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for(float i = @; i+#pscy < pl.length; §++){ for(float i = @; i4pScy < p2.length; i++){
pl[(int) i].loc.x = map(sin(thetal+i/5), -1, p2[(int) i].loc.x = map(cos(theta2+i/4), -1, 1,

pl[(int) i].display(); p2[(int) 1].display();
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osc < All C]
Status Name Author
Camera 3D | Alter P3D Rendering to produce ... Jim Schmitz
OOCSI for Processing | Processing client libr... Mathias Funk
IQ 0scP5 | An Open Sound Control (OSC) imple... Andreas Schlegel
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import oscP5.x*;

import netP5.*;

OscP5 oscP5;

NetAddress myRemotelLocation;
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myRemotelLocation = new NetAddressd"lZT.G.B.l",??l4)h

[Z¥-17] OSC TA< A% T4 44 2=

gjol-9o] S kS AF&d] Processing FBAS AojstEw dHFHE
% #%S Processingoll A AHETd 4 A= WHFR AAGoF o)
[28-18]2 OSC BFAlo] 7lssle® YEuts= dolHE WEzE HdAs) =

KU

ol

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

int firstValue = theOscMessage.get(0).intValue();
int secondValue = theOscMessage.get(l).intvValue();

oscmousexy (firstValue,secondValue);

}
}
void oscmousexy(int ox,int oy)

{

0SCX = OX;
oscy = oy;

by

[29¥-18] OSC &4l°] 7test=s d4¥ HolHE Ws= dFse ZE
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® Max/MSP¢ Arenabd 9%

N

Max/MSPE &% OSCEAE Abgste] dotmo]
Arena® QFEEHE AT 5 Utk ArenadbolA HlolHE ENHV]
A= dHolee T2 XEWMIE AXAACE dh=tl] Arenad >
425 =oi7kd [¥-19]19k 2o

=
Arenab®] TEWHIE 3ol o 4 it}

o=

Preference > OSC ¢ =}

OSC Preferences

General

Audio

OSC Input

Incoming Port
Video

MIDI
0SC
DMX

OSC Output
Outgoing Port 8 Bundles

Send to address

Update

[2¥-19] Arenab9 XEH S <2l

Max/MSPel A &= w27k A 2 AsE Buj7] 98] ol [L9-20]+%

2ol

b

E WS

Ll
i)
A
i)

Jdpsend localhost 98765

[238-20] Max/MSPo| A ¢ FEWHZ
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Arenabol| A1+ Blur, RadialBlur, Bright.Contrast 59 &3%Z A}83+%)

Arenab5 > Mapping > Edit application OSC map ¢ =dl2 HRE

S0zt & S stz sk FAEAE SESE 1o ddshe
o

g o & gk F2F B A% S (1920 2ol Felstg

2lst= effect 22I51H |

Transform Blend Mode
(activeclip/videc /effect2 /param1/values (Float 0.0 - 1.0) Blend Mode Opacity

Opacity X factor

@ OSC Output Width Y factor

Jactiveclip/video/effect2 /param1/values Heuoht Black BG
Scale Ripples
Position X Blend Mode

Position Y Opacity

Rotate X 0.00 * Frequency H :

[Z29-21] Arena5dll Al Z+z}9] JF a7 OSCFAE FU3}

rr

W

of
ox
fols
&
lo,
@
P!
(@)
N
B>
il

[29-22]¢} o] Max/MSP 3jX]e] HojA

dlo
oft
Y
o
i
ftlo
ol
¥,
X
ol

ol
38
v

m|ofico| S S WLt

o

I

scale -70. 0. 0. 1.

| Max/MSP o SALSHA Eelct.

