creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

—dElu|to] BF <The Dream Show>E ZFA o= -

AT W F A F

2024



SRV ID.

MARE 24 Edo] og T2 WYt

ey aejolclo] A1E A 47

-HeJujdjo] A& <The Dream Show>E FAO=-

b
P
1ok

SR 2

=
U

of =8 MAY RO MET

2Q2341 Lo 2

Mo
ftlo
re
BN
9l

2024 1 4

gas A A




L ] B e s 1
1. AT HIZ D E&] 1
2. AR ST ettt 2

T, 7]Z5 QLT woeeeereemseeess st 5
1. AFS T TIRFQL QITE ereereeesseeessseesssss st 5

1) tape—musicS 9] FF ARSI TRFQL i 5
@D additive SYNLRESIS e, 6
(@) FM SYNERESIS wereererserseressessessisistietitis st ]
@) wavetable SYNTHESIS e s 11
@ granular SYNTRESIS et 13
(B fOrmant SYNtRESIS wwwerrerersreresinsietitt s 15

2) AATF AZEZ 8F AFLE TIRFQ] crerrmrrserssssisssssesssssssssssssssssssssses 17
(D) d@IAY wereereresressessersere s s 17
(D) fLANGEL w+wrereressessesses ettt s 18
() CRIOTUS #++esevserssesestmstmsstsistist st bbb b bbb 19
@ DIt CLUSREL seeresersstrmssisimiiiiisii s s 20
(B) fIlLEr seveeseerersesertvsssencrsustasusussnensnsustacissnescisusescssssssinsustsessususinsssusisessasisersssisessass 21

2. B EFT] T]E QT e 29
1) B ET 7 AA S B s 29
2) Azure Kinect DKZ o] &3k 2 dlo] £R0) HA] i 27
3. QAF AJAEL QT e 28

1) ogx\oL A]iEé]] ...................................................................................................... 28

2) TouchDesignerE Xﬂzq‘@_‘ -04% jﬂf,jg] ZO:%_ ........................................... 30

3) Arenad} After EffectE E3F o] M7 BIFQ v 39



4) T AR ML OB H|TEQY o, 34
5) Eix—ﬂ/\d u]gzg% 23k 94/2)}34 6élgﬂg1r ZH@ }‘\jE_]ﬂ .................................... 36
4, A L AT AJAE]D QL e 37
1) 2o /\]i‘%ﬂ ...................................................................................................... 37
2) OSC %/‘\l% =3l _g_g}jl} ogzggq A= }\]i\_Eﬂ ........................................ 40
ML AT 7]%9 ZFE AL o 49
1 7_(]'—%- 5\_7]] ............................................................................................................. 49
2 3}% :F.Aal ............................................................................................................. 43
1) %Q_}]— AT e 43
2) og/é} :[L/\é .......................................................................................................... 45
3. FZA Y 7] AL W FI v 49
IV, Z B oo 58
%}- a ,E'__ §q_ ................................................................................................................. 60
ABSTRAQCT seeserereererstoresstaseessessersnessistisisniistesesssesssstsstistsstsssessossssstosssstsssessessesssssssssss 63
_1?_3 : gl?_ DVD /grg ............................................................................................ 65



<E-1>
<E-2>
<E-3>
<E—-4>
<3E-5>
<E-6>
<E-T>
<E-8>
<E-9>
<FE-10>
<E-11>
<E—-12>
<E-13>
<E-14>
¥—-15>
¥-16>
—-17>
—-18>
-19>
—-20>
21>
—22>
—23>
—24>
—25>
—26>
=27>
—28>

A AN AN
KR

R O N S Y

NN NN NN AN AN AN

=
Maxol A AFE 7153 o] T80 QHAE 7
38 BE5ol WE formant frequency @} amplitude «eeeeeeess 16
gHE,j THEH (CIrcle) seeseeeesseeesemmmmemiiiiiii 30
T EL 2H (Paint) seeeeererererererererererenenennen s 30
FPEL 3ED (WALEr) rrereerererreerersersseinemsesiemistintiseiesistiseie s 31
gH];:j 49 (Stripe) .................................................................................. 31
T 5H (ANLIQUE) wererereeerrersmrssssessisetsi s 392
Arenal]l SGAFT T} e 33

SFEH 20F0] BPMIF EFQIEFO] vttt 43
S EY S0to] BPMIF EFOIEFOl 5 B A ooy 43
TNtro TFE Q] FJED vttt e 45
A IL]‘EQ], B _\j__E‘QJ T BT cevreennenneniin 45
Chorusl IFFE Q] T E] crerrrerereiiiiiii 46
B2 TFE Q] T ET oot 46
Chorus2 TFE Q] T Bt A7
Interlude FFE Q] TPED cveverememmiensienintineineeeesisticisee s 47
B3 =) o @ N s A A A 48
OULFO TFE Q] T E] errerrrrierirerieiesiiistisisesisi e 48
APS-E T2 Ao ALE o] Q= GAFF I e 49
Intro jq.Eg] 7])\ 7(4_9_ l;l_l ;(‘3—_34 ........................................................ 50
A _]_]—EJ 7]/\ X—]_g_ 1;_1 §_jl], .............................................................. 51
B J}EJ 7% % % D G T e 51
Chorusl TEZQ] 7]< AE Tl g o e, 59
B2 SE Q] 7]E AQ T G I e 53
Chorus? FEQ] 7] AL Tl F I} e 54
Interlude FE Q] 7]< ﬂ% g_l T e 55
B3 _T]‘_]_E?/] 7]% x_q'_g_ g_l §_3ﬂr ............................................................ 56
Outro jq_Eg 7]% 751%_ 1;_1 §_311r ....................................................... 57



[1¥-1]
[13-2]
[1H-3]
[13—4]

