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N

e Q%S S, PPk P A w2A AFse] Byech [0

E K1

X
aly
rE

vlo] A 0o A= F23 tremolo® AZ A= &35 F 3

T
dedssssssses b 5 § S5
z g g = O S R .

R
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[} R 6] 2 24 C section®] 80~87vjr] H-itolt}. [11J2 glissando
THORE Sol7t A& tE F 59 AlolE &= vt A|xo] AFsh= T
Holth, o8 & 95 Iz AZy FA FoAd=

=
N
ol SA a¥E ¥3AFIY. [19H-6]2 glissando TH 9 EHFolth

pa ya = 1za

N
4
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(03] & S| E BHZ0| B2 ) J0{M HEA AF)
ol AT A AR A S 5 S
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ARl wer A4 SAAA wAF DehA ] wo] ool AFA

I 9AE e A5 ¢ JES AAE [2"E-712 G

Qe Mm% REE AFets BRgoth Ao g% FHa
S 2E7h U apgE o R AFdas VWi w& 27 doh w




o

ez A4

KN
=

AEAN FTe] AFY

=

KeR
T

5]
C sectionol A} o} A 3}

,
B

o

ofo

]
N
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~
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2. 71«4 47

1) o A=
@ obAel g 24

2}% <Shade in the water>2 o}A9] FHeo| we} st SAS 3%
A 5 Q. B #E AH8E 5FFH =2 sul ponticello, col legno,
pizzicato®] & (dB)2¥ FI4(Hz)2)9] dloly ks FEste &8s}

2 ugd FHAY A AolE
toith, olAle] 7+ FWHS BAsEr] 98] Max/MSPO

analyzer~Q BHES o] §sto] FHEM g3 8485 T S

Atk ol A& S(sustain)S 7]+=o

0

W A

[«

(pitch) 9} ¥l & (overtone) & &3k th.
[3-7]2 & zZFolA AHEH oA FRI A4S Aluste] =2
stet Aol 7z} e wE wlS9 FFT(Fast Fourier transform)26) 4]
ol 9] sustain®] & &2 -9.5dB~45.8dBol #¥3taL 3t} sustaine
THE HludRy FFS -281dB~24.4dB Ak
of F¥3olm, WA v SHFzkS YElAT sul ponticello FHES
AT+ A+ FA4sHA &5 AHA BEA THtolol A AFetr] it

A1} Bl Atole] wFel| oF W o=yt W Lo WAE S

H

(

.

o+ = 9tk col legno FHE -16.7dB~39.4dB Alold] &#zkS zhar ¢}
a, &S doll WiEE o FHol oJslA o] FEo] WA Fixdrh

24) A (dB)S &gl A7 S =
20H) d2=Hz)e F3455 A5
shof, 1Hzt 1z 13] A& gt

26) 1% Fgo] W3ow ofil Holy ks WEste] ALtstr] 93 dagl s



1o

pizzicato THL -209dB~34.1dB Aleo]e] &S 7FA]ar gt} HjS-o] B ¥
7F AEEI vlszet A ROl JAT, SFo] HlulA vtk [E-7]9 &
A Aol ol opA ol FHo] mE wigo SEEE B AFE A A
Z}stel &gt

[E-7] o} FH W& SHEH
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°hn ERTERE
0
| 50546
45808
=
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17K /K |
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0
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e —
helll” BN TR 11
— ; i
L 1 L I I
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-281dB
43308
Col legno
(EEE 083810 X7
<col legno>
I 116.7dB
33148
341d8
(Left hand: Pizz.) finger pize. I
= "~
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ey
<pizzicato> ‘ N m
i H h\“”uh“‘\\\WH\\N\\\HH‘m\u A 20948
814542 1390458
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@ Max/MSPE €83 o}A o] H (effector) Al 2}

obg] [Z2H-10]7} #o] [1]2 delay time¥} [2]:= chorus rate, chorus
depthelth. [1]7} [2]9] & =d3tH ofAge A& &7l i}
o

t}. delay time?®
o Stk

o,
SN
o
X
X
[
X
g
n
S
J
nj
Ho
h)
_O|L
K
Y
2
fol
~|
il
-

!

r DryWetMix r RDelayTime
| [
|
L N ) i i
I, 'm :

