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A AFE AT EEE HEHHAE o] &F dle ZF Al Fol
SolatAl Holvh wabA 349 HE H v o (multimedia) 25Dl H] 3
0L s da, "AHFAHHE, (interactive)2dt dl& ZHE A %o
el At FR Fotat 4ol At AR FEFE FAdD FE
71E AEEde ge 2 A7 e EFF) (color tracking)dol
B 7lEs ol8otd FEe ARAY BN A (performer)VEtE T
ghte] WiAlE FaL o]lE Tl G sobs AR AlojgdeEd B

vtol 4% PejE F2retas gk Ea FE

5 b4 olge] AAE ZIAA AL ARE FTHE A% AF

3 S Ad AE(nter-)9 'EFA'9 TS A DBE]H(active)?] AR, 4F
EAQ, & Avgolgls g A,

3) A" By DV cam), 9 7l(web cam) 5 ZFEQ dA" oFAAAA R RE
(e}

NeE el AR $aska A4 A9 94 FAsH: 714
D ¥ AF AL AR JTL Gt Aol AFAe] AL sl Do,
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2. AT W73
D a74L

2 AFe HolX Jof(tape music)®D¥} AAIZE Max/MSP6) AF2-=,
JitterDo] @7Fo] A HEH|to] FoftFor T4z EAT,
& Jitterd] 71&=& ol&std sotd @4, F WAIE X HEE
A "ok T4y ESAL & A F e 9 A(web cam)®g o] &35t
o] A performer)®] Y-S JEH¥ET PR &l 1

=1 H
A7 2" A LEDI(=TA -0 &

FEE Jiter® §3 LEDS 914 @& A%@h F LEDS] 914 &

Performer

e ey

LED : Yellow LED : Blue
-

S ——————

Webcam 1 ~ Webcam 2

5 g 55 Holx & g

6) o, &g, HEvgo] & Ty A AAOR AAqT F e LB AE(object)
7]8ke] AFE TR Wo]E¥(Cycling) 744 A A2,

o

7) Max/MSPWollA] A8 AAZEeZ Ao & 4 Qe LHEAE(object) 7|HEe] HFE T2

I
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°F, aglal o] F 84E AlojsiA 2 THy EIFA, o]
a7 A Zo] B Aol 7]E uigolgtal shth
A (digital camcoder)1OZ 3 |23k Ao

o, ZF 94 a3+ PremierelVol A mlg] A2]H A JitterE &3t
of AAIZF At Abe=e] e 71EF 979 F52 Nuendo
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(Kurzweil) 26003 -2 AltjAlo] A(Synthesizer)E AF&sFTE A A
B AREE AP AF Max/MSPE o] &3t &2 wEL, 1
9] Csound!®, Virtual Wavesl®g o]&3ste] FasHzx 4 (FM
synthesis)!®), ZZWZ A (AM synthesis)!6), FOF(fonction d’onde

formantique)l” 42 FAAHRE &3] ME AL=E wHEQL T4

a3, Aol EF9Y(Cycling) 744 oA A&

8) Firewire 2 USB= A#FH S 2= £ tAE 7heet

9) LED(light emitting diode)& RH=A|©] p-n H3F7T2E oldste] FYUH & 7Hﬂ0i(x4?<}
EE J3)E TEAUL, oY AAFES A ste] Eagste Wgriol L

10) °47Fo] MPEG-49] ﬁEHE H3d Ha, VR Yoz AYsEE A% H]D]FL?MIE}

11) oJ&=r](Adobe)Atol A THE T4 WY Tz,

12) 97EFIH TI(Steinberg)Atoll A wHE 2oF HA T2 g9

13) CAAE 7|Hte g TF3E AREE AlZ 273,

14) "A155E SynopticAtoll A AlZgE ARRE YARQl T2 13,

15) Frequency Modulation Synthesis. 31| 282 AlZ1d(carrier, 7HE]0])e] AFol th&
$H e AlTd(modulator, W7D ES 7oA A|ZE AAEY(TRST ?4 5)
S AAEE @4

16) Amplitude Modulation Synthesis. s} 2t]Q Alz1d(carrier, 7HE]01)0] etk
2o Azd(modulator, ¥Z7))ol oaiA Wald w Yoji}= A4

il
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g EAT, o A 9 FA(web cam)l® JHHE Jittere] EHT ¢
BAEE %%5}"4 T4 } 2F ST

