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59) b2 AHSEZ HAER MaEs AEd Bl Fuie Hust
&0 MYHE Ay



[23-12] MIE A28 WA o] 2k

[19-12]% degrade~9] Q2% Qs 3] HIE H2E HsAAS w9
o] W3l BFoltk 99 Aee 35 49l 29 3% SWAE A
AL oujgit}, %o 9Es HH 058 Al 8719 AldE o] A1
e Atk 28 29y eH ol ves 7] eol=e) HlszEh
285 Tt ARISEE AL Al & 7 UTE degrade~v ARRIFHEEE
ofrg} o3l Al teHEES & 5 7] wiel A HAeu dof
Al T 22 ARRERE ARRo] Thssith ey o= Al ARRE(SIO|E
]2~ HE(low pass filter)60) =

AREEE A e AL =S AQFsH] wjite] L &) vw|sick

I8
o
N
o,
[
%
o
N
9[_51
]
>
i
)
[

s
tl
4

£

60) ALEA7F 24

99 s Qe
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N
5=
&
=2
18
o
2
dlo
dr
Mo
filo
offt
5
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T geAE 27
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B AE] g ARl FAES (271319 2k Livedold &0l Hi=
AHeEe) S HlolE s MaxalA] hold G4g Aojehe dolE R shgEol
PrOC&SSIHg61 o=Z E_LHX]E]‘ ProceSS]ngOﬂ/ﬂ % Q,t_ Oé/\ol— % Spout62) = %_SH

H =

Arenadfd = de ™ 1ok FAlol o] FAFRE Arenab®E e HTh
FAtol HEEHE Arenabs S F el Z2AHE R 1 wdsads)

|

gL 93 e rAE FHo] Hi= A]xdolt)

[ ]
ney — e
=8 (CRESEHEE)
dlolEf

Liveo Max/MSP -
Baof °*e,+:1|0|51
HlolEf /

Z2MY G4olH
74 JH|olE
Processing Spout Arena5 \

HARZ By & FYriolel 3 BYTole] 2FE

e
02

Y
1

TZZ2HE2
(ZEHM EYL

[19-13] @& Al=" A=

61) 2001 MIT Media Lab®] Casey Reas® Ben Fry7} 723 =n}
(JAVA)7ZIRke] Tz o] Adojolxt 7 g7 o|t},

62) AZ=g-ol A Ab&at= AAZE Gl F

63) ResolumeAlol A THE V]ing 3} wiES 3 94 2 a=o|r},
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1) Processings AM&3F Generative Art 94 A%

wotell Ao ® whgsh G4 Al 918kl Processings AH&-SHAT

MaxE B3 OSCOUBAS Abgstel 9ol A4 Aot sbsetm
O~

[m
~
[-'E
Lo

[
il
I
)
)
N
R=)
M
K-y
e
&
1o
I
=
ol
2
)
=
Anj
Lo
Ach
P~
[>
et

AA ARE T Aol vk 53] 7lakehAl kel e

s}
o
rEI
il
N
=2

)

A%E BUHE HApixe)Polehs BeR o]Fol4 la swe] 7

A mUHe oW & AHY ANE ARk REolh 2 FHae

AEo = w7 W8 A (parametric  equation)S $-&ate]  1#9S
ozl &9l wiziws g Alole x 9 yol #%7F ¥ (parameter) 2

x, yE®E WA ==t o] ol os] Aol He Hed A

e
o
S
i
ftlo
2
AN
(e
B

f 7l A (parametric curve)dtal sk ol AE &

el wiZiEs g A (parametric  equation)oletal  FHHRED = FIFE]

