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5(¢F 0.0039)5 w3l A3 =AY (linear scaling)”= 2 -83lof, A
7IRke} A4 dlo]H & TouchDesigner®] % A 7+2<l 071 floa
t HAE ArgstaArt. ol desh ¢4 \3kS dof, 95 HolH e

_1

[kl

2 m
_0|L

N

76) HFEHANA HAFE A =, A*xu ox=
AABHA] B FEA LR F4 AAEA F
77 dlolg e Ex FEiy vl&S ok &Far, ghel §e (range)‘?fa 1]
How Wesls o4 ALbE on



>
=)
2
J{m
oX,
flo
=
nj
o,
&
s
&
k)
0,
=
=2
X
i
o
by
B
N
fo
=il
o
o
2

pointfilein2 Math math8
2 o 5@+0©
OP Multi-Add Range Common
0
Multiply 0.0039 N
B [O1/255
Post-Add @
Operation |No Operation

TouchDesigner2| =& X2l
0~1 Float 82l 2 “99}

pointfileselecit4 math8

[-18-33] Math TOPS ©] &3
/\ﬂ/\LnA ;qﬂlﬂ'

o] o] X = geometry instancing”™®-2 9%t #3E(translate) 2 A4 (co
lor) dlo]e] A2 “@Al9lA Threshold TOPQ B AEE HjX|&te] 3}
E]Ze &4 ofe} BEXE Aol 27F EHY daugEss

o
dstgith. 7 £40) e AN BHY AFe b 2ok F

78) U3 7|5teH AA|(geometry)S W E o] 3 WHWF 2 =3 Aol A,
$] X (position), 3] (rotation) A2} (color) 59 EA dolEwt WHEse] 4
A, U MY BAE S GPU 7[Hte g 34 dy st 7| W
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@] Noise TOPQL P A E Y Feedback TOPQLHAE
d9 Aoz BAgslE vlAA(mask)E 2SS

+ Threshold ToP?9 7% Comparator &= No
t Equal= AAstAth ol mAz(0)elY 54 7/ dHolyE A9t
3, dolg 7t EAst= 8 A (non-zero pixels)WHS A &3] AHs)
71 918 o]zl wpAA(binary mask)™ A2 Aot} o]E F3| FE)
7F Mg s AR gE S A ARV AAHAY w89 =
A=A e HolHe FAA4S By, npxgo =z A g vtetn|
B FHolA A3 MediaPipe 719+ & 3% do]g o} AAto=

Agslo] Yoz wxah Aol AAH(E - WE W I
ggol maygstdel ndel AR 943 T2H Fert A9 44
Ach w, Hxeje] AzAel o) dAgkel Fstel 6 ol
2ake, vhag o] wAs AL FFHWUA se|Ze] mae] 9o

[¢]
2 EoAE Bt g

ek

ol EA R

79) o]lnA] 2 ¥](image processing) w=oFollA A FHS 014, WA 1
(A ZA)e F 7R FEH RN dEsiste] 54 J9o] A" = ufA

2 A4 289 /Y

=
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Position
Threshold threshd
2dai

Threshold

x at0l| threshold
22t AJHE, HHE|

pointfileselecit3 pointtransfqrmpR

[(21%-34] Threshold ToP I v A A

olr] AF3 5% Threshold TOPo| A ComparatorE Less, 7|5 |

US Red(x=) 2 AASo =X Threshold 3t E7F - 604 8 A}
olF ol u, & G AAZ} AZtel uwe} Wt IEE &
o] w7l Agax= AlZH4 W o] YEldTh Threshold #k

o] & wj= UlFEe Hol H|&Ad AHeElHo JEH7F EER 3, ghol

= ¢ H2 x5 999 Heo] dAstEHEAM HTY Fx27)

Ax Wes) A= whaolg. o] st vpAFH FE kS Feedback TO
X

o] HAls

o)
=2
_l
>,
Y
2
—r
)
kol
B=)
N
)
Anj

ol
=
2
9,
2
[
i)
s
1o

A
A e A7 e AT ol ThEZo] v 9N Wae
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A4 9y o2 YEldrh ©] Threshold TOP — Fee
dback TOP — Noise TOP9 & A4k2 A (point cloud)& 3t
Zo|A] AEHHor g -Fqk-siAstE splatting 7IWF SE]E AR E
Alzbetety, 3D Rl A" xHol ofbd AR WYL= HE9
oz A4 e

o 0@+©

2 AU =E A= F3H Hgolrh [Z19-36]0

5ol 293 9o F7HE TouchDesigner?] Point Fi

le In< ©|&3sly] AHE A4S R v 7HY Fiste A= s

HAET. o] HAHAAN =24 HAAAE g2 A= Ay L H&
&

B2 ol



Mo

7

Slel=

9]

