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Tol A& AZ"(sampling)??, comb filte
r23), wavefolding?d, granular synthesis?® 52| A= t]ztel 7]
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AN2HlS 75T Aotk

55 Boy U dolE F&L 9dte] B ATHAE FFT2
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o A= ARE AF+ FY(frequency domain)e] HEE W33}
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26) Fast Fourier Transform
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33)Computer Networking Notes, <How Analog and Digital signals Work>
(https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.computernetworki
ngnotes.com%2Fnetworking-tutorials%2Fhow-analog-and-digital-signals-work.h
tml&psig=AOvVaw2lu8gw-_amv9SiyABROWEa&ust=1670596483492000&source=im
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[18-3] AEFT S8 2F3Ho e U T

[Z18-3]o A original 332 473

ot
A

L 7] Zoom H634=Z= EZ s+

22E AEPT Aotk 9 HE 2 Ashd T2l dAd 37

Wl FHHOE AFHE 28 2T 2o YRE AT 2

Ableton3»2] DAWS36Q] LivedDol A Algst= 27]<] Samplersd)o

34) 2% BolAdnD), DT B AL Weelage s A3

35) Ableton® 19991 £0]4 Age Qo AmEgo] sjato]rt.

36) DAW(digital audio workstation)= 20 Q =23} HZA RPAHS X|Yst= AT E Qo]
£ oy,

37) Liver =49 3¢ ALEQO] A} Abletono] 7JHst fX|d etje I AH0A
(DAW)o]tt.
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<¥-1> original ¥ LY Z=2AA 73

original processed

-Ableton Live?9] ¢}7] Sampler=

29 IS 5T ¢ HES S8 Qn ddlan 1Y
-9 Ho] 22 & pitch Hx

g AsE Aolol dol 7t

38) Samplert Ableton Liveo] A Alg st 2] WS olrlolch. 4elg T AAsHS
70 ®o obet R el AASS Eal et 2RO WS Z2AAS 24T

>

3 A
39) = 2 m(amplitude envelopel= A[ZtS] Zleo] g 42]9] 1= WS Aot
P Az 2] WA AY DA g2} Jefjre JEpd & 37 o
(Attack), H7fo](Decay), MAE[Q(Sustain), B2 =(Release)2 7} BAES L&A=
o of 2AS T ADSRo|2} &} iz Mz = SA(timbre)©]
Fe Fe 4% AEdith

ac)
lo
=2

N

N
HY)
X,
1o

~

A= g

R V)

ool
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ol F435 AAHAAY AAs 7S BE7] A8 sample(D=
BAste] sample(E THEAT. o]F Fghol Aot A4AE F

2 Aol dojurE st
o] #FALS AXa Yy [18-4]9] 3t resultz &3} 2ol clipped

o sample(1)3} sample(2)Aololl A

.

1 distortedd S¢S wE F Atk olH NS A A

£ in-phaseg}til gt} in-phase JEfol Ao A5, F AE7F A

AM & SEFHE A Bt AEe T AlEe o]
thel 7-9-& out-of-phasez} st=d|, oleld A= F AZ7}
FAlEo] 238 Adste AFE Holth S A, & 4
oF 1 Age FAY HAFL & £YE A AAIHUHE, F
agE FHE ofF &€& A A 2 Aotk
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... Sample Audio sam ple (1)
AN T | AL o M T
/J\ /ﬁ~\'\ /A /| IR AaVad o 2 ia)]
— 7 |G O s e W R \/j \_/
Sample Audio sample (2)
“\//\V/\\/\’ﬁ/\/\/\\/
Duration: 0:00:008
Dok ) AN
N VW N

[18-4] phase interferenceg &-&3 v 23y =z
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2) Comb Filter

comb filter= A& =24 o F(distortion)S 7}st7] g A=
A 7IHe g Ag"Th comb filters ol® Al71do) delay® Al
138 gEgoZM constructiveskA Y destructivedr Al1d  7HA
(interference)e Yo7l& AS Dot wapx EA Fap5 49

S Aol IA FasAY, 23y S del Fbshe A

Fl

o
r o)
5|\
e
£
i
i

5] comb filter A}LE ZZ AL 231 H

a

sqe] FAA FAL e 5 dnk olHP FAHA &4

flo

o< AL, E3| leftfield bassd®ol| A 2FF WA o),

original

AT

comb filtered




b,
x(n) —l— Zhi S y(n)

[1¥-6] feedforward comb filter =2}4D

[138-6]& feedforward comb filtere] ZE A= =213}30c}

o

comb filters 722 07 delay &342¢} & Ay E 2F3oh
ok, Ao &9t delay Ho feed B 4Al9] 2ol 1msol

Al 2omsAte]l A== df-- &7] W&o F AgrF "N Ao] o}

dostyz A Hol Aol Ao ARE JAAVE F Sle

delay &32}= FEETL

B>

41) CCRMA (https://ccrma.stanford.edu/~jos/pasp/Comb_Filters.html)

12) delayt= 20j@ A7 ZeAY JEe] AF0=, Y ATES A AR} 2
AT o st AS Yt

43) A3 Sat WALS = & Ae]o] ELAZE Afo]7t 30-50ms o]Afold £ Al

wlo] x|7kglet.

2]

rr
e
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W71ell 2 A st

B AF e AAHo2 comb filter A5 FIEE F e
Max for Livedd AAJA}o] A Huto] 2 myCombSynthE 7)'E38} i th.
Maxe Cycling 7404 71d& dEr|to] 2F 23S 93 &=
Edolelm, AHeste delHe F/Hol wet Max/MSP 1gli
Jitter2 ydth Maxe dlolE 4t € A, Z2a89 S 3t
do] AFEE3, MSPE 2092 A14d ZaAAL =Y ALLH

ot iAo = itter= AAIZE 28 HolHE A7

44) Max for Live(M4L):= Cycling749} Abletono] 7jwtet mz Tejn] 7§t gh7o|ct,
Max/MSP, Jitterof|A] 7jst =2 7288 Ableton®] DAWSQ! LiveoA] vf2 A& 4
PR TR S s L
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MIDI Freq ilter .
MIDI Ctrl |—MIDI to ystem Audio Out
IN Freq 0.-1

Mod. Combfilter
g Index
i 0. - 1.
comb filtered audio myltiplied to
multiplied P
signal Addltlv?
Synthesis

Phase Shift Phase Shift
amt.(1) amt.(8)

added|here

added »
hasor~
P —i added

A A
Sine OSC Sine OSC
0sC ) ®

=

M
Audio
Sig.