64) Open Sound Control®] ¢Fxt2 AFE <} thE YA AH|Eo| HolHE F3L
W dEda FAL wa,

65) 3HS A= 7 ZHe W9l Z Red, Blue, Green, Alphazte] dHolH =
EATES

66) Shiffman, Daniel (August 19, 2008), Learning Processing: A Beginner’s Guide
to Programming Images, Animation, and Interaction (Ist ed.), Morgan
Kaufmann
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67) Weisstein, Eric W. "Parametric Equations”. MathWorld.
68) Tl FoA UZESL W AFACIY x o yAEE AHge HAF
AA= Ao,
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float t;

void setup() {
background(20);
size (1000, 1000);

}

void draw() {
stroke(255);
strokeWeight(2);

translate(width/2, height/2);

| point(x(t), y(t)); «— Xy E=0f [}
T = 1, sl
}
float x(float t) { x oty 2t HeEE &4
return sin(t) * 200 ; .
} y = cos(t)*200
— x = sin(t)*200
o] ZAlS AlR3Et.
float y(float t) { | S4E A8
return cos(t) * 200 ;
i

[29-15] w7 W5 A 2 9] Processing I =

[9-151 [19-1419) =85S oW A4 meolth x 9 yol e

A
2 [ag-14llM B9 & 5 ek R d2 9l
ok

T¥o] aEAYgE AL )
FEE Aty s dRYgS aedls=d wHeF 2009 XS 100 o=
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[29-16]12 [19-15]9] =5 &-8ato] A 2ol 283k ARlolth

[29-16] [1E-15]¢] A=E S-&3F A 283 A4

[IR-171e 2ES] A4 mEe] ARelth M 1PFE F4E  HS elF:

SR aHraL s 7] flsiA Besk 409 x1, v, x2, y2 HAEE R A

b

FAE o] FHFEES] A Yol we} o] i

numLines = oscy/10;
for (int i = @; 1 < numLines; i ++) {

[ tine(xa(tsi), ya(eei), xa(t+i), y2(t+ix2)); |— Mg az|=gs
+
t += oscy*0.002;

float x1(float t) {
return sin(t/10) * 190 + sin(t /5) x 50;

x1, y1, x2, y2

float y1(float t) { - |_-"7H9_| }_}Eﬂ% _?_lls'_}
return cos(t/10)* 10 + cos (t/15) * oscx*0.95; HEXI Al
ooX

float x2(float t) {
return sin(t/10) * oscy/4 + sin(t) x 20;

float y2(float t) {
return cos(t/20)x 20 + cos(t/12) x oscy/2;

[Z2H-17] ZFZFol A}-83F Processing = o Al
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2) OSC (Open Sound Control) E41& o] &3t g4 A of

@ Processing G4 AA|7E Ao

ot el daAtE(interaction) e A= F 7HA S83%F 845

Aafok stk AAE o] ojd 2aE AbEste] JAE Alo] & AL

Processing©. 2 AE3l7] 98] OSC H41& AFE3IaL dlolEE ddslu
Aol 3= Aste MaxE AFEalt)h [23-18]8 S-2Fdo|E 7} Maxol A

7}E% 0] Processing 0.2 AdE = dgolge] 528 Yehd 1ot}

0osc M
! ¥
ney — ="
Max T X|of|M
BRI 7H2E HolE]
Ableton Live9 Max for Live Processing

[28-18] OSC TAl& &3k HolH o A&
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[21H-19]¢] A= Livedold &35 = &% #ke HolHE OSCEAle S3l
Processing 2.2 Adsl= Max¥l|x]o]t}. live.gain QB AENNA Yo = o
HolE=  prependBAENE  ARgste]  do]g o] YUX'E &9
udpsend@HAEID R QJHE| OSCEAIS 18] udpsendoll =¥ IPFA72)9}

Y E (Port)H &5 AFE-3te] dl°]E & Processing 2 H Wit}

I B
. ﬂ

prepend /X zmap -70. 0. 0. 255. zmap -70. 0. -500. 500.
) )
/X -5.007173 prepend /X prepend /X
Lprepend X prepend /X