O"H 5 A
E?._Zﬂ/ﬂ u}lﬂl%o] g%oﬂ ;51%_% EL% ............................................... 2
LGARFS] AEF A E T AT O] crorrerrerressssssssssssssssssssssssssssssanns 3
Adobe AF2] O] E TIAZ O] srreverrrmrerneniiniiniiiiies 4
Max?] cycle~ Q2B AEZE o]&3to] 100Hz, 200HzY
Aol oS A Sl 7PAF SIS B A E TFE] e, 6
770¢] oscillatorE AFE3E additive synthesis Tl Z] s 7
FM synthesis®] Z]EA O] G H| «ereerermresserisemieimisesiiseeisieeens ]
simple FM synthesis T X] s 9
carrier oscillator2} modulating oscillator®] ADSR Z# 9]
7]-35—?1— Max fOr Live FM SyntheSiS j_Hj] ................................. 10
wavetable Synthesisfﬂ LHJEJ_Zj 7]_/;}9117] Serim wweeeeeeeeeeeeeeeenees 11
Serum® wavetable editor O] H]A] «eereemremremeriiniiee 12
440Hz AF198 7} granular synthesisE 2838k 95 oo 13
munger~:§ A]—%?} granular Synthesis jHj] ............................. 14
spectroscope~5 AFE3dlo] 0~5500Hz HP =
BV P N e e 7 A Y SRR 15
fffb~ollA 5719 filterg &8&3te] A, E, IY, OF 7& -~ 16
delay T K] weveeeereeneee 17
flanger TJ| |« 18
ChOrUS T ] ceeverererermmei 19
bit crusher T X] e, 20
low pass filter T X] oo 21
(}4_) Outside—in, (SIJ_) Inside —=OuUt  ceeeeereeeeermmmr 29
Azure Kinect DKS’J :rL}\C-)]L:_ ............................................................ 24
Azure Kinect DK color image, depth image, skeleton
tracking, player INdEx s 25

_iV_



[C13H-23]

(13 —24]
[ -25]
(13 —-26]
[ -27]
[1¥—28]
[29H—-29]
[2¥—30]

[1%—-31]
[1¥—-32]
[7138—33]
(13 —34]
[19—-35]
(13 —36]
[138—-37]
[19H—38]
[219H-39]

4:32. =2 RGB 7hvll2te] AlA W29l 2t Depth 7 2ke] NFOV,

WEOV 5 7FA] BEQ] AA B o 26
TouchDesigneroﬂf\i chest ﬁ% _%_%»3]_.‘5 j,Hj] ........................ 27
EI =1 - O TS 28
2 BT BT e 28
OSVE)]' /\]i‘%ﬂ .......................................................................................... 29
Tunnel LOOD ....................................................................................... 32
kantanMapper ..................................................................................... 34
TouchDesignerol| 4] kantanMappers Agsto] A4

W o] fo|dl FEPE WE0] T T e 34
AL ALE O]F TEIY FE v, 35
HE S AA7Fo 7 2Aol= wdo] WMIAF H& . 35
ol 2] FEIL T A AT X] e 36
1?41;]] /\]_;5_] .............................................................................................. 37
IO AT ot s 38
TR AR WMAFFE WA Q]9 Hl I v 39
OSC Send gH;‘(] .................................................................................. 40
TouchDeSigner OSC T roereerrerreermereerenserorttniieeennteaee, 41
Arena OSC }g}g ................................................................................ 41



"
M

=K

(projection mapping) o]

A7} (insight) 2}

A = -§

o

i

G H

NEES

=
-

i

H]

57 o]

= A2 3§ A 4 (fashion

PN
T 3

SIg ey

A = 3wk 7122 Hdss

S|

i

’

ojny
O

g

=

(%

H

o)

-
T

Jo] (runway) & 2

e

Au

=
=

show)

o Wi ol kAl oA

i

EETE

GEECE

=
=

(interactive) HEJH|T]o] (multimedia) ZH& <The Dream Show>

<The Dream Show>

-
T

ol

)
‘W/no

&

o o=, o4t WE TAAe EEo]

= i

3

Ao A

ZH,

o]

071

& 7H ZAAY Holk

of Hlo® o

4l
2

it
4
49e FA347] A g

0

3
t}
)

&
|



o

—

0

¢
o
o

.?‘

el

A

s

3}

&9 WA Soke AFEEAH AAOR W

o =3 7]

-
L.

<The Dream Show>

)

AT

2. Al

M

Njo

[19-1]1392&

boARH QL

ksl
T

A

o =
s F

<

|

&l

9/]

o
2013 v Grammy Awards® oA 7} Carrie Underwood’} A X<l

5t

&

o

ol
Ho

)

H]

el 79

I
T-

Elhc]

o]t

A =L A& 7HL o

S EE agvle g

3) https://images.csmonitor.com/

4) 1m of]


https://images.csmonitor.com/csm/2013/02/carrie.jpg?alias=standard_900x600nc

[ -2]19E 20223 LGAAFA /st tAaZg o]z, 12914 I
Hol 20% solves TN E taZwo] 34 AEHAHE faEgo|th
AR WEor =Add s FABhs Aol obd =Al AAl
HaZdels Fdstke Zlwelth 9 VIse &Est o AAE
tAZgo] 3kE o7 A& ol= AREA BrFssith ulba] ol= g=3)str] o=
W A9t st

[Z"-2] LGAAY] 2EHAE g2

(28 -3]160S LGAAY] AE#HHE tjaZd o]l v=4 Adobe AlolA
A AAE AFste] st gojel s vyAEd o] (Project Primrose) ©] t}.

o= AIZ #&atel IR (fabric) AW, A% D AU ANz
WS Sedzolth A9 s AW Aol gom, rew dd
WSS BolFt