[2¥8-7] myCombSynth data flowchart

myCombSynth&= WA&E QA#HoEPHE T3 Ags TAAA
AN AFo] Ao A A3 A9 comb filterE Ax WxE A
A-3s] 4o AHEE Z

g 5 gt wnE waskgh (197 =8 A4 4= Ames

22
bt
i
(@)
o
=)
o
=
T
=]
it
—h
D
@)
(@
i
rr

2
flo

g AR glol, #e AAM ALERH 21 ERone)d Ahes

45) @ Algo]E(¥X17], oscillator)= )
o|x9] U A= eAeolgo oo A/dect. Aoy R4S Fof thgst
Q Al g 3209 =

20



of e|27|74A % W& #go] 7hsditt

[18-8]& myCombSynthe] 4 ¢lE]# o] »~o]t}.

@® myCombSynth

Comb phsl phs2 peaknotch v

Q output
0.74 0.27 0.60

index phs5 phs6
0.03 0.21 0.46

845.77 20.00
4171.69 2892.49

[2¥-8] myCombSynth Ul

myCombSynthi= 87§29 2AdolEHE 7 Jdow, &3

phasee] Ygl= o] &3+ A4 distortion(saturation)e] 7}s3}F

2
e

3k filtercoeff~4D QBAES piquad~¥® QLEAEE A3}

o IE49 BlYS AdE 4 Y. comb filters &3] THEAR

7] 224y Q/d(vocal) E3H E20] WA o=w ARgHE & QT

47) filtercoeff~Q BAIE = biquad~ QBAEQ} 3IHA AtLLlE= A]|1d o] E(signal
rate)o] FE A ALE E4F= YAEOH.  Zuop(frequency), A1FH
(amplitude), 28] HEHA(Q) £+ S2I(S) @2 EU= IE AE AL

48) biquad~ @ BEAME X two-pole, two-zero ZH 7|5& £3Ystc}.

49) Az A2loA TE(filter)= A2] thidel A5 WsHA] o= H23 A7stAY 44l
Sk RIS ettt dyrdog ool FZHband)E AZsto] sl o2 A2|gtch
ZEl9 FRE A A9 FHAIZIL 1595 AAlsks low-pass filter(LPF), 1
=92 FHAI7| L AZ9E st high-pass filter(HPF), 574 o Afole] Als

21



2 xz JduExE HAs= A post filterE
s3ste] SHEH. olu, post filtere] ¥ BULS =FoE W
£ A Yst= LEAE live.menus F3 A9T & Ao IEH
ElYS AASE  biquad~LHAEE Jow-pass, high-pass,

band-pass, band-stop, low-shelf, high-shelf 5] T3t ZEH

HU

AL Y3t E3] post filtere] Qzt(resonance)s0g ¢z o
AAe RS o BAsE A8 comb filter &3} A AHE3IA

= W Bty A3 e 92 ¢ Aok [1E-8]

9t S3A]7]&= band-pass filter(BPF), £4 ¥ Afo]9] Al&qh Zrafsta ﬁﬂ% A
o]lo] AUt EmlA|7]= band-reject filter(BRF), H& 17to] A5 7
ndd]ﬂ@ﬁi%#ﬂ-Maglﬂﬁﬂq1maﬁ7h%P—ﬂgj}ﬁﬂ = c}

50) WE|Q] QUL Q-factorS 2Ju|gict. Resonant filtero|A] AFREH, HEQ cutoff
frequency®] 2#Z A7ttt of7]A cutoff frequencyst BE7} A&shes 7IEAS

akstc}
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3) Wavefolding
wavefoldinge wavefolding distortione]2ta1 % slH, 1 WA o]

NAFEFS Al Z o] o 2H(distortion) & LA 7= A& 7ol

i Positive
+Vce . Half Clipped
Tavel Distorted Output
1as lev :
High Signal
ot .
0 —p ! I § Ov >
Input I !
Signal Bias level
Low
vee [ [~ 1o TV T 771 Negatve % 1
Half Clipped

[729-9] folded sine wavedD

[2H-9]= b2 eHeoA dHEH= AS(input signaDe] <Y

s zko]l 919]9] threshold?E d-S W, thresholdE =33+ 7k

R

51) <Simple Synthesis : Part 8, Wavefolding>, Keith McMillen, 2015

52) 499l HR], 7]£A. threshold= ¥¥tdoz HAudgdM o]dE(compression effect)
2 49 0 Abx AFHE sfdolch. threshold: HLAF SasH AETHE o
olo] Mg T} 0|2 AtstM threshold: S olME7} QashA Asale &
o S dote Zojgt & 4 Aok ol 50f, F=A 9 4% threshold o] -
10dB2  HAR=o oew -10dBE xiske #He Hmd olHES s
threshold 2{# v]ftog ZHfEct & AGoas Y AlsE 0-1 Ato]o] A42
Heksto] AR-ggtct.
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AXAA Ao R el EZ(distorted output signal)F]

A" efedAax= fA"E  eHe Iel(digital audio
clipping)sdol g} F 2= fFAE Aol WA=, tXE 2T

F83 9 Afole thresholdE 233 20 A&7 <49 4

fu

2 Y40 opdRI v A% gxd 2uddd &Y

e

275 dHA &
folds= t}.

A" eHldix o2 dFe o83t ARIupde} e

9] =(polarity)e] d#e] 22 FEE(folds)=

53) iﬂﬁé% %27](amplifier)?} 3% (overdriven)d JEfiolAl &3 753t ORI E
ALS 290y & o A5t Y o F(waveform distortion)] ¥E-0]
EJr. Fak G A(frequency domain)OM 282 =2 Fups oA det visS
2373shs Aol sl ol 228 € 20 meo] ApZtmk(squarewave)dl] 7Pk
FEHE ®ol7] fizoltt. et ZF2E2 ofd218t tAY =uQl RRoA dojit
= ddoltt. 1y J1E9 gAY e opdR 1 erjeor g Xxiuf g9 Al
371 &5 SARE AT AT olF siEsh ] Yo @59 DAWE &AE AR
T S o9 gror AZste zOigt el 42 XY 4+ s A2t
54) ARQli}(sine wave, sinusoid)= Z7]A&(periodic), ﬂ’_\,ﬁ(contmuous)oi A =5h=
7PE ©@edt ohsolth. AR BT, o Fe R4 94"4”43 O
o] ARQImZ FEofid 4 Ut ol&oltt.
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[21¥-10] sine wavedl wavefoldingS 2 &3 E&

O

[18-10]2 W3 Moz FAE E=eho]B(drive)®e] s =9
) wavefold H& A=9 WS HAEH. o= AREAE YA
% 49 HEE 719 fold0E= ds =8A ste AR 3
A 4 Qth, B AFoAE foldd e Fe 2HE #i oy
Q- AAALol A ol ojESkA] g AAFHor LYE WA=
wavefolder ¢}71& 7I&dth. Max for Live Tin}o]2==Z 7jdts o]

o)t Y AWEE 2do| FeEEs tAAU [13-11]

rr
e
fol
£
g
mjo
A
o
ol
ok

55) EefolB(Ex ) UWHoR FH7)(amplifier)o] Y
vl AHg .
56) fold= %2, At 50| o|o]F 7l thojolct.