’l

{ r [
n |

[Z2¥-10] delay9) 3Hx +x

a5 # (granular synthesis) F$AHS AlS=E A 2= a3=
Toh & AEolAE oo 5479 sul ponticello®] w44 5419 ARE
= col legno9] H+9] EF}7]4Q1 @3}l granular synthesisE %]-8-31)
obgf [Z™-11]9F #Z©°] munger~Q B AEQ] grain pitch, grain rate,
grain size®] TEHEY] FS Aste] ol A &N AEE T
d & 4 Ar} grain pitch®] #s HA 255~FH 4.0 Alolo] &

BN
i

3to] oA o] &S WMEA|Z UL grain pitch variation®} streo spread ZH

Z¥7F 07837 12 uAE gho =z MHAFAIL, grain rate variation¥} grain
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Aol ela e e e WA o

¥ obgol MM AHE Aol & Ak

i
[H
i

size #t= AAF ALEE

S — I rain pitch
grain rain rate grain size grain size grain pitch riation stereo
separation __ variation variation spread
I 0. 50. 300. 300. 2.55 L8 1. |
£ % 4 S - =
munger— 3000
drysignal.  'munged signal. _

loadbang
T

=

[Z¥-11] munger~Q B AEQ FX

B ZAZo| A AlgH EFFH F tremolo®t glissando FH ol &= pitch

H
oo olge] MES WRFI, 1S AHgo]

shifters &-&3lo] A
A FdE ¢ JAEE A 2SS Y pitch shifter?] #g Z2Ase]

T ottt o3k WMHE ol el 2&H SAY IAHS HIT 5 3
o}, obe] [1¥-12]¢F o] MIDI-controllero| Al Z& % Zro] o &&
"} o] gho] A 3kx o olAe] Sg9] WshA 7t

M -

[ \
- F_T}(p[ pow(2.,$f1/12)
scaIeO 127 -23.100. J =

T
p pitch shlﬁ
% t

bt r;t'ft-— gizmo_loadme 4096 4 =
I =
‘ i
1

[29¥-12] pitch shifter®] F+%
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@ A= Z 2 A4
ol [19-13]2 MIDI-controllerE ©]&3}o] o} o]=lE <] ulz}ln]H
o] e A= EFolth. Max/MSPO A granular synthesis® - &
(preset) FElZ A 2+3sle] grain pitch9] 71¥ #S AAHsN g, S+5

of wg} MIDI-controller® &3 4 JY=E= &

>,

L

grain3 /9 grain4 /10

[ZE-13] A AbeE Z2A4

2) 4 A=

@D Quartz Composers &-g&3F A A=

AN ZE oA o] AFo| Wl Max/MSP2| analyzer~Q B A Eo|A 24
A Sao) 5] doly #hs FE3r) olefgt HlolH ] 2 Quartz
ol |, &

sk

A}

Hlo )

Composer?] osc receiver2?) oA Az & o}

o T WsE HAAtom Aojste] Aelo] AlZbst

o2
10
1=

o
il
r {

L[_L

N

27) Max/MSPollA =5+ dlolg o] A s et



obef [Z7-14]= RGB color28)o] wE 4 ojmx|e] MAgs Aok
Ao|t}h. RGB color? Ao wre} M-S theks)

G ol A o] v AAel 4zt input TEtw|El Y] WSS AG st A

olatdtt. 118 rede < 0~05, greens 05~1, bluex 0~04 L8] aL
alpha 2 182 Aste] dsie] A2y AN S FdatA HsA AT
2]+ red @S 0~0.3, greene 05~1, blue= 0.5~1, alpha #< 0.7~1
2 AA3Y) alpha FS vASHA AAsoZH Ho] HAE RES
Aejgh "HFg Fito] st¥A WHAlE X sk @Al vEvEdH, &4
Fol doju= A 22 294E = F Atk

=

Input Parameters <]

Red  m— 0.4762

Blug  — 0.341

Alpha

2]

Input Parameters u

Red == 0.1874
Grenn  e— 0.8038
Blug  e— 0.5657

APhE s 0.8621

[2¥-14] Quartz Composerd] ©o]u X ¢ A} Ao

[2¥-15]% Max/MSPolA AA|ZF o} o] SAFEA oz A2 Holg
£ %3] Quartz Composer®l X, Y& position® J&tv|g el ks 243
ot 299 oA E centerZ 7S TS Wl Max/MSP patch <t

