creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

SR

Ae e s welugo] ¥
(B 1Yo & 2EF <Meaningless II>

N

—)

N

-
El
A

e

o] B Z
2018



A w

voli= o] AAZ ALE Z2APE o &3
AHIEHHE o] wydX AT

(degugo] g9 A% <Meaningless II>E 4

o
lo
£

o » &

ARG 3 F

o =L YAFAEELE AFH

20179 124

ojRnZe] SAAHAFTHSEANN =55 A

2018 1€
CRE T
99 A 2
a4

st F3dstd



D P TS 1
1. AT I B A s 1
D AFE] O G e 3
VA T e WORNORS S . DOSE. i.. N 7
| PR =N [P (| N ol .., .. W 7
1) AFSE AL e oo W N, 7
2) SBFE T} QAT TP orrrrrrerrrsensssenessssssses s 9
3) FFTEA S o] 83 pfft~ xover~QLHAE & 10
4) A ZE granular SYNtheSIs « - e 11
5) A A7t DPhase VOCOMEL -+ wwrrersmmssesssrissiasssuissinsitsss e 13
6) Bejow s U N NL L A LALLM L L. 15
7) Max for LiVe BF§ et 17
B (g S eSO SO horsy’ A0 oveoms. TNV SSROTRI 19
1) A ANl . e B N 19
2) A} A]ZNE] O TL T e 21
3) AL =9 ko] AEL 9FE 7]a AT s 23
D OSCZ o] &3+ AT} AAFE O] AR ZF A O] oeverrererrerennenenne 24
®@ SoundflowerE ©]-&3F A =9} FAO AT e 33
4) ERZ AR W] AL T e 35

5) GAF HIX] QIS e 38



1. FFE AT e 40
D, AFIL LA et 40
1) COF FLA] e 40

2) }\])\F;ﬂ ?‘}‘é ............................................................................................ 43

3) 1|11;H :FUES] ................................................................................................ 44

3. z}% LH ol_ﬂ_?_ 7]% zq% ........................................................................... 45
1) intro FE A& FE I} e 45

2) A :ﬂrE RN :;;__;q_ ................................................................................. 46

3) B FE G FI} o 49

4) A FE FHE FIF i 51

V. 7‘:1% t% fg:v?‘ 7]]:—5%] ....................................................................................... 53
;}j]— a5 §i ......................................................................................................... 55
ABSTRAQGT veereeeeerssesstmmiutisiiii it 58
221 7= <Meaningless II> o F o,'LE ............................................... 60
B2 0 0 I DV AT e 65



%-1> Processing A4S O] 8} 20 AT e 29

T0> ZFE TLA] e A1

SJ‘_73> intro jjq_E »?—/H ................................................................................... 45
CTA> A TFE TEA] e 46

5> B TFE JEA] wereermessiensssssssssssssssssssssss s s 49
CT6> A TFE TEA] s sssssssss s 51

2y

[28-1] Z2AA wjh& o] &3 vivid light festival 2016 51 & -3
[2¥8-2] 3D Z2AMA u]FS 0] 83 ZF3E P> werereeeerermeeeesmeeneeneens 4
[1¥]-3] ZAM wFHE o] 83 IF ALBY T FH e 5
[28] 4] AT A 2Bl A A T e 8
[Z"-5] Abe=9 F35 S U FE pfft~ xover~ FX| oo 10
[(1¥]-6] disis munger~QBAEZE o]&3 granular synthesis Z|X] - 12
[22-7] prft~ mypvoc~2 AF&3 phase vocoder T ] weeeessemmmmnnnns 13
(28 -8] pEfi~ mypvoc~ TNR| LJE s 14
[27-9] Dejo] SaFHE &S Max/MSP T X worveeeereemmmmmmmmmmmmmnnnnne 16
[722-10] Live9o] A28t Max audio effect - rwssresssssrrsssssnresssssanss 17
[722-11] KORGAFS] nanoKONTROLS - rwrsesssrrssssssrsssssssssssssssssssssssanss 18