O = =

udpsend localhost 12000 /X 236.759583 /X 428.468964

IPFA ZEHS

[(29-19] OSCEAS 1% Max 4|

gole oo /XZ RelA EYshs olft HelHE Fol /Xt @
Soler dolHie AT gl &% dolHE ASF AN

PgACIE AL Processinglel B} AL AT 5 9 A

rr

69) 2L Alads 24 & F dn A S I F 5 Jd+= Max for
live S B2 AE o]t}

70) FE == dolE ol AFEAZE A A A ZAE <l
Max L EAE

7)) MEHNIE T WAAE AL MaxLEHAEZ User Datagram
Protocol(UDP)E A& 3k},

72) AE UGt k5 2 (Internet Protocol address)®] a2 ZAFE UE YA
FAEo] A2 F2E 317 f8A AHEsteE 54 HE ot

73) "HelH o dE9s A sk HFHUe 2 M

fr

z93

e
2
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delga WAsks  HAol Fasith [13-19]9] B doly ®3k 7A <
ooty =& = F3 L] MYS 24 shal Av -T0014 0=
=95 = HolHE  Processingol X AREEE= 0ol 2564F0]e] A=
pg ok drh e 57 #oldte Max® zmapQ BAEME ARS8l
Max#| 2] <QtellA Fdsh= Wl wel F2o] FHE =3 Fho]l SeA=
Ag BojFa gk

Processing®ll 4] OSC BA4lS &3 dHlolgE 7] fsiAE oscPs W%
gholBefe]E WA AAsok ) [19-2012 ZRAYe glelBee] AA
stH ot}

Libraries Modes Tools Examples
osc > All
Status Name Author
Camera 3D | Alter P3D Rendering to produce ... Jim Schmitz
OOCSI for Processing | Processing client libr... Mathias Funk
0 oscP5 | An Open Sound Control (OSC) imple... Andreas Schlegel

[2¥1-20] Processing®ll Al oscP5 #tolB.2g] Az 3}

[2181-21]2 Processing®ll A oscP5%} SpoutZ AFE3] OSC HA1S 3l7] 98|
Q3 7]¥E zzoltl. AE oscPoE AR $lE AXE geolregE
FZ&(mport) ‘= ZE=o|H golHEElE AMESHr] flsiA A Qs

Aot} BE AR oscPs AAE AAstT dolEHE WS IPFEAs)

rUE

XEZS AMAAs= F=o|th Ce AR ol A EAH yAAES
215 AAS sl 1 wARe} o] Boje = dHolEnkS QlE W
74) 49H ol MYE ARgAE 4E Mo grow WA HYaFE QBAE,
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o

SEZ Holg e ofF I

_-----

Bimport spout.x;

ISpout spout;

I = = = =N = = = = = = =N = .
*5

O

import oscP5
import netP5.x;
OscP5 oscP5;

NetAddress myRemotelocation;

A

float oscx;

void setup() {

new OscP5(this, 12000);
new NetAddress(''127.0.0.1", 12000);

E

oscP5
myRemotelLocation

me') ;
- .

-
spout = new Spout(this);
| B

T---

-
ure(

void draw() {
spout.sendTex ;E
ﬁ---------

r---
spout.createSender ('"FileNa
- -

F

[ |
ol
theOscMessage.get (0).floatValue();

void oscEvent(OscMessage theOscMessage) {
if (theOscMessage.checkAddrPattern('/X'")==true) {

float firstValue
oscJlra(firstValue);

C |,
}
void osclra(float ox) {

i

o] wjitof [Z1¥-19]¢] Max A4 prependE

OSCX = OXj;
[2H-21] oscP5%} SpoutE A}-&38}7] €% Processing =

AHEste] 28 E = dlolH
HAIA S BoA EE gtk
PR

Skell Processingoll Al A1 sH 54 WA x| e} &Lt

T3 dEE dHoles Z=af] Qhlld AREEr] #fske] osexvhs
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A alF ot ZEAY A= Yol A ARE e 5 Qdvh