)

»AO
0

)

Ao Al Bo]

~

e
o)
=
eyl

N
L

A7 Eo A= Al

H ol A]

o A7 ge}

AR

]
s

ol
=
ol
B}
S
o
ok

pa

A

A& o]
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4) MediaPipe 7]t SIHH A F+ =

rie

2hE o &5 A
lo] @A oyAE &3t
Zotste] | Google MediaPipeol| A A|-&3t= 3l
o2 AZE TouchDesigner§ #2~% MediaPipe 2.3 # ¢ H &
st FAsEAH. dE G4 A (webcam)S F3 Ao E 5
H, ool WHolA MediaPipe E2o] ZF Z# % (frame)oll o)
& £9 F7 FF(skeletal structure)E EA1sle] & 2170(0720)8 &
vt A (landmark)8?) FiE ks FE3th olw 7t dEwiAE &by
A, =718 vy, €9ty 5 54 siF-hy AAdS yedie, 0-1
e Aatshd #Hxe vtddn. 59 d=vkA dol¥ = TouchDesi
gner WH-olA vz CHOP Ad dej= AgH7] ol "o 0SC

A% 74 glol, At AZA sehiEe 479 BT 5 w. o]

to Py
SN

FE

80) HIFH vl HAA AAY FHE Tetslr] A&l AFE sFEA HA A
7 (keypoint) S 2] 1
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- = math6
Math CHOP2| Range & & J|

, ' i} St 2t2 0~10IAl 0~1.52 1
: Ctn hand_tracking
Select select2 ﬂ E j
MediaPipe Imo@+0 I l I |
Sele X X
e — 18 | I5 I
¢ nel iwrist:

select2 math4

o], 3D &3 Wl dEZ9 fAoF A=Y Fxol AT ARFo=
%

_61_



Math math3
26

OP Mult

=
math6

11X 3t

Math math10
?ali 5@+ 0
OP  Mult-Add

1

[712]1-38] Math CHOPS ©]&3F 2% A 13}

Threshold TOP(position #|o]-& 17l, color #|o]-& 17§)9l
o oA bege -6710 RE gt 2" d4S x5
= 3D 29| g3+ F 719 Threshold ToOPd| 77}
t}. Threshold TOP < g



F50] ERAALCOEAIRE 2EUE 27, LEHA dFoR &
= OlEAETEKXS AR Flo] HeldaR) REIFES dYef 3D B
9 Fdor HHHEE AU AR eR 3 o ArHrten
o ety g mdshe 7ol 584 3D RV AR
e Ao bgsty, oaH Arie] b St AR A
Hes A A

Position

math3

‘threshl

Position

thresh4

Color
math10

Threshold thresh2
? i

Threshold Common

Comparator Less
RGB Red
Threshold 1.2463
hreshold B Oop('null2')['x"']
Alpha Same as RGB
Soften 6

HA5tE 2
Threshold TOPW| O

Threshold thresh4
2l

Threshold Common

Comparator Less
RGB Red
Threshold -0.039 i
B Oop('null8')['x']
Alpha Same as RGB
Soften 6

. 2| M35
Thresho\d i

threshold

WE Ed7 Aenka dolg J5W A7ta He 2 Hels 9
EMDI e2EMm2)9 Ed7 dolgst 217 3D wde e F s
3 W4 09 Aolstes Jve Bl we, Aedolse A

#U}EL EA

s}

iuj



ol
Tk
~H
G

‘o)
p

ol

=

)
oA

o
o

=t (index 05¥ 20)

2

- - =
. -

5

RETA
o

MediaPipe”} A

3

9]

3} 7]

RETA
[¢}

Al

}

2 Ao

o

a

X

o2l

ol

)

=y

I 5, shuffle CHOPR E A E 9] Sequence All

Samples By Name W& AAH FHEHo=z Aztst 9 Ao gddo=

)
A

5
N

~N

4

B!
N

o)
4

A
ey

o

%

0
of

i
I

R

[@[x[#[<]]

ol

[1¥-40] Trim CHOP
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o2 LEEY 532 299 A4S ddste 3D ZRE9 y
A AAJE Y AR Y. 2L h2:middle_finger_tiply #t=
elect CHOPQHAER ZZ3l9gon £ IS u o 07, F

