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2) HHES AFY

HEZZo= gdd dFHel dsd & AFodAs 4 2"
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Hl B e}Ed Folx, vpgnl 59 T2 ‘—’#719} Hugls o Jfdo=z
Hj5290] B3 ofrjojn). B3 vilS& Bestr] fla) B AF
WA F4E 83 AFHoE WS o FA48A e FUT F
S AFHERE EH85e] ~HEZ T(spectrogram)2d O 2 B4 3
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obgf [17-6] HIEEE AE=9] AW=Z Z(envelope)DE HH & F
o] HHgEZEL Fa A3 od(attack) AFEEE 7FE obr]olth

e
#u A9 ofd dold e Tl Iy AgHMstey
L)

AHE3R T o"] HlolH s AAFeRE whr] $]3)] us.attackdetection26)
WA E AREER oW, o] jx|= oj"o] ZA|E uwjwitk bang?Po =
ATE  AGIT. o]€A banglZ HAGHE ANFTE  FE31Y
AT E G Aottt

Decay

Decay
Attack Sustain Attack Sustain
Release Release
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A
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delay 0 0

[Z2"-7] A= A2H AAE
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e HBEEol 7]® F34 W9l 131 Hz - 1,397 Hz (C3-F6)
o HlHZPEY Fg F3¢ WY 784 Hz ~ 6,000 Hz
. HBEES AA Z94 W9 131 Hz ~ 6,000 Hz

MugEe 3%EHE FAHE oE Fohw, mgn Fo tE
9}71% Hudls o 97t |@A ¥ rlelth. Midnight>=

HehE o2 TR FEolW ALE ZRAYOE MHHE
ot719] S9N E Ys| A AT granular synthesis®] grain pitchE

al

sty I =(pad)?® SFEHE FAY. pffe~
TE Astd Aedd 1595 U 44 oE
a3E FQov, phase vocoderE SFE AASIY AAo=R
g A(reverse) B AFSE9} o] AAH AFe=eo ZnE P
Zelo] AFZER HBZHES mAg REEgog I

Hastel AFg AMEEE flanger SFEAE ThY BHlHBHE J]EY
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f
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L

28) A&HE E(tone)S E3tE S0,
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@ granular synthesis 23k & 3}

granular  synthesist=  Denis  Gabor(g]o]2  Alojw)29e] 23k
Y 2HAcoustic Quanta) ©]E30A] $ka1 AEEE 2 YAEE(tiny
grains) €& 3 e AFEES st ©HE AREE TEE
2YFAAFA ot o] PAEL UL AMEFEEY H/e 24Eo|HA
AzrabH "k time-stretching3D, pitch-shifting3? S¢] A&

A 2 2B AdASe] AEA 2FHH AEE AAREE whEojdth
ob# [18-8]2 AITE granular synthesisZ FAste] Ze JAAER

Egolt
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[238-8] AFQ1}9} A}Qlsto] granular synthesisE &A% 113

20) 2 1eve] WO wl BIURALS W A7 FEAlA Wy,

300 SHBABLYS A A Aol FAshE AFS dehle 2UA4E DI

3) eve HElel YuE S8 REHUA FFL SolAL Fof ol WS
P AIE 7%

32) 2T AEY $HE HEAL ol A,
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; grain grain rate grain grain size grain grain pitch stereo
. separation variation size variation pitch variation spread
!

T T

i ’
#
L &

[1¥-9] munger~Q BHAEE o| &3 granular synthesis 3 X]

B Z3EF2 granular synthesisE MaxollAl F+&3F7] #1381 munger~2H
AERE AL3ATE [1H-9]= munger~2] thxZA <l IZu|gEo|t.
grain separation(Y§A+&¢] 7+2), grain rate variation(¥ A=<} 3tz o] W
3lE = Zh), grain size(PAE9] =7)), grain size variation(YAE2] =7]
7F WstE = #h), grain pitch (YAE2] +4) grain pitch variation (4 =&k
E9 2Ao] W3lEE ), 183l mEA O g stereo spreads ZH EH L
oA E AT 4 Jom (o2 AHIH YRS TYLE 12 A A5}
H dArso]l 2HELE 43 HZIth grain pitch} stereo spread=
AL RE ZHE ms ©9jolt} grain pitch: 29 A5AFoE £dH
H 12 95 Tt 0.5+ 3 SEHE offY &4, 025 F SEHE