Processing?] ] Y2+ 9G4S Arenaboll A AFE3H7] ¢8iA] SpoutEh=
B Zmage] Fgsith [1g-21]e] W3t HAow FAlE FiEol
SpoutE A&7 913k F=olt} AlYd HA Processingol| A Al#3k= Spout
gholBeg]E dA 3 F FTEFS efof vk DEF-EO I=vt O 9Es
pout A4S W51 “FileName” ©]gh= Lo ARE-AL7}

S
At o8BS Yaw Wl Fol A= Ed Arenad Bl GRS

ANROE A b
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@ Arenab® At 44 E I Ao

ABE = A=Y &% #ol wel Arenabdl WHAEE SHEHRE
Ao R Alojsto] FAte] RFo] W= A 5S]

Arenab%t Max® OSCEAlE #8lA P4 B FEHUHE AAE
T B34S yebdth (A= Arenab9] ‘OSC Preferences’ 27 o]t}
‘OSC Input’ ¢ ‘incoming port & E XA F=3. ‘Send to address’ <
P45 AASE " B 223 g3aze] ¢x 2 doly
FHFE YeERh o] F2 Arenab? ‘Mapping’ ¥iol A4 ‘Edit Application
Atk B)E F3A =4 Iy

kol 0.4 1. Atele] &ad @9l ge e As & 5 vk

0SC Map'e Zeetel ¥ 4 du zdstm Ao JFashs 2 sl
PN
T

(A) (B)
Application OSC Map

Focus: Layer m

OSC Input

OSC Preferences

General
Audio
Video

MIDI
0sC
DMX
Update
Defaults
Feedback

8 OSC Input

Incoming Port

factiveclip/video/effect1/param1/values (Float 0.0 - 1.0)

0SC Output

ZHY QY B3| 9/% L HOlE EfY

Outgoing Port 7001 | @ Bundles @ OSC Output

Send to address | 127.0.0.1 factiveclip/video/effectl/param1/values

Registration

[28-22] Arenabol Al OSC B4l A& WH
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0.0 dB
] G[O]E] tHEF

zmap -70. 0. 0. 1.
T 1 b

118

<
udpsend localhost 1004 ISR

[28]-23] Arenab® Ho|HZE R 7] 93+ Maxd| ]

[718-23]& MaxolA Arenab® Ho]EHE Hu7] Y3+ I x o]}
zmapsS AFE35Ee] - 70004 09 #S 170 Alol9o] A~4d oz W3l
Ta FGAaHe] A W wpAE Gl JE€ek f1o2 Jdad x4

&S Y35t udpsendE BdlA FHE =2 o] Hru)

o

_31_



3) ZE=AA g AN & & Ao

F3sl= Live Feed’]sd W& ddads

ol 9 dHolEdd Z=AXM v (projection
A

o

lo
HU
2

Arenaboll A 7]
ARESte] el S
mapping)™ St HFH WA vlo]a = JEHE = AREY S5 jo=

QRaztel ol AAow 24 HAEs 34

Effects
Opacit
Timeline Neniaca
Dashboard
Clip Position
BPM Sync ?

Composition Beats Deinterlace

Dashboard

Video: Microsoft LifeCa Studio(TM

Audio FFT
® External Dur " 0

Composition Video Effects (3)
i

Ripples spikes

Ry Goo jaaqed
In
Out

Blend Mode  Add

Opacity

[2¥-24] Arenabell A o]%-AH S AFEE AT Qdad =4 U

[19-24]+= Arena5 °lA] Live Feedoll #-&ste= I¥a¥dE =ERY]
folaR ed 5 #e AREs) AAterR xdste W

U= Idolth 225 ‘Sources H& AHate] huilEt dH e AdE 3
I A9 Effects®1S A"ste] Hdst= s A8 3 F Video