17) 9= Al7]19] £X 5 4P E2E(formant) S ©]-4-3 4] FAW
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2) 933 &9 FAE £33
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I E FA4, EAL bS53 #r}
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Shma 1 2 3 4
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Video out

Performer MIDI Controller Projector Screen
v
» Web Cami Max/MSP Audio out / Speaker 1
Jitter .
S \‘ Speaker 2

[ 29 7 ] 7l #4%

@ lJitter 7]uke] T4 EHAS

E F U T4 A, & gt 4

AT AL & B O 94E 9 we

"jit.qt.graby, & 1 78, 3} &

Jittere] 7]E o HAEZ YPojix] FEE A|FHE

(video digitizer)25& mW= A soft AL 7 Qrh T Jittere

7B oz FHEeFY Zd]9)(Quicktime Player)26)7} A2 Fojof 47
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e o2l B AT A4S A= (Windows) 2H40lA HepdE9e] a0z ¢
A3} AlFAFEE WinVDIGE o831tk o= Thttp://www.vdig.com/WinVDIG/; oA -
B2 ool AX|7} 7155ttt
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AZ® BE 9% e AAE }ds
e s of HolFE 75w ALEAE ol F 1
92 FA Ushs BAE H8Y 4
= A B Flsol Atk % el ena
Ex R g T4 A, 2 #agem
A, o= A% =g LEDe v}
@4 LEDS £49e Wz A AL

o}
_al g E&F], & Jittero A 7]EZH o
[ 29 8 1 9% wve #x & AlFst=  Tjitfindboundsy Zhe £
A eBAE - itatgrab  pAEZ $getn vk (29 8] 2
o] @min?} @max = £A4E Za Q)
oondER T £4e 449 FE25Y dolHE Tgdtm )
o dolEE <eBAE <l(nles FI FHHE FI
ARGB(A:alpha, Rired, G:green, B:blue)20gkg =it = E&F S
1A} sk Aol ZteE ARGB A9 HAagkd Aoz HAE AA
T SHAEE= T Y <t HEH= FAo JAApixeDE FHE

ok Sl st Aol AAHE I A gE #9743, dHeft, top,
right, bottom)@He] 47k+] setvH = EH3T 47HA st =
oAl eebd dabe AA, 058 3207HAE 7F2F @, 0%-E 2407}
Ao A2F ez WHa, ol AT MAe] AE FAE[ FH
2 98t dn oAl e FheEbt LEDO] 4 9S AAGe 9
o8& 320%240pixels o] A7|E ztA =t}

27) %<& Al el 8HIE wlolu] A= R RGBIE O] 8¥ES] Alpha(FFE%)7F FA
A F 32RER A ks xAT FH.
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jitfindbounds
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po_[po Jpo |
et fop nignt]
lexpor $i+(($i2-5112) |

[expr 239-($i1 +(($i2-5i12) |
-

[ 28 9] ™28 ExF, 9 7|2 28 AE - Tjit.findbounds,

@ AlgE FX¢ JAEE
7k T4 A, (web cam)

sl 7, o] A% FirewireIEEE 1394)292 AZAst= v Et=S
AFE8FAITE 640x480 VGA(Video Graphics Adapter)29) Al 7}
dAEoIda, =23 A ZaAdsr Aol 30 fpsolth. T Ay oA
ERLL < 7IEFer AeE BRe AFde HPﬂJ o7
wlFof  Tjit.qt.graby & & U2 AN Jitterd ©E SHAEE
&

ato] garel g 9AE upIo)Fojo Ay,

28) 1= o] AFE sAle} BIAL: O AEEWE(Texas Instruments)A7} 2502 A7a
14 AF golg wla 7402 [EEE 1394% 743489}, [EEE 1304= F= PCY}
AV 71719 HEo ARe B4 FAoRA XY 34 A% £ «V‘%HH SRt

20) vize] [BMe] 31d B P2 Alzel A 1o £ 4, EA REL o

7\ME kel 640x4809] SPES TET),
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=3
zotolds T A, oA

t}. LED(Light Emitting Diode)