Envelope Generator on/off Trigger

MIDI Yes
on/off
Tracker
MIDI
to ’ 0sC |1 Audio Out
Freq \ 4
Fold amt. Env.
0.-100. ‘ Unfglded > [Generator
signal

ex) 5000%(pi/2) A goes to
sin(5000*(pi/2) = -0.9136
asin(-0.9) = -1.12 radians
= - 64.15 degree W|a(;/e
F r
- 1.12rad*2 / pi = - 0.713 rad olde

expr 2*asin(sin[fold amt(pi/2)pi)))
*asin : arc sine of|input, returns radians

Folded signal goes to

Mixer |[—

[2¥-11] WaveFolderSynth data flow

MIDI HEES T3 d48® vy Aos Fosz HaHo] &
o il

Aol dHHAT. A lHNA Z¢

i
=
o
&
2
>
r2
2
i
£
o
g2
_>|;
ofo
i

o)A Wave FolderZ A

YR A e gen~= T AHAT. WFE A NA wave
folderE A4t W folds¥+= %2 Fold amt. HEE = BHE 53l
AEE Ht.

gen~d?) QBAE= Wi A E T3 AFELE A4S 7HsEt
A dlEt [1™-11]914 Wave FolderZ2 #A|E EF9 #AES

fu
rr

gen~o] FAVT}. gen~ % o)A ALH expr LB

57) gen~ QUAEL MSP ouMER or]e Al1d maAAS JHsalAl st 2oy
QmeolE] ¢ umMEo|r},
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F3HA AskS A L@t exprollA AHEE asin Fere A &

d3ta, Zhr]ekradian)gte " (return)git}. o]

2
>
>
o
N
N
flo
o=
>

Fae EH ZxgrEel 9 F(distortion) e WAYA 7=, fold= =
¥ AAH x=Hknob)E T 2T Aot fold € FHF dlo]
He HA(mixenz HUA eddolgoA LA Lok 400
o] HA&E T &= 7Y on/off 21EE detectingdte= ¢

S AA vY A5 on AFE 1% Fof dWEZE A

JJHE Fdl WZ AWEEst A4 F FTHow A,
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4) Granular Synthesis

granular synthesis= QIF(npu)E & AREE=E wl$ 22 Al7He
G E 2o AxFste A8FE WA ot granulargte ol &
< w2 20 LgEe FHYE 529 Ed@ranA® A
thal 3le] Eol o} granular synthesise FH I MZE 74
Z StU=E AAA F oy, B AFdAe 553 LFA8 B
Hel g dEde S deEn [O"-12]9F #Zo] original
audioo] granular synthesisE 2 &3stH HrTh 22 ©9E 20
AEo] ZINA AxFEA AME2F 32 ] He A5 ¢ F

AT,

original audio

granular synthesis adapted

[18-12] granular synthesis 2-& A%

28



YwtA © 2 granular synthesisE Max/MSP 37 oA &&3t= F

¥, munger~®QHBAEE FIZ AEFTE Ty B AFdA =

£

poly~ LBAEE &&3}
. munger~E& AMESHA YA poly~ RLEBAEES AEEY
granular synthesisE& AAg 7152, poly~ LEAHEZ Y3l= 7l
FE9] grain & #HET 4 A7) dEolt

A< vle} zro| granular synthesiss= A Z(sample), &2 29

-
X0
2

o
)
)
1
ofo
ok
o
30
rr
J[m
4>
e
B~
AU
e
ox
o
1>
o
o
k=
i)
>

58) Max9] external Q@HARE  Columbia University?} &g 751991, o]% Dan
Truemani} R. Duboiso]] 9J5] &4 A7} o]F0jx] Q@ HAIE o]t}
59) tlolH & YAR o= tralo] AAste A
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live.slider LHAEE Es3

g
(@]
S
it
o
il
o
-
Q)
5
oQ
o
Sy
=
i

A forward, F ZFdlol EH7l 9 AHFE dgFor g
+= W3, forward and backward, & Zd@ol2x SHE Alole

Pl A FE 2Eal HelMFEH T e ol Utk [

HO

30



(release)Zd o] S A AT 4 YojA, Yz duzx=

FHsE 2
oA JhsT AUOE SEE B 248 2AF F 9o

o, stereo spread®] HEE AlgAV} =HE

[17™-13]

(b=

lay~ —-Ioop‘A o 3 -

trapezoid

°

S
.
.
.
.
.
[\
L]
-
*~
-
»
1
i
\J

[198-14] myGrain poly~ X W&

[Z2#-14]= myGrain °}7]oll AF8H poly~ Ao LFE Ho
=t play~E o|&3te] AMES A AYstA(sample reading), ©]%
A ABEE ME trapezoid~E AHT Yz ATz E Rof
sto] A E = AEe] graine] FEH=E AL F A=EHF s

FAH.
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5 Wavetable Synthesis

Serumb02 th3E Al wavetable synthesizerZ 7} o] AL&E
= 77l T shutolth Serum [C1”-1519F o] F 719 4
gdole et 3 7He AME e4ddgole, ¥ % LFO o= T4 5

It} wavetable synthesis= W E# o txd w20z

2
o3
)
o

FES B9 o= Ao g 2dS AT & Yk

wavetable synthesist= o2 70e] 99]&<l, single-cycle 33 <
F714 <2 A Hreproduction) &2 o] Fo] At} ojuf, ¢o]HE o)
Lol 4% 3FS tFetA st 52 modulateste] &332 <l
2 E o] Wih dolBHe]E9] positione dhte] HEe A

gat=d, H2 7)Ee Ao w <1ygd u3-S interpolation &

WEel e 388 fus] olddE el @ A 5
o]

60) Serum-& Xfer Records? ¢Jo]HE|0o]E AlA]ALo] A o]|LC}.



> 1
~

UNISON DETUNE BLEND PHASE RAND UNISON DETUNE BLEND

I
- -

[1¥-15] Serum?] $jo]HE|o]E 2 A olE

weha, ol R ol AMALE Wadl aE HEe ¢ole
7] wjEo] LEOS) 52 ol g3te] AE e o 7l nde o
£Ho Yt Zo| stk olE Fd H% 4% £YE
AR 5 QA Ak

Qo8&

61) Low Frequency Oscillatore] <&}z o /‘*\_1%—’.‘—9] huiRe-Re
g2 2ol FZAo= R|Zts)
m

ek 71 Fob4(20-20000Hz) ¥HO] W =
7] o2} o1} olgjst EAHo2 Qs oy 7}7<l Jﬂr?—}DlH%Cﬂ
mejulB 55 Ateog RFshs Hlo] AMEE

appingste] mapping®
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2. eTje-MFd A2" gzl

D ede s 4S5 9 =239 tx<l

gobs} o] ANz ABAMEL THSE o o] FaF &

.