5) https://news.lgdisplay.com/
6) https://project—primrose.com/


https://news.lgdisplay.com/2022/11/%EC%9E%90%EC%9C%A0%EB%A1%AD%EA%B2%8C-%EB%8A%98%EB%A6%AC%EA%B3%A0-%EC%A0%91%EA%B3%A0-%EB%B9%84%ED%8B%80-%EC%88%98-%EC%9E%88%EB%8A%94-%EB%94%94%EC%8A%A4%ED%94%8C%EB%A0%88%EC%9D%B4-%EC%8B%9C/
https://project-primrose.com/

[ZH-3] Adobe A}l HHE HAEH

Fo] AAzto = ‘?ii}é}% ool W A7k EAEkaL,

AlshE WS Auselt, © Joln =
Zead 9o F5EES AT AWt



II. 71 97

2 =% 53 = "HEuto] 23E <The Dream Show>& A4
FEol ZFoltt. o= AL SN AAA eA4VF & vlEes AASkE
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additive synthesis(Z7}:F @)= AYAelA Y] F5 T otz 33
s foto] W= WA 9] ofyfolrt V]E 9FEQl ARl (sine) ¥HE AFtO®
s Aozt wigo] FriEE Aot oY= Hlge A &%

groll whet SAo] Eefith [T —4]

Amplitude 1 0.1 &l View Amplitude 0.5 0.1% & View

100Hz AQIm} + 200Hz AFQITt

Amplitude 0.5 * 0.1 2l View

YE OE

[198—4] Max® cycle~ LB AEE o]&3}o] 100Hz, 200HzY
ARISE At 7HF S 3 P2 93

14) tAd AeAe s olgate] erje 3l gote =5, AF, A& sk £ZESOE e
15) Ableton AbellA 7Hgh A Eo] Hxd ov e fjasHooldoltt BRARS] Al HA ¢}
g golB Fds fIF ovle] aEE & ¥ ofyE 94, Ha, A=, uA, vaEHAEE
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MaxoM+= cycle~S E3F AQlY

ATH <E-1>2 Maxolld ARgo] 7Hedt o2 939 eHAEL,

<E-1> Max°ol|A AL§ 7}53t o] 5139 QBAE
LBAE bR
saw~ E 1 (sawtooth) 3}
tri~ AFZ} (triangle) 33
rect~ AFZY (square) 9+
cos~ FAFSI (cosine) 3+
phasor~ Arztstel FUSE o WE Ths

MaxollA A 9852 T3 (frequency), 83k (amplitude), envelope2]
s AAste] 7R WS Al AR EE et [ 5]

Fregeuncy
(BN Fm

Multiply )
(CEESD)

Oscillator

Oscillator
Ampitude

[Z2”-5] 7709] oscillator® AFg3%t additive synthesis ¥ ]



® FM synthesis

Frequency Modulation(FM) synthesis® S35
oltty. siF WAL Fagvt MEVIE AAH FaTE W
3t wkAlS ou]dttl, FM synthesisE T&83l7] aiAE F 2z7]9Q
carrier oscillator®} A7) WHZEZE = 22 7]<9l modulating oscillator”}
Festty F /MY oscillatortro® W2 WSS S, thdst 55
AFS-EE A ZE 4= 9t} I3 modulating oscillator®] F3 ko] Q1z7+9
7V Far16) R Yolx = Z& LFOD et F-Et) ofgf o] [19H-6]

2 FM synthesis® E2]o]t},

Modulator Modulator
Index Frequency
HE QA W by

Modulating

Oscillator

HEE FE=
@z
Carrier -
Frequency
30| &

LIRS

Carrier
Amplitude

=
FUm g

oy

Carrier
Oscillator

Bl

Output

[Z2¥—-6] FM synthesis® 7]|E2AQ |

L

16) At AZ 55 F AE 599 FI. BE 20Hz~20kHzE 4 9.
17) Low Frequency Oscillator® ¢Ez}E envelope$t Zo] REHoO|AS F+= &4 & 3.
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[2¥ =712 FM synthesis® 7]&2Q Y& MaxolA F&3 simple
FM synthesis 3| x]o]t}. carrier frequency®l] &74o] = Fu
Hl-2]  H]& (harmonicity ratio) ¥} modulation indexE& ZA3Fo] FM
APEE FET 4 Q) carrier oscillator®] cycle~©] o} phasor~i}
saw~ 5 OE 3388 AYstE= 2107 tiekd FM synthesis T+&9]

7bs sttt

r
il
o
)
ol
R

Carrier frequency  Harmonicity ratio Modulation index

Weel Modulating oscillator
4

__________________

- Modulator amplitude

= =
*
l.‘.

)

1

oY +
'.'
q

y(ei[-all Carrier oscillator

”'

-

’)) FM signal

2

[Z2”-7] simple FM synthesis 3]
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T
e

AZAE, ARG R FYUSEE AFEshe FoE gL B2 dl5E59]
g Elo] A Simple FM synthesis@= B2 carrier oscillatorel] cycle~=

AHESEA] 1 saw~ES AFESITE [2¥”-8]oA]E=  carrier oscillatorgf

modulating oscillatorell envelopeE F7}8te] ADSRIOS ZAd 4+ QA

A 2Pt ADSR 2485 F3l 9<% A st FM synthesis® F&#o] 7538t}

Carrier oscillator envelope
P Preset X% 3 S2{27|

Modulating oscillator envelope DEold =7

[Z™” —8] carrier oscillator®} modulating oscillator®] ADSR ZZ&o| 7}&3%t
Max for Live FM synthesis 3%