Z7] ATl $helA, LED7F obd Azha o] 83k37] wieell, =%

bl A
of weba ZAlo Ao] WAL ERL gtk 9wl gk 1
o

7] el 585 299 JFS FelshA Pohw HUch
of 4% Ao] Aay] Wil LEDERNS AWolA B 4%, #e

30) A& Aol ]S BAL Fabsl, A Ao olahe AN AA ERbe sk,
31) Wol FAILS Wl Alze] 17t ool Hx,
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o} AEEY

Z} wtEC] AFI &, wjiie e YﬂEE’ji% g my HEEH
Jﬂoltig} =g F2 A}ﬁo}oﬂﬁ} EEY9] mtjol 9AZEE 0
ﬁam, Max/MSPol A L 3+&

S ZHEsA e Eg =9

gkl 7} mEC] A E& 2

[ 19 13 ] AR mY] HEE] Ko Fe] miaoKONTROL)

_17_



2. YEFE R 249 47

Zh wfAIzEe] QI HEE JAE AHET] Hel Fd wiAE AR

A F Sl FAAE fAstaL Fate] FF Holm THE E

47, & Ad €9 2492 9L FEIe9 wdo] Ak T 7
o #de Fd BAL LEDS] £49L Alet Axse An §9
@ Aol 2 5 otk mebd 2 g 37s T4 A o 98
2 Qo) Z7sh YNNG FARS] A B GG Qo)A &
2 wFolA Bekh FFRELA] F9 o] ol Agold 9175n
2UHY 39 AA4E A Frel AFH Fol FAL FHFE
ove 2497 d4Ede A7 AEE dxad TzaHz w3
o oves] A9 AEE g2z UNE AR 29AR 951
e TRAHE o 2aA0 FAAY. (27 14]
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2) WA T B3 #A

toe fdY Eaz, o ofd 2dse P4 Ahesel g Uy

H QA4S YrhlE tolo] 2ot

Color trackin

X5 fIxg (=)
Y& fIxIgk(&sh)
X|d&E g9 21X (0On/Off)

OPacity (£3 ) Volume(S&)
-~ Play On/Off
Rate (IH A '—'TE) A
A Play Rate(X 4 =)
Color (4&}) Pannin
Contrast/Saturation g

Delay Feedback Z¥

Zoom in/Out Reverb Amount

[ =¥ 15 ] color tracking, image, sound® At 37

2

d AXE JitterE 3l LEDO 232U x, v FE
ok ol& THA] Jitteroll A 97T 9] sketr]E o
Eolith. =4 LED| 2 &4

4

—=

= 3
ol wEl Max/MSP AFS =2 AAsle] AA7to g
71% ghoh wfA|7ke] QB HE . wjg X vtER
Fa a2 &3 T3 g2 yebdo

I
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3. FEAY AL

% LEDS| $4 9o net &

=l
ot ol WL e AEAA Fud sd 3 eel qdnk

Web e LED(eE&)el #9 4495 Hehdl LED(@E)e] 4
o 44T AN T Sobat e zAsAT.

w LEDS 3% 9ol @9 (FHEIE zdsid T ool
A3 (Crossfade) a3HE ol &8ttt =& LEDO] -7 w2 ol w
o (2% 119 F 94l mAHoR wel Atk o]THE $Zow
242 A=2ode] Hol A1, AZFo 7 AFE UFgato] Bl A7)

shebd LEDS] 48 gAYl mel gHozmE  (EWA,
17} ol 2 gz
a9} FAlel 43 Tjit.wak
A, Blur)3ha s Fo],

ol FEr A, U]

&)
Q
j=)
oQ
@D
=
S
kol
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Lo,
_‘71
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A
Ay
it
(g d
oty
>,
Y
=
to
)
Lo
Ho

FE TZAA, anprl H4eEA 9@
ey 3= QLEAEZS ARl
LED®] 9127} ofef = e ds=

"8l 7 el

’

32) Akl w2} Qejoletelo] Fr1H oz nHEA LAt 2ol vl wal
33) 4 (convolution) W419] Bl Q. M= FIE Fi= Jittero] QA=

34) e TS HAES JPARIE AR S v a3k
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SEezo] glold, T o] LEDE WA wz molFo] 7ol
LED @S #ASE a3 A4a7 & Fol, LEDE FA0] $4o]
gabsh, gotel d&d wIE HAFH Ak

