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@ ProcessingE &3 I3AF

Processinge W22 7|wto g IJu-S AT 4 Atk 0S¢y HEA
Abgete]  FAe AAIRE A= Thedtth &et# Processing /9]
AAZE QAL )] Processing ZEo] MEE AAS 1 2oko] AL
HolEl & M5t ASAIA AARIOE Hhgale I ALt

B ZZ oA Processing® x| 271E FAlo AMEE AT =S 371HA
g2 Ho=z AT

22) 2O 22 o2 dy ASHAT AR FH FAHOR AWEH,
BYe AFE} ol F A& Clof, Ank, sholdl B Tz o=

e o oﬂ,
tlo 1% rlo

O}L FAe Eotn Z2IYe T2 dojE AHES ZE2I¥E Rtes
LR
23) Open Sound Control®] ¢FAE AREE ©lo]H HE& | /NEd WESY AE o] &3 T4l

ofol .
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Processing 2
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Processing 2
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Processing 12t 1= 97S W3sAZ]7] 3l Z=9 WHHE A3}
sias 748k =39 A
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HTE Yol
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719 Z& O8FE 34 elipse ¢l Q15

=
o} [2E-1419) &

Ll
32

e 4y
Flock flock;
ArrayList<Predator> predators = new ArraylList<Predator>();
void setup() {
size(1280, 720, P3D);
flock = new Flock();
int vertexCount = 1080;
float degUnit = 360.0/vertexCount;
float r = 150;
beginShape();

void render() {
noStroke();
float h = map(pos.x, @, width, 0, 255);
f111(255, 185):
I ellipse(pos.x, pos.y, sndl/60, sndl/60) 5|t|'_1¢°|| e} Me| Zo| wigtstc}

}

void checkEdges() {
if (pos.x < @||pos.x > width|| pos.y < @||pos.y > height) {
pos.set(originPos);
pos.add(PVector.random2D().mult(30.0));
acc = new PVector(®, 0);
speed = originSpeed.copy();

[1¥-14] Processing G4 A& & oA

24) HolH7} AZEE= AHAFE viRgde] 54 oA WEd F& &
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Processing 2% W= 2701E 4

[17-15]9} Zct

’ float snd4,snd6; | B{A M

=T Eg

int nbCircles = 20;
Circle[] circles;
MyColor myColor;
float rMax, dMin;

void setup()
{
size(1280, 720, P3D);
void connect(Circle cl, Circle c2)
{
float d, x1, yl, x2, y2, rl = cl.radius, r2 = c2.radius;
float rCoeff = map(min(abs(rl), abs(r2)), @, rMax, .8, 1);
int nl = cl.nbLines, n2 = c2.nblLines;
for (int i = @5 i < nl; j++)

{

X1 = cl.x +|snd6*4*rl|* cos(i * TWO_PI / nl + cl.theta);
yl = cl.y +|sndéx4xrl|x sin(i * TWO_PI / nl + cl.theta);
for (int j = @; j < n2; j++)

{

X2 = c2.X +|snd5/300.p*r2 * cos(j * TWO_PI / n2 + c2.theta);
y2 = ¢2.y +|snd5/300.pxr2 x sin(j * TWO_PI / n2 + c2.theta);

0| met =¥ Ysts Mof 0| HEtit

[218-15] Processing ¥4 A& ZE oA
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b7l A ARRE HloJHE O0SC  FAlE o] 83t Maxel A
Processing .2 #& At dlo]EE OSC Hlo|E & W3sle] Processing
o2 dAFHe FAE ADIH AT AANTReER FsAREsie

Processing ¥4 & 4 Ao .

@ OSC FAlE o] &3 AAIRT F4Alo

Maxol Al Processing®.2 W& A= Ho|HE AAFOZ 435
3i-S W3lA 7|2, After Effect® THEo)7 G4 = o] Arenaol A
=t wgk A A7I7] 9@l OSC T4lS AHgstdth [19-16]1=
Maxell A f4gite ARRE  HolElE  OSC TlolHE  WHEsto
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24

1 | -
live.gain~ live.gain~ “

i

;268 T r prepend /snd1 prepend /snd4 il prepend /snd5 [l line 0.

i . b (PRt e —— o 4!

