh. shute] Alolad & 512709 DMX A4
Aoled = glom o]Zlg ate] ‘Universe'etal et

o]
=

to o 1o K

38) Vari Liteoll A W& ZW7]E spot F= WHYE v F+= dof £9o]3lt}.
39) e, AAT, #A23 DMX512 TRZEFS o)L LED FHalo]E iAo
Al2Ell AA g Axsks], 2012.
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£ Ak&ste]l XLR AlolE oAl oyl Aloj &+
Wt XLR2 AlelE 1709 3tue] Universe®t A
Adetes Ae Mo st=dolrt Bastth w
of Alejetr] S8 oltle el £ &

==

oyl AMg3tel DMX A& E Hulx WS txd o= Art—Ne
t40 37} SACN4Do| Q). & o IP
T e ZEEZOIY, st oyl A& 30,0007  ©]/e]
UniverseEs A%3 = Qlt}. kAT Art—Net2 IP 45 2.x.x.x T
© 10x.x.xE AH&3lof stk Aloko] gt whepA] thE 74 FAln
o] A&t AAE 95t ¥ AT E sACNES AHEeRgith =1
&3 AFHE oy AolEE AFstn [18-23]37 Po] &9 A
Jo Al sACN Inputs EAdslstd HE] 2& A|AHS AFESE 4 gtk

FA2E 0] 839 UniverseE 14
o]
qf

SetupfNetwork/Network Protocols Master 1 Network

DMX

Shownet Kinet1 i2lone

Mode Destination IP  |LocalSt SACN Uniy
Output

InputUnicast il 8 1 Active

SACN
Input
Active

10) £%& Aolsh: DMX ®t 947 32 wel A5E A% 9% B Tk 24
A%k 27 w& 0 29E Aojshs £xEdle] Afole A AR

41) streaming—ACN2 £UZZ UEHYIE S3] DMX universes & &HOZ AFH
at7] §lell ESTACIA W= FAL gfekoltt.
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@ TouchDesignerg 43 =4 Z&

TouchDesigner? DMX Out CHOPE AFg£3}lod DMX 2155 Urd
F ot 7 £33 HEEE Network®olA4 Network Addresse}
Local Address& A43 & Zolth. sSACN Z2EFS AR A9,
ZE% AFEHE stHe F7lel ddsta AFH olgHle] 1P F4AE
TEor ARG, Z2£E9 V| IP T4+v 192.168.0.xE A|&sE =
o9} Ho] AFE IP 45 192.168.0.x x& 999 =xh=z o
o sHAIRE S FAE H3o] st Faue T A9 ASUF MR
FES R WA 2aieglE g2A @3ojop b [13H-24]9
olm = &} o]l AFHE IP F+4E T2 = WA TouchDesigner
°] DMX Out CHOP®] Local Addressell 1 gttt

Al

Internet Protocol Version 4 (TCP/IPv4) Properties X DMX Out  dmxout2

e
General aal

You can get IP settings assigned automatically if your network supports L
this capability, Otherwise, you need to ask your netwark administrator
for the appropriate IP settings.

(O Obtain an IP address automatically 192.168.0.50 ';F'g E%QI IP
@ Use the following IP address: 192.168.0.140 EE{9| IP
R 1

Subretimase

Default gateway: I:l

Obtain DNS server address automatically

(@ Use the following DNS server addresses:

Preferred IS server: ¥ AV v

Alternate DNS server:

[ validate settings upon exit Advanced...

=

[2¥-24] % IP W73 DMX Out CHOP &3
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B Z3E oA granular synthesisi ZFEQ| o]FAH AlE9l %3}
= 55 grain® Zolst 1HAS FAlo A et EFES 7 A
TS EWstln. shv= grain®] o7k A 1HAS &AL A gk,
o] o] Wojyrl= Kol AA olofA & #7FHE (legato) TH
S HAFSE legato graniolth. 1#]l1 ¥ 9 (tonguing) FHES BEAFSH)
A&l grain®] Hol7b #ral 14E& A AAste] tonguing graniE ¥
S0t webd EFES A8 9 sof Antel &%= granular
synthesis B¥7} Z3l54 o] A= sF T
(29 -29]= ZFES Zt 4 ¥ 333} granular synthesis &3}
Z W= legato grani®} tonguing grani® 3}&-S vl w3k Zo|t},

R AWM WY 77750 ¥~

Flute - legato _— legato grani

N

Flute - tonguing _— tonguing grani

[ZH-29] SFEY FY & 933 granid 33
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ABSTRACT

A Study on Interactive Multimedia Performance

using Real—time Sound Processing of Flute

(focus on Multimedia Performance <ATTUNE>)

Lee, Eun Hwa

Department of Multimedia
Graduate School of Digital Image and Contents

Dongguk University

This study is on multimedia performance that applies sound
processing of flute in real—time and controls video and stage
lighting responding to the sound. All sound processing is derived
from the performance of the flute. And the video and lighting are
also transformed by the sound data.

Sound processing applied to the flute is granular synthesis,
phase vocoder, and cross synthesis. All sound processing is
made by Max. It is applied to harmonize and make up for the
insufficient harmonic tone of the flute and to implement a new

timbre.

_5]__



Video of line and particle system, which is a visual element, is
mainly used to effectively visualize the sound. In addition, data
of sound such as pitch and amplitude level has been received
through OSC communication and mapped to parameters of each
process of generating video. Therefore, the video responsive to
sound could be implemented.

Similarly, stage lighting is controlled by sound data. The OSC
data received by TouchDesigner is converted into a value
between 0—255 to send a DMX signal to the lighting console.
Therefore, it was possible to create a system in which sound
data controls the lightings. Stage Ilighting has not only
contributed to visualization but also played a role in maximizing
the immersion and realism of the performance. This further
provides the audience an experience in which the auditory and
visual senses are connected.

As a result, it was possible to create a more advanced form of

multimedia performance visualizing sound.
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