18) Max9 #*ZE Ableton liveolA ARgo] 7}&3HA WeE

1%,
19) Attack, Decay, Sustain, Release 2] ¢kX}Z envelopeE X

=
A s molt)
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@ wavetable synthesis

wavetable (WT) synthesis® wW2lS gz AEHE ol I
F719 & AFEste @A WAolth gkdt 7Y Hg 50l EA6E

s
Ho] & (table) oA HZel Y= S AEs) =
wavetable?] A& ¥ AY(WT position) 38S FAshs W2 o
A-EE HE At MaxE AFE3}o] wavetable synthesis® T3
WARE gho]lB g HAAN I B FuHS FHS gGA AREsh] 9@
Serum®|gh= 7Pel7|E ARE3ith [1381-9]200%= wavetable synthesisE
st 7M7)l Serum®  olmAelm,  [1¥1-10]2  Serum¢

wavetable editor ©]w]*]o]|t},

@ FILTER

oscillatorA vs ow 12 filter

-1 0

wavetable m—) M

AC humt

M

Wi ease mano UNISON  DET

WT position %
mon e v ,

FATTNESS

VOICING

[1¥-9] wavetable synthesis®] tE2& 7}et7] Serum

20) https://xferrecords.com/products/serum/
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Big Wave Display

waveformS & = 1,

it Qraw Tmusow f, LT E]
% T )A

A

Y

WMMMNMMMMNMNMMMMMMMMI
3|0} 256719 sub-table A 25171t £21 & 4 QUCF.

[28—-10] Serum® wavetable editor ©]®]X]

Serum® wavetable editore= 1~25671¢ =¥ (frame) o2 T4
Holltk [Z¥-10]% Zo] AlFsts FYF=2 AAE HAs AU =ZH4d
G927 st wlawks Agsta 4o 7bsskth. Serums wavetable
synthesis 2Jo|% additive, FM % substractive synthesis2D)® JHE=
Tk AlHAFe] Aol t,

L)
o
of
rE

21) eHe Az AF7F dH sl FafEo] A=Y SME WAsE AR S
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@ granular synthesis

-

granular synthesist® MEZ% ® &8 & ofF 22 &9 (grain) & 33k,
AMxsshe T WAolth dld BN e dAES 4] OE A
&5, FuE, 5% W e m wHEs £ ity [1¥-11]13 440Hz9
A1 E ¥ &l 3385 100ms =

g3l 7} grainel ARSA S FE AZTE Zlolth

i
~
AN
(o

[2¥—-11] 440Hz AFR13-3 3} granular synthesisE
g3 93

[Z13—12]+ Max for LiveolA] munger~23) Q HAEZ ALL-3}o] granular

synthesis® &3t g x]o|t},

22) 4AG3HA e Fo] obd FAE gto g by EqfAR ARl HEtE okt Ve

23) granular synthesisE T8 T Max2 external LB AES|M Max® package
manager©l| A Thuro} A}Lo] 7153tk Columbia Universityoll A A2tz gly, 2 2=
oA AFgE B A& Dan Trueman® R.Luke Duboisel o8] =3¢ v]dolc}.
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grain grain rate grain grain size |[ grain pitch |( grain pitch stereo
separation || variation size variation factor variation spread

DO D Q0

0 17 472 0 50 0 00 1 00 %

000

munger~ 3000

-inf dB
| I

[28-12] munger~Z AFE38t granular synthesis |

munger~olli= & 7718 ¥ (parameter) 7t o™, F S HES
z4dste] o8 adE dE F Ak T2 SEvEHZE dAF ARl
74 (grain separation), =xFe] =7] (grain size), %xgpq ko] (grain
pitch) Al 7FA7F EA]8th B8 variation @<= S A8 e Ao]
old, EqF& A WHIE °rd 4 3t} stereo spreadi= 0F-E 1AFo]9]
Holel& degitol ald SFaanrt 289 AHue onAE £4d 4 Qv
[2¥-12]+ Ableton LiveolAl AAJZFo = AoJstAY automation2d &
3t7] 93l live.dial LB AEE AFESISITE live.dialel W&o 3l&
scale E3 O%H 1279 #& Bod WFe £ WPsiglon, 749
glgtul g o] A43ste] Max for Live® A3t}

24) DAW ulolAx EF (volume) ol 54 #S st F7te FEdoz2 243 = QA
A= 7ol
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® formant synthesis

A £4E Foe A
A e Re s
[29-131 Q747

o
Hm
au
1

st 54 T gigoA oy X7}
T 9Ed, o= IEXWE (formant)glx 3k
= owel) A(o}), IY(o]), OO(%) a5 =53k
u

A E25) 7 B3 Aot}

ok
|

5
Max®] spectroscope~2 E

2 3(Vowel)d ZHE
OHA) ol(lY) £(00)

[2¥—-13] spectroscope~E AlE3lY 0~5500Hz HYE EA3 THE

(19 -13] 2 Zo] X3 wet F1(A1XHE), F2, F39] A7l & A& &=
T Utk old XHEE Ao E WFPst ARREE AT £ Qe HAES
formant synthesisZtal 3tth <E-2>260= HJASY E Lo wE HfAl

EIHEES FXE U Eolth

Al Z}A spectrogram HE= sonogram QIE]Fo] A oE-S

(ot

25) MaxolA Az 4 $
3= 2 HAEo|T),

26) Charles Dodge, Thomas A. Jerse TComputer Music Synthesis, Compostion, And
Performance 1985, p.205
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<E-2> 9A 9 B W& formant frequency® amplitude

v j First Second Third Fourth Fifth
owe formant formant formant formant formant
Freq Amp Freq Amp Freq Amp Freq Amp Freq Amp
[Hz] [dB] [Hz] [dB] [Hz] [dB] [Hz] [dB] [Hz] [dB]
A 609 0 1000 -6 2450 -12 2700 -11 3240 —-24
E 400 0 1700 -9 2300 -8 2900 -11 3400 -19
1Y 238 0 1741 -20 2450 -16 2900 -20 4000 -32
0 325 0 700 -12 2550 -26 2850 -22 3100 -28
00 360 0 750 -12 2400 -29 2675 -26 2950 -35