[¥-1] granular synthesis®] grain pitch 3}&}w] €

TEE] 33
2 n SEE oteH
22=0.25 S SEE ol
= 0.5 St 2EIE ofel
20 = 1 28
51 = o 8t SEE 9
2 =4 T SEE ¢
on n SEE <

33) Columbia University2] Computer Music Centeroll A THE Maxe] £jF L HAE,
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FFT(Fast Fourier Transform)& 114 Fgo] W3S 23ty FFTE
time  domain€  frequency domainez  WHEIIT  MaxolA=
fft~LBAES} ifft~QLBAEE 53] frequency domaino = H3
4 Atk time domaine AlZte] mE XZFES EBEAFH  frequency
domain& Futro] W ZS Yepdh

FFT 4S8 E3] AF&3 A WA S¢Fa7+= phase vocodero|t}. o]
phase vocoder= <S9S EA&E dolEHE AFgAE 2AH(pitch)o]
W3tz Fal time-stretchingg 317] $13 LaglZo|t}. o] &aglEo]
A7 Aole 59 dolE oAU =8 W 540 W= 2 I
At

[717-10] phase vocoder #jX]ollA4 playback rate(|A&EZ)Z L2
AYEEE AL & Jdoh 18 JE€std 92 S5 I =E Aol HH

TA7E &b £27F weRR| AL £ 7 Gold s L5271 =T
=TE AR g Eo] AAAT

AbeE7l gEEwW FFT #4 & ~dAEY @ o]E(spectral data)S
record~2BAES Fd Z33t buffer~QLHEAEo] XA3th
buffer~o] AHAE HO|EHE index~QLEAEE F3] A A3 playback
rate(RIAE )2 buffer~2 HIoJHE AMAAAZT metroLBAHENE
B3l 20x, 20.001% TAHSZ puffer~o Eo7t= HlolHE 111,
1= 2 ¥Eso Aztrt E71A ¥ AL =9HA o

14 F3s AR

Rl

N

Jz
S~

e
=

F 3z Alol =Z(oop size)E buffer~QFoA] wE
Fm Zg Y(frame) T ot}

34) AAE WA A E(millisecond) 7HE S &2 bangS EHAF]E Max LBEAE,
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[2¥-10] phase vocoderE Maxo A T3

=)

o] 3= 44,100Hz A Z#o]E(sample rate)¢} 1024 FFT sizeZ
Ao a1 Qo ATeolEL 12T 441007 ASL F=3
Lot} puffer~ 200002 20x &<t dHolHE AHAI
20zl 882,0007] AZo] FEEo] 172228 Q) £AE 2HA Hrh
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N (Bins) = FFT Size/2 (512 = 1024/2)
FR = Fmax/N(Bins) (1172 = 882,000/512)

FFT &4<& B3 A8 + WA SFFEIE= pfftxover~°|Th
p

AHE FFT B4 53 335 g9 trolis 32 at
AAE B ALY, FLY meYor sk Jdg B
slom 7t geld] WA Ae= meh4 &RE HET 5 9
[138-11]

71ZE Fats

—_—
G E : 1024.
« set the volumes : . =

below/above the
crossover frequency.

N\

...............

[19-11] pfft~ xover~ 3]
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@ delay 3& 3}

] o] E(effect)

4

delay & aa= A ZF 7)¥Htime-based)oll
Adolr A& AGA 7L AdH L8E 9
TS0l F+ Ado|th

Maxel A&  tapin~2BAHES} tapout~2LEAES}L 3

b o=
ol .
2 lo
T
o
>
2
ok
r:]_‘
N
N
o

B>

[HEA R A )

