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Processinge OSC &4l& AR&ste] @7de] AAZE Aoj7t 7hssiot
Loty AA7F Qg AL
o

=

sote]  dolE e W

=1 57%
AAsteh. [19-16]3 #Zeo] = Azl WFE ddstal =Fo] 7k
Ao E BEe wekAs7] Slskel £ WS ggsta teow,
Zhoka AT A= HolHE OSC B4lS ARE3ste] A 4gs WMo s
SHA WA Ttokmg AFel AAre® AE P 3= Processing 9GS
hla=ah
float datal; W3 A
void setup{){
background (@) ;
size{1820,1088,B30) ;
L
vold draw(){
background (@) ;
angle+= 3.0;
stroke(255,255);
translate(width/2, height/Z);

for(inr i=1; 1 < NUM_LINES; 1++){

strokeWeight{datal); lﬂ_/,:o]] 94-5—]] 4:]_94 5:_"5-0]

a:3
L
&
i}

point{x{t+i), yi{t+i));
point(x2{t+1), v2(t+i));
strokelWeight{0,000001);

[2¥8-16] Processing 9A 2 Z= o A

32) HolH7t ARHE AFH WEHEGY 54 JAGEY FH)E HEIE
A A AHnamed pointer)® S 7|93t 7] Qol®= I 5ol EEAA
T AT

% of
o off
i)

,23,



4) Arenas o] &3t

PR

After Effect®} Processing®oZ WHEo(3l F3& HFEE 7] 130
G AZEYOR Arenags AFE3SFITE Processingol A THE 93
Syphong  °]-&3t] AE3t3 =S HAAY A 2AE
AFEE & dler, ZF e mE gAad 2 AVE L A
ATk <3E-3>2 AZEo] AREE Arena W 3= gk Awo|t)

<¥-3> Arena JX&H

R 2% 44
transform gael 9 %9 7Y AxE WHYPA I = T}

e g ge gane pas an
detection

opacity Fdel FHEEs 2ddFe &9

g00 AAE o)A = &

blur G4e s At MAA =z}
radialblur | G4 FAHHE 7| o= HAA = &3
twisted ANES FE= a9

suckr Fgs Wy E97HA st &2

flip A4S 54 2 FHor HPlE 29

trails GAre] s xdaF= &2y

,24,



w
o
e
ME,
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>
>
i)

1) 34 Al&H"

A%l

(Mac 0OS)

23] 7

Arena
3 2 A g

[Z8-17] 34 A=

g,

| A%

[Z9-17]2 Fojell A AREE = ARe=st G749 & Al2dl Aol
Maxoll A Abe= ZRAYS 7AA 29Az FHEn Maxolsd &394
OSC Hl°]El¥  Processing® Arena® #%0] ]

Syphons &3l Arenaz <34o] AGHo] FHE 7l Fo Z2AH=E
e Eh

,  Processing®ll A
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e A=

23 A (screen) oty B

- .
E=H 0

7}or= Lol H
(operator)

X2 A

[Z¥-18] ¥ T4

[Z™-18]2 2ol Fof Aotk FHE 7IE£o= dd ThokEe]

AAetar, eueolB= wbr] W]l L EXK] RISt Abe=st S

Aol g}, Fhopaol A vlolaE Fa ALeE AU wol o #olH el

HFEHZ AFol Hu, AAezn evwolyrt T AHAHE 7Ntow

AREE ZRAYS gl MAE S 2v7ie AEd.
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Processing 0.2 AAIZF I #Ao] 7hadk FdS A w, St
Bl 547 Aagho] slojof gty 2] fste] Ale=E @dehs
Maxol| Al o]jwst x5 9=l wrolol st} 1811} Processing?® Max:=
Mz oe Zeade)ns Hs dE ANAFE BAS e aioh ueba
F EEae] dES 913 0SC $41& AHgatlom, MaxelA Hguke
HolHZE OSC HlolE]& Wgtel Processingoll A G55 FXgto 2 HAd
&ttt

>

0{1

_4

== Max2} Processing2| )
=8| OSCELIE 7T IPFLR} EEHS

[2¥-19] Max$} Processing®] OSC 4% 9% Max X

[Z29-19]2 R Processing?} MaxE &3 ul udpsendQHAEE

AHgRT. UDP®) B4 ZREZS ALgen, [PFAMe FENEHS

33) User Datagram Protocol®] ¢Fo]. A2 sz F2lo] ol dtA o=z oA =
wale] FA LR EFo|H 4o deoly e 7f 7heshth

34) Internet Protocol address®] oFo]. #HAFE UEYANA AREo] AEE 22351
FAE 3] f18A AE et Se WMot

35) HolE ¢ Y&HS % F=.