Effects’gt= &H o2 FoX Ytk fdA= Goo®ets F4aHtE

Aejstn Agsack £ g e AANoE 2Usn Ae FES
75) vl AAE enAld ZzAH 44e FAste] ensle Az

A5
AHE = A9
A

76) Arenabel



A

1

ot
I
o

Goo®l Opacity™ %] Hee gl mlolaz FoHE &

=7

)
ol

17}

LR

tel 29 s ‘Audio FFTEV = &&Eo] Hol:=d ‘External ]2}

rr

Aesty wERe Ug vhe]aE AL & & Atk IFA

|

(o)

A
lo

AE4E Opacity®] 37F S7Fth Arenabell A A A1ZES

£

FEAR= Fo vtz o AAZ zeRAHE ¥ F

¢ DJelol &l w3 aFdvt. [2d-251= AA & ARleolw mil g7t

o] P 9 AFAe] mgo] HelZe] uge] B AL ¥ 5 )

[19-25] Z2AH hge] Ax FA oA

ol Rof 9 AFAE Fal 9] WEe] vz

AFA7E ol WA(capture) HWA wlBGHI WG o)
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. A7 7€ 2E 48
AT A2E 7S5 20179 1
F=rgEHoaleled ‘B 2, S

2ol AR AT

411

A = olsF=Ael A e

A XIV % <Trans-Human>o|g}=

[c2-26] A 5

Trans-Human>-> &9t 23

2 o] Z(Jose
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gt kAL E 9] & RESkTH #A A m= A E g waEE A A
79) Intelligent Dance Music?] ¢FAtZ 90 W] %o T3 Ax &<

geolh, FelA ALESL YEA Solu,

f
L ol
_?(_‘,
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2) P 2 Azd 74

% [
HIQIARE

0
’ O E v,

e
1
[
=

[29-27] #3529 A=" F4=

Nz"l FAe [a9-27]9 o] Al

HavAz  EHEH  FAl

Alzgol A e Fobe

Maxz WUl SaHolEE  Max
A AelE AA A AxHon wilA G Aolshzr] ALgHw

Jde ZeAHE Fd W sador F¥dn

kel A% DJelo]Eol v =t}
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3. &AF A& S WE I AN A

1) Intro ¥ Outro® g AHAo

2 FEFe RE A2 299 &%
[29-28]2 Intro®} Outro9] <JA+e] W=
Jea FHA ALe Agstgn 279
AsHoh

oro

gkl elatol
Epd .

&%

o =

Aol H
ez 3

groll - ol

[29-28] Intro/Outro®] A4 W
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Maxol 4 &#uolEE we u AHde Agsolr] wid o &%)
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-1.0dB
QB 2% S5jo|
Zto| SAloll 5012

1014 72

~————— uc=ue
-3000|A 300

oigoz
]1 i

udpsend localhost 12104

iy AP 7 <4) oscx2| 242 -300 0j|A]

if[(osex > 0) { |« 3004t0l0] ZtoR S0i5

£111(255, [0scy¥35) ; +——
o| 7t

} else if (oscx > -200){ j’fglyg—l'i:g;’%“;}é
fill(#ED4545, oscy*35);

} else {
fi1l(#F2E6E6,0sCcy*30) ;

}

[19-30] AgtEo| A Al&3F Max ¥ X2} Processing =

BY}E+x= AMES F5U3 Processing =5 7HA L &% gho] wlE
slo] Z£S W3 sl AMESE tE oA E wEo WAy
R

rE

o

Lo

=N

Halo] dA3 HEozm WSS = Zlol ofd Wy
== 5

AAstA . [29-31], [19-32]

o

o
e

(2
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3) CHES DIHES] G4 Ao

AL
rlo
ojo

1
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rio
ojo
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ol

[19-33] CoES 47 W3}

(19331 Coe g wslelth £ glol wek ANz Ao} = g9
gol F7kska el 2717k AN Al ehEe ek Ae) A5t