= 33 Max? fffb~BHAEEZS27) &85l formant synthesisE
Azt 4= Quh. [2¥-14]% Max for LiveolA] formant synthesisZ
Tt AzSE sfx|oltt. 570 AEE AR prepend freqE &3
5709 Fu4+E A AE 1, prepend gaines Fd X S XA = F
ATH Q2> A3l E 107 20004 ™ol 7hssttt. x| eA= A, E,
IY, O 4709 E5& +8E 4 91+ formant synthesis® A &gt}

Qi X"

1010101010

202020 20 20

prepend freq 0 prepend Q 0 prepend gain 0
5702] EH Al2 Fap gt QT amp &

[Z28—-14] fffb~olA 5719 filterE &8sl A, E, IY, O T3

27) Fast Fixed Filter Bank?] ¢¥x}. bandpass filter @B A Eo|T},
28) amplitude°l~] 3dB ol $1Agt kel Wl % (bandwidth) 8] 718} F3k52] H|E 9
v Sttt equalizeroll A= T3k Ao] 2] 2F HAAR G
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delay &9+ & A3 E AAA7= a¥E dsir) egxd A9

? ﬂ Left Delay Time  Right Delay Time

f tapin~ 1000 NN tapin~ 1000 4
I - H ﬂ : 28.0 %

: ﬂ‘ Left Feedback

R

(- -

s«

(=
-’!
. D

= T\

= |
=)

o

v

B
= f
=
E

Direct Level : Delay Level ~ j j
( \ E 0.28
| L~ \:j‘j:_\l i f}}::ffj‘&:::=j\' Output Level
L R e P

[Z2¥8—-15] delay H X
tapin~QHAELE gy oo AT E A &
AGERED 7]Ee] AFE BRUHY AR ASE
tapin~°l AFE Y AFTE st AIFFF A AR A
eBAES G834 = AHYs AIZEEe] delay
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A2 02 QA5 AL = exprLHAEES FI egyAE A= 9)
delay ARZ=Z=9 Hl&S xd3g 4 Qlom o dry/weto| g} H-Et},

= =
° 1 &
live.dialS E3l dry/wetS Ableton Liveol 4] o]t}
® flanger

flanger+= delay =& ¥olA FAHD a3x=z F N9 S AEE
ANzRaHE T skl S WEAl7]= mdelv flanger+ doppler
a9E AJAZE 5 & Q=4 doppler &= oWt Agle HFHA A9
AAIZE Wgtel] webx Fakgel ool v Al EEle AS Wtttk Aloldl
25 o2 59 Atoldl A7t IS TATS S0l FobA 1L
dodrs F4o] A S8 @4olth o e F
AZAFE FA HW §4o] FrHer WHItes e o
[(18—-16]2 cycle~= ©] €3t LFOZ delay time©] AAIZFCE HIYPH =
g xjojct, Al &g} ofF FA AAE xeEl7t FHA S0 FUIHOE
iksia=3

Left Delay Time Right Delay Time

N

i__- H

pin~ 1000

Flanger
Rate (Hz) Depth

1
[}
1
'
|
]
[
[
1
1
1
-
E
i
i=x -

e,
¢

tapout~ 5. out~ 5.

| ' : I Al

! Left Feedback: | Right Feedback, J | 0l B2 0|MS

; m ; E 2] S8l cycle~ AF2
i

T

,
]

A Y
.
~

[Z¥9—-16] flanger X
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@ chorus

chorus® delay +&FadelA sH8E @7o|t} chorust o8 AREEE0]
Aol A H0sw pitcht f17e] wlAlsHA HE2A vte = adtoltt
[1H—-17]2 rand~2HAE29)Z AAS noiseE delay timeo] EEHO|HOZ
Ag3so] &8k dx]olt) flanger? cycle~I= T2 noises AFE-3FA 70
TFAZAQl REgolio] ohd WA A BEHe| MO R chorus TdO| 7Fsslth

J - Left Delay Time Right Delay Time

-
¥

Chorus

Chorus Rate Chorus Depth

tapout~ 5.

I
[l
=)
(=]
=
=
]
o

L)
]

| |

|

| |

[

1

|

|

1

| ]

|

-~ EE—

'
L
“y

| ]

|

|

'

1

| |

|

'

e

_-—.I

' Left Feedback;

-

]
ight Feedback

o —— 4

-

-
L]
hi

(e

-
]
A3

-

[2”8-17] chorus X

29) Max°llAl noise® A AAFTE LBAE F vz Fikg #go] 7hsdttt



@ bit crusher

B

bit crushers= distortion30 A4l &¥}o|™ sample rate(HZE FE
bit depthGIAAE) & 2Aste] 4288 ATHEIALY) 28 AFEEE 23T
o St} sample rate®l bit depth® #|Jd 4 & degrade~2LBAEZ
AFE-sto] Maxell Al F+&o] 7hsshtt. [13—18]-2 Max for LiveeolA &3t
s =] o .,

- w
plugin~ Sample Rate Bit Depth

plugout~
- -

[2%—18] bit crusher X




® filter

filter+= T3 oA FQst FEVS FHA7|IAY o s
daske 98 ol mdelty. aaddel dHE A Este] 19 FuTE
FAEE W BE low pass filter, Bt 2 A5dlo] FEE 4835t A
F+E A sttbd high pass filtergta -t} filtero]l £A3F= cutoff

frequency & ©|&3le] o= FIFE J|EHOE AYAIZAR AT S 9\13’—
resonanceE E3 cutoff®] EA FuTE V|FE=HOE FXIAY =
At [2¥8-19]2F #o] <The Dream Show>oA+= Max for Live

lores~QHAEZS AR5l [ow pass filters T3S T}

oo0onz SetCutoff Frequency

€ -

Set Resonance

i o

0.00 %

7
1
L}
X
|

|
lores~ 200 0.75
oi”t-"
{ ¥
i E

plugout~

[Z¥-19] low pass filter X
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Ahz Fejel B AL mde] 9oz s rad EZzAM
WPowE B4 BA WIS 4§/t folat] Qairh wekd mA
B 71%S Bestel R o)X YRE Ao Aol Lz
Wgel 4§k