AM X, Y59 g2 4 -30~3.09 #Hx W9 <ol #4ds = F

28) Quartz Composerol A oju] x| o] M-S Ao|gd = = QLHAEH,



Udpsend 17227 135 74 6001

[Z28-15] Max/MSP¢] X, Y positiong] A<

A
Al

Aotelr] salAE obd [1¥

ol A & At (render)d F <

1o,
o
o
filo

Quartz Composerol| A 4+
-16]13% #Zo] X, Y¢ position= A o] 3}
E

2 Q8] omAY A 2xvh FAE

£

ol

=

t}. render in image29 2.2 A

a8 FAdE = 7 3

Render in Image
Render
Texture Target 20 H
Texture Mipmapping
Pixeis Wide - 840

Plxeis High « 480

X Position

¥ Position

pitch

Image source




[2¥8-17]% Quartz Composer?] render in image 2 EFE|A pitch
e FEpu o] Wsts FAS w EFolth ofA e dwhAQl legato F
Wy E4FQl sul ponticello +HS B3It} pitch 32 o9 sul
ponticello”} A2 W =49 FA7L Wslet=s A&tk Max/MSP]
analyzer~Q B A EA HAH 25749 vlg % sul ponticello FHol A5
2 ¢ 3~8HA w5 gk &8skt

render in image LEHEQ] pitch # A 0~F 6007+4 #H=
A% 4 Qdth 500014 #s FAE ABS FAVE S48 soluA
woste] X, YasgolA el Moy H= AeE A7l wiZol
Max/MSPAl A scale®BAEZS A3 200~3007k41 9] H9E AA s}

of FAF FAe WatE FArh

‘ legato ‘ ‘ Sul ponticello == ‘

lo
J{m
o,
rlo
)
rlo
o
N
N
2

= A olmF o]t} pizzicato®} col legno +H
Ha, 9o o3t @efo] e 5EAS AL A Yo =R
Hokt}h ol AFA7 Y£O0F pizzicato THES AT uw] o
O~

= go STt wy HAS 95 E 1283 Yt col legno FH
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& A2 el oldl= WA © Ar)E Aol 4o et oW A F
o] WA % Hase] AZHC

[238-19] col legno TRl < FA A HAA

[ZH-2012 [1ollA opge] A|&5o] AFHuA Ao 2ol Alzhd. A

& 955 agEA fHolwd|, 8 wixe) Hog WE T X e =4S

Lo

7] 918l Quartz Composerell A #lolok(lay-out)s &1 #o] vj7 3} 47445

HAA w7 895 FAh 2= obge] A-&ollA sul ponticello®} glissando

e AF8S o] GAem wAde) Aol wskgit) ol 3 WL AF Y

Hef = W3}sh=d|, pitch shifter®} granular synthesis A2 $AAWS FAlo A

gsto] ope] S-S WA e 1) o] Wk
e

Aol AAA == ZAE Lo 5 Utk

=
dlo
o2 =«
i
k)
e
1
dlo
o2
lo,
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H-21]2 = 24 s Azstr] e AA A 2e Ho
He Aus 7R 29l Frbdes Hel FRe o
Q.
[}

ot} &8 S99 2298 AE(After Effect) toolS &

[29-21] 29 59 A A2
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RGE Color

® Red Color &
G

T,
OSG Ascelvor

Recaived Signal @

fx

\ Rander in Image

RGE Colar

® Red
® Green

Color &

* Blus
|\ = Aipha

'RGB Golor

Color 8 </ /

Source Over

ssiling
Image
round image \

[29¥-23] Quartz Composer?d X, Y E A o]

[¥-8] A section®] A4 7|« a7

A e Je & 2 59
delay time¥} chorus rate,
delay,
chorus depthe #S =4
granular synthesis,
sto] o}y S-S W]t
pitch shifter
HBEgtEel 7o g3 s A
(o} o] ooy &§)
o] WAt}
sul ponticello FHL T4
o AEE /MR SAoH,
ML sul ponticello, col legno FH-Z ol 7
9 & . < =
A | glissando, AA PR3l 5N qZHE
=
col legno =t F FWl granular
(o} Qo] ELFH synthesis& #-835to] 27
Z2NA = SAHs giE
At
Quartz composers & | ol FHol| wWE JA o]
g3lo] 9 omlxe] x, | mIxe] M A9l w3}
yE=5 Ao g T
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2) B section
B sectiond| A= ‘AT ad’olgf

BT, 2EEE AARS FARAY [19-241E obd AFA} F
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N
Y
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[-‘El
e
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e
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o7 FE Eo|A pizzicato THS & AF A4 ol A7 #Fe 27}