=
™
1
A9e W o 039 @ A4 *

it o wo e v

D7t AP HEEE At ©]F Speed CHOPR P AEES F3 Fhel +
=1l, Math CHOPO|A] 10& #3te =AY
caling)S T3l IIHAEFS T3] dHAY. FHTHo=
@S 29 3D Bdo o

A4
ate y vt ol FZEATH o] TR
of we} 3D ®elo] 3] ds}
o

Select select6

ek o o@+ 0O

= i

o 1o

NI
-

hand_tracking

L

!
I
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W or M
L N
o & .
R T ™ oF oF! m._u,_ 1)
T T 3 T — o| i 5
o T ER=y < oF
TR ) 0 & . i) oF & H T
P 7o o olJ o o T o AV
N W o . ) Ay o T
anw%;iq %ﬂ;%}g
: xa%urmﬁqﬂ %%ﬂ%vﬂw%
S il o "X do T ~ = RN
. 1IHE Eﬂ@iﬂa.mr ~ T ﬂoﬂewi
: ﬂﬂ%ﬂd o 7ﬂ@_% °
. s - B2 - R
iii;iéff
e © L T o X o | op X ﬂ M o =o
| i} | m%@@%?@ﬂ%ﬁwinwﬁ
i . : s Dy o - R = =
£ . Jvﬂ_ . o) re MM LmO ‘o) = T+ <0 M) X M
% A X N ~ = o = o J@ﬂ 0 n N
- e T = T 2 W g = ™ o ~3
e - B = & O I [N I 2o
: J <A HL n ™ m N wo _— oy
7 U 5 gl 7T b 5OE B o e
: = B Bo® )Y R ST o ol
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c:u arﬁ m 10 ‘Ol OL ulﬁrA ﬂ ﬂwﬂ q Of o ML mﬂ 1FL ﬂm ﬂwl O_H ﬂ
= ‘Muy | T KX %o o Mo o W 5 [ Poﬂ HoE-
5 = oo o TR T Mo
N oL wT g o g = 2o o7
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be Hlae Ape) A9

5

.?‘

of 11 %] 9]

el

Z

0

)

—
file}
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0

N

o

A te =M, HAE g e] A=

75

[729-43] MediaPipe 7]
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5) MPUG050 74+ zbo]= MM olE &4 7z

 AFAAE E gE Y JdHHAA 22X ofFolx = R
4 9}o]sto](Arduino UNO R4 WiFi)sbe} zfol=2 Al MPU6050S 2
ek AAZE F2 71 o] AE Fr58klth. Arduino UNO R4
WiFig} zfol= AA MPU60S0S E3ll E5% 35 7F&5 X H o] H(accel
X, accelY, accelZ)+= 16384.0°0.2 A3} A4S AR F HEZ &
H A JEHE HEEHAY. o] dolH = ¢F 100ms(29 ¢F 10Hz)9]
A% F719F 9600bpse] R 9 &(baud rate)® 2 Algld LEE F3l To
uchDesigner®] Serial DATSIQHAEZ HuLo F7]

5

AR . TouchDesignerel| 5= Serial DATS

[l

O

|
H o]l E Convert DATRHHE Y DAT tolHAEE FAHoZ
AFESte] x, y, z9 Al AE=E EEsk T ©] % Math CHOP®l chann
el post OP 32| Elo]l A positive S A3l S5 #S =
Ao 2 AlA WEkge mE F3 XpolE AL JAEHAA A
ol A3 Airstd o2 FHAT. o9k Zol HAAE A F9
#e AME HE AZA gepr gl EAb-miE H o] st T3 Aol

2w 0FEd A2 PR

81) 32H]E Renesas RA4AM1 A S B3t vjo]|A2HAEEY HE

82) ¥ T Al(serial communication)oﬂ/ﬂ Tﬂ] olH 9 A% £ExE YJehyE o
A=, 23 AEH= AE(symbol)e & 97|