A EF] A= tFEE QY MHo] QFE = AlY FokoA Algo] FH
3 o A 7P Zol AFEEH= Al 9] FF+= Outside—in, Inside—Out
2 Computer Vision(CV) 37FA] AlAHElog RE=AC [1¥€8-20]3D&

Outside—in¥} Inside—Out A& HojFE= 18lo|t}

[Z2”-20] () Outside—in, (%) Inside—Out

31) Tomasz Mazuryk and Michael Gervautz, "Virtual Reality History, Applications,
Technology and Future;, p.24
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Inside—out E#Z > oAwWst oF T glo] AFEAE AAE A2fsted
FAFAA AFERRE] 3R SIAE SAske Tlsolth ARl AN E=
VR32) #x]¢] Oculus Quest 2338 Wil ]E73do]l it} wjgl FH¥
Ao AXxe e glo] AAzte R ZAYE= A ke AFgste] 91X

FHo] begoR ol @A IME AT glo] 1A FHol shssivhe
Aol Qlek. ARt AREATE 28E Fopdithis w@hido]l glu AR =
duFo AY # 2 s eaxgR s w9 U= A
ek ol Slthss)

Outside—in E#ZZ wlg] AX"E £F2 <=zdk(nfra)E 7|Wo=®
= XAl AMZE+= Azure
Kinect DK36)7}F Qlut. Axld Au|7b A dste= &5 He ol %
A AAE ST T Utk Aol AARE AFE FFeARE 91X
4 A A" 80| Ttttk @Rlo] 3T

Computer Vision(CV)< QA FA5(AD S 3+ Fofz, AAHS F3
olulx], Ju, & AlZAZE gH (Color) oA AHRE FE TS St
FAEE vBezE Ads Adstes Aot JHHE FI AHEE
9low Inside—out, Outside—in F+ 7F4 =2 2% sdmxy o

AP S T8 og Aol wet A 9 AdErt S

2 ATl 299 player index3NE Zg3dke] oAte] ZzaM
WEE YA Inside—Out EHHHY A4 Edo] HMAE H&arut
Ay Qojol &= EHESlo] Qlo] A ek, CVEY A$-olx player

32) Virtual Reality®] °Fx}. Q3 A o2 w0z, AA L FAFS 7o) 874, 48 52 7]
= AHE LSt

33) META®IA 71t VR =4 717]

34) dElZoA] st Wil 2&°] AEEY

35) FAH, o]dd, AEA 2020 Convergence Reserch Review April vol.6 no.4;, p.42

36) MicrosoftellA] 7jwst nxd EZ] 7

37) FAH, o)jal¥, Z1Ex 2020 Convergence Reserch Review April vol.6 no.4; p.39

38) © #de HAl Yo EAD 3 Hofr A <F AALY & ALFoz Z1A Zo}
£d dHolHE &5Fdhe WaS #t)

39) AEE AFEAEE YER T 94

_23_



index® A|g3HA] 7] w&el| Outside—in EZZ] #2412 Azure Kinect
DKE AR

Azure Kinect DK2] #Wo:= RGB camera, Depth camera % IR
emitters4O = T4 o Qlrh [17-21]4D

7 microphone array

Removable cover

RGB camera -~

Streaming
indicator -

Gyroscope and
\_ accelerometer

Depth camera // e

",

IR emitters ,//

[21¥8-21] Azure Kinect DK9 F+A %

(238 —-21]9 AW P& 93 RGB cameras= AHF 7hdgtel A w+=
2 722 A (color) S ATt AW T4 Depth camerar IR
emitters® A4S WASIY 0.25 ~ 5.46m WeolA ¥hAlE e i
o1 2lo] 7}sstth, whebA Azure Kinect DKy #9J3t dAbo] zlo] ARE
&3t 9% (depth) 8 depths AFEst] HE=H AFEAY AHE &
ok player index @ AR} #AE FI A ARE AFshe

skeleton tracking= A ¥-3hc},

10) ML PASHE B

41) https://learn.microsoft.com/ko—kr/azure/kinect—dk/hardware —specification
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Azure Kinect DK+ Windows 10 7]HFe] oA Algo] 7hssit) &
AT A= TouchDesigner42) & Alg3slo] BHlo] 9% AHE FEJ)
(29 -22]2] a+= color image, bi= depth image439o]™, ¢+ skeleton

tracking, d+ player index®] 19 o]t} 44)

FAP: i

a. RGB Camera?| b. Depth CamraZ2|
Color Image Depth Image

A collection of body structs 2D body index map

Tach bocy 1t afTu e 7D ALans e egrunston map secmmaniy each ke
(= 38

tance from the Dackigrog

c. Skeleton Tracking d. Player Index

[Z2”—-22] Azure Kinect DK9] color image, depth image,
skeleton tracking, player index

42) Derivative AtellAl 7t AAZE tgtd HE W to] ZR=E 93 == 7|8k A7t
rEaYY Ao

43) https://learn.microsoft.com/en—us/azure/kinect—dk/use—image—transformation

44) https://learn.microsoft.com/ko—kr/azure/kinect—dk/access—data—body—frame
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https://learn.microsoft.com/en-us/azure/kinect-dk/use-image-transformation
https://learn.microsoft.com/ko-kr/azure/kinect-dk/access-data-body-frame