[ -12] A} A 2Bl A A T e 21
[728]-13] Processing®l] Al Syphong AFE8HE I A A] s 29
[717-14] Syphong Ea] ZHE G2 v 23
[191-15] Proessing2. 2 OSC t|o|HE HE3stE Max/MSP 3 4] - 24
[22-16] OSC BAIL 93k 0scP5 BFR G A] ceeerererssememeniesiesiesienienens 2%
[Z28-17] OSC HlolE £2418 93t QB AE FLA] cii 27
[28-18] o] A] [28-16]¢] Sk Zho] wE o AFe] BBl e, 28
[28]-19] ASdd] S gho] W2 22 A A9 W3} v 30
[28]-20] Aot 22k Zho] WE 22 B QA0 B3} oo 31
[28]-21] S S Zho] WE 22 C GAFL] W3 o 31
[28-22] SAt) S o] WE 22 D AAFS] BBE s 32
[2%-23] Arenab?] OSC 8 A AT Q) X] ereerrreimrmnmimiiiiiiiiiii 32
[218-24] SoundflowerE o] &3F £87]7] AT AR o 33
[(18]-25] Solo] Sk zho] WE O AFO] HEZ] corereeeresseesnessnssssessssnseees 34
[17-26] ZHE johieo] 3 HEo] AAE FAGF BF oo 36
[28-27] mask7]5S 0] &3k AP Y A& e, 36
[28-28] |o}o] TR A ufF S A LT KL e, 37
[221-29] Arena5S ©] &8+ &IAF BT HJA] e 38
[28-30] <Meaningless II> &G T oo 39
[22-31] BA FEO] A28 A A TG e 43
[T -32] TET] TEAD ceeeerserieeite e 44
[229-33] Sobw Agbel FALE intro SHE A7} GAbe] W 46
[19-34] ot Aol s WAL GFo] TR A T e 47
[Z23-35] 5 709 AlZF3} Aol A A AW 48



[1% ,36] _Tj,] o],_l_]___g/] }\Ol-j&oﬂ _1'—71/\]_% QuartZ composer Og /\o]— ..................... 48

[28-37] Noisy GAFEIboll 93k GAFY] H B} v, 50
[1%—38] A ;L}:E_OH Xﬂ,%% Processing AxZs € srereeessesssissisnenes 51
[1%739] ;ﬂo}l,—_gq /\Okrlq:oﬂ _171_/\]__?]_ o‘ﬂ%]ogzg .............................................. 52



A&

e

—

~

)

B

-—

=

T

Mo
I

—_
file)

Nfo

—

A

£

2 719 (hologram)2), d o] A
HE] 1] t] o] (multimedia)® &<

]

A
AN

o
=

o] §A

PN
=

) 33 (projection mapping)l), A}
olg] Hofol 7]

EERIEE

05

)

—
file)

Mo

o

—
file)

R
e

el

Mo
)

2]
2]

Z

sh ol obl A

S

e

o

ool

0

ol

oy
;OO

ol

el

Sofeolt},

-

1

|

7
=

oF
o)

i,

St <Meaningless II>ol AR

AR AE AT

3y

™

—_
file)

ol

=2z =B
= =

zc}

AEE!

o} 7}

Kol
=]

=
o

ofoll 5-¢ o

KeN
=]

AqF 1A

p

T

B

S

dALR Kol

5
&AL

]

ol #|¢l %] (dynamic range)d 7} W o

[e}

g 33

7]=oltt

[e)

=

T

I~

=
h

o

zaey 7]

=

=

IHAY BolA
3) HEMTo] E= v viAgaL FEY o

2) A=A

3

A8

A48 )=

e

fywold, v, &



Mze A ASEE WEI YN AFs  gon gy

Q1 A A (interaction)= #TASHY, T3 ol7|d A HgHoz ZaAAM
3 & st FAFe] ~TAo Y A QHAOE A&

4) FFNze] 4 HeE ek dAAdB) R et AdFolM = U] AT
Atﬁ%%u ‘ﬂlE e AL, S8 Aladel M= e AR B HA o= iyt
Ho) A= o) vjE el

5) Cycling74el 4 7§13t Az Edol2 &b HEvHolE #fg 7H“£ 45 Awehs
Zeadolty dHolg e dikxe] 8 zradgio] 73 Maxel &FAE ¥ MIDI
glolE] A7} 7}" g MSP= ‘/PTOV o 2 dTellM = HA WA Max7e AHS-Eoh