& T % A B8 B sAYe SE(triggenste ol H
g A& Zojth B AFdAMEs 7 =99 FEo] 599

s(drive)ste= A0 842 At ot Z) =79

[Z9-16] =] 44 20e 9y} 7|AgS Aol

62) data filtering.
63) 20 A5 E7|oA LAt 43

o
ga)



m
o
5
lo
O
lo
>
fo
o
N
ok
A
o
e
fr)
9
i)
Lo
re
b}

[238-17]1& YEFH = 2o AT E HEHYSY X¥ gH Y b
olHE WZst=H 29 didFe dFE EAEH. svit) 2
HAE & state variable filtere] ¢Fzxt=, 9 Al#loll A+ side chain

filtert9o] g3 sfF7] #13) AH&H A

64) state variable filter. lowpass, highpass, bandpass, Z2]1 bandreject(notch)™
B ofxFEZ FAlo] 3t

65) side-chain 74 Z2XA9 A3 F(trigger)st’] st & O 20 AA
S JMFAIZIE AS gt ojnf JidE et A& tresholdo] A|/FE1, 179]
tresholdE 218t ©ff, o]HlEJ} A=ttt side-chain filter= WYY side-chain 3] &
2 JE8EE Fup $ES MR AT X A 59 AESE Ued o 59
= 42E ZA25H7] ¢l AF2El= de-esser:= side-chain filter& A=ZX o2 & 835h

offolct.



(bipolan)6? 44 7lAed, o] LEAEE AMEs] wH(unipola

Ned® sz WH3st= Aeolty. 52 DC offsettd 7]-s

o
4
O:OxL_',
oh

T Aoy B =

olu, Al71d9] #HS AUZ0o T WHIst= o]f+ thresholdel

)

ngdstAY 29st= 2158 AEUsE d 29 ASE ALE
L7 g7 yE7Doltk, mpx|eto 2 TerrainDetails A B3 X2 <1

]_

i

ol
rlr

rl

He= A% E gating™slr] Hete 2AES Dof o &
Aol Alade] B34 & A=E Pk
et e S AA A

=¥ A2 dHolH+E terraing 9=
3l7] €138 noise offset® AZAF o] 2o mekd WMEE s1att).

flo

o]

67) H}Oliﬂ}(blpolar) HA0 UfA(f), AHO|A(R)7
sfof o= g moict Mg +V
68) 4Z2H(unipolar) BA0] 0}A(F
A, 02 +ve] QAR 2 A A oIt
69) DC offset2 DC biasZ T gﬂtﬂ g7do] AlAbshH: AWHA 7]&74Q1 OV(E+= 0dB)of
A RARCR dnigrgel Apolzt wﬂa} S oujgic). Az=, DC offsete]
akol 20Veld, 1 si AlEk OVold WFHOR 20VAE WolAl §ixlo] Qicks A
2 wote Zolt
70) 9olo] ol thste] +, -9 thao] wAglel AYHE 1
5, paet WAgel 1 27 2E Yol wm; Ui},
71) 9 Alsol ¢t S 2% u2jste] duEE FASIH dojxE o] tijulste
Suelzel BilEst BebA Eobiith B Apold a7ste 2e YA eyt
L 37]olB 2, o} 29] xjo]: oJu|E ZIK| 9rr}.
o]8l(gating)2 dynamic thresholdE on/off trigger2 A}835t= 7Zlo|C}.

|>
E_I“
He)
>
4o
<
-r
i3
oZ
e
i=) |
e
uju
2o
u:eo;
<
=
)
olo
>,

|_“| _
<)
rr
)
I
1o
=)
9'1_5
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1
1
1
’

nepo|e~ 330 << LPF Filtering

1 1. LPF - 22 iy Zi|
reson~ 2 65 20 =13 2. BPF - 22 | 2| Z|

..-'OI---'

[adCEEEN << 213 A&7} 12 JX| ¥ 5 HSHconstrain)
<< ASHQ| HHZt HEH (-1~1 -> 0~1)

!
Qﬁ

IO AVEY << Gate Signal : 0.7 - 0.8 49
O|2to|AHLt =34l 2SS Sk

—
USGEEI Sl << decay time
—

eSinlleuidl << transforms gate signal to Attack-Decay Env

-----.i

Q—“\

GEI il << MSP sig to numbers(data) // reporting interval 1

=’i

[27-18] 53 =79 Holg HTP A
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[138-18]& [18-1713 FASHY R 443 =710 =

n}

| o] €
THY S FP3 Algoltt. d8HHE 2FoA transient?™E FE3}

of d= d¥z= go= WHAst= d AHEHUT thresh~ 2B

)
m
rlr
to
O
to
>
fo
AN
ﬁ_l
oo
o
fru
X
o
e
N
N
=2,
4z
s
ol
rr
N
il
i
L
et

A +F TA AEUIE Wt XA Ae AF datdEn

73) ERA|AE(transient)= ofH 227 AR ©f Aoz =4 He AT odUAE
}7\(_ % 7\:_]55_4 M}O )\E‘]E U}?_]-q

74) 2159 it RS ZAAst=d oot AeE T3t

75) AE 2o]E(sample rate)= g2 20Q AlSE UAE 4s2 WS m, ol

o
WEYE 2T 248 T

0=



wpA o2 o]

snapshot~ LEAE

Aoistr] gla) Ae

kil

=l
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waveform

£
©
—
()]
o
—
firmr)
O
<))
Q
w

3+ spectrogram A]2}+3}

3

[2138-19] waveformol] o)

el

=

=

Ql sine

18

o] He

]

7

7

file)
o
il

uze]

e

)
_
file)

W
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FFT= Fast Fourier Transforme] <Fz}o]

™
o BT F ME2 AEE AETFY AEL

<
BAg of AlgHY. FEHo®E cartesian HFEA® TlolE S

polar #EATE WA= Zolth. Foo WL oW By

o

g5 sue AQlde] 2Fod BAsAL ATHT F As
oJ£H EUE vtedth med 1% Feo WIS g o

S FAH T FAY wlolE PEPo| 5t

76) H7I2E #uAl. xy2 olFolAl AZF FuAs Yyt

77) 27t Fm F shuE SACIEY)LEZREY A, VIEEE Ade 71l
T2 QRIS BmAIGH. 7|EA o2 REO] WEkt 2|7t Aditol Fadt F¢
AHEHT}. cartesian ZFEA A= 2t A& o] &5l RS F5h7] YA = At
g5 Abgstojof 5h7] miRo] BAeE AARS sfof shedl, ZEEAS o]8stH Y]
A A AiE 28 S Ao

oo &L

IR
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A o8 98l 1¢E prfe~ ABHAE FItAAT T 5 9l
ok oobel [28-2012 2He AE BAE 98 AHEE prre~

A WHRE HAET

<< {E2|A0 Thale] BED 57| BE A

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

P j.peek- 1009-oneframespectrum 1 0 !