83) 'Data Operator’' @] SFA}=E, TouchDemgneroﬂfﬂ H2E F2}4(string), &=
AHE, XML, Ho]E(table) FEie] ¥]F3 HolEHE Agste o3 oly
TS A A
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math8

o»o@+0@

seriall_callbacks

Serial seriall

P 5@+

AR, x5 HolEH = ERJE FeheE9 wol= X 94 dES
Alo}st= Noise TOPO| Seedd® Iehm|H ol wisg = At 7]E9] A%
Aol gk w3 W g, xF9 SAYE oAb 5]

2 Wgaly] 9&) e e CHOP 58S F5ach w4, ¢
w

x= 4Y|o]E]+= Math CHOPS 53| 7Y 7M7hE AF=E ¥H2¥(rou

o
r>,
[m
AU
JE Y

_I_/

nd)3til 25 Hote JdAHE AFTE ©] g2 Logic CHOPOlA] Bou

ndsE 3% AA3ta Off When Outside Bounds 7]&5& AF&3}o],
e E x5 ghol A8 39 wiwk 1(ON)9] &40 H2 s =
Hely) =2 M A3 Count CHOPS. B AEE o] £71%0 HAE
FAalste] 4" A g BAdskH, o] 4 Fko] Noise TOP9| A

2 Seed gtoz FET oo whet AlM el wAlR 77| WEL

84) «V‘} 44 A 7] (pseudorandom number generator)oll A Yda-S A A S

71el =8 E = 7 2l
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Math math5

?ai v 5@+0

Logic logicl

2l o»5@+@

Math mathé

18
chan1 Ll
|

[ -45] x= HolY #e] A= A o]zl

E4, y= H°|El:= Noise CHOP — Hold CHOPSL. HAE — ge
lect CHOP — Math CHOP — Speed CHOPO & o]ojX|i= &9
A5 A Folxgde] FFHAT WA, Noise CHOP(Sparse) Al
o] mE HAg Wx gtS AT °] ¥ Hold CHOP> Logic

cHOPO Eg A EA k<l 20 =dslE =7k xS uAAA N
oised] 54 AHoA A HHE dHHoRE FAdE ME-E=(Sa
mple & Hold)®) Tx& AT} o]o]A Select CHOPX §F 2l
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o

T e 3 A Aojo HR3 rx, 1y, rz9S FE3ste] B 23 b

©]E|3= Math CHOPO|A]

&2 279 g3} 3D WJ sepule e Abgst] A e

Moz M Niy g E}Al Speed CHOPO & H Y ™, Spe
A oz A skl 3] H #ol

[ -46] y= HolH el As Ay vho] el

AA . z= Hl°]E+ Math CHOP, Logic CHOP, Count CHOP=
=2 o2 AA F 7He Feedback TOPY reset pulse I}2}m] E o

85) ofd = A5 Ay H YAE AlxdHo| A ALEH o2 WA
S EA A A (trigger)o] FZ(sample) } s Eg
W7kA] 1 s dASA FA(hold)stE 3|2 e dags
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g ] il WA Math CHOP

(discrete

A A 8 AT

i
oy
Gadl
o

—

_Z#I

il

Logic CHOPO|A]

Folt}. o] %

%

ol

Ay

o]= 2
E g Altrigger) A4

SEEEES

-
i
10
T
Ay

]_

o] F&3] 14 wert 1(ON)=

X

Logic CHOPY
o] 7 7]

st e,

S

o

T

&2

=S

T

ko)
pal

_(H

. 9]o] 4] Count CHOP

)

nlx]E 0 2 Count CHOPY

ot

7l ¢] Feedback TOP2 reset pulse 2} g o] 25t} reset pul

1

) InN

A&

=

=0
=]

H A Y
AL sk A

==
=

o
fug
Mo

)

0

o

o)
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2124 q2 9l 2Ol ?
202 M, 1(ON) Al E Feedback feedback2
= o i omO@+

Feedback Common

Target TOP

Reset Off Pulse

math7 logic4

feedbackl

logic3 count3

o3 q{< ol gtol Noise TOP2| Seed

12 0, 1(ON) & BB PIBH = H gt A

TEH o2 MPUG0S0 A FE9 x, v, z9 Al & dolHe 727
wo]= A= Wsk(x), ER1E I H(y), =W fAl(z)o] = T
o] HFYd AAY LAY F2E FFdHoz Ao TAAAME
MPU6050 AlAE 22 & Uio Ajste] F&Eo F2stg e, +
He EET Al9A FFo] 2 AlA dHolE e WHEE o]ojx W &
A8 ¥