6) de3 FaH3d =31 Lo Sk JA0NA Bloju el AMSFoRA AR

s dodle AAdH Vs 2AE 2t



2. Abd AT

ZRAM wjg o] oeA &8 uhgg el Al=Ea oy ZeALA

1 229, gAE oA 7}

dastty. ol AFeAY HEES= ZAFH TR ZzAE7
gttt z=AH w2 Wuy AHI HEorw 3ed A4H
HEH2TE Zhsett wheka 7HE geol 2ols G4 Tisolw ZERA
Fa, diE dEvYe] &, vYo] o, FME Soll AREE [2" - 112
A=Y vivid light festival 2016 5 @2} %29 Z7hH] RYFo T

ool mzAM WS A8 4Folh




o] &L ZzAA vy 7]|&EE vgo 3A=(media facade)? ol

483 =AM A= (projection facade)® FEolth AA TAL HY
G4e Bw A oo wol ST A thE Fire] Y
259 wolFs g J&o Endd Adze 52 dde] gu

R

Bol At meAY P /&L olgale] A Ao A P&
2=
=]

[2¥-2] 3D Z24AH wgdS& o] &3 & <Pixel>

7 AFE e FAL 7H7E ‘YA = (facade)' 9t ‘W T o) (media)'e] AR AEHE
9| Sol LED %<& AA 3 vt 7s& FdsA = AL i A5ES
ARE Agdte A= ALgste Aol

8) 244 w3 (projection mapping)@ | t]o] FALE (media facade)] §H4d o] o]t



Np

NE
L

l|N

B

T

[olz
=



o

A5

3 ey

ka3
=

A} 2
2}

)

4§ o]

=

Z o
5 0O

J

s

Z]‘

et7] el

ol Fde] FAPHSI7E ol A-8-5 A

lol 2393} volyl AdAH] Ut

5]

B
o
Ny
o

ol
e
J|
)



) A A2

opo]  AARE ARRE ZRANS 913 AlzdlelE dol(delay)
SF5 799 granular synthesisl®, phase vocoder!D7} ARE-EITh
AREE FE et AP FAMS EF Max/MSP=E Al sl iz
Max for Livel2& o]&3ste] A&3g Max/MSP#| x| & Live9el] AA|7E
A= o] HER HEA|A ALE-EFS

[2H-4]= Folmo] AAZE ZEALS 98l AZe A= AlZ~Fo]t
o}

dobi AFE vlol 2B BeM FFEE YH I Max/MSPE AL
27te] gaAs 47 FAWOR WPHe 2HAL Y AeEE
AR gYso] 2uAE B AT, GPA L] dYE o] JY
489 aRES AES )

o AHgEE: webuE ghol 247 T 479

phase vocoder, 2719 E@o] SFa =2 dHHh

i
=
=
=
Z
Er
wn
S
_O|L
D
IS

b’
Ho
[
il
Sha
i
o
ol
i
H
jin)
L
v
T
2
i
oX,
ol
ol
)
dlo
Lo,
i)
L
O
Wi
W
©
]
E
ofl
>
N
rr



dFE
(Mac 0S)

AI2E i r Live Live9 —

|t _ =
Max/MSP

granular synthesis > @
phase vocoder AIRE &8 0
Sjlo] SgEat alA| / AL

[ZE-4] A2 A" A=



+ comb-filter!3),
R o1l slohes)

S

-

+

o
e

godl

3} 9o % AeEs

o} 1 Foll ALE

Eis

shgo] &4

flanger!4

ojn

o

do

N

o A7} sol btk T EHE ALE

Fis

‘

92 hrol Azt

Ae.

S
=

=
=

)

—_
o

dlo

o]

=
3}15)

AH§-3 o,

=
=

reverses.