2) E& 2

T oulA EE B LEDEE)) 49w AHgda Atk o

@4 LED®] Ast 54dy=)3 ¢ 4 AF)ol wet GE QA
Ag &etol Aejdrt. LEDE o= 7t Ay, LED7L bWt
AQY vpgel A= AF S =HEHA F=

A8t 2FAyH)el A$ Max/MSPe  Fuwz A FM
synthesis) Ab-E9] Jlg]o] F3t(carrier frequency)3®E& Z4 gt}
LED®] ygkol Setad5 e Fass S7hetH, A= 337t
Zepzieh, E 03/‘ o] A& E(play rate)30)7h Aloj=]o] LEDO] yak
of Wz Je ML= =AY, ygkol SHdTF JAE
ASE e e [1%‘ 2191 @ FoAA ol v FY A5
LEDQ] y%koﬂ mhe} gk o] F(zoom in/out)3?) Hol £ 277t g
Hi F4aHE a3E ¥E

Zé}—,— =AU (xF)E Max/MSP F3+H 4 AeE Ty
(pan)3®) g WA Tek &kt 7, = 49 "HY a
ogaro] MA HE F1 9t}

o

l-'O

BN
et

715 Fas el

35 Fa¢ ax g dold 2l e

IS L ]‘__
36) Jitterol A @ Jakel AMEEE 254907 FFH) 100] 7 Yol AREES Ueh
o},
37) Al B m= E2 shleh G27b Al AR T, WolAE A3 pe me
21},

38) T 7ol 2MAR BES 2Ase] 220 A9E LA A% w3
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T A StE= LEDY xy 38 olfeE, 99& AAHsto 1
| bl LED7F IA =™ 54 Ave=g ARAZIAY, 54 985
HE FUT A AgSdE JideErt LEDE QA 992 320%

2409 Z71E Z= WEHZO JHE AGdEr. LEDY y= ol A
A& AR #k o001 dol7td Todglaeh AleET A8
I Fdel 7B Tiit.scalebiasy 39 QLB AEZE o] §slo] GFAto
ARGBgto] Wgtsto] m@dow wipA dvh w2 LEDO| y= gk
o] A& A gk °olgH50 °olshE W7l HW Max/MSPelA] 3
Ax0] Z(pink noise)407} A= L, FAlol  Tiit.sprinkle 4D9] 32}
HE 7} W3eto] GAfele mol=7F FIhEn

yol 717 Evheh wmol= Fst

e}

[ 2% 16 |

o2
~

39) viEgxo] ez ARE olvAle] 47) HE(ARGB) ghe 24ste AH &
40) go]E mo]=(white noise)E 1 SEHE. T 3 dB(HAM) Hfsts AGLEHE ARk
e A

41) olnA|o] @WHTF wo]=ZE ZylE= X QHAE

BAE
=

_23_



z

[e]

Lo
fr o
2 [
w1
Q‘L
£
)
o,
i,
oE
do
o,
P‘ﬂ,
1o,
&,
i
i
filo
u)
r
o
>
>,
lo,
18
i
fr
=
__)&’

N,

r2

ot -
=N

2 T

ox to

o o
X
p‘L
2
2 =
o
o
2
1 =

2
(o
i
o,

G
)

< A

= = ey 24 mebq dF
wrb e g R JAA ek U
el A A WA sEe] 229l
zol LED®] =3{lo] AFo2 A5
st shelth. & LED7F %
gl (delay)i29} T B

A aherh ol W

o,
i wf
2

o i fo
ol
2L

H

e
Ny
o
)
<

i
2
o
>
[¥
o
J R
o

B/ Py
41 2
of
oy
s
s
k1
=2

Mo o N
4 =
BN
it
e

o
Iy
ruE offt

2 AdTE
(reverberation)43)9] &
olg}= +=7to] zt= HEA

g4 LED®] st w44
LED®] ygtol WeAZd+S TEd@A, a3 ¥ gro
4% (modulation rate)7} 57F8te] =302 ALE=9]

L
gt EAle] 94e Titfluorides 4VeEHE @ HAEZ A}t

>
I
)
>,
o
o
N
k]

rR
T o
Y
o
o

[¢}
J

S

’