<< Nzt Evlgloly B4 Eojoloz wy | << MEHAHOINE 202 22 S |

LE i i
' famedelta-— i jit.peek~ 1009-oneframespectrum 1 1
1} a 1
! hasewrap~ '
— i meaccum~ << Compute running phase of successive

"t tch~ 2 @mode 2 = E phase deviation frames
jit.catch~ mode !

<< Al H|0|E{2 DiEZIA HIo|E{2 gt

ey
R = (-
I

<< TS+ SojelolA AZt SujoloE wet
T T

[18-20] pfft~ F|X] HF

gt ol9f vt 7S 3

= LBAEE= poltocar~ZE polar

A xA 9 "HolEE cartesian FEA Q] dlo|E = W33}

1= =
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jit.matrix spectrum 2 float32 200 1024

jit.unpack 2
=

jit.dimmap @invert 0 1 :
< :
jit.clip @min 0 @max 1

=STTE

[1¥-21] FFT &4 & to|H

[19-20]3 #Zo] FFTE2 A9 dolee [17-2113% #Zo] FFT

HolHE 2HH mEY: o] A4S 4+ U
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3. ANzt AlxH

A zZbsl Al ~EL JitterE & FEHT Jitter= AAZF 1

o8& A2lsh= Maxel 18 shelHEeleltt. Jitter= Az}

e

i)

2

[1¥8-22] ZE <Anthropocene Desolation ID>¢] & #4H
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ANzZyslh Al2®le A Y(terrain)@t YA (torus)Z o] F 7 IHE]
& Alz®l(particle system)?®3} 22 I8 84E A= Al
d AdE a8y 942 Ao P@endering)’st= A|xEHOoZ
TAEe vk g 2 WG ol B = Jittero A A Ast
+ GL3gteo| B2 2j80E ARE-3t.

A Zrslel] AbgE F8 8482 E A Y(terrain), U 3HA(torus)7t
AT

78) W1 A Alolzt A B2, 24 I, EE Tehy Sold AgEE :
ge 49 JoiE ouMESS SAo] Agstel FAN Fehe & 4 Y el

gt o] AjgEc),

79) 2RFE9] ol FY 5 o2 FEE F8oto] 3RFYQ] IS e g kT
80) GL3zfolEaia]= Ope Loj 1 A&ste 2tolEaja]o|t}. GL3zfo|H¥aiz]= ]Itter0ﬂ/\1
GLSL3zZtolBE3g]& At8E £ 9JA si&th. GLSLL OpenGL Shading Language?]

ZU2, Coolg 9oz AP nhE Holy elojolct,

81) £ @7l A8E %4 AlZel ast ojelole] Wejolcio] ofelAEQl Federico
Foderaro®] Jitter A3+, <Torus Particles Mouse>(2018), <Water Surface
Simulation>(2018)0] P72 wrof AL eUje-H|Z2d AAH 1&HZ st 4=
AT, YARIE JT.(CC BY-NC 4.0. o]-&5t FAl)
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D o] 2805 o] &3 AAZT AF A - Terrain
jit.gl.texture LHAEE QOpenGL €2~ E A3} =3
3D geometryE F@3t=H AFEEE olv|A HolHE 3 H
H8Y) IS = 2 Eo|t}, Jit.gl.texture LEAHE=
jit.matrix®t FARRE 7l5S FASAR, Bl 237F Y Tte
doll Al AgEvte Aol Aol7F AT jit.gl.bfg LEBAEE
A2 © & basis function textureE A3k, OpenGL B ~* o}
£32S procedural basis function elo]BE Ejg]olA A3} 9]
functionE=-<2 OpenGL<2] GLSL Shadere} #Zo] 1|y 7l=ol A
2bEt) [29-23]

jit.gl.bfg LB A E @basis fractal.multirigid attributesdE
Zdgtstd, Wi clocker LHAEYF MEZES HUle §
3 basis7} A4kEITE o]u] clocker 2 B A Eo @active attributeZ

F4s5E AFOR HMERZE NEE B Aok WEZE A

STE AEFOEN o2V}l Fo] ZER FAole X3 AAE

ds T AT [17-23]

82) &F0lM wolxe A Fupg thojo] AA LAYste, HFVIEE T A8]E Tt
AZPA ZRoMe] wolz2e A Fupp tfdo] AX IAshe v|R7]A, AR A7}
A=< JDIB}E} Uubs 0 2 AJH20] PE|: fractal® YHOJR|= FAIAo| 1 Birst

Aot mEbA wo|RE &8st AtAAOA AR tidES AFE 229
2 QFEolul7] golsixltt.

83) ¥ H(buffer)= YAIA o= Holg g tla|of AAst= AS Lttt

84) EEJ%E(attrlbute) Max/MSP/jitter @ BAIEOS] behaviorS EX(specify)st=

)
=
28 =il Vol mYseL Bl oleg eAndolu uAse YeE
al
o
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jitgl.bfg ~<<generates basi tunction texture

jit.luma2ayuv <<monochrome to AYUV

jit.hue << changes color while keeping its luminance

jit.brcosa << adjust image birightness/contrast/saturation

rlr
W

_TiO:]

g

char <1 ARGB(Alpha, Red,

jit.rgb2luma QLEAE

Green, Blue)E wWlE"2~E 1% char @4 (monochrome) wjEH



19 char &4 oj

rr

Z WIS} Jit.lumalayuv LEAE

EY2E 4 HW charel AYUV(alpha, luminance, signed chroma
blue, signed chroma red) MEZH~Z WHIIT} jit.hue LBA
Ex ol@A #W3d +o]=2¢ luminanceE A|3AA hue angle
< 3l S vy HEl AFEEAY. jit.brcosaw A

A" olmx]e]  8}7|(brightness), thHl(contrast), A|FEo]A

n
IS
el
(e
—
o
gl
(@)
2
o
I
oxl
ol
il
N
do
ol
o
£
>
oo
ojo
(i

SHAEY, [1¢-23]

jit.gl.gridshape LBAHAEE HHEH X(vertex)sd 7} @31
4

o
=
2.
o
[
=1
9]
i
i
ox
o
Ol
ol
£
=
o
af
<
jin)
S
o
il

=93 § =2 545
oF gt} oA matrixee FE AAZ FEHZE sjdite AS
wl=d), Jittero A matrixe= 221 Bl€ S 712 HolE FH-o]t)
webA] Jitterol A matrixe 9459 S2EE AHZHY wlEgas
o] tdd dHolHE Agste o F&stA ArgEt. g4