EREE R

of
—_

)

4 A=} TeiA

oA FAY &

A

Z A
=

1|

il

of HE=

o
=
a

9l
13

1Ry deeta
b A AX A A
=
T

H_W ,Ul OE mwo

16) Fast Fourier Transforme| <Fz}e]m

HolHE Fag g9go= &7

o

Ahg



3) FFT®4 & o] &3 pfft~ xover~QLHAE T &

[Z28-5]% 483 o719 Ae=2 FFTEXS Ea A9 7|F Fu4¢
(crossover frequency)ol|l we} T3 th9S Uro]F= pfft~ xover~7f

ARE-E 3 A o]

LSO JIE T o0l

[ZH-5] A2 E9 T34 Hgs s pfft~ xover~ A

pfft~ xover~9 WHE HWH 7] AFd mE A= HolHE
fftin~QHAEINZ Q)8 ol FFTHA o] ® dolE =z Waa}; T3
fftinfo~Q B A EIS dspstate~Q2L B A EL9 23 ¢ o]H g
71¥  F3}9=(fundamental frequency)”’} ZA ¥ i o] F34¢+= FFTZ

BAG HA Fuppolth BAR VR Fat >.0HAER ¢eHol

Al

17) pfft~2BAE o3 REx F X Aadee A3 3}
18) pfft~QHAE ol =g XA FFTframeo] 3 HRE A= 7]|5S )
19) dA AFE el 71E oz AAE DSPY AL dHFE 7S Tk

- 10 -



AR e FoHEe} wad A8 FA4 E Fosrd 2

4) A A 7t granular synthesis

>

granular synthesist= 48 ¥ AlLEE 22 MEE7H(grain) &2 U0
Mz = A Aotk [ ™ -6]S  granular synthesisZ
T3’ 913l disis munger~Q P AEZIE ALE-3 Max/MSP 3 x| o]t}
disis munger~% QS BAE o]F Ho ¢H
A7 @ Q14 (argument)e]th. 3 WAl A0 30002 Hul WI Aol =,
T oA Q1 82 o ofx AEe =, Al WA QA4 55
Hrf Kool

disis munger~% A WA Qo2 50]0 = AREY

)

N,
i
rlo
to
|z

é
[m
9,

(&
ofk
filo

913

77 A stelnlEE F243s 4 Q). grain separation(grains o 7H7),

200 428 F Aol MSPAEE tishzt] AbgH
2) 9% QYo oot fAUelHd weh 0 2% Yo PN NEE o
oo A% AUANE 24T & Y= enAsoT §Y gl 0ojW mE

=1 N ] H
ofelo] ©a]il Y Fro] A Aol @t ool T
22) Columbia UniversityolAd 7§%t3sl$lal Virginia Techoll 2 F=AHE v del <of
(external) @ B A Eo|t}, HE A'E granular synthesisd 7% A33H Max/Msp
32bit FA WA RE AFE-3E G QT

>

- 11 -



grain rate variation(7F2¢] W3}) grain size(grain 3tv+e] =7]), grain
size variation(=7]2] W3}), grain pitch(grain® <%9°]), grain pitch
variation(&-0] 2] W3}) stereo spread(ZH#EH Q. o|n| A FrhHE XA s}o]

QeAE AL=E Aoz AR 4 )

: : — grain size e grain pitch stereo
. gtr::gration e;ah'l:ﬁr:rt‘e grainsize \ariation aiapich variation spread
' / 0. 0. 100. ik 0.5 0. 1.
4 I L 1 I I
< T
disis_munger~ 3000 8 55 nameme
et

ry
’ -
1 .

1 eumeqjoip

. —TC LI

[1¥-6] disis munger~Q2 B A EE o] &3t granular synthesis ]3]

ol AES A AFES disis munger~+ [1¥-6]7 o] grain
separation?} grain rate variation® #2 0, grain size= 100, grain size
variation< 1, grain pitch variation= 0, stereo spreadi= 12 YHH =
1 3Fal grain pitch®] #% ZH2F 05(8F SERE ofe)), 1(SERE. Wgt gl
203 2t 9)), 4(F SEXE )R AAsIY] 4709 granular synthesisS
Tdste] A&ttt

-12 -



5) A A7t phase vocoder

M

phase vocoderi= FFT 48 &3l ¢S AxFste HA o= 149

Futolg 2ASAY AE QB WAE §A

rot
:>|J£
o
=
D
78
=
@)
—t
(@]
=y
=
ije}
o

g 4 9l 42 F4WoITh phase vocodere] FHE S99 ANEES
o
-1

HASIA 7| A AR S A er WAstole v A9 Wil Abe=9

FFTE4 S ol &8ty 244 HolHE dste S22 WAdd - Utk

Iqadmess 256

sampstoms~

=Y Ato|9] A2k
(ms.)