[Z™-24] FH W& & A

[%-9] B section®l] 383 7|<3 &3

= A8 7% ne 2@ w3

grain pitch, grain rate, grain
size 59 dEtHe] = =

skt opgel WA 2R &

granular synthesis,
pitch shifter

(g2 ooy &8)

S — = .
e pizzicato pizzicator= Y=o 2 FHAA
g )

S ) col legno 285 W FHOE, pitch

P ST | shifterst 2ol 283l

olAle] B FHof we pizzicato?} col legno® <)
$4 dold e BEshol

Q =

-

SAHAO E‘H oA} o]
A S - B b R
mHe] g4 Al | g esan




3) C section

A Aol o= EEAQ FEY dYE F9o e 2AUS &3
AsHoE AT w3 HA FESI FHEHE Ak 4TS A
sk vjthe] ZHFo = H|fslo] AAAoR FHSIAT

[¥-10] C section®] 3¢9 71«3 &%
A AL Js UL 9 59
pitch shifter®] }=vg <&
granular synthesis,
Zdsto] ol FaE W3
pitch shifter
Al At
std 4l gadE 74 & F
ol o] o]HE &8 | Y. oA E&EH A9
AR S B = ATt
o} A 3} viete]l F454 BerlE F7t
- (vfe}) 9 sto] T 99 HesiEe 2
T E ) 584 47 4% o aaz azayu.
C |9y
ofA ] AL = HAIZE T2
gl Uk P!
AR HRA AT e oa gaws aze
o] ¥glelE= ot
o A7zZko]  Fo Ao 3o g
ol a9 E AEdrt
wol WAz o | CHES AR tremolo®} glissando
+AAS AR | FHl o ZFT 3|EOHH
- = o] 1S Aojaisich
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4) A’ section

A’ section® A ‘QI7Fe] &3 T FARE AZSFI AL, A sectionol] A ‘Sl
ko] gAY S olghe FAIR Eglo] RHEEE QI BES R3S
CwmEo] v S99 EE7I7F ohA] QIZbel Edstal FE B E A

]_
FIE GEo] v BT HHSHALL

y

[¥-11] A’ sectiond] HLH 7|3 &7

7 48 7e He 2
obgel eode SHAAA 3
grain, pitch shifter
A e 79
) Hlate] Egaaet 2& §
A g o oo oA clE B8
~ [ B Aol & 9ot
= [e] le)
5 5 9 : : :
grain, pitch shifters
Eack ol o] AAZF ALSE A

ZAo] A= Z A

Hstel ge Alofal
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[3-12]= 2 section¥Z SFFHI} AeE ZRAY wE J49

[¥-12] section® 7)1 = Agl9 Az+3}

sustain sound

|

, sul ponticello,
(A) .
glissando

(pitch shift)

pizzicato
(pitch shift)
B l
col legno

(grain)

tremolo
(pitch shift)
C l
glissando

(pitch shift, grain)
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ABSTRACT

Research on real-time sound processing by timbre
analysis of Ajaeng and sound visualization

(Focus on Multimedia Music - ’'Shade in the water’)

Park Da-hae
Department of multimedia computer music
Graduate School of Digital Image and Contents

Dongguk University

<Shade in the water> is an interactive performance with sound
visualization, Max/MSP effector and real-time sound processing by
using a timbre of Ajaeng. This work is performed by Ajaeng,
Jang—gu and Ba-ra which called metal musical percussion for Korean
traditional dance with visual image at the same time. The goal of
this study is to find the way of interactive performance technique
and to communicate with audience by using a feature of Ajaeng and

Max/MSP effector and real-time sound visualization.

This system suggests concept of music from listening music to

watching music, and providing a new listening method to listeners.
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The timbre of Ajaeng is analyzed through Max/MSP and altered to

data, and used a parameter values for visualization.

Using Max/MSP, to analyze the timbre of Ajaeng, and the sounds
are used as data to apply to the image. The analyzed data of Ajaeng
timbre controls position and size of image that color values of the
image 1s converted FFT analysis data of timbre . Quartz Composer 1s
used for sound visualization that controlled by timbre analysis of

Ajaeng sound.

The timbre of Ajaeng analyzed in real time is sound visualized in
technical part of the work. ‘Shade in the water is a multimedia
musical work to communicate with audiences using the existing

technologies from a new perspective.
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