Azure Kinect DK2 Depth Cameracls 9+
F2o] 7}s3 NFOV(Narrow Field Of View) 2=}
S F4o] 7Fs3st WFOV (Wide Field Of View)®RZ7F &Asit &
Aol 2o 29 g29lo] Ao] NFOVEES AMeIlth [171-23]45) 2

RGB Camera®} Depth Camera AlA W99 ZEE Bl 1dolt)

RGB camera
Depth WFOV RGB camera

Depth NFOV
Depth NFOV
Depth WFOV =

£

[72¥-23] 4:37.E=9] RGB 74 &e] 414 #W9 ¢} Depth
FHgke] NFOV, WFOV F 7H4] X9 AlA HY

45) https://learn.microsoft.com/ko—kr/azure/kinect—dk/hardware —specification
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2) Azure Kinect DKE o] &3 2do 23U 4

Derivative AF2] TouchDesigners &83t%] Azure Kinect DKE %3
Jyute 1ol & "oy FollA chest(Us) A @<= ARSI
kinect azure CHOP (Channel Operator)46)3 A}&3}o] skeleton tracking
o7 Foee A AR S dgwtol 7o FYA chest o x Wy #
nlEdel] A4 = Stk [Z¥-24]M = YFEFE  select CHOP4D
eHAES Fal B4 chest #kits FE3F1L, filter CHOP4® @ HAES
AREste] 2Eel A Qe web ks winzHA W@t I $ math
CHOP49) e B AER wdlol 329 WS £4skal, vpA2t 5 WA math
CHOPo® Rnd 9x9 uAgts AAgste] Z2AM WEhES A 49

electls

select CHOP filter CHOP

46) Azure Kinect DKEZHE AHE wS& 4= Qe 23 do]H. skeleton trackings AFE3H
A ARE TS 7 Tt

47) A8 #gEe AR T A9 3v AT 5 e 2udolH.

48) ]+ Zroll Y3l transition(smooths, sharpens)S = 5 U&= ¥ olH.

49) 3t AALS sl ¥ d@elE. Yétr] (add), wsh7] (multiply) @F #2 AAaky HE
(range) Z4o] 7}53ltt.
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ATolA+= kick =99

AeE aTE

s

159} o

A
hus

At (MIDID) 50

)

)

(18 -25]+&

=

3N
N

oz A AL

Jo

<

[28-26] & Fd W7

[2%-25] 97 #4

A2 ol o] HAZE AEZ

T

Z
)

of7]gk &= Qo g o]Fo

Bog W3}

571 o

2ol wet 7} e

=

g

At

F71 18l gl wleolE A
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o AF ARE AT

50) Musical Instrument Digital Interface?] <Fx
5
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NEF APk Fof wid mEdE ot whel 570 Fgom wskgith
ool A&=H+= HE Y4 TouchDesigners &3l #1Ztakiar, Fof w4
P& After EffectbDE AREste] Az, A 2244 9§82

TouchDesigner® Arena®2& AREJY.  [29€-27] 94 A|AH
A Eolt}. Ableton Live®t Max for LiveE & Ale=7l &= ¥4
OSCS)E F3&l HolHE Z+Z TouchDesigner®t Arena@® %3t}

OSC
’ _
— ' ZFEN - e
(Mac OS) —_—

A2E A|AE

Ableton Live

Max for live
G HEER
IV (Windows)

OSsC
Arena QA A|AH! TouchDesigner
HIFY
\4
Projector for Screen Projector for Model

51) Adobe AtellAl 7iEkst tixd A 189 9 A AT EYoo|tt st njAy G
Aoy Fa A, TV, AlY, ydolA, 4 5o = A Z o 2 It}
52) Resolume /\}Oﬂ/ﬂ “&—E EE:L%J. E}O]Hi AAE A 538 =+ e VIR

53) Open Sound Control.J ka} A]—OE J&L Ehj_?ii W ogE Aw goly ALe o)
MEE R, YEYIE o] &3t A feko =z
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2) TouchDesigner® #|Z3 o1& wg€o &7

<E-3>2 7] ¥ (circle) s UIFAIA e 98-S vy AEEH 9
=H (knob)59E ZA3t] Lo WES Fr/Isty, AHE HEE WHo]

7P st

<E—-4>= AR el wel 1 Fefeld 3 2 9§k paint WO
sojAl= sEolAWk kick =HO vt Aol w2l oA 1 FElR Fobrh
o] A ~Y7d H .

<¥-4> 99 29 (Paint)

54) MIDI A3 &5 A= 7]7]olth. BEe Avts deoly, Aty Zux d= Z4&Y
5 - thekst e EA s
55) vt AEET | EAt: #s 22T F = TEE F Sl



<X -5> #¥ 31 (Water)
2 G

dHRolth xF2 y=2o| WA (flip)

KE—-6>2 H(line)S o] g3ty whE=
Y5 vy AEEY WHES WFsta, HES Alojste] e WHstE
= F A

<¥-6> 99 4 (Stripe)
1 e

\“~

\

o)
2 xAsle] 3A (rotate), x= 3|A 18 AA

_3’]_



<E-7> 9" 59 (Antique)

Rotate Trans x

P v BT RS & A1

3) Arena$} After EffectE £33 Fd w73 v|3+d

[(19—-28]2 Tunnel Loop56) TEJQ]
7HA @7Foltk. Tunnel Loop ¥4 iz AT =+ Q7o RO
Az Aee Aok AA FFol= =
Aol AR&E After Effect= AAIRF OSC dHolg dFe Fal I
A7 E7Fsske] AR duwst GdE ZEel 7APEE s skt
AAFe] &%= Arena$} Ableton Livel] ®HX (tempo)ES AE A|AFE=

link 7%5-& Agate] 52 a3,

56) F3tow EHYs Ay A g =748 F= 94
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D T2AE PFL AF 0FY