,27,



A7gefof gt IPFas L HFEAA F4ls st2E, localhost B+
1270012 AAHst YEHS = 220878 22 HEE X Ao st}

Processing®l~l  Max¢t OSC &21& 371 $dl4= Contribution
Manager®l] 9= OSC #elBelg]E A& oF st}

@ Contribution Manager

Libraries Modes Tools Examples

0sC All
Status Name ~ Author

Camera 3D | Alter P3D Rendering to produce Stereosco... Jim Schmitz

QOCS! for Processing | Processing client library for the... Mathias Funk

/] L 0scP5 | An Open Sound Control (OSC) |mplementat[0nl Andreas Schlegel

[28-20] Processing®lA] OSC #olE By E vt &

AX7F Bd Fde A 7 HEHoE
Processing®l~] OSC #lolE & Eoets F=Z d=€3 Aot}
Processing< oA olglZ d=8€Hd I=EE FAHoR 97 wiwd,

A A ol Z=E dHEfoF Tk

import oscP5.#;
import netP5.*;

OscP5 oscP5;
NetAddress myRemotelocation;

[Z2¥-21] OSC #olBE g Ees Z=
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[19-22]= E82 OSC golB g gl& AAsl= FZ=o|t} Processing S

Aystale W, void setup A& F AR dHSh= FEolrh. Maxetel
o]

IPF4st FEMS datA g sloF gt

gy Ho
offt

void setup(){
size(1920,1080,P2D);
oscP5 = new OscP5(this,11234);
myRemotelLocation = new NetAddress(''127.0.0.1'",11234);,

pS|

[2¥-22] OSC §4<S 37] A% F4 44

2=

o & E°], MaxollA 271¢] A& Processing 2= &3l oF
o124 7h53k o]Fo] 9lojok St} ProcessingollAlE= W4R

EERS 914
Hu, Maxol e prepend® BAENE ALgale] Wy o]FS AAsn
[29-23]7 o] ==E qEsjer @ vgow Adat dolHe

int3? FAEE B intValuetlal S2]8}al,

FelE A AsoF st
floatValues <2&loF Processing®l 4] d|o]H

float3® HRE RuU#H
ARE Agst=d o771 TAeA] Feh

void oscEvent(OscMessage myMessage) {
if (myMessage.checkAddrPattern("/highTrb") == true) {

//println(myMessage.get(0).floatValue());
rl = myMessage.get(0).intValue();

[2¥-23] OSC 9¥ delgg WFz dH3e =

F7hE QT ouAE,

mm

=

36) AEstelE wWAIA el T E HAAE
37) integer®] °Fxleolw, HA4E 9wt}
38) FEiaTAE ougch

‘r‘

,29,



Maxol| Al Arena®t &S 3l7] 91gh WS tha3 2 IPF4e XE
W2 AAoF & [PFAE FU3 AFEHAAN E

127001 T localhost® 13ty 18y ¥ E

S ABA717] H8l AR WMEE AL g2 WHIEE AREsof g

Max®} Arena®l XEWZTE T AX s [Z"H-24]04 & 5 3tk

OSC Preferences - My IP Address: 192.168.0.141

General
Audio
Video
MIDI
0sC

B OSC Input
Incoming Port

0S5C Output

[Z¥8-24] OSC T4 & o] &3 Max9 Arenad 4%

@ Syphon< ©] &3 Processing™ Arenad 9%

OSC dHlolg= FAste #2 HFo]l 7FeshAv 94 Zyda 22
HT o dlolE= A% 4= gl =3 AAgte g galo] Z2AA 7]
wj&o] @ g (rendering)39S & 4= vk wEbA Processing 3