- f ; &
I ' I [ [ prepend /snd6
\a A2 | a’asnd1 | fsnd4 0. . !

fsndé

ALZE HlojH

udpsend 127.0.0.1 5678 ¥ Lpsend 127.0.0.1 1234 [ IARRL":

Max2} Processing2| OSCELE gt IPFAL ZFEMHS

[Z2™-16] OSC TAl& o &3 AAE 4 Az A=A
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AAZtoZ wWEA Helsls A= HolHE 9749 AP FE=7A
28387] 98l 1ine BAEWE AE8lTh lineSHAES] 9o
AzERQLS AAst] d¥Ee dlolE Frol 0ms(millisecond?2ne] &H&=E
7R3 REA s sk o)A WA HolHES udpsend QHAHE
rocessing?} Arena 2 A43IATE udpsend L EAEE UDP 2] 9

BEA ZREESES ALsE oBHAER [PFLY FTE HIE

et
e

T 2Ehost)?t EE dw(port number)2®z A A Fojof Iy &

AFE A AZR & Z2I97)8 $4AS siEd W AFHE

At E =2 o FdA AT o] FAF ZE& Afede
ARgEtE 3 o AFEE WRlA o] FoAE FAFAE localhost=
A 3R Processing Ix|= 271& 227]¢l| processing EE dW(port

number) Ztzke] 1HF TEUHE oA AAste] HolEe] Bz

Fashg

Ll

25 WEYAE 53 HolHE 4T o) A8HEs LBAEH. OSC HelH7t 535
+ UDP(User Datagrame Protocol)?] ¢fz}o]t}.

26) AF&A7F AAE AlZramp time) o YA
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ProcessingolA1 OSC 419 & MaxdelHE ®r7] Q3= 7]&
ghol B & gl(ibrary)] OSCPHE A A3l oF gt} [1¥-17]
00 Contribution Manager
(RLICT TN Modes  Tools  Examples Updates
0sC All
Status Name Author
Camera 3D | Alter P3D Rendering to produce ... Jim Schmitz
0O0CSI for Processing | Processing client libr... Mathias Funk
I @  oscP5 | An Open Sound Control (OSC) imple... Andreas Schlegell

[13-17] Processingoll Al C5C gtolBe 9] 2§

Processinge udpsend2BAEQ] HolHE FAI517] fal 0OSCHE4
71%5S AlFsl= OSCP5 golH# e E ALEsit) ofg) 19 [19H-18]
OSCEAI-S 93 Processing@=olth [1¥-19]8 OSCEAIS 3 <

Q)= OSCP5 glolB#H e E B8 I ot}

import oscP5.¥;
import netP5.%;

OscP5 oscP5;
NetAddress myRemotelLocation;

[13-18] OCEALE 97 SfolugE Edes A=
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[1¥-19]= Max$} Processingzte] OSCHEAIS 93t F4E5 HAs =
F=olt}. HFH UFolAe T4 1270.019] localhost [P F4E AF&-3it}

Addle dPlESe me Eekb] 9 Maxel prepend @ B ENE

>

besled $alshE HlolH ool ZARS AT H ST

for (int i =05 9 < 55 it+) {
predators.add(new Predator(random(width), random(height)));
server = new SyphonServer (this, "processing Syphon");

HISXA TE MX
0scP5 = new 0scP5 (this, 5678); OSCHOE| #8¥4 2E 23
myRemoteLocation = new NetAddress("127.0.0.1", 5678);

[23-19] OSC B541& 93 =& A F=

o}71o] 2% S AFE3] Processing IS AojFEW JHIHE
2 b AFS$E HlolEE ProcessingdlAl A £ UdE WHFE
A Qs orgttt, AAzto g MAEE Processing G449 EA wehu|E o

=
E41S OSCE &3 A4E A2t dHolgz So3 AAZ A HA
0]

[Z18-20]2 OSC &Alel 7bHsstes dA¥= HojHE W=

2= FEo|th

30) AH == ol AAHHE HAAY mAE Bl A

e
i
ol
rir
to
[z
2
m
o
v
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void osckEvent(OscMessage theOscMessage) {
if(theOscMessage.checkAddrPattern('/sndl")==true) {
float firstValue = theOscMessage.get(0).floatValue();
sndl(firstValue);

¥
}
void sndl(float ox) OSCEAMOZ £Mut2 H|O|E{e] ZHMH
{
sndl = ox;
¥

[(278-20] OSC F4lo] 7Fest=5 oY HolHE WHe= 3% 1=

Maxoll A Arena$t d5A71= WS a3 2o [PF49 TEWS
T o]

2 AAsoF &1 [PFAVE 2 HFE A

127.0015 4g€3d. 18y LEW S = Maxe} Processingel] 58 W

=

S o trEA A oF gt Max$} Arenad] TEHIE AXAZ AL [O1F
=211 2o

l

General
Audio
Video

MIDI
0sC Localhost

@ OSC Input

Incoming Port |ﬂ)0?|

OSC Output

DMX Outgoing Address
Defaults Outgoing Port
Feedback 0O

Registration

[Z1§¥-21] OSC F4l& o] &3 Maxe} Arenad] A&

31 Internet Protocol address®] ¢Fo]. ZAFE HEHZA AAEo] AZE s FAS 3
7] YA AHgEte e Wsolth

_35_



@ Syphong ©] &% Processing®} Arenag] %

OSCEAS B3l ALE HolHE Aena® A543 4 AAW, 94

A%skA]  HEeoh. 1A Processing IS AATOZ Arena®

=493l7] 98 Syphong Abgsj|obgtty. Syphons AF&3H7] f3iA =
[18-22]9} Zo] Processing =713 glo] B & g](ibrary)ol A Syphon

Gol R E Wi HAE T

(RIIGTST Modes  Tools  Examples

Updates

All i

Author
Andres Colubri

syphon|

Status Name

@  Syphon | This library allows to share frames ...