(ARGB), X, Y, 29| 3D #3x &, 128]a FFT dlolg Seo] I 4t}

e gAdste 7HPE Ah2 ©Y 9 diolEE2A4, Al F3tollA
ojom XM(line)o] E|iL, 37 o]Ate]
243 9] Ee2](polygon)o] A/dEr}.
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[23-24] oj29] 2Ad A= WE P9 ¥}

[LH-24]5 olzd 2Ad A= WE AP HEE yEd

0% 2AshA ek AW Boly] wEelth [1Y-25]

. »
noise scale

[Z7-25] =AY #e] S7hel & ko= o W3}

49



[238-26] 713 A& 2&

o]# Al jit.gl.gridshape°l4 3D HElX HEE =H3 H,

f
r
kv
o
ol
—o
(&
o
ol
rr
b
o
N
kn)
o
)
2
k)
I
=
)
[
o

(o]
ﬁ',
)
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2) OpenGL Shader& o] &3k A& oju]x] A

OpenGL& Open Graphics Librarye] €422, AFE 19
7502 AHEdke A g EofdlA AHEE F RS B
Ash= 2D, 3D 2@ EelH#gelth. OpenGLe]l A|&3sh=
shader(®=& GLSL)E @At g3 GPU A4HS Alojst=d A3 C

Aol 7|wre] Zg2 g dojolt}

<jittershader name="lightDepth">
<description>Directional
</description>

<param name="clipedOut" type="vec4" default="0.0 -1.0 0.0 4.0" />
<param name="worldMatrix" type="mat4" state="WRD_MATRIX" />
<param name="close_clip" type="float" state="CLOSE_CLIP" />
<param name="distance_clip" type="float" state="DIST_CLIP" />

<language name="glsl" version="1.2">

[Z27-27] AP =F AHE 7] A8 A& Shader A+

[18-27]8 Jitter shadere] 7|¥ AHAAHES HoFE shader €H
olt}. shadere] o|&3 ALgE FIZHV|HES AAdst= FEo|th
olmj ¢loj= OpenGLo] A|&3dt+= glslS AH&3T).
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3) Torus Particle System

A& A (torus)= A F(terrain) HES A ZIE o|F&= F8 9
4 84 F shueltt. AEAEL FEE olFo 1
A7 %, WolA7| = kol Zhsi A= o] Wakol] wet A, Al
Al HOIX AL TAl TR 7S RHESE e dEdE e
f4a2 AREEH AT

jit.noise QLEAEZ 7} HFAAES] X 7|5 FZH

ARt olmf, o]=9] dimensions ZAdte] WA S

T n —>
noise dimension

[Z7-28] o]29] F7]d] wE A AE ¥
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in 1 SARIZL

gﬂ << swiz: VectorZ}= XMolZ
\°

<xyan g

<<mouse coords Zf In

3

1 03

- << y&2 5IZ2(toruse] &%)

<<z} 7t5%|

w
L

<

PISHEl PIRIZ - BiXHPIRIZL

B -
)

[138-29] 8 A) o <

o A) ?:]

jit.noise

0
mlo

A %

(]
A=

o

ol AA

Aol7t MASES WAt

U2 A §A ] mE A ySEof
Ak o] A ww
o= fIAIgkel Aol7} A sk ok
2 Ayogo o]Fo] 7%

ZA O 2 A 2-5x}0]e] ZHe
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Bo37] 9% jitgen WX ARQ1)

i
riol
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oo
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sk
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HelE Fo%
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ol
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W oaste] HEAE T
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\7‘W

m << mouse7} 7t5t= glo| &

)
(#H3tE 2IXIZk - 8 2IXIZ)) * mouse force _ << #x| QIXIZ} - =7| YXIZk

"G (TN << TEIZ2 £7] A% Atole] 2|
T !

<< £7| IX|2 §0t27| Plet glo| &

&L< %7| 9%zt

e —

- ~—

I
<< DtE[Z0| £7| YIX|2 EOVI=S YL 8

[Z73-30] F&A N FHLdE #9317 A7 jitgen A= LFQ)

[18-301 22 AAS AA T AARY Aol= L&A}
g2 FdstAY Aol ) AR ZRE "ot oA 27
AAE Eotes o #E A=) fstd ALHJT. 271 9
A2 Eolee Fforce)o] A= wel YdA9] 2A &&7}
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<< 87 x|zt

m << force jit.gen patcher2]

& O} % (force)

vec 000

*

3]

+

i3
TEN << MEZ2 2IXIZHSIXI+E)

[23-31] d&A N Q2L RG-S AAs7] A7 jit.gen H A

d

deA o] A AXFLS P BE, vhe22 Aol wEt A

= AT olFA Wakste A HAAghel [1H-3119 22 W

Hoz 7@ o ¢S LA MZe AARS AFAEALT 9
=

S e YL B ABAY LY WEE 2Yshe] FO
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LRandom Mouseldel Generator

 —

=
random 1920 CUPEURDEDY << 31H 37|(1920x1080)

oI
—OI

$1 500 $1 500

<< line0f| 2|t s}

e

ackff000000
<< prepend& &8%t Yo X|¥

repend mouseidle

p mouse_stuff

[27-32] #&9 vl A& AARANF7] AT A=A

92 Y x=2 E# A (tracking)dte] particle systeme] 2ol
HelE 5 AL AT dAdAA= FAsA N AA T AME
stz FE7F Ao webA [198-32]9F o] &

o] 7] <ko|A] FEZFQ(random)F O & wp-¢-2~ $1x e WA FE=

rr
R
=)

AzEe Aastgh 4 F )9 random LBAES 7z &
92 gwo Un09 Z(y)< AAIUT bang A5t =D whn}
T} random LHAE 93] 0-1920, 0-1080 A}o]e] F-=-$| Zrol

=95m ogA AAHE FAY x, y#S line LEAHEE &3
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500msEt F2¢l gtell =ZshA Bk x@t yatel 500ms E<
ramp time< 7FA™ W3Estr] wj o Bo AAxHE 239

FEsHE o] At

oo
o
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Ml &7 719 &F A&

2 A7 H88 2yge-v5¢ ZF <Anthropocene Desolation
g e 949 F=dEr Ho
S938t3] o] A7]F<A ‘SEEING SOUND LISTENING IMAGE'o| A =
A=At

[0

D+ 20229 114 129 ©]