- 13 -



[1H-7]& pfft~ mypvoc~L B AEZS 383}0] phase vocoders 1-& 3%t
A Jolt}, H5575 S 43 A7IHE JYEE ATAF) prfe~E PEEo
FFTEA4 S 713 & ZY 99 Ho|H & buffer~Q BAE2)o] A 7FHt},

A

AGE A= Ho|HE phasor~QBAE29 ey zgto=w st

pfft~ mypvoc~ il x| Li5

Hdzol =2

o] gzt

FFT 242 St
T Za|e] Atol2) YA Al

i
g

po

framedelta~

phasewrap~ L m
Ll m
.
@ ] X “ :
FED} oMat 7|2 . frameaccum~ 1
record~ this 2 ™ H

.
aE3 siakte
buffer~ this 20000 2 x/y2 ¥zt T T

2 ME T0[E|S KR

20000 ms. = 882000 samples at 44.1kHz = 1722

-

[1¥-8] pfft~ mypvoc~ A §-

[713-8]& pfft~ mypvoc~2] X UjF-o|t}. o] HA &= fftin~2 JHH
= HolHE FFTEA dHolHZ 7133t record~Q B AE2DZ

o
¥ o] 589 HOlE 7} buffer~L B AE #AdAr) o]&A AAH

23) #AFE e eve HMES AYste Fitolt
24) FUHEE whEoUs LEAER A% Qlgdor Fojrhs A lE} 12 Ft
09141 17b4] 2 A wkEst=uE 4

25) YHHE A= HolHE puffer~ol



AREE HOlHE ¢7] 98l index~QBAEDE ALGRTh AT 77
S A AT 2 G = dHEaL, o] dF #2 Zdld 2
wol A buffer~o AFE A= dolHE AT index~2 AHH<
AE oz 49 Eo] dsk= 7ol etk

[ZE-TIo1A Kol5k 0olA 1744 WHEA 0% {2l o] phasor~9] S5AE

Agatel A4H FEAol= WEe HolHE wEAoz AYT F otk

dilols 202 23 E AAA 7 Y Aot JAste da
o]t} Max/MSP9] tapin~Q B HAES} tapout~QLBAEE ALE3lo] di o]
=FaIHE A Dol B2 AdH JNIZE AT + U=
RAM?ZD 9] kol oJsjA Algtent. T3 deo] glo] Aojds Xdd
2% 7F | Aboll A REALE = dolg] A §] EA o2 ) tapin~ LB AEE
Pk eHe ASE AFsn ALHom  uolEste H T olH

tapout~SHAELE a1} o]4e] EFAHIA tapin-ol AFE ALE

F

HolHE ¢t} & tapin~° AAFFo R AFEHE= AEE HoHE
=]

d dello] BdREE AdAA WERHE= Aot

26) buffer~o] AZE A= HolHE AR gjo] AAsE SHAET
27) Random Access Memory®] ¢kateoln] AW &) ¢)7|¢} 277} 7H53 3 W=

- 15 -



Q== cigjo| B2l

21z clajo| Efe

. Fe)
— o
R
o = o o
............... , O T
T : o B
T : oo 5 LI
] " Lo = 2 :
= ! = 5 ™
i ' 1] = T T N
o " X B B s
N | N &+
m o -)) S o - «— m\lu ﬂ LTA _E E#E ‘H.Al
A.nmw. -z R M_ —_ M Ju\h ‘A|u} ‘NL ﬂ _ aE
o ) o m\;u oW o = o
= 1 M ‘m:\_ — NO
= = A o — Ao 2
g To S r
13 G ' 1r.._ X ‘UI ul
= b IS N _,oL g R vl —~
- - W [ =S _HW B o= P
: L =\ N\ & so Mo
s Ny i S )
| E B i ol
| 7 ) - MY ow o 2
= i od ) W bl I N,g
R | 4 o 8 4
SCRREE ] : il OE 0,
...... P / o ) L il
............. . S — ol o0 b mo
.................. L : ° o I Y T
||||||||||||||||||||||| A M " ™ o dw OT_ ~T Mﬂ
-t - moc_.__ ... i o_u o o I o c_
=3 ] = —_— fw - ~ —_—
L ! W -7 (A 2 o
1z - ol T W m s S 3
.— =) (e \DE . dvx_ E_
Ay X M o7 <~ = =
) W TR o ow
Lt g o H_ N
5 T R Wy
N TH Ra__l _E ~ - ,_II,VI
z 0w g @
| )