[1¥-22] Syphon golB g HX E&E

Syphon<s F&d3l= IZE=E OSC T4l m7bA= 371A] Z=E

Aol A A sfgets A AdRn [LH-23]3 Zo] rlg

TE3E ZTE YEdoh

A€ Syphon #elH &g

Ll

import codeanticode.syphon.x;

SyphonServer server;

[228-23] SolBHIYE & 3= 2
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(292418 2o MWME WAHF}E ZSE AR Server:

ol
-

23802 HYe ZE=E JH3 ARlo|t

I éerver = new SyphonServer (this, "processing Syphon”j;l

oscP5 = new OscP5 (this, 5678);
myRemotelocation =

1

new NetAddress("127.0.0.1", 5678);
}

void draw() {
colorMode (HSB)
fill(e, 30);
noStroke () ;
rect(e, @, width, height);
flock.run();
Iserver.sendScreen();l

1

[7-24] MY AP =239 23ddA I3 Bl Z=

Arenao| A = Syphons 53

[€)

i =4
ArenacllA Syphong Fd EHE FdazE Be otk

Compositions Effects Sources

>

One Shot
Type On & OFF
Wave

Text Block

+ Routing
Video Router
Capture Devices
FaceTime HD Camera

Syphon Servers

CircleLinesDistance3 — processing Syphon

FlockingFlower - processing Syphon

[29-25] Syphon B3 F/H 94 &=
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[21¥9-26] Blur &3}

Y. Radialur &3¢} Goo &3
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[71¥8-27] Radialur &3¢} Goo &3}

t}. kaleidoscope &3}

et ot [19-28]3 Zt

[1%9-28] kaleidoscope®
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G After Effect2 THEAZR G437 Processing G743 2ol
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Az (0:29 ~1:55
Bdas Blur
A= gilgu;ar synthesis granuar synthesis
EZAA ritch Shift flanger

BulE RE] d%o] Warjy} AZtE. Bl REo] Alztge) wiel I35 4e 7}
AZHE Y. BIFE BIFE7HA 4% ©Ed trilg AAdH S
ZR3A 7] Y8 pitch shit €FEHS AHLITH AFLE HAE
[23-32]9} 2t}

pitch delay feedback
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MO T e e —— -
Ml aF =L = B R T
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378 =2 (computer music), 4] A|Z3Ksound visualization)
e HE]H HE|nt]o] S<(interactive multimedia music), Max,
AAZE A= Z 2 M| A(real-time sound processing), Processing

| E-mail: kassiali@naver.com
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- Leon Harkleroad, [The Math Behind the Music] , (Cambridge University
press, 2006)

- Bob Katz, [Mastering Audio the art and the science,

third edition] , (Focal Press, 2007)

- V.J.Manzo, Max/MSP/Jitter for music] , (Oxford University Press, 2011)

- Curtis Roads, [The Computer for music] ,

(MIT Press, 1996)
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3. MAIE

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

- Learning Processing

http://learningprocessing. com/

- Max
https: //cycling74.com/

- Processing

https: /[processing.org/

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

A Study on the Production of Multimedia
Music using Real-time Sound Processing

for Erhu and Piano

(focus on Multimedia Music <Dreamland)>)

Li, Xi Ying

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

{Dreamland>s a multimedia music work made by using real-time
sound processing of a erhu and piano performance. During this study,
we tried to create a new kind of multimedia work by combining
computer music and other media, unlike traditional Chinese traditional
instrument, using erhu and piano. Implementing real-time interaction
system of music and video, visual production was made through sound
visualization. Through this multimedia work , be able to show the

audience a multimedia music piece combining the visual and auditory
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aspects.

The composition of <dreamland> can be divided into two systems
which are music system and video system. Max program was used for
the sound processing and also the program was used to create a
control system for the music and video. Addition to this, a Processing
program and an After Effect program were used to make videos and
an Arena program can mix the videos with more effects.