B~ ot ol
e e &

XN

tapout~=< T3 Ut tapout~ol S A= I ms T

288 EY3db= ol tapout~o2 2HEH A= A
Al tapin~o 2  JHAAH I =ul(feedback) HEIAE A4
dry/wet2 A3 A dd 289 Aol AxE =43 [17-12]

f
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e
il

oL
o

.
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2= 20| Efel 2E= gajo|Efel
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o
5

delay & xE RarrIIIzizIzzis _:_:_:_:_ ''''''''''

[29-12] delay F&AE MaxolA T+ X

B 23E2 ping pong delay 35 THE7] 93| delay =&
Maxe] A B3} X%] constant distance xfadeE A&3tAth [1€-13] &+&
d o Fo] HFE KT BT she AA"E 29U FHeolA vyt
3l A4 ping pong delaygt= ©l&°] €T FH5= Avsdes ZHHAL
olH|AE Fdslr] fel o] a3E A&
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AL AlSE Huy -
Hﬂ+é -J—.‘\-_'n:_; split 0 )
tro 20 Z}2 auto panningO| = expr ($i1-64)/504.+0.125
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[1%-13] ping pong delay +FEIE MaxollA 7+ 33|
flanger &3}

flanger S &7E oFt delay ¥ 4£8E o 289 o] 9]
HUzt A=E zdsds F= adolty. o] &3 delay timeo]
o #Zogs= EXolH delay ® 4lE LFO(Low Frequency
Oscillaton)392 Sa 489 delay times A &af|lA WHEAZITh 2F7to)
delay timee] AJ7]™ 8’ 2Fo]l :=X|(notch)7} A71A =4l LFO7}
o] =XE& #AolH HIPI|7E dopte =3 AFE LAAZITH
rate(Hz)& LFO9] £%2 oulstm o2 d o] E(oscillator)3® o] FutZ
Alogitt. depthe 91749 WstE: AE =4S 4 Yk [17-14]

35) Aol ol SEls MeEG B2 Fua ASE WS BV|E T
36) HR7|F Solm AgAtel Aol 2gE FAANT= AL



flanger
QRate (Hz) Depth

N =3

Al = QolEY LES Yo

P
L b S e —
s oy CERE R

Dwdefay o} Z‘_%m

[29-14] flanger SF8E T} E MaxolA FEI I X

_22_



3. & A A+

D 9% AN=d

After Effects

l Syphon ,
% /
<8 OSC =4l 2= E (Object)
> —_— Projector

Max 8 MadMapper

[23-15] |9 A=H

Max<e} MadMapper3PE &Fall Ab2=ot G749 I Aol o] FoH T
Maxoll A A= Z2AAAE A= S @3 o8 gho] HolEEol
OSC 541& %3] MadMapper2 AEF Ut AE% dolEEo] Yo
aser) B S A ojstHEA Qe o] o] FojF Tt} After Effectse] FA+H&
Syphon3®)-& %3] MadMapperoll A A oi3lA ) [Z1H-15]

37) 3D Z2AA wjsg = LED olE ujs AT E o],
38) && =29 o ZHUYS AR FHET 5 A & FE Max OS 7|uke] 2 &4
<



2) After EffectsE 83 IA AZ

2 ZFAAM = ‘Midnight” gt FAZ Z2AH PJF golAxE F
o sdxoz FdAT WHES gokstA AT Introgt A 181
A’ FE FREO dHetso W¥WS ®HIr] Y8l After EffectsE

A
o

83l GAS ma AFSHTE Fractal Noise Effect® AF-&3+o]

AbelA . 18]31 Red Giant Trapcode Sound Key

S B S
g Z5% 59 Lo gA AAe R wrgSte 9

A 25194 o
Sound Keys: ot [18-1613% o] 2r]jee] S b =

MAE 2] erjest B84 F 9

rlr
"
v
RS

[2¥-16] Sound Keys& &&3F 202 573}
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effect("Sound Keys")("Output 1"
I

[28-17] SF kel oz} Y439 evolution g F713}h

B ZAES AT 59 Fi W9 &% kol wel Fractal

Noise Effecte] evolution3® zto] 2Hs= A AA ST [1-H-17]