- 16 -




7) Max for Live &§&

Max/MSP® A z}3 =

H %2 Max for LiveE &85

Max/MSP=Z A &3k o}7]u}

o AYE sbssiut,

PV1
X

loop size
»1722

Phase Vocoder

playback rate
)-0.4

FFT frame
722

loop offset
»0

crossover

FFT Crossover

Low High

Center Freq.
) 1800.

[Z29-10]

Livege] 7} el

Live9¢tol A %
t}. Max for Live:x Live93t7 <hol A

2 g3

bl
2

PN

AEES -

SFa A2

Stereo Delay

Left Qelay nghl Delay

QV, ( \.
127
1000

Dry / Wet
1000 LV
126

Left Feedback Right Feedback

granular0.5

Granular Synthesis

grain size grain size

grain
variation

separation

grain rate
variation

stereo

grain pitch
spread

grain pitch
variation

Live9ell 283 Max audio effect

% Max for Live®ioll A Max audio effectE % &

43 Max/MSPE Aaldo] AL o] AES A%e 4 91, vz Az
AAE oo AT 4+ ek

Max/MSPe] 7159 eelalelold REg F4d)e] Zdsjopsis QuaAEg)
gt HY 29 @S At RYHE - 9o live.gain~2) QHAE

- 17 -



Max for Live®Z 283k A= Z2 A4 A" E5ES A=E3517] 98

- KORG
nanoKOMNTROLZ2

Live9e] MIDIW3E 7|5 ©]&3t4 nanoKONTROL2¢} <53}

7} 2de] oo g3 AR ALE o|HES seuly g, onAEEe
A8 e AAow zAHAY.

ot

29) Max for liveE $13 2B AERZ JHH = U] A5 gAA(dB)#HS AldHoz
gelst = e EF delgolth

30) Max for liveE $13 S HAER &3 HolHE F83E &dlolyey 988 3o}

Hr

- 18 -



1) & A"

AES A AAT GG A= ol AFeE HAILE A=
Ao 2iE A= HolHE FEote] AE Aol AU I

avte] 54 steEg 245 Stk vohs AFe] toldE AbgEE

[kl
Hl

AAo R AEE Fde AFS H8iA 2 7idke] 4
A2 S8 27321 Processing? Quartz composers AH-&3F1 T}

Processing& Au} QoS 7jwto g wrEolxl oy mo]d ) ojn| x|,

- 19 -



z2AMd wjgs 9et 2o w= Mad mapper3), VDMX32),
Arenab33)z o] Qltt. o] AAFolAe= AAZE GAdol A= dEEH=
dFaHRsE HL3t7] 98 Arenabes AFESFTE Arenabt UL XS E
A3 4= 5 o OSC3H olE ¢f MIDIH o] o] &S A«
gto] Ab=9e] d-5o] 7he st

JE

do
[k

fr
]
m%
ﬂl

o
>
oo
ro
¥
rlr
Ko,
>,
re
ol
%
iy
o
to
uj
to
¢
}01,
k
rlr

AN ZEo. 2 WA= Processing®] 9782 Arenaboll 4 4= A &)
mj ol o] & s|Z3sl7] 9138 Syphon3®) o] & &}