In this study, implements multimedia music works that combines
music and video. real-time sound processing of erhu and piano
performance was performed, and interaction between sound and video
was researched and applied to the work. the project was to combine
two or more multimedia contents, audio and video, to produce a work
and study the artistic expression of multimedia by visual and auditory

interaction.
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47) Resolume o)Al 7|rah &4 2l Al mzg@lo g AX7F H
AT E HA WA ArenabE ARE-3T)

49 & ZEIPAolY P4 T UL HNE FHT F A SHFE e 2E a0
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MAX/MSP Processing After effect
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Resolume Arena

duE

Q ZEHIE

[28-5] 94 Al=H
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screen
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CIRE{(AIAE 2EH0|E)

projector

[2¥8-6] 7 +4

[29-6le ZF9 Fo FAolth Folxy Fo Ao X3t
AdFE= B LEZO HiX 3P, F AFACNAN xHo] HIFHALE
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2. 713 4+
D A2E Z2AA

@ granular synthesis &3& 3

granular synthesis SFaEvH= A e AR} 2 =7]9] AE=x7Hgrain)

o7 wAEHA U] AAx = slEsie=

AFolA= Max®] munger~2EA
munger~SBAES 77)e] weeElzl AT 9ok

grain grain rate grain grain size grain grain pitch || stereo
size variation pitch variation spread

separation | variation
b 4
N KN KN N

.
‘
»

'

munger~ 30[)

@

[238-7] munger~2BAE

obe] ¥ 9} 2o},

munger~Q B A EO] 7+ mlglnE7} o|u]dl= vl

49) Max9] ¢|%(externa)Q EAEo|H, YaAH eBAE}L ol)r] W&o Max® Package manager

ol thwolokgtth. Columbia Universitysl sl wHEom 2 ZEoM A4® #AdE Dan
Trueman®} R. Luke Duboise] 93] 3% w4 o]t}
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<¥-2> granular syntheds A2

BE z7te) BE 22l | ey | sme | #R0
zael | wAel | oz | and | S | EE | e
4 W st a7 W e = = %‘EL A=

ks ks
<ZE-2>= 7+ Febvlgo] digk Mdwo] grain separation, grain rate

variation, grain size, grain size variation®] @9+ =ElAHA =(ms)oltt
grain pitch®] demE 2 AR 29 Aol sdEH= Fholl wek
SEHE tAo® SAo] ®WstEn. AFrE 09 AS, =49 Wt

A%, @ Setn 4
L5 ASols @ SEE 4 olge $Ho WMy YWD
t}&-o] <#F-3Do|A grain pitche ZFetuE Z+S A st
<&-3 grain pitch g o]
geE [ o [22=025|2'=05]| @ =0 =2 | 2°=4
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@ flanger <% &3}

flanger &&= delay =FEHE S8 o=, AT & At

AAANA TA] Lo ©dt= Aotk [1¥-8]S flanger SFAINE
Maxell A 7383k six]olt) delay S3Ead)old §-80] HH, cycle~ 2 HAENE

B3l FrIHoRE FAolv= #HPY FAE Ao delay timeol| Fskal
Cl3]F0] tapout~QHAE S At 1 Az Adge L9
ol @A AR 27t FAAA 4o F712 o2 Wal)

Left Delay Time R|ght Delay Time

flanger

2
......................

te (Hz) Depth

Left Feedback & :

[28-8] flangerS &&= FAT Max vj=|

@ pitch shift 23 &3}

pitch shift&=
St WHE7] Hl

e
oo

19 2 W LAY el sgelth o ZEA
fl

anger®} #o| ARg-3tt}

500 F7]14 22 cosine ¥ & 43 LEAE,
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@ reverb &3F8 3}

[18-9]= Maxg AR8ste 2lHEE 73 sjxjojth. 2t &2 size(F 1Y
37]), decay time(z#jAIZh), high frequency damping(xF3 Yy
a9 o] A%), diffusion(&2le] Eihos FHHN, AuHEY =4S

ot AFH= Y] &g IR IWFHEE Hse FEHE

‘? :

T - |- o7
""""""" £ P ——
i ' l decay time | _ decay time
i1 [ vieh o< NSHSSSRBNEN high frequency sampling
l diffusion | _ diffusion

[29-9] reverb23 &7 FTHI Max HjX
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® delay &3a 3

[1%1-10]19] delay 3{ %= Max®] tapin~2BHES} tapout~ LEAET}
AHGETE ZHFEHE RAMDS AFuA|R AbgSte  EEHE= 2r e
ANEE AHIY. tapin-LBEAEE JHEFE U AT E AAsI
AEH 0w JUOIEE st JES 31 tapout~LEBAEQ}L AAF ]

AgATL ARZ Dello] Bl R AT ANIT DX LEE

Left Delay Time Right Delay Time

o R W e b" -

{ ‘ tap|n~ 1000 tap|n~ 1000
: \—IL ---------
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1
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1
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1
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]
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]
]
]
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]
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]
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n
]

[29-10] delayS&Fas T3 Max ®jX]

51) Random Access Memory®] ¢fxlolm A B o] 9)7]9} 22717} 7153 384 w2 o)
}.
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O After Effect& 83 g3A=