[27-33] 24 FA AR



<{Anthropocene Desolation ID>+= A& 2021'd /& &A=Z S
= A7 o7l vhg ool AR8OZFE My Warm Little Pond>(2021)

of Al¥ = <Anthropocene Desolation>(ZaF, 2021)¢] FA] ¢

Ao @zre wrop AlztE Axol

86) AR, Augmented Reality. 22|¥ 2= S33A=2
o] oju]x|o 2D, 3D& F/Jete o]ulx]E HH



<{Anthropocene Desolation>& HYX| g 7|&=Z w7} stH oo
A9} o] E AAsE B AbolY S5 =% AEtH 5S
Aste oA LA s BARRE I A E(Ambient)d?) &
o}o]t}. Anthropocene(1 FA8e vdH#E=e] 33x o3& A5
Z89(Paul Crutzen)o] AAIRE A A2 Al 7idolrt. "IFAl "2}

L ode ok AL FAAOR AW Ade oA

A5 oke dolA Bus E=ejE 1 o,
Ao dFo] AAH WAL oA A7e] BE ZEAAA

olzx e AL = T AY] A RS 1T o, A=

|

AREE & 2}
oA e AeE Urh

88) QUZtoll oJsf fEE 7|5 WHets mgtoto] R|qo] A|AEHA Aatet AEjAO] Q1F7t
dEet dFHE sPARstr] AlARE AI71E A1AEA Adi(geological epoch) 7HEo 2
Agst7] Yol mhg ZA Qs XS AAE 7ido]

89) Paul J. Crutzen(1933-2021)= U@t o] 7|AFstR }O]K} 7] gtekxtol k. 19959 1
Hstehrg weton, 7|5 ®sto] ofgt #Ho 2 Sof AAgE QIFAl(Anthropocene)
Mgoz & g~ ok

90) OlEtH A(metaverse)= D]=9] SFAZIQI @ AEELY AM<AL FefA|(Snow
Crash>(1992)o|4 #-S &St 7/idoz, dAA(reality)nt 7HdAA(virtual reality)o]
SRR oka ohoFst Al o2 sk Y Adshe AtEES SAST
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J (immersivity)o] 2} 1L
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‘&-2Ql’(immersion)*
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Bolazao]= st==oj(hardcore)?D), AH=(ungle)9d, =7 ol

o] 2~ (drum and bass)9d, =" o wWo](drill ‘n”  bass)9d,

i
o
@
®,
o)
ol
Q
=
o

IDM(Intelligent Dance Music)%), YHNEZ-QJAH1EF
industria)s ALt FAAEE 7HIS T = ALt

o] =47 3¢l AZ(micro-genre) & 3shubo|t}

91) steFoj(hardcore)= 3st=30] E Ik (hardcore techno) Fx= 3tEF0] 3FIEA
(hardcore house), stE WA(hard dance) 5& X|A& AU 0 2 AR &= A=
1o zyoz gAstart wE

A

golet. 19909l £8F =, UZHE, #HIlo, 5
160-200BPM Alojolty, mj2 % 1 o]Ato] w2 Elmo}l Acd3| distorted ® EUn} 7]
gto] 71 & AR E, Z1 E-9] FFE(intensity), Thh A Ql(violent) A4S 2
o7 d5 2H7IE O 29 FE FEET. StEIAO|oA WLt ShY FE
22X H}2A] BHlZ - (bouncy techno), &7}3.0i(reggacore), 7H{(gabber), UK 3}E 3
0(UK hardcore), QI§AE2]Yd 5t= 3 0o](industiral hardcore) £o0] it}

92) F2(ungle)> F=29] 2o]E(UK rave) Rz} Hao]IH|E st=do] R, 72|11 1990
ddf &£yHe] ARzE A|ARIC2RE UASH WA RA A=2o|nt, whE Ho]3H|E
(breakbeats)?] AR&, Z5H7] syncopated © WHM &, AEZH, AlAlAtol==
253 HE0] deepst HlojAzielut, ©(dub), H|7(reggae), Ei*i%(dancehall)
&(hiphop), F3(funk)olA w2 W=, 272 MEE ARgo] FEzih
(funk)4 M= HZEF0|A AREE ofgll Bofo] 3 (Amen break)ut OHE Hefo]3H
2 &7 Argste Aol EAoIth. AF2 1990dd] B8 AT =¥ <A Ho
(drum and bass)9] &Ao] e g3FS =Qlr},

93) &3 ol #H|o]AL (drum and bass, drumé&bass, drum'n’bass, D&B, DnB, D'n'B
o8 A7k 3tt}) d¥bA o= 165-185At0]9] BPMZ Zh= #hE Hefo] IH|EQ] A}
£, g3 HlolA, ABuo]ARtQl, ME, AAJALO]XY] ARgOoR EAX|0|X] = AF2o0]
oF. 1990¢dd] F=9] go]B(rave)lolA] FFZ o} AYSIITE. Aozt |
(Jamaican dub)¥} 2]7||(reggae)A =7t 7<*:L(JungleH Hlo] A7) A" ARz g
T2 3, £ W HlojlaAr FZ9 FTFZ ol Ho]AT} FXHE AREE HT
cd A HolazRRE mpEHE oty FE22= FAR(dubstep), UK ZH2{A|(UK
garage), 12}(grime), =% 3 (footwork) =-0] 9)c}.

94) =4 < Hoj]A= & QH Ho]AL] 51 FE2=A], 1990€T F8F IDM S71E0]
BHeo|FHIE, AFZ, & A HlojA9 EAA QA5 7ML AFPsts FoA &
At gRtdlog 55 F7)de o 2AAY 2§ 845 7R e, &
3 i HERREH e F2 =2 B o] 3 Foj(breakcore)?t It

95) IDM(intelligent dance music)2 braindancegtil®= EHct OHH|AE HIL
(ambient techno), ofA]= &2 A(acid house), YEZ0|E H| 3 x(Detroit techno)2}
Befo]3v|EQF 2 AAZStu} 2o]8 Zof(rave music)e] w8te} ARRE T ER
BH 3T 2ot BeRldiArts ool AJAlsh= dle} o] ZRlojuf o)A

7<7l°ﬂ 79.%}0 ol oA B (R S5 ) YAl 08 A

o

0
[> [m |4 o o

__OE

=0
== il

s+sl ©o0 sk A
g3t S FE2tn & 4 ok
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JUE, AALote] B9 B2 FIME 1 FEEe 39 =
)

96) H 3 (funk).} A=, R&BY| = Bo]35 ME AAS4e 245 S3tt}. B
O|FHIEES F&E ARESH:= U9 A=2oe=  YASi(dubstep), Bo]ZAF]
(breakstep), &ABN(2-step), UK 7i2]X|(UK garage), Hzfo]3H|E 3= H0]
(breakbeat hardcore), ¥lH]E(big beat), =& 9 H|o]A(drum and bass), A=

(jungle). f(hip hop) o] U
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2 A4F 74 % AT 71& A%