Nlayer5/clip10/videos effect2/param1/values $1

I
udpsend localhost 98765

[29-22] Max/MSPA A Arena5® OSC Ho|8 EA3F7] 93 =X



2) Syphong &3 944 &9

Procssing 97S Arenabe &3l &23}7] 913l Syphones AF-&3&fof
gtth. Syphong AREEH7] flEiAe= [2¥-23]19F #Zo] wHE  Syphon
glolB e gl & A X g

Libraries Modes Tools Examples Updates
syphon| All <]
Status Name Author
I @  Syphon | This library allows to share frames ... Andres Colubri

[2¥-23] Syphon ZolEEE AX BRF

Syphon =% OSCEAIN miz7Al & 3744 =g o] 9A 747
st HAd Ayl [19-24]¢F #Zeo] mE AXE  Syphon

ol B g S TEste AEE JH I

import oscP5.x;
import netP5. *;

import codeanticode.syphon.x*;

SyphonServer server;

[2¥-24] SolBHYE &= ZE
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ro

[LE-25]¢F 2ol MHE st =5 3t
void setup(){
oscP5 = new OscP5(this,7713);

myRemotelLocation = new NetAddress(''127.0.0.1",7713);

server = new SyphonServer(this, "Processing Syphon");

[Z2¥8-25] A AP Z=

[27-26]17} 2] ServerE® ~ado® BUlE =5 99

ro

o,

thetal+=.01;
theta2+=.01;
server.sendScreen() ;

[28-26] 239202 AL RUE =

Max/MSPo A &3 dlo]E & wol AAIZF o] ¥ = Processing 9 d<

SyphonZ =% %3] Arenaboll A &8¢} &2 o] 71534 H ).
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1) &F &

o] A4S we esta HstEA ey T Auds
2ol AAPo® AbFE=o}

Max/MSPE o] &3] At¢= &35 A8t on vjofw
gElxl= HolEE  Processinge] < A&3dte]  AA o w GAS
Alojstdet. A Al2gE

el XgdA  HEmYoeger Fd SEEING  SOUND
LISTENING IMAGE(X = 48, €5 94 XIV' F FEHHo] &<}
235 <Midnight Peace>9l #]-8-3} %t}

[Z2¥-27] <Midnight Peace> &4 &4
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2) ZFF TA

ZF3E <Midnight Peace>¥ =ZA A-B-A" & o]Fo]x 3% 3 A ojt}

gote] FHNA 7 A1EA FHOoE dRHE PRE Aol Fe
AATE] EAWL ¥ AEAN AATE THF FAT Lo P

A, AZAF+-1, B. 92+-2, B, bridge, A’ o]t}

A REAE =gA AFEE= Joto QA A=t 3
pfft~ xover~, phase vocoder, @#lo] S&Fa7o] A= dAZH
Z2AA ARE7E =AY AFHEY. ol JAAE s
BASHE 970l vt mE FE B HERZ Horte dAFoA =
A FZAF)7] Y3te] granular synthesis® Z2AA ®H Agr} $Fo g
e £x2 9EdY(auto panning)¥ o] AFIth B FJEAE
granular synthesis® Z2Z A4 ¥ Ago] ug} Hsleo] BLo] gle =2+
AS  Arenab®] Blur o|HEZ HASIYTLE B BEZ  Horbe=
AAFME FgfolwlAg LaEr] 98] granular synthesis®
25 e ofg] A&glE Wo] o]t v FEE AdE A sksloH

&3 2 Arenab® Ripplec]HEE A&t B' E=
o] ZEol Zgto|MAF  granular synthesisE Alg3to] Z2ZAA

ARE FAE 25EE ofddl A 1SEE 912 RESAAT. o g

W=7l fste] 50~80mse] HdHe] SdFaHE AR Ed
granular synthesisE ©]-&3slo] EoF W o] RHEEEHE AFEE