ZES 98] Adobed?Ate]  After EffectE  o]&3te]l IS vl
Al #pek Atk After Effectoll 4 F¢to] 24 StES o1 ofd £917]0A
et Al e s WHET Y FAS Ve wE Ay e

gote] ol AWHOE AA PolA, HFH Fye Aol

7kE gotd] 2 olgEl= 9AS A™SYUT. After Bffect=

52) W= HAFEH 21U Lz E o] /LB Atelt). 2D I#¥ AZESoQ] EZEAF
(Photo Shop), €& ~Ed olE(llustrator) 183, 34 AP Zz2 807 FH3
g u)o](Premier) 52 Z21WE A Fujstn Jot. HZole 2o 2(Aldus)A
Fote, A HolA Holobx ZE IR FH o] AW o] #(PageMaker) = &5 3}l

o [
]I>‘

iz mlm r
ro [H
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v N Maskl

[1%™-11] After Effect 2 9= 33

»
>

[1¥-12] vl23 $40= gEpvhe 4
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Opacity= EFHEE & 3th. BFHE9 H|E&S A3t yul7}
JPAAY dees a945 & 4 Utk After Effects 718 919 ddo]
5 3 EQsE 10003t2 =4 34

e
"ol e IANY sEdd 2 £ ok [23-Bk @

rn

[1%™-13] After Effect 2 9tE 343
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7 9/10

@ ProcessingE &3 I3AF

Processinge W59 7|wto g JuS AT 4 Atk 0SGH EA
Abgete]  FAe AAIRE A= Thedtth &et# Processing /9]
AAZE QAL )] Processing ZEo] MEE AAS 1 2oko] AL
HolEl & M5t ASAIA AARIOE Hhgale I ALt

B ZZ oA Processing® x| 271E FAlo AMEE AT =S 371HA
g2 Ho=z AT

53 RO 2L o =F dy ASHET AT FH FAROE A HHA,
BYe AFE} ol F A& Clof, Ank, sholdl B Tz o=

e o oﬂ,
tlo 1% rlo

O}L FAe Eotn Z2IYe T2 dojE AHES ZE2I¥E Rtes
LR
54) Open Sound Control®] ¢FAE AREE ©lo]H HE& | /NEd WESY AE o] &3 T4l

ofol .
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Processing 1

Processing 2
(flower)

Processing 2
(lines)
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Processing 12t 1= 974S W3AZ]7] Y3l Z=9 WH5HE A3}
sias 748k =39 A

A~
HTE Yol

a
719 Z& O8FE 34 elipse ¢l Q15

=
o} [2E-1419) &

Ll
32

e 4y
Flock flock;
ArrayList<Predator> predators = new ArraylList<Predator>();
void setup() {
size(1280, 720, P3D);
flock = new Flock();
int vertexCount = 1080;
float degUnit = 360.0/vertexCount;
float r = 150;
beginShape();

void render() {
noStroke();
float h = map(pos.x, @, width, 0, 255);
f111(255, 185):
I ellipse(pos.x, pos.y, sndl/60, sndl/60) 5|t|'_1¢°|| e} Me| Zo| wigtstc}

}

void checkEdges() {
if (pos.x < @||pos.x > width|| pos.y < @||pos.y > height) {
pos.set(originPos);
pos.add(PVector.random2D().mult(30.0));
acc = new PVector(®, 0);
speed = originSpeed.copy();

[1¥-14] Processing G4 A& & oA

55) HI°IEIZ} A== AFE vimgde 54 A vEd Fi£ &
ANARZ FHE 7198ks 7% o= I gsol GebAA WA = o



»
rO

o MRS PolFelnk X

Mz
O
I
"
o
_l

Processing 2% W= 2701E 4

[17-15]9} Zct

’ float snd4,snd6; | B{A M

=T Eg

int nbCircles = 20;
Circle[] circles;
MyColor myColor;
float rMax, dMin;

void setup()
{
size(1280, 720, P3D);
void connect(Circle cl, Circle c2)
{
float d, x1, yl, x2, y2, rl = cl.radius, r2 = c2.radius;
float rCoeff = map(min(abs(rl), abs(r2)), @, rMax, .8, 1);
int nl = cl.nbLines, n2 = c2.nblLines;
for (int i = @5 i < nl; j++)

{

X1 = cl.x +|snd6*4*rl|* cos(i * TWO_PI / nl + cl.theta);
yl = cl.y +|sndéx4xrl|x sin(i * TWO_PI / nl + cl.theta);
for (int j = @; j < n2; j++)

{

X2 = c2.X +|snd5/300.p*r2 * cos(j * TWO_PI / n2 + c2.theta);
y2 = ¢2.y +|snd5/300.pxr2 x sin(j * TWO_PI / n2 + c2.theta);

0| met =¥ Ysts Mof 0| HEtit

[218-15] Processing ¥4 A& ZE oA
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b7l A ARRE HloJHE O0SC  FAlE o] 83t Maxel A
Processing .2 #& At dlo]EE OSC Hlo|E & W3sle] Processing
o2 dAFHe FAE ADIH AT AANTReER FsAREsie

Processing ¥4 & 4 Ao .