COMPUTER 01
Audio

4 P

USB (MIDI Data)

ney — M MIDI Controller

Max for Live

Device —
USB (Audio Data) )

l Audio Interface

B ALRE AAH

Ableton Live 11

osc(er|2, F4k Aof H|o]E)
COMPUTER 02
Graphic T

HDMI(Video data)

Max 8
AAIZH A

[138-35] 349 AlxH
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[19-36] #d 74

Boje] T4 [1R-361614 RolE whel 2. AAzE WA
3 etje HolHE Aolshy Astel F oo HFE} ALY
CROelE @ de AFET AHHAL o @ oo BF
B PO Rede] AEE wo] AXHUT T AFE Al

B2 0SCINE A&,

O
;

97) Open Sound Control®] 9FAtZ2, AL Ho]H, AFE 5& UEYIst= Z2EF
a
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2 gotel Tx % HEW JE 4

<Anthropocene Desolation 1I>2] F+A4& ofz <&-2>2} £t}

{¥-2> FE 9

o 74 2 7% Ae

i =4 ZAQ A AE-E E}QI Sound Processing
. sampling
Intro narration . )
) ambient granular synthesis
(0:00-1:23) ambient i
comb filter
granular synthesis
sampled )
A wavefolding
perc. synth drone A ]
(1:24-1:53) comb filter
synth drone \
sampling
B rap comb filter
SFX )
(1:54-2:23) synth bass sampling
samplin
C synth drone B Ry g )
breakbeat granular synthesis
(2:24-3:21) SFX .
comb filter
D pad pad wavefolding
(3:22-4:07) glitch glitch granular synthesis
comb filter
Outro ]
breakbeat SFX sampling
(4:08-4:53)

granular synthesis
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D Intro}E 7|& A&

Intro= 19 o] A (narration) A JPHIAE <

2
o

<Anthropocene Desolation>o] AT 2t& AAANA 71 G

{FE-3> narrationel] A}&H =% &3
7 = 2 =9
sampling
narration(voice) +
comb filter

Ugoldozs HEMY A9AE AR Zgdte AEPT
A3}, text-to-speech(TTS)® 7|&& ALEste 11 Y& AWEHTH
Zlo] A AHEEAT AMEHH S92 comb filterg AA O %
GIEn AR 2Me Zt=E 39t %3 band-pass filterd® ]

widthE o)1 Qs FdA o F = A resonator 37} ¥

TEHA Qi#te =0l OE oJHEES MAA Fi1E 3549 ¢

98) 3 T 7142 §3l BAE 222 YoFE V)
99) 57 Wel9| Fukpt FWAZIT T we] Fupat SN g B



@ AME A7 7& A&
AT E= Introg} dixzH o2 73k dHES HAAM EOLZE A

4d. HAMS @A =8 ALSs AFH 2AEo W<

L =T 2% 29
sampling
sampled percussion +
comb filter

ATFESI A AR AN ALLEE #Ajote] dALes) (ER

flo
ui
>
N
@
r—}l—'
lo
N
o
ﬂllﬂl
illg
o
A
i
it
o
rlr
o
1>
o
fu
oo
ol
=)
o
2

100) &9l S78(pitchy= S AT frequency(F7]7d)0ll Tet Feprltt. frequency”t
wHod Ao 342 27 =i, frequency’t 0¥ WAt A& et
5. 4o Az Holg =¥ B9 ARMG AE = frequency?t IRES HOpA|A|
Hal ol Qs o= Woklth vtz Z2 TRjAT AAEE ere AE9
dolg A7 stu(dEsticR siMsi= Fo), 27HS frequency’t EoHA7] w20
AEe] S Eorrict
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g PHoz 4

B
S

m\m

K

e

29e Heste] AzZe eve

iy
i)
o

2 A3 9 comb filterE AXA 3ttt o

o
(o
flo
=)
A

1)

EE# | mapping® comb filter®] wet/dryloD =18

N
)
flo
)

8-12% wet’del2 &= ¥}t comb filtere] oFo] UF &

o
2

A
¥ &9 A A2gHET comb filtere] feedbacks E3af WAy st=
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System Design for The Creation of Multimedia
Music After The Era of Postmodernism

Kim, Yeonju

Department of Multimedia

Graduate School of Digital Image and Contents

Dongguk University

97



Audio-visual work of art requires technical achievements,
aesthetics, and the very idea of the person who wish to create
them. This study explores the technical part of the work and the

idea and the cultures behind it.

Computer music has earned remarkable achievements as
today’s computer technology prevails and expends to other
technologies and cultures. As an art-art, computer music is
recognized as a serious form of art that could be studied in the
academic context and has been discussed for decades in the field
of academic music. And for its experimental, ‘artistic’ nature,

computer music alienates itself from the general public.

Meanwhile, electronic music constantly expends to and absorbs
the minorities and even the mass culture. Precisely, computer
music is included in the context and the history of electronic
music, and electronic music is also engaged in and leans on
computer technology’s achievements. However, to clarify this
point, this study defines computer music as the counterpart of
today’s electronic music as there seems to be ‘objective’ but
unseen differences between the two concepts. That is, there is
relation of power, which is not visible, between computer music

and today’s electronic music.

This study brings today’s electronic music to the academic field

of computer music, in the way of audio visualization. Audio-visual
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describes music in a visual form. As 3D graphics has
accomplished remarkable achievements with the developments of
computer technology, audio-visual art has been capable of
realizing real-time interaction and more detailed visual
expressions. Unlike music video, audio visual requires sophisticated

data filtering, and data visualization technique.

This study suggests FFT as an advanced method of data
filtering for audio visual. FFT stands for Fast Fourier Transform,
and was introduced by James Cooley and John Tukey in the year
of 1965. Fourier transform or Fourier analysis converts a signal
from the time domain to the frequency domain and vice versa.
The quality of data filtering is up to elaborate data analysis
system design. FFT could be an optimized data filtering solution
for this task.

The study constructs two key systems on max/MSP and lJitter.
The two systems are: 1) audio data filtering system 2) audio
visualization system. For establishing data controllable audio
system, two different data filtering systems were used. One
transform signal data to absolute numbers. The other transform
signal data to frequency data. For the visual expression, jitter

generated 3D models are used.

The sound design also has a great portion for this study. The

multimedia piece for this study named <Anthropocene Desolation
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II> has musical background of ‘leftfield bass’ and ‘breakcore’. It's
hard to define these genres by its musical structure, but
generally these two genres sound ‘violent” and ‘metallic’.
Therefore, to make this piece sounds more like these genres, this
study employs comb filter, wavefolding, and granular synthesis
techniques which have been known for their brutal, unique sonic

features.

This study aims at building visualization system that visualizes
subculture-based electronic music into three-dimensional space in
real-time by detecting specific audio data using FFT audio
analysis system and combining the processed data with 3D

models.
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