ZVAR S ol AobAw 1w} ik

(A) S 20l 2 Yol Dt s

(B) HIO|~ ST ZXoll 2 ol MY Hst

[19-34]= DIEQ Ak wsto|t} Livedol| A Zely]=
A==

AGE dolHE Wi 7 £95L
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2
>

2
)

[91-3419] (A)St o] ejme] Apge AwH
AGe] Aggol ALgHY ot ol L] $F gk Watel we (B)%
Adel A4 WHE e,
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s
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rlo
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A}
S,

<

}g—

B

—
fite)

ojn

_45_



nE
0
olo
ol
K

=
\:!_38] nE
EJ}E ° Oé])\l— tﬂﬂ
[e] puy (2)

[

EvhEe] ¥
[e)

-39l=

[1%

o

N
~

_46_



B odTE A2 e T ok ERY A& §35] 9% BHoz
Wepldel ¥ PHE ARG oAz ueEdA gae

wol 28 ALEY SobS ASI o] 2 @ HolEs sl Lol
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ojZlo] o dHH @Al ol27] 7HA Azl FAE wsl7l fs =H

Keyword(3 A o]):
e =2t (computer music), = E W o5 (multimedia music), o=
(noise), =] X (glitch), Max/MSP, 4234 (sound synthesis), Az A 23}

(sound visualization), = Z A4 (Processing), IDM

| E-mail: j_ra@dongguk.edu
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1. @32

o dd. “Hatel U E fIg ZEAA AL 2016.

Hartmut Bohnacker, Benedikt Gross, Julia Laub, Claudius Lazzeroni.
Generative Design: Visualize, Program, and Create with
Processing. Princeton Architectural Press, 2012

Charles Dodge, Thomas A. Jerse. Computer Music: synthesis,
composition and performance. Schirmer Books, Second Edition,
1997.

Ira Greenberg, Dianna Xu, Deepak Kumar. Processing : creative
coding and generative art in processing 2. Friends of, c2013

John Maeda. Design by numbers. MIT Press, 2001.

Matt Pearson. Generative Art: A Practical Guide Using Processing
Manning Publications; 1 edition, 2011

Casey Reas, Chandler McWilliams. Form+Code in Design, Art, and
Architecture. Princeton Architectural Press, 2010

Snoman, Rick. Dance music manual. Focal Press, 2014.

Curtis Roads. The Computer Music Tutorial. MIT press, 1996.

Daniel Shiffman. Learning processing. Morgan Kaufmann, 2015
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ABSTRACT

A Study on Interactive Multimedia Performance

using Max/MSP and Generative Art

(focus on Multimedia Music <Trans-Human>)

Na, ji woung

The purpose of this study is to fuse two art genres and ultimately
broaden the scope of music. For that reason, the music has been
composed using a glitch noise unfamiliar to the public. In addition,
computer graphics that change shapes and colors were utilised
according to the volume of music. This thesis consists of two-part; a
sound design system for glitch noise and real-time image control
system.

There are various ways to make glitch sounds artificial such as
using a microphone to record sounds from a broken speaker,
excessive Amplitude Modulation(AM), Ring Modulation(RM) and so
forth. However, in this study, most of the glitch sounds that are used
in Trans—-Human were made by Sound Forge, which is an audio
editing program by Magix Sound. In addition to using Sound Forge,

the glitch sounds have been made by sound processing in Max/MSP.
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Generative computer graphics were made with Processing, which is
based in Java. In order to change the graphic’s shapes and colors,
OSCp5 was used. The role of OSCpb5 is crucial to communicate with
Max for Live and Processing. Following the volume of the music, the
graphic was changed by communicating between programs in OSC.

The real-time controlled computer graphics complemented the
awkward ambience of the noise music the audience felt, and it added
a fun element of multimedia performance that could otherwise be
boring and provided an interest to the audience. In addition, research

on how to creatively combine music with new technologies is needed.
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