BAYSE G4 Arenasl AF UHsA AR Gl Arenasl A

3
R
I'>)
o
Q
5
N
(@]
o
=
(o}
@]
w
@]
=
fu

31) HEAHA vF49 wlx
AAE = ke Aol 54|t
32) Mac OS 7]4ke] A A]7H 1
33) ResolumeArlell Al A &ak z2ag@lo g2 x4 ¢ ViingEolth G4 A
oo wdsta on HA AFEE ¢ e g 4R E AT
34) Open Sound Control®] A& Al$= o]y AES 3 Med UE
Bl eFo) ),
35) Musical Instrument Digital Interface®] ¢FAl2 A2 T2 AA}o}7]|7He] HolEHE AEsla
et s Ags A mF:olh
36) 8 T2z 9 ZHdS AR FHE F JA dFE Mac OS7|HEe] &

o)tk

- 20 -



EH it E'l
(Mac 0S)

AESER | A AlAd

o= | ates c1|0|§/ lArgE 221 \Aes HolE

Processing Quartz composer

Syphon Arena5 ZZHE

[Z3-12] 9 A=d AAE

2) 4 AN=" I #AD

Processing®} Quartz composer® A Z-sk A A7 Fato] JALg v o}

Z2AR wjdS A 887 93] Arenab® Q3 ofst

%A AFd5Eol Quartz composerZ A ZHE AL Wl WG

ot

(rendering)38)& AXA] ¢il% A%E Quartz composerd Z=4EZ}
ZHFZ ArenabZ Y9 o] 7Hsatth. A% Processing?l - A H S
AAoF Gars &8 F e WGP S AXE ¢ o] AAFte=

3D o, AF, ZEAH RS BEF AddED Aevde 4F A AT,
Pl oll & 3h8 20178t L E N3] =EA Volls, 2017014 5wk,

38) FAolt FAE Aed 249 B2 339 HolHE Aol AAF & e Jgom
Washe A4 W

- 21 -



]
AWk Syphone ol-&alA AAEIL = AAZF F44S Arenad®E
= ol Processingol| Al Al3-8H= Syphongle] Belg]E A x5}

[e)
o
AR FAO st A=E e AFEkE A7 A (sketches)3Vol sk

fru
o
)

SyphonX ¥ el Processing o]l &% Arenaboll A /g4
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SyphonServer server;

void setup() {
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}

void draw() {
background (127) ;
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}
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import oscP5.x; |
import netP5.x; |
OscP5 oscP5; |
NetAddress myRemoteLocation; | oscP5 2to|=2{2| =

int oscx;

void setup() {

si1ze(400,400);

oscP5 = new OscP5(this,3333);

myRemotelLocation = new NetAddress(''127.0.0.1'",3333);
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void draw() {

Ibackground(oscx) ]H 2 e

}

void oscEvent(OscMessage theOscMessage) {
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}
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ABSTRACT

Interactive Multimedia Performance using

Real-time Sound Processing for Piano

(focus on multimedia music <Meaningless II>)

Lee, Bo Kang

Today's artistic performances are a combination of technologies
from various fields such as music, video, lighting, computer graphics,
projection mapping, etc. Therefore, it is also known as a multimedia
performance.

Furthermore, musical performances are also developing in various
forms with the use of multimedia technology. Based on this trend,
multimedia technology was used to create an intuitive interactive
multimedia performance.

This paper is a study of sound effects and sound synthesis, and
production of a visualization system for creation of multimedia
musical performance.

The musical instrument used in <Meaningless II> is a piano. The
Piano is one of the most widely used instrument, regardless of age

or genre, from Western classical to popular music. A piano IS an

- 58 -



advantageous means for applying sound effects and synthesis due to
its wide range of frequency and rich harmonics.

Max/MSP was used to create a system for real-time sound
processing. Granular synthesis, phase vocoder, and delayed sound
effects were actualized through Max/MSP and implemented to
performances.

Real-time data from sound processing and piano sounds were
synchronized by Processing and Quartz Composer to control real-time
visual images. In addition, video effects of Arenab were adjusted to
highlight the interaction between sound and video.

Projection mapping was applied to the screen and piano, and it was
directly applied to musical instruments to induce differentiated sound
visualization.

OSC communication was used for real-time interaction between
sound and video. As a result, it proved stable without missing or
delayed data.

In order to produce a thorough multimedia performance based on
this research, it is necessary to study the material of the paper

attached to the piano and various sound data to control the image.
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