@ OSC FAlE o] &3 AAIRT F4Alo

Maxol Al Processing®.2 W& A= Ho|HE AAFOZ 435
3i-S W3lA 7|2, After Effect® THEo)7 G4 = o] Arenaol A
=t wgk A A7I7] 9@l OSC T4lS AHgstdth [19-16]1=
Maxell A f4gite ARRE  HolElE  OSC TlolHE  WHEsto

3
3
U%.
o
fru
re
offt
i)
rr
4
ﬁ
i
f
=
rr
&
N
O

24

1 | -
live.gain~ live.gain~ “

i

;268 T r prepend /snd1 prepend /snd4 il prepend /snd5 [l line 0.

i . b (PRt e —— o 4!

- f ; &
I ' I [ [ prepend /snd6
\a A2 | a’asnd1 | fsnd4 0. . !

fsndé

ALZE HlojH

udpsend 127.0.0.1 5678 ¥ Lpsend 127.0.0.1 1234 [ IARRL":

Max2} Processing2| OSCELE gt IPFAL ZFEMHS

[Z2™-16] OSC TAl& o &3 AAE 4 Az A=A
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AAZEo R wWEA WHIsleE A= HolHE 949 A F=HA
2-83t7] f18t 1ineLBAESNE ARESIATE. 1ineQBAES]  $o
AZERRIS AASE d™EEE dlole gre] F0ns(millisecondsd o] &HEE
7HA 3L REA] WsksiAl stk o]2A] ¥7dE HolEES udpsendLEAE

rocessing?} Arena 2 A43IATE udpsend L EAEE UDP 2] 9

et
e

A ZREFE AE3le LHAER  PFA9 XE  HIE
T 2E(ost)?t ZE dH(port number)s9E A A FojoF Frh 7o

AFE A AZR & Z2I97)8 $4AS siEd W AFHE

At E =2 o FdA AT o] FAF ZE& Afede
ARgEtE 3 o AFEE WRlA o] FoAE FAFAE localhost=
A 3R Processing Ix|= 271& 227]¢l| processing EE dW(port

number) Ztzke] 1HF TEUHE oA AAste] HolEe] Bz

T

Ll

56) MEHAE Tl tlolBlE $4AE o A8HE LBAEot. OSC HolE 7 S35
+ UDP(User Datagrame Protocol)?] ¢fz}o]t}.

57 AH&A7E A AGg AlZtramp time) o YA
o] &3tA st LEAE|T

58) milisecond(BHAAAE E2 %) &

59 HFE <beA HlolE S §f, 285 9

60) HAFE HEL ZAA &A1Y A

RAo2 SACEE AdA  BAA



ProcessingolA1 OSC 419 & MaxdelHE ®r7] Q3= 7]&
ghol B & gl(ibrary)] OSCPHE A A3l oF gt} [1¥-17]
00 Contribution Manager
(RLICT TN Modes  Tools  Examples Updates
0sC All
Status Name Author
Camera 3D | Alter P3D Rendering to produce ... Jim Schmitz
0O0CSI for Processing | Processing client libr... Mathias Funk
I @  oscP5 | An Open Sound Control (OSC) imple... Andreas Schlegell

[13-17] Processingoll Al C5C gtolBe 9] 2§

Processinge udpsend2BAEQ] HolHE FAI517] fal 0OSCHE4
71%5S AlFsl= OSCP5 golH# e E ALEsit) ofg) 19 [19H-18]
OSCEAI-S 93 Processing@=olth [1¥-19]8 OSCEAIS 3 <

Q)= OSCP5 glolB#H e E B8 I ot}

import oscP5.¥;
import netP5.%;

OscP5 oscP5;
NetAddress myRemotelLocation;

[13-18] OCEALE 97 SfolugE Edes A=
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[1¥-19]= Max$} Processingzte] OSCHEAIS 93t F4E5 HAs =
F=olt}. HFH UFolAe T4 1270.019] localhost [P F4E AF&-3it}

s delHES w2 BekP] 9Bl Maxe] prepend B A E6DE

>

besled $alshE HlolH ool ZARS AT H ST

for (int i =05 9 < 55 it+) {
predators.add(new Predator(random(width), random(height)));
server = new SyphonServer (this, "processing Syphon");

HISXA TE MX
0scP5 = new 0scP5 (this, 5678); OSCHOE| #8¥4 2E 23
myRemoteLocation = new NetAddress("127.0.0.1", 5678);

[23-19] OSC B541& 93 =& A F=

o}71o] 2% S AFE3] Processing IS AojFEW JHIHE
2 b AFS$E HlolEE ProcessingdlAl A £ UdE WHFE
A Qs orgttt, AAzto g MAEE Processing G449 EA wehu|E o

=
E41S OSCE &3 A4E A2t dHolgz So3 AAZ A HA
0]