Arena® d&

W
]
N
pac
rlr
ok
)
rlo
oo
o
i)
.
v

R

344 HelEE Abgtel 9AF F

\

)y
i
[\l
B
rﬁ
ot
rlo

39) FHolt A
Fgor Wse

o
o
=)
o
v
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Syphons ©]-&3&to] 2 A17F Processing G243 &3} Processing ol A
Syphons AFgE3s}l7] 984+ Contribution Managerd]l <+ Syphon
ol B gl & AA| | oF st}

importT codeanticode.syphon.+;

SyphonsServer server;

void setup(){
51ze(1920,1080,P20)
I server = new SyphonServer{this, "Processing E-;-phu:r‘"};l
;
void draw(){

background (127} ;
rect{30,20,55,55);
lserver.sendscreen{} ;l

}

[Z28-25] Processing®lAl Syphons Al€3l= ZE=

Syphon #helBHgE =8 27] flste] A W
setupgrroll A A& AAStE void draws 9E3 F=7 2
AR A e otk AAte R JAS Alg dEsor dly] wliol
void draw 8ol 238072 gas RugE I=

npZ7FAl 2 Arena®l A %= Syphons E3le] AEH = IS A wofof

=,
e
9,
RS
i)
-1 mlo
ol
ol
]
<
Q
o,

Syphon Servers

Pf - Processing Syphon

Trombone - Processing Syphon

[1¥-26] Syphone F3] /8 4L x

,31,
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2. E 74
1) &9 4

<Ineffable Balance>+ A-B-A'-Ce] Aoz FAsta 7]-5-H-2Y
sEor AMEH. Zlokae] I gEids AT Uro] dAFet]
=] #9171 dEH AP oozt Ast A= SRt 55 2 A
sto]  AFAQ B97IE dEFstiMdRE sd0S o]&3 Tlokw Ed

AbFEE © FzE A %8}915}. ‘i‘l‘?ﬂoﬂ B¢} ColM= FiA o= g5
U, o) cholubulg 13 3

NN A FH-g *P%~-§ AZE T O <E-ove FFY 594 74

3o e s

T4 A B A C

A3 00:00~01:42 01:42~03:00 03:00~03:51 03:51~05:50

shpel 2ol
e RS w7)s
kg olv] . fze Akl
av | sk ede | T | e o o] Lhi=
agow | T 7T 3 %ol o
R0l Ko

<E-4> &% T4
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342 A 671A9 FAHo=R yHth Zhzte] AAduitt QR AER:
SEo QIE A sho] ofe] 7hA] dej® Wstsidith o] Wk dxEE
= 2 &taL, shuel oleprjm XEeldE 4 At LEAETE o
Aaggo] wel ‘Aol ofwx|o Rghete]l ko] HA= AAS

HoFEt <IE-50F JPH = G Alvg o)t}

<E-5> 94 AYyF L
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2
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#1. 00:00~00:50
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#3. 01:41~03:05

Qe AAL W HA Sl
el Az

#4 03:05~03:45

ANe 2AE Bska §52 A%

i

#5 03:45~05:50

g8 2n oEte &4 Hol
9e st AME ee] wew
AerA 7,

o

[eXe}
= <;t

Axolehs olmzk AAE AX 3 shels) A

or g H7k A7 T GAe AEAA

fAstel FREE A3 AR, v RReA skl o
=

AbEbA], B o] Mo Zolx= oor|E FAe
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) HEW A= A4 &

7] iz
uE A A
Eds 00:00701:42 03:00703:51
delay
A= Z 2 AA granular synthesis
phase vocoder (playback rate=-0.7)

<E-6> A A o FL&E A= ZZAA

A, A oAE Zote] AEAS AFVHE ALY o, granular

synthesisE ©]&3to] S9S #2 A7 o B2 7452 do &g

7b B7IA e e TEJT E3 delay +FEHRE A EAIA
A 20K SFdES YA vE st & WolglE mdslon,
ol FEAR FHVIE A dFFT dS AeA BUle RS
phase vocoder? play back rateE -0.72 A|A3t AF3= 29
Aolrtt =gA AXFZ AMAsATE AelA wpAE 1xEHE FEES

TR ASEE S Bgstel o 130S BF Ak
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uE B C