3 Z=AH ¥3

7)
E2 g a5 FUY 2 FES AFsr] 6l
¢toll WAE = 10709 materiald®S AH&stgdch 714 axpzo=w
38 = JdE= 479 materiale] IFAIUEHES 2o 2
AN g Aot Fof3t syt © =2 e ARSI

39 oA == Adlels o2 After Effectsoll A o] 3te HEAZ|WE Ao} &xolA ®
ol EHE &
40) MadMapper <ol = olde I3 &=



[29-18] & F2olA
FAPENE ARSHE 3d

[k
fu
)
>
g,
o

Aomge A 5 A

AA7F v E EAESE SEZAT g5t A AiddA mE
LBAES HAAi ~MUE Tl LA LBAES] RFo] B
FASE AASAY. B #AF LBAEE Y] & A7]9
Aol 78R o] Fojx MEE Ado]l Hed FA HH B
NS BAsle] FE8sHA LBAE Aol FEAHE=A &l tt
[Z13-18]

o] ZZ oA materiale] IEHEE
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o 0 Preferences

AHZE HloH ZH

Workspace MIDI S DMXInput  DMX Output

0SC Input Port 8on

0SC Feedback Port 0

\J

scale 0.0.50.14.

0SC Feedback IP Auto Custom  192.168.1.1|

Enable Bonjour Discovery

material| Z}2to|Ef

Imedias/Akira_Explosion_Effect/Speed $1

‘ 0SC E418 93t
udpsend 127.0.0.1 8011 | [k
ZEHE

[Z2¥8-19] OSC &4l

OSC(Open Sound ControDE &3 MadMapper®t Maxs &3t
A2 el AFHE 9r7b e localhost(127.0.0.1) F4£Z dgs) e
FEH oA F oAY e ZEads A =23, F Y
zzIOHes &FAY7 fdiMe dEstaa ste Z2IOH
XE E &olof it} 9 [18-19]9F o] Maxe] upsendBAEE
23 TEWZ 80118 g3t MadMapperst 953t
MadMapperell A 78702 4Fzt& ol 747+

=
S Agd RE H4Fo] A2 g2 IS $£E51e LBAE MGE
I =]

8-S =AY E=3, vl2xH(mask) 7]5S B3l HA LB AES] mk
Hhels w718 5 319 materialE H 85t 2 BEAE HAI st

79 =48 F715 stATh [17-20]
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B 1osalliines (ines)
B) Quad-a (quad)

) Left-End-Lines (lines)
) Left-Lines (ines)

) Rigit-End-Lines (lines)

[ center-lines (lines)

) » sep-Triangle-1 (group)
) Al with mask (quad)
) » sep-Triangle-2 (group)
) » sep-Triangle (group)
) » straight line (group)
] Lines-An2 (ines)

Visual Solid Col-1

08¢ [19-211¢ thresh~-SHAES Fgate] ALgsel olge
AT otk bangl ® ASE FE Aot o A AE HAAE
w3 AdteE 2 AY 5 Atk A, A’ FEA AFA7 AFE o
ANZo g oS 7HAES banglZ 4AZ7F Eo]e®W  material?
opacity(FH %) Izt E]7}F 004 100 o2 WHAEHA Ao Hol
Hol= a3E F8sHATh
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4
of & (attack) 2t x| M=
S 0

attack detactlon - gigdo=z malolE
S TR

random 80

1260

Isurfaces/Sep-Triangle/Triangle $1

o]

)
append fopacily
lE!gexp \is %0 ;
P append $1

100

4"-

I
fsurfaces/Sep-Triangle/Triangle28( opacity $1
udpsend 127.0.0.1 8011

[238-21]1 o8 Z+X=E opacity &7 E
ZAsH= Max WA

[19¥-22]= FFT £4& 53 pfft~xover~5 &85t A5 4 12
#e st AA¥ES 1F ol w3y HE2 A
ol w2t ZAEsHAl AAEAT. AS &l wE A5
o U o] Hd(animation) &7} €2o]m 1S Fhol| wel Az ] |z
material®] &x7} ZopXith Soto] mxHel| wet IHE I
1xEes FFstd oo BHE FUsEtAth $1e AAo=R
AHE = FES Poleth 5F 4 0. ~ 05 kol w2k % o] 0. ~