> o
lo ol

o of
-
Mo M
I
o
"
£
AN,
fol
k)
IS
=
il
=

ol\
N
-
ol
-
El

42) A As o] £ AF =

43) &7t BT Fo % RiALEo] &

44) MEZERE AGH onA| 9 J® e
B oHAE

_24_



[ =¥ 17 | Tjitlumakeys, =39} Tjit.fluorides &3}

o] AR WPHE aFHE FITh olv ZWA, A=Y A
T3t7] Al AREEATE FAlol  Tiit.brcosay 495 o] &3fo] G7te]
0

)
ZoAAA Aot S8 LEDO ¢ FHYL WAL AbeE=]
"W, gk, SHEE FOF Abe=o T, ghe =dshal vk

4) &5 4
A sEs w4 LED9F ek LEDO] sl ¢ wHd B
°of o] ME= 47 dF HolA

45) olm|A| o] Wr] ‘thH] AEES ZAEE= AE SHAE
46) Ao] 3540l SR Aol MHE, Mo kil ¢3-S YERdTh Ao TphESE
Aert Eot ghal Zdd

_25_



BV
"geo], w3}

94

=

o

LN

"ddlol, 9

shol Ehebr] A}

[

Ao
LED® 9147} olj= W224s

=

of AgH rdelol, o TH=M A%, 7} 27}

1

)

(feedback gain)4?
o]

24 LEDY
=t}

-

a
=

J

Np
el

A

o

K
)

u}

1

)

bl A5}y

°

HA

I

E

B
Miit.colorspace. 2}t

=@ LEDO]

ofef =

=

=

aHAl drt.

5

of Btet7] &7t AlelH L vjol= E27F e ARt

l?—
A LED®] 94

}

shghal LEDe]

=7 A
b1

=]
@4 LEDY #$ $49e

LED®| 9147} €271

Es
=
5

u

2}

bz sk,

__o\_
‘mo

A= 7HA]

= ol g

AEEY

EEREEN

=

=

g FE A

RN

T

Ao
Bo

Hoh Al 7HA

3
“

Ao

& =

20
A

o143 o]

=
=

Fjit.colorspace

_26_




[ 729 18 |1 A9 ¥ x 43 Tjit.colorspaces &I

_27_



m. 2

W 5 =T o
~
5 < oOR WE TR
3 B o M_ S .RL o o) o T
ot I X o) K O o o< B°
__o.b ._Iﬂ_yl 0 .von_ 1 = 7.A ol ._Iﬂ_yl O— —
NI Lo T ﬂ}pﬁqoa.,.
oﬁUrulao%m1laLo_ucumxlﬁwﬂ T
o °F e R G Al of ko= TR
I s T TR x % CANCIS
il ] . LN ‘IL AR o Po = N_.o i) op JOJI, vl ol o o
e iy R ) X oW o= s H ~
—~ H =~ o Mo o W G I ™
of ° = ) Jy A x 20
G }1ﬂ,f5041 Gl
B T X o X vl o) o~ W B ok
- B e KO i TG %
gl JoX o5 o o = i o o~ P R
ny o o I[N 2K M B N~ :AI —_ Mr o< of m
IR SN a@ﬂw*;ww + T
ﬁizﬂﬂa%%ﬁrﬂxﬁﬁﬁoﬁmmﬁ
N ﬂ%@mmﬂ.ﬂg vl__bc_a_nzno_a
ﬂgcTﬂﬂ,@Aau&ﬂmomPM%ug
3 . ~ © -
&N_iU@ﬂﬁﬂdlEamrdo@ﬂwamﬂoz_mcmﬁm_.
7E_EU£?€1_wﬂzluawaﬁmﬂo1imzf
N o _ = X T el X o <
G IO BN o T e B o] 5
T ﬂa:_ﬂaﬂ.e_emh it ¥ o
= Al N oy N T T o m X N
1@43%%0 & & G _F
o x = F 5 ARG = o WX
e wm = — N o o N B ~
~ 5 P - © Lt o) .Ul ©° lﬁ .A_.E <
] mmi_/woL_w_.ﬂﬂmwu.}_or ﬁ%ﬂmow_m
wooH oA = )= JW) N o = = Mo 16
0 :.L N — gy z_l — = = NI o ﬂwl o) 0) L_L Y
— o nomom = o o K - T { =
T W P TS F AJON <
< bl o W Y ol il
—_ )= o N S S we =t
o M N N e AN e o
ACE h I = < % NP ) W =
_.E e 6N E.__l o Z__l \wi .wlo_.ﬂ .ﬂﬁ' K
W % o T T e
T By = 2o N i
R < Hl
oW oE