A S 2ol Aol opd, o)fFelrt A&slr] fls [C1¥-29] 9}
#o] TouchDesigner?] kantanMapperghi= X224 73 ¢ HAEZS ALE-giT),

[Z2™¥—-29] kantanMapper

ol 3 RS e AAAYA ZRAL fWEs] fl& 2
(edge) HHE2 [18-301A49 blur Aglste] Zto] 2 Hejoa] MR Fej =2

kantanMapper

[2¥-30] TouchDesignerol|A kantanMapper& Al&3to] T ZAH Mg o
Lolgt FHE 5] F= AA
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golgt HHz ®
Azure Kinect DKE
rd # x5 Wrgste] mkEolx
ALtk [19-31], [198-32]

[Z¥-31] HF A88 A7
Ao e
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5) Z2AM BB 9% 99 Fee A A

28Q ZEAd PPL dH FANA AT e wWe EH
UArelsh dEe] A BRs) g [19-3319 #3W Fejs) ol

W Z2AEY T4 FgRE Y 3 A0S Arggon, do] fo
FHEA kil RRALZE AskA] o2 Ad e AEdio 27 A5 SAClA
AET A QRS AERAT, [ gA @dsh we] Tl
OEe] B =FoH QTEE B
= o & (rayon) Aol BA Eein T A WRe] Aol A
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57) =AY FA BYIE YEhY] 98 v=EEH 3] (ANSI

. American National
Standard Institute) ¥ollA AAIS 3= F54 G,

_37_



qep e m
(« D) Mee | (o)

’

Remote '

HAEN

<« (Mac 08)

Kinect Azure DK

Z .|.A.E12
(Windows) > 38
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3) 0SC A& T3 o3 949 A% A2Y

TouchDesigner® Ableton Live, Arena®} Ableton Live&

A= 0}01 Oﬂ"“ﬂ H3= = uf, Ableton LiveolA RHUFE EA3 A H7}
glojol skt Ableton Liveol: 718 A¥¥+= Max for Live A& F
0SC EAS 7FekaA] AHE8 4= 9l 0SC Send 31X 7} Stk

@ 05C Send

[29-37] OSC Send 3]

Windows FHFFE A A&3sF= TouchDesigner® OSCE HJltty =
g [28-37] e EAStE Hostel §4A& w2 HFH IPTF4AE
dHstar, PortE Attt o]E &3 TouchDesignerz HlolHE Xl 4
Qltt. Parameter®] Map WHES Z83lo] st dolE gt W AlA
41T dHolHE A"d 4 Qlth. OSCE vE AFHE Hux] i st
HFEolA 7 7 Zz2a9s AFsteld Hostlld 24 SAE F44
127.0.0.1 F&E =8t fdAl SAle]l 7hsdtth olEA B F4
TouchDesignerol A= 0OSC In o8t 2HAEE AFE3tY]  Porte}
AFEY IPFAES AAHstE Ao 0SC HPolEE ntz v 5 9lth
[1¥1-38]19 #=3 o] OSCE &3l Wolzol= HolE 3} o]F<|
EAEH
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chlctrl49
chlctr150

R

chlctril8 B

Arena®l 749 [18-39]%} Zo] AAelx OSC Inputs HAFIL Port
number® AAFT 4 Qltk. 7 ¥ Shortcutq Edit OSCE &
golg & we g Fdgstd OSC Inputl® OSC input address”}
FAEY FAE EUs [2"-37]19 5ol 9= OSC Addressel OSC
input addressE =3t OSC dHlolg7} X A3t =07 wujxitt

OSC Preferences

General

Audio IP Address: 169.254.78.126

(W) O5C Input

Video

MIDI Incoming Port
05C Output

0sC

[2"¥—-39] Arena OSC 27
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synthesis®] brigtness& W&slo] Alu|sta 7|H3 Aol =7AA = FX
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HEoA FA&AAE FM synthesis® A &g FXoll granular synthesis&
A3, delays =3 Wslsts= 371 328 st} tremolo &9
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ABSTRACT

A Study on Interactive Multimedia Art
Production and Projection Mapping Based on

Real—time Motion Tracking

(Focus on Multimedia Art <The Dream Show)>)

Im, So Hyuk

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

The work <The Dream Show> is an interactive multimedia art
created with the aim of integrating fashion and art through the use
of motion tracking and projection mapping. The piece immerses
viewers in a world that interprets a fashion show as a dream,

blending the subconscious and conscious to bring it to life in reality.
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Unlike traditional analog fashion shows, <The Dream Show>
dynamically alters the combination of music, costumes, and stage
background in real—time, responding to changes in the music.

In the auditory realm, various synthesizers and flangers, bit
crushers, filters, delays, and other sound effects were crafted using
Max and Ableton Live. This reinterpretation of the Techno genre,
fitting the dreamlike setting, incorporates tape music and real—time
sound effects.

The visual elements, including costume patterns and stage
backgrounds, were created and implemented using Touchedesigner,
After Effects, and Arena. The Azure Kinect DK sensor was
employed for motion tracking on models moving in real—time.
Patterns created in TouchDesigner were projected onto the models'
costumes through projection mapping, adapting the X, Y values
received from the sensor based on the models' movements. After
Effects, used for creating the stage background, was rendered and
played back through Arena, with video effects and projection
mapping implemented. The costumes were designed to facilitate
projection mapping, and models, wearing these costumes, performed
on a treadmill, interacting with the music.

To ensure the harmonious blending of stage background, music, and
costumes, the operator played a direct role on stage, manipulating
the controller to control the interaction of sound and visual effects.
This allowed the audience to witness a clear interaction between
visual and auditory elements through the synergy of the operator's

role in real—time.
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