[Z18-20]2 OSC &Alel 7bHsstes dA¥= HojHE W=

2= FEo|th

6D dHE= o8l AAHHE WAAY mAE &AM

e
i
ol
rir
to
[z
2
m
o
v
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void osckEvent(OscMessage theOscMessage) {
if(theOscMessage.checkAddrPattern('/sndl")==true) {
float firstValue = theOscMessage.get(0).floatValue();
sndl(firstValue);

¥
}
void sndl(float ox) OSCEAMOZ £Mut2 H|O|E{e] ZHMH
{
sndl = ox;
¥

[(278-20] OSC F4lo] 7Fest=5 oY HolHE WHe= 3% 1=

Maxoll A Arena$t d5A71= WS a3 2o [PF49 TEWS
T o]

2 AAsoF &1 [PFADE 2 HFE A

127.0015 4g€3d. 18y LEW S = Maxe} Processingel] 58 W

=

S o trEA A oF gt Max$} Arenad] TEHIE AXAZ AL [O1F
=211 2o

l

General
Audio
Video

MIDI
0sC Localhost

@ OSC Input

Incoming Port |ﬂ)0?|

OSC Output

DMX Outgoing Address
Defaults Outgoing Port
Feedback 0O

Registration

[Z1§¥-21] OSC F4l& o] &3 Maxe} Arenad] A&

62) Internet Protocol address®] ¢Fo]. ZAFE HWEHZA AAEo] AZE s FAS 3
7] YA AHgEte e Wsolth
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@ Syphong ©] &% Processing®} Arenag] %

OSCEAS B3l ALE HolHE Aena® A543 4 AAW, 94

A%skA]  HEeoh. 1A Processing IS AATOZ Arena®

=493l7] 98 Syphong Abgsj|obgtty. Syphons AF&3H7] f3iA =
[18-22]9} Zo] Processing =713 glo] B & g](ibrary)ol A Syphon

Gol R E Wi HAE T

(RIIGTST Modes  Tools  Examples

Updates

All i

Author
Andres Colubri

syphon|

Status Name

@  Syphon | This library allows to share frames ...

[1¥-22] Syphon golB g HX E&E

Syphon<s F&d3l= IZE=E OSC T4l m7bA= 371A] Z=E

Aol A A sfgets A AdRn [LH-23]3 Zo] rlg

TE3E ZTE YEdoh

A€ Syphon #elH &g

Ll

import codeanticode.syphon.x;

SyphonServer server;

[228-23] SolBHIYE & 3= 2
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(292418 2o MWME WAHF}E ZSE AR Server:

ol
-

23802 HYe ZE=E JH3 ARlo|t

I éerver = new SyphonServer (this, "processing Syphon”j;l

oscP5 = new OscP5 (this, 5678);
myRemotelocation =

1

new NetAddress("127.0.0.1", 5678);
}

void draw() {
colorMode (HSB)
fill(e, 30);
noStroke () ;
rect(e, @, width, height);
flock.run();
Iserver.sendScreen();l

1

[7-24] MY AP =239 23ddA I3 Bl Z=

Arenao| A = Syphons 53

[€)

i =4
ArenacllA Syphong Fd EHE FdazE Be otk

Compositions Effects Sources

>

One Shot
Type On & OFF
Wave

Text Block

+ Routing
Video Router
Capture Devices
FaceTime HD Camera

Syphon Servers

CircleLinesDistance3 — processing Syphon

FlockingFlower - processing Syphon

[29-25] Syphon B3 F/H 94 &=
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® Arena¥E o] &3 FHEH

Processings o] &4 G4 AZPAT, FAo] dAE5AH © FAQ

Foll sl A= HAZE AATE E=ZE A42e] olm A= ARE-H Processing

B~ ol
[
Ll
o
=
Lo
off
ox
o
ull
rﬂ
il
¥
30
rr
i)
oL
o

] 23 Syphons E3

7} Bur &3}

J[m

4 99

tlo

sYAY HAA st= 23 [1"-2619 2o

[21¥9-26] Blur &3}

Y. Radialur &3¢} Goo &3

Radialur &3 blur &5 9] o}2xAA a3},

Goo &3 F&<S @A st &3 [1¥-2713 2



[71¥8-27] Radialur &3¢} Goo &3}

t}. kaleidoscope &3}

et ot [19-28]3 Zt

[1%9-28] kaleidoscope®
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[213-29] Noisy &34
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3 FAFolAY dF7<e FH&

D A BE
{¥-6> A ME F&H 7|&

S 4F yjohe
A7t 0:00 ~0:28

FEEH naisy

;‘21]:;& = reverb

AFE+E Introg =%
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(e
fu
>
o>
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o
&l
o
b
I
)

A3, A gl Ae
Agsgom % & £4 A

[1¥-301¢} 21}

Input signal

P fade-gate: p fade-gate-;- . m
T £ o
S i i1 sz | I size
: i1 | cecay time | [N decay time
11 [ nieh 1 IENEISSEEEEN high frequency sampling
| difrusion | [N diffusion