Azt 00:00701:42 03:00703:51
delay

granular synthesis

phase vocoder (playback rate=—-0.7)
APEE ZZ A4 comb filter

pitch shift

chorus

flanger

<E-7> B, C o H8&d AlLE Z2Z A4

B, C A= 7lekmol ot g53 e AdF7IME AHgsiainh A, A
ol AFE3E ZREAA ] tsle], flanger, chorus, comb filterE A} 3&}o]
THE ARR=E EHSISATh pitch shiftE ARESRY] fEET 5= ub
o] AFAHow oA Fo| g5 35 Yl flanger= AT
A7 obds RESIEE ZHE FUTE flanger SFE A= B 7]7F
ojFal= AElet B2 SHE FTE 5 AUk HolZ Foell= comb filter
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o] o] Fo XA st
S AR&ste] HolZZohS AFEon, AAZE A= ZE A
3t ATE AL delay, flanger, chorus, granular synthesis,
pitch shift, phase vocoder, comb filter & 7}Z 7}ofFol EA]d
g 9 sten, ofF 2 o AV Ae ARREE
o2 AAste] Jote]l HEAZG. olyd EH{E o}r|o FA

LHe) g9, orle FxE AR o AolE WMoz Mop Pu
s

Fde Holzgord AAZE ZaRANE A= HolElE After Effect,
me%mgfmmwﬂ@%%H4§MZkﬂHﬂ < stk 94 Theka 9
SRl WrEetEE A FHolow, F oWAE 4 A= a4
AlvE] o gr tﬁi} stk EHARl 9 xdS St A 1A

1
3¢ woE Agsgon, A%

o
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- A9 TARS-= fApels 93 W | (Real Lies Media, 2017)

— o]Al9l Teorodksl, | (AlAw 2003)

- Michael Barr, 'Introduction to Pulse Width Modulation(PWM) ; ,
(O'Reilly Network, 2003)

- JM. Chowning. 'The synthesis of Complex Audio Spectra by
Means of Frequency Modulation | , (J. Audio Eng. Soc. 1973)

- Charles Dodge, Thomas A. Jerse, "Computer Music: synthesis,
composition and performance, Second Edition |,

(Schirmer Books, 1997)

- Bob Katz, "Mastering Audio the art and the science,
third edition ; , (Focal Press, 2007)

- Curtis Roads, "The Computer for music; , (MIT Press, 1996)

- Daniel Shiffman # Learning Proccesing ; , (H]#]o]% -2 2015)

,44,



1=5

DN
b

- RS, TRt A7E B ANYE N Hejuirogok ASaT
Cesista Gavistel Welutel s, 2017)

- 248, "Max/MSP$} Generative ArtE ©]-&3F HE|n|t]o] g Az}
ATy (F=distal e HEntio) gk 2018)

- oln, Tohwel AAZE ASE Z2ANE ol§F AHYE D
wenltle] WEMs A, (Bastm GAshd BEvejet,

- 283, Mo)x ERR vohwe A ALE ZRANES
ol §% W) A% AT, (Fadisha dAdere
W] o] o] 83, 2019)
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3. fJAfolE

- CNMAT: external Max object, OSC
http://cnmat.berkeley.edu/

- Learning Processing

http://learningprocessing.com/

- Max
https://cycling74.com/

- NI mate
http://ni-mate.com/

- Processing

https://processing.org

- Syphon
http://syphon.v002.info/
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ABSTRACT

A Study on Interactive Multimedia Music using

Real-time Sound Processing for Gayageum

(focus on Multimedia Music <Ineffable Balance>)

Lee, Young Min

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

<Ineffable Balance> is a multimedia music artwork created using
real-time sound processing of Gayageum performance. From this
research, tried to create a new kind of multimedia work by combining
computer music and other media, unlike traditional Korean instruments,
using Gayageum. Implementing a real-time interaction system of music
and video, visual production was done through sound visualization. This
multimedia artwork allows viewers to show multimedia music that
combines aspects of vision and hearing.

The configurations of <Ineffable Balance> can be divided into two
systems: a music system and a video system. The Max/MSP program
was used for sound processing and it was also used to create a control

system for music and video. For creating videos using Processing and

,47,



After Effects program, and use Arena program to mix them with more
effectiveness.

This study implements multimedia music works that combine music
and video. Maintained real-time sound processing for Gayageum
performance, interacted the sound and video, and applied it to the task
which was performed on. The artwork was to combine two or more
multimedia content, audio and video to create a aesthetic performance
and the artistic representation of multimedia by visual and auditory

interactions.
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