WEN e gE 9HoR W HelA wol WHE 94g wEol
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AEde BRE FA. wAT A BEE AL e oty
TR A4 ASES ASsdi dae B B Juss e
A3l o)
<E-4> 4F AA 74
B2 | A sgaz | 94| 99 % Jgud | o
Processing,
A e OO;OO phase vocoder, 0 Arenab Sas
1118 Yol S-8kF 3} (Blur, RadialBlur,
Bright.Contrast)
AT 1 j 8 granular synthesis, <
17 | BAC S
Processing,
~ 127 granular synthesis, Arenab(Blur, 3} ¢]
B I = ~ F O )
9:10 ddo] &3kat RadialBlur, =%
Bright.Contrast)
2:10 [ . o
SPED granular synthesis, o Processing, A7k
e 995 dyol S¥¢8 Arena5(Ripples) UES
Processing,
B’ & 2:25 granular synthesis, o Arenab(Iterate, Ha s
(climax) 3:04 | ¥ SFEI Ripples, Flip, =Ry
FishEye)
) Processing, oA
bridge 3:04 granular synthesis, & :
~ o O | Arenab zrol-2
FE | 05 | 20 SFEA .
: (Sparkles, Blur) 3}
Processing,
L. 4:05 phase vocoder, Arenab(Blur, ¥ g} 9]
A'HE ~ L O .
505 do] S8y RadialBlur, 5%
Bright.Contrast)
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3) Fd T4

.

[2"-28]2 #5e] ol Fdelth ol Fof A5Gl A8t
g

Sofwsl ATl AR

H

o] HIFAEE stAY. A" A

o

A FAlEl o 9 ¥ d ol (operator)= Ao o EH 9 A5

FHE EUHSH Al 2Ege Aot

i

O]

o

2|7(L)

i?o

_ 2242} (A A8 21H2{|0]E])
T2 HE A2Eet S48 MAIZAOf

[Z2¥-28] ol +4
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4) A" TA

[Z9-29]= #Fd H8d Ala" 7otk dolm ARREE

vpolAE  Fd Max/MSPR  d¥ il Z4zte] SFaaz ®P s

HFE
Mac 0S

ARENAY

-
el @ o)
—— -> a o

o| o
Max/MSP ] o
ol ol
ol 2
= El
| AAA2- |
........ » syphon 521

2

i

I

— o= @ @
\ & Processing | s,hon s Arena5
— ANEY

[Z2¥-29] A" 4

_27_



5. A771%9 4E 48
1) AJE A& 527

A HEE dopx dFz AgHd 3HRHH
AFg3le] 1000Hz ©]&te] A==
st o™ playback rate 3FEv]EE

Zo z}7Z} 500ms, 700mse Y d o]

e 2oE Wnh

pfft~ xover~%&

g

kol phase vocoder® <= 5] A
-05%2 T EI A%z
s AHojFo =gt
AHEE G RN Bl

Bright.Contrasto]™ A g]slH <3x-5><} 7t}

Y

to
it

RadialBlur,

<E-5> A HEJ A&LH ALE dFvEH g R dFEH
A(00:00~1:18)

A sHeile g

g a3

pfft~ xover~

7] 5 97=1000Hz

phase vocoder

playback rate=-0.5

9% dyo] BFY=500ms

L E%F dd o] EI=700ms

Blur, RadialBlur,
Bright.Contrast

o @ A5l [19-3019 2ol go] ARSE

ol =] wg w e g
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[Z9-30] &3 gkl @& JA W3

dopre AbEET }E Aol HgsE G4RA 900 phase

of xe A ALt AAEEA FE 8L

[Z2¥-31] Blur 37} 349 94

2) 924+-1 A& &%

B =2 dol7b7]l 1@ AdF-1 ol 94e AgsA e

BREoem {Hojrk= FEAM Aess AF=xsy] 98l granular

= =2

synthesis®] grain pitchE 052 A& 3d}e] ZZ A4
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Stk A9 SFastsh 7 shebulE e <E-6>3 2

<E-6> dZ27-19 A8 AvE U H H R IFEF

A4 7-1(1:18~1:27)

AeE weE gk 3 2 & 3}

grain size=300ms

granular synthesis | grain size variation=10ms

of
o
g0,
oo

grain pitch=0.5
A% dyo] BF¢=700ms

2% gyl B%=500ms

Aol A ZEALdS AR Av=s [2"-32]19 HAE F6

gto] -2 waA FAH A o] £H7IE LEAZT

Mo

to
HT
£
ol
o
o
oo

l : loadmess 20
auto pamning | |

i
2

— g
ro 20 s

[2¥-32] granular synthesis®]l 97Z% panning 3} X
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3) B %}E HE& a¥