"
ol
B
"o
'

'

live.gain—~
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G After Effect2 THEAZR G437 Processing G743 2ol
-2t} Processing g7+e] ArenaEs 3l Noisy &35 <+t [198-31]&

AshEQ] A%} ol

[1-31]1 A BtES] o 4
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©® B #E

{#-7> B B%E A &H 7|&

e}7] aqF Tjopi
Az (0:29 ~1:55
Bdas Blur
A= gilgu;ar synthesis granuar synthesis
EZAA ritch Shift flanger

BulE RE] d%o] Warjy} AZtE. Bl REo] Alztge) wiel I35 4e 7}
AZHE Y. BIFE BIFE7HA 4% ©Ed trilg AAdH S
ZR3A 7] Y8 pitch shit €FEHS AHLITH AFLE HAE
[23-32]9} 2t}

pitch delay feedback

Shit.  (ms) Left Delay Time Right Delay Time Rate (Hz)  Depth

R —— E—
MO T e e —— -
Ml aF =L = B R T
tapin~ 1000 H tapin~ 1000
: | P :“‘,:111:1111:1:1: 111 1l
[ o> BT oo e =
immme o L L - .-
! Left Feedback: ' :IRbgtheedback
"y ' s .o §
- L
w ' . g
i | g _
Y i expr 1511 |ll * 0.01
Direct Lenxel i Delay Lewel = -
. o ——

777777777777777777777

| output Level

[1¥-32] B1-B3 TE & 3F 2] Max X
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Aol B7E w-r] 98] ol granular synthesis AF&-3+ch.

= !

T A= [1E-33]3 2.

of
riot

o

A}

O 2 KON O N

mun er— 3000

Left Delay Time Right Delay Time Rate (Hz) Depth

__FrEF

_________________

Right Feedback

i I A3
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I: [ :
. .
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o~
'Y ' " A
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N _.*x ~
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' ! .
....... P i /A u
. - W A expr1$f1 -
* . Directlevel 1 Delay Level Vo
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H 1 E ! Output Level|
" 1 g
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!

[1¥-33] B1-B3 $E 9] o]k Max x|

B4F-iEoll A dFo] "W=ETrt AZdEn. o] REAAE HE AR
ol2T e BYV|E H33tr] 93l granular synthesisE AT G359
grain pitche 48 A3t T2 AHA AFLEE 4SEHH oA A=A
& %, flanger &35 Fo] FZo|N22 HAHE AL dASAT
AHE VA= [23-34]19F 2o
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Left Delay Time

Right Delay Time Rate (Hz) Depth
! tapin~ 1000 tap:n—- 1000 |
i --"“'""""“*111111111111111‘.‘.' =
: tapout~ 5. im 5
0 L oea
% ¢ Left Feedback i 1\ Right Feedback
noo : =i
i INl--)
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| ¥ i expr
! Direct Ledsl : Delayledel B¢ s m

bos ] ot

N ]
e,

M = ™ 2\

“ H “ Qutput Level

: H
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‘

H

[1%-34] B4 S}E¢] Max 9]

® C =

<#E-8> C #E HLH 7|e
o}z adF

ARk

ok
1:56 ~3:13

A= granular synthesis
ZZAA | flanger

granular synthess

FEoltt. H3E
sk7] #fske

dists =

=0
H =

FL’J

dAstAT
370¢]  granular synthesis®} flanger &
AFE3FA T granular synthesis®] Zb grain pitchE 923 Y29 3
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BEIA= W= granular synthesise} 37 flanger&
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7] 4F ol
Azt 314 ~4:48
Yda) g0 , pdarkaleido, kaliedoscope
A= granular synthesis .
ToAA flanger granuar synthesis
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- CNMAT: external Max object, OSC
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ABSTRACT

A Study on the Production of Multimedia
Music using Real-time Sound Processing

for Erhu and Piano

(focus on Multimedia Music <Dreamland)>)

Li, Xi Ying

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

{Dreamland>s a multimedia music work made by using real-time
sound processing of a erhu and piano performance. During this study,
we tried to create a new kind of multimedia work by combining
computer music and other media, unlike traditional Chinese traditional
instrument, using erhu and piano. Implementing real-time interaction
system of music and video, visual production was made through sound
visualization. Through this multimedia work , be able to show the

audience a multimedia music piece combining the visual and auditory
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aspects.

The composition of <dreamland> can be divided into two systems
which are music system and video system. Max program was used for
the sound processing and also the program was used to create a
control system for the music and video. Addition to this, a Processing
program and an After Effect program were used to make videos and
an Arena program can mix the videos with more effects.

In this study, implements multimedia music works that combines
music and video. real-time sound processing of erhu and piano
performance was performed, and interaction between sound and video
was researched and applied to the work. the project was to combine
two or more multimedia contents, audio and video, to produce a work
and study the artistic expression of multimedia by visual and auditory

interaction.
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