- 28 -



=
N
-l
B
5=
[
fri
v
=
N
B
2
i)
ol
ol
k]
N
ol
ol

ox,
N
N
ol
ol
rlr
oft
>,
=
2,
o,
oo ¥ E

Keyword (FAMo]): Azl E&F(color tracking), HE/|tjo]L-<t

(multimedia music), ¢1E] # ¥ X (interactive)

E-mail: jeonyou@gmail.com‘

_29_



Za &3
Alten, Stanley R. (Syracuse University). "Audio in Mediaj (Sixth

Edition), WADSWORTH, THOMSON LEARNING. (2002).

Boulanger, Richard. "The Csound Book, Massachusettes: The
MIT Press Cambridge. (2000), chapter 13.

Roads, Curtis. "The computer music tutorial; Massachusettes:

The MIT Press Cambridge. (1996).

Rowe, Robert. Tlnteractive Music Systems, Massachusettes:
The MIT Press Cambridge. (1993).

Rumsey, Francis and McCormick, Tim. Sound and Recording:

An Introduction, (Third Edition), The Focal Press. (1997).

Winkler, Todd. "Composing Interactive Music, Massachusettes:
The MIT Press Cambridge. (1999).

I Jitter Tutorials

. http://www.cycling74.com/products/dljitterwin.html

I Max/MSP Tutorials

. http://www.cycling74.com/products/dlmaxmspwin.html

_30_



Abstract

A Study on the Multimedia—Music Composition
by Color Tracking

(Focus on Multimedia—Music [Five True Momentsy )

Jeon, Youjin

Nowadays, 1t 1s easy to control multimedia music in real-time
with the development of computer technology. This study is
about the computer music and the image controlled by color
tracking. Color tracking 1is a technology that analyses
informations about the color of the movie from external video
devices: web digital camera, digital video camera and follows
the tracks of the color already assigned. In this study, two web
cams are used for two different color LED attached to
performer's both hands separately. With using the object of
Jitter, the movie from web cam can be analysed and make to
obtain the data about the position of the specified color. If the
user gives color information(ARGB) about what is traced, the
computer finds the position of the pixel of the image contained
identical color information from webcam in real-time. The data

about the position of the color can be converted into X, y
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coordinates and be applied to change the image and make a
sound under "Jitter" and "Max/MSP" circumstances.

All movies used in this study produced by myself with digital
camcorder. Background music was recorded with using virtual
Instruments In a sequencing software. FM synthesis, FOF
synthesis and Granular synthesis were applied to design some
sample sounds in "Csound" and "Virual Waves".

The multimedia suite "Five True Moments" consists of four
parts. Each part has the theme individually. In part 1, two
movies(fresh greens & trees) used for expressing its concept,
"Morning". Piano and celesta sounds also represent the
freshness and calmness of morning. The second part, using FM
synthesis in "Max/MSP", electronic sounds were generated in
real-time, it means the anxiety, nerve and unreality of dreams
that could be feel when the "Dawn" comes. Two movies about
my eyes and fingers is used as a symbol of self-expression and
self-discovery because dawn is the moment makes me
concentrate on myself. In the third part, the movements of the
colorful lights and the movie(trees) already used in part 1
represent the floridity of "Night". "Delay, and "Flange., were
applied to harp and FOF sounds. The last part is divided into
two sub-parts and each part takes a subject independently.
That's why a title 1s "five true moments" not "four". Percussive
instruments including Timpani make a rhythmical music for
expressing the busyness of "Day". Piano solo and the

movie(driving into the sea) stand for a "Departure from daily
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routine".

This work shows four moments' each meanings and unique
features. Moreover this work emphasizes the additional moment
for unreality existed in an imagination. Through the interaction
between image and sound, this work can be communicated with
audience. And the real-time control and the performance using
color tracking has the meaning of the new generation of

multimedia art work.
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B E - 2 (Max/MSP patches)
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