B IEE A FES Al FEoz wE  €¥(tempo)?t TEO]
ol 29 %] @ (arpeggio)V & Tl AFES AT AFEH ARRE
T2 AL granular synthesis®t Edo] SFgyo|t}t.  granular
synthesis®| grain sizei= 500, pitchi= 12 A4 se] QA E AlE=of A

eAol W3 glo] ol AF9l o]eANEE o w3 Az

) =1e}

LExow dyo EYLS ZZ 700ms, 500ms=  #HS  TE97)
HEEEE = 3t B IEA AFEE A= Z2AAH9 F8

[e)
stehul el iR AH #@ Abess dEed 9 ®2de ok

<E-T>3 2

<E-7> B HJE HEd AlwE J2uy g R ILEH

B(1:27~2:10)

AeE detuE gk o 4 & 3}

grain size=300ms
granular synthesis gra?n Sl.Ze variation=10ms Blur, RadialBlur,
grain pitch=1

% dye] EFS=700ms

&% 2] B=500ms

Bright.Contrast

ddo] S¢a

el <FE-T>oA B F QXxo] o FiEd AHLH I 2=
Arenab®] Blur &35 AF&3t} o] gyl Al Z=2AA o

=
Aolew [17-33% 2ol meAY B AFgre] &% gol AAFE
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[29-33] Ab2= Z2AA g @& BlurE# 3§

4) 947-2 A& &%

AAF-2014 grain pitchEs 0252 ZFA3e] Z2AA AE=EE
25ELE olfo A AAHEA d F dio] FE Fo Fgto|HiR

ANE = As G AleE @ a e debrE g <E-8>3

<E-8> dZ7-29 ¥8E A= FHH # # I¥EF

A4 T--2(2:10~2:25)

A= Thee Y gk R
grain size=300ms
granular synthesis | grain size variation=10ms
Ripples

grain pitch=0.25
& dy o] EY=700ms

L E% dee] B9=500ms

Yool &l

shebelele] % -gake] of shelelEle grol F7b BT Yol EEYE
Sw7h WA Sk o2 Fa BTl EEIE NS AT
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Ripples
Blend Mode
Opacity
‘requency H
Amplitude H

Frequency V

Amplitude V

[Z29-34] &% 22 Arenab® Ripple 9A &3 A o

5 B ' 3%E A& &aF

rr

5

ol
oy
o

B’ HEE o #Fe Fgtolwizoltt, HeE EWs
¥ &3t granular  synthesis® grain pitchE 0.25004  27}A

MNP OR NAE AEAA 04e FNSAAG AR STa

Lo

d

<E¥-9> B' dEJ H&H A= VY g 2 IFEH

B 3E(2:25~3:04)

A= ShebulE gt 2 7 3}

grain size=300ms
granular synthesis | grain size variation=10ms
grain pitch=0.25~2

A% deo] BF¢=700ms

&% dye] B9=500ms

Iterate, Ripples,
Flip, FishEye

o] &at
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FaF o2 AAA Y= 3193 Arenabl AN E I IterateS E3
WAe T FAT G4 Weet TRl opacityhel shebu e

e WEAA Gl A grepxAl dem RS FAH. 9

dgow Wsg d¥se mPe AU Faolws R
Gdol Wslel= A= [19-35]9F Zh
time

[29-35] Zeolds ¥ J4us)

6) bridge JE A& &3

bridge FEJNM = &% kel wegl grain pitch variationS 7091 4]
Aol st dEH = SF #ol AdFE ZEAY B ARE

[e)
™
=8¢ Wa g AAEF s vhee] <E-10>2 bridge “HEO|

31) A4 Z2ador s BEWLEE ou|slH ArenabolAE 0-14}0]l9 3oz



<¥-10> bridge HE H&H A= HEny g L A5

bridge I} E (3:04~4:05)

AeE et e gk o 4 & 3}

| thesi grain size=300ms
ranular synthesis
& v grain pitch variation=70~90
1% dyo] EFY=700ms