4, Foz WEHATY =3, @A SF kol wel materiale] 7o
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AN R WEeA AASIAT MEER £8E B gEA = S0l
Hgste = FHE ©2A st AdEY whge] A4 tE2A YeA
st

ine .| :
-
:

Imedias/Akira_Explosio
n_Eflect/Speed $1

isurfaces/Left-Lines/FX/Chas |
e/Speed $1
—=—=——=—= |

Isurfaces/Left-End-Lines/Fx/

scale 0.0.50.3 2.

] Rl Chase/Speed $1
fsurfaces/Lines-AllZIFX/Chase/S [
peed $1 -

fsurfaces/Center-Lina/FX/Chase/
Speed $1

Imedias/Plane_Deform
-1/Color/Fillred $1

Aztele] 4z Hlof

| I2teol 239 Hot

Isurfaces/Center-lines/FX/Chase g
/Speed $1 -

] o — o
fsurfaces/Center-lines/FX/Chase
/Speed $1 J&j

udpsend 127.0.0.1 8011

[Z27-22] 2% #o= H2vE & Aost= Max HA]
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Operator

Vibraphon .
777K m

Projector -« E «

MadMapper Max 8

lol2 Qe HueEe] AFE AFEHE AH ALE ZeA4E
AeEst 7 gdAe zuAR FdEd. zzdeE g3e 9@
oHAEE Ry Fgo] MAHAL enAEE A %7 9l
o =
- T

o FHZe] wAEAT eHFHelHE Fu  HZEA
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2) AEE AN 2H" A&F3}

S FE stal 4EE Hu of&dH AFE St

oldl  AFs Az=®E F=vH7] BHYSAT. metroE  AREEHA

AFAANMAE MEZE A2EE AL 83l counter LBEAEANS

3l wAe] FE Aojuzith 83l selBAEWRDE o] &3t
o K

o] Aol AEOoZ A

&)
ET3

f /
. .' one.wav

E I .
0
=5

two.way

i - f P ey _
metro 1000 il [ ‘ .
= - four.wav |

/ ¥ Wl cues/selectedisc

s il enes/by_cellicol_
e §1
/ 4 ive gain~ J
| | _= -
- r 0.0d8 e ———— =-
i | M Jcues/selected/scenes/by_cell/col 1
.

m i To performer |
g |
HERE 2 Al a@ll%] HAF Ao A HEs = ol Fe a7
HEZ = aff =]

[198-24] MaxE2 73 & AF3 H X

42) LBAE olg &% e A} LI EA ATE TS ¢ AAHE okx
goZ JNEE HUYls LEAE,
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I A+ 719 JFE J&

MlEelEe] AN ASE ZRAAY Z2AH 9P o] 43 WEn)
QL

tjo] zE Midnight>= 2020 12€ 309 s=thea &4 olA

dlog zlsE  ‘SEEING SOUND LISTENING IMAGE(R &= 48], & 9
) XVIP Fde =d5do. [18-25]

[1¥-25] €EmHo] 2F Midnight> 3 ZH
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[£-2] &F T4

AE2/IE Al 2t o|0| AMNESE T2 N A
Intro | 00:00 ~ 01:02 | DRE Yats granular synthesis
phase vocoder
delay effect
A 01:02 ~ 01:38 H=0| =4 phase vocoder
flanger
delay effect
A 01:38 ~ 02:18 g8=9 &Y phase vocoder
granular synthesis
delay effect + panning
B 02:18 ~ 03:02 got=2l Aldl phase vocoder
granular synthesis
delay effect + panning
C 03:02 ~ 04:18 | 2atsol 3tedst Rhase vocpder
granular synthesis
flanger
delay effect
.10 Ak CHAl Z0FIt= phase vocoder
Outro 04: 18 ~106; 02 1RE Btol=s granular synthesis
flanger
2) =2 AN WY J& 74
2 WE FAALS e FA 9A 9o GAZ AZE AT
Z¥7y material®] v EHEH A7 AES ojyHoldo®E  F4Y
sege dgdon ot ANoz <dHRMsAT. Z G
GAmT Wz oujo i) ol [E-3]= A st
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&ot= EXtel 010kI12 Al

gXtel=2 0l0k|

gots2 stedg, 22t
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3. AF 7l AL

1) Intro }EQ] ALr|& LD a3

[¥-4] Intro HE T4

Al2¢ 00:00 ~ 01:02

granular synthesis
AIRE T2 A4 A (grain pitch : 0.25, 0.5, 2)
phase vocoder (playback rate : -0.9)

A MadMapper - After Effects HI& Hat

HAS fade—in

Intro FE& vlEZGESY Y 7IHFH 4 AIREHAHY. ZE
o] IMe AgsE £ FPOE 7S¢ AFY £

Ak o] BY AFE+& granular synthesis®] grain pitch& 0.5
A48 A ALES AT He) $AFS RFAT. F ALF
27bA BYgol of By ALEsl hem F A BHA/E o)B
}

=
=
Uzkth o] AleEE mc.record~9__‘:'_7-‘i]5*‘:'= o] g3sla] A HA A+
8

A e

Lo,

Intro HE= %qoﬂu& =52
AE ST 28g 5 3 F-25 8 (comping)®® Q57 AlFFE HA
Watsol] Wol MA3F HXE EES d4A st ikl AFHU
& After EffectsolA  #12=e] Syphons %3] MadMapper®
H9lon fade-in EHE Es) M3 5434 A [F-4]

A}

¢

K
A

A5,

o
rr

13) == AEE WA WFE B
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. start/stop recording LS A|E o=

Source: ADC {input)
Input Channel: »1

.
'

v

v

'

"

W
Wo==y

start playback at 0 ms buffer~ of| MEE A=
m (beginning of sample} A SFE| Al A

forward at normal speed set
layback A4 H=
_ reverse at normal speed gpey\led =

m prls=

I_ﬁ_

groove~ kwon [l buffer= kwon 28000 2

mc.record~ £ S|

> Grani mid i
P = S5l A2 = buffer—ol| & &

p reverb scale 0 127 0 157

[18-26] BEY A= S5 A%
mc, record~E ©|&3% Max | X

lowon

[13-27] buffer~d] ARAH Z33 HY

Ao
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DA A HES ALr)E D &

[#£-5] A tE T4

01:02 ~ 01:38

delay effect
phase vocoder (playback rate : -0.9)
granular synthesis (grain pitch : 0.25)
flanger

MadMapper - material
After Effects MI& FHa

opacity

[¥-6] A TE T4

01:38 ~ 02:18

delay effect
phase vocoder (playback rate : —0.9)
granular synthesis (grain pitch : 0.5, 2)
flanger

MadMapper - material
After Effects MZ& Ha&

speed, color

A FE9 A’ BEE FL delay timeo 2 Al&3|A o] oA g
olojR &= =S AE3YE =3 phase vocoderd] AAEEZE -0.99
7ol ElH 2 | ARRETE A&GEA o] Y EA ste] o] AA~HA
AL EFY7IER it A HE, A’ BHE F O Ug FERE TP
Ao flanger &FHE AL Ao WHIIE FU A’ FET}
8w g Eo] &A1 granular synthesis7}A] F7FA1A B RE=E
dol7br] A 2 AA2~HA nx2AZHT [%-5] [3-6]
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A BEE Intro FEONA MA3F] =g WHesEs HEA ste I
el BEo] A o)A stAY. Ao A EEo] WwAAZH o=
HlHg}Ze] ofglo] dhAl W8 RS AdA = material®] opacity
s EZE 0o14 10002 Wastds ws
LBAEE Fi oY Asrt So& =
THRAOE AAs|Fo] Ho] ApHolA RHFol= A3E A=A

19 -28]

M

—/

[18-28] A SHE F%

A mEE SEed  M%Mel Xoli m&S AZsnh
MadMappersl 4 4ol ojumoldos AMEe 2xAe Theka
|

H3AZd & de B olYgt =3 H¥ material S @;%0}04 = sy
Lol A’ JE MEo AL [18-29] pfft~ xover~Z A9}

~
weele o] Agele g wa MSol Hed materiale] &%

o) 2o wetHE MSd Hgd
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4
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[~ Xover-
g - ol HSE material©]

% - Tj2n|E & wst

Isurfages/RainLines/Lines-37/FX/Chase/Speed §1
Jsurfaces/RainLines/Lines-32/FX/Chasa/Speed $1

[19-30] A’ B E

o
A
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=
=
=

=

o 58

=

material 2|

Mz meto|e g Wt

&S 1T Max H A




3) B vtEe] Hgrle 2 £

[£-7] B & #4]

Al 2t 02:18 ~ 03:02

delay effect + panning
AIRE ZIZ A A phase vocoder (playback rate : -1.2)
granular synthesis (grain pitch : 2)

A MadMapper - material

Has line animation

A TEo o]ojx FgolHA(climaxE dAAs| FE TEOTH

Setold 2z 7] Aol AARRE ZEAAC] tdlHd sl AT

Folm Floly~2 3] 7FA] A= AT granular synthesise= 3L-5-9]
AL H5d B ARREZMA Zol AN EHT 33 ARRETE AR}
Z25 2t} panninge] ©lF delay effect Ab&E9} phase vocoder]
AREEE  -128 AASY Ao dAFEHe= AARREERTD wWEA
g 2stq] A, A’ o= 8 =4S FATh

B SE9] F42 EAYES HE A 2L EHEFS A3 Hdl
AEY FAJo=Z 715 A AEL JIRHE FHoE Fo
1xHUEA A HeE SUHES At [18-31] AES
AREES] S8 ol wel AEY ofyueold £xrF 2EH ARE
Z2AACl FHAL 5F @ol A wE A=Y FAYE

e} Al sk [3E-7]

- 44 -



HC HES Hgre L EH

[¥-8] C E A

Al 2t 03:02 ~ 04:18
delay effect + panning
phase vocoder (playback rate : -1.2)
ANR2E Z=2 4 A granular synthesis
(grain pitch : 0.25, 0.5, 2)
flanger
Sl MadMapper - material

line animation
material speed, color

O
%)

[m

[

1

£ lo
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o

2
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“

[m

£

X

Y= b P

HA C HEA ezl
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seds AAFAT ==L flanger 347 o] FEfo|H 2 whx|Hho
F7HE ATE ALLEES AESAT. [F-8]

FFe LEHE EE I FFEE 7S Asith C
BE A= F 7FA 9] materialZ &9 ofywlold &EHE ARSI T
pfft~ xover~E AF¥} IAFES WFo Ae 9 AEY
fuwlolde] £&xE Aojstr g FH9L AHAE kol material
eA9e Aostatt. 1l AA S wek materiale] A 7Zo]
HEA A 2 skt

C FEJAE F 749 44 materiale A&t C FEV}
ANE ws 2287t o)Al v Edd A 2 ZAE Ao de I
materials AR8SFAIL AA % Ftol =t material®] A Zo] ¥ FEHAl
Ao [19-32]

g 5o WA Fo] A goE we v L2 F& FXO
stE e 23S XFY F Ae YA materiale AHESIATE TR
Abee ZEAAY A ATy mxEa 1o wiel material?)
Mzol wWeta AEY FHI FAHdel HelH weksd =Fket
23 EES He £ Ao HA stk [[18-33]

oL

X Wvé;@/\
M\\W(AWJ

AN

[29-32] &F @l w2} Hat= C IE 3 ¥HA materiale] 472
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[79-33] &% gl fet Weks C BE 5 @A materiale] 4172
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5 Outro WE° AL7|& % a3

[#-9] Outro & F4

Al 2t 04:18 ~ 06:02

delay effect
phase vocoder (playback rate : -0.9)
granular synthesis (grain pitch : 0.25, 0.5)
flanger

At MadMapper - material

line animation
material speed

Outro JEE g¢}o] = BEot. vydHEWw Sof 2
AELEE 7S S T AZER HBIHE mAE RES
€ 2Y ez HBgES dFde WS HZo}

T AlE B9E AEsATh [19-34]

Outro I}E+= phase vocodere} delay &3} A HAA A QA A:E=7}
o]Fo]xa Outro HE FI+F FEo| granular synthesis ZZ A4 0]
F7HE At 18l3 comb filterdde} H]=3 ARRE=E U= flanger
o
o

3 ARREE 7FSE AeH Fol wmpRgEHAN. o] flanger




=
ol =AE AESSETh A =¥ o= materiald] £EE

of wet AEel ojuuold £Erh AEEH

e

ol

g EEFEC] "HojAa HAH AWM oA e W

NEEEB RN

[1¥-34] A& &a3& 3 &

Z
Bl neEe] mAz

[29-35] o] Wiz Y DAF HE2 Bobte mFe
Outro ZHE |4
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HHEZE AFE AR Z2AASL I AMEE
2% Al Ao #F AFtolth. vl B ERE ¢tr]e}
=4 T Hgoele] ggoz FAA AgE
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<Midnight>
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AARE AREE ZRAAC B
phase vocoder, granular synthesis, delay effect, flanger
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keyword(Z 44 01):

HEE S22 (computer music), Max, Z2E M MWIZ(projection mapping),
OIE{EIE HEIDICIN S%(interactive multimedia music),

2218 AlZ3H(sound visualization), &AI2ZF AM2E Z=Z A& (real-time
sound processing)

E-mail: jekmusic@gmail.com
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1L 23&

- Charles Dodge, Thomas A. Jerse, [Computer Music: synthesis,
composition and performance, Second Edition| , (Schirmer Books,
1997)

- Curtis Roads, [The Computer Music Tutorial] , (MIT Press, 1996)

- Vignesh Ganesan, [Time Stretching using Phase Vocoder] , (Global
Journal of Computer Science and Technology, 2016)

- Anssi Klapuri, [ANALYSIS OF MUSICAL INSTRUMENT SOUNDS BY
SOURCE-FILTER-DECAY MODEL]J , (Tampere University of
Technology, 2007)

- TAR, ST P4 0B AT UAAH S8, (EADRHFL A
§golotat FFAE7| &8 =RA A9 A9E, 2018)
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3. A E

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

- MadMapper
http://www.MadMapper.com/

- Max
https://cycling74.com/

- Max Cookbook

https://music.arts.uci.edu/dobrian/maxcookbook/

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

- The Hollywood Bowl

https://www.hollywoodbowl.com/

- =2 AAL-2+4 3]: Korea Electro-Acoustic Music Society

http://keams.org/
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ABSTRACT

A Study on the Production of Multimedia
Works using Real-time Sound Processing and
Visualization of Vibraphone

(focus on Multimedia Work <Midnight>)
Kwon, Jung Eun

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

Times have changed and the way of expressing music diversified.
Now music is not only being listened to, but is being reborn as a new
form of art by combining with different forms of media. Such a form
where two or more media are merged is called multimedia and the
focus will be on a multimedia works that merge music and video.

This thesis aimed to provide a new form of artistic piece to the
audience by merging the use of vibraphone instrument and projection
mapping in the work <Midnight>. The work was produced help of

precedent case studies such as the case of creating a sound with a
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different feel from sound processing of percussion instruments, and a
case of a multimedia work giving greater synergy in appreciating the
work through interaction of music and video.

<{Midnight> is a multimedia work created by interaction of music and
projection mapping. Performance of vibraphone created a new aspect
of music through a variety of sound processing and a video image
changing according to real time numerical data input from the music.
Moreover, projection mapping allowed to create a boring object into an
attractive object with different characters.

To achieve a better result, it will be necessary to fully analyze the
venue such as the size, a solution to install object that will vibrate
from small movements, and possible obstruction of projection from
lighting. It is also necessary for further study of the work in terms of
interaction utilizing loudness, pitch, and timbre of instrument and

movement of performers.
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HrE-2 . 8 DVD A9
1. Midnight_video : &< 94
2. Midnight_score : ¢}® Ztj

3. Midnight_patch : Max %] Zt
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