8% dee] B4=500ms

Sparkles, Blur
gele] gaaw

bridge SHE0IA ALE =9} dabe] o

T O
Lo

- grain pitch variation®l twz}
Arenab9| sparkle® 2] amount #kel @A A st e [1H-36]3%
2ol AEHAY. =, dEHEHE ol A=Y 5% ¢4 grain pitch
variation 32} ¥ kS FA3}al grain pitch variation 3Ebv] g Zh

Aol FEAHL Ude I amount S ZHEE HAow AR

A= gl

[2¥-36] grain pitch variation®] ¥ &% 94
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A JE HE &2F

A= ZRAYE A FFESE o] phase vocoderet EElo] SFENE
Abgetth Zbzbel sheul e gk 3k A 9tES Pl ARRE GAE e
Blur, RadialBlur, Bright.Contrasto]t}. A" TEA AlgH A=
Z2AEel Fo ggrye] dig AA gy A
<3E-11>3 2}

ol
::1‘
e
o
=

<E-11> A" BEC AL A= vy & 2 9FEH}
A’ 5}E (4:05~5:05)

A== e Y g gt
pfft~ xover~ | 7|15 3+=1000Hz
phase vocoder | playback rate=-0.5 Blur, RadialBlur,

Az dygo] 9=500ms Bright.Contrast

=] O 3kg 3
deo] S3a I o2z dyg o] gd=700ms

o

(e}
o
oy
kol
B
fr
°
Au)
=
of,
o
rlo
W
o
ot
-
A
i
=2
(e
i
o,
r’ U
ol
X

[Z29-37] A" E }%
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2 odae dFAe Al2" eHdEol"e 29 AAE wE o=
APHAT. & AL & A 95 283 24 ¥ " (motion
detecting)3¥ o2 QF oS T & ot AFAIE 7 olE 9
AANA = Heto] & ¢ s Aolnk oA 1% A=AAE 7HesH

s Aol Aol & FF Aol wd TAF AWz Yo

He1Ee gEstel dwol ABHom Fojue dojof W WE
b iEFO] A&HoR mAHF AT BAYS L,

Keyword(# 2 o])
SlH HEI B HEn o] 2%(interactive multimedia music),
3 2 A A (Processing), Max/MSP, 3] o}x=-&°F(piano music),

2~ A Z 3 (sound visualization), 7 37 EH = 2 (computer music)

E-mail: immanuelhan@naver.com

34) wHole =AE A= A
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A2 TAFE S99 phase musicS ©]-&3F SlE HEH HE W]

HEAAS AF ) (Txoista GAdustd v o] ghat, 2017)
HYAlolE

Max/MSP

https://cycling74.com/

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

Processing

https://processing.org/

Open Processing

https://www.openprocessing.org/

Learning Processing

http://learningprocessing.com/

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

A Study on Interactive Multimedia Music

using Real-time Processing for Piano
(focus on Multimedia Music <Midnight Peace>)

Han, Seung Wook

A multimedia work means that two or more different media are
merged to create a new kind of artistic effect. In this study,
visualization effects interact with piano sound.

Real-time sound processing is performed through the computer so
that the computer can act as another performer and create music
along with the piano sound. Also, sound visualization that
synchronizes the video interacting with sound output in real time is
applied to this work. To do this, music and video were controlled in
real time using the volume value that can be extracted from the
piano sound.

The sound system utilizes Max/MSP to create phase vocoder, delay
sound effect, and granular synthesis. Phase vocoder and delay sound
effect were used as a pad instrument, and granular synthesis was
used to produce the similar effect as a concerto in which several

instruments were played simultaneously.

_4‘]_



The main theme image is generated using Processing while the
volume value is used as an interactive element that reacts in real
time. In addition, the effect of Arenad functions as another interaction
element that fills in the insufficient parts during the transitions of
images generated by the Processing. It was observed that these
images Intuitively respond to music and also make music more
dramatic.

This study is based on the two—person system which consists of a
performer and a system operator. It may also be operated by just one
performer if the system 1is dramatically simplified and motion
detection is available. Making such one-person system feasible is the
future challenge. It's also claimed that all artists must continually
challenge to integrate infinite audiovisual materials and advanced

technologies into an intuitive art.
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Z+Z <Midnight Peace> 9F 9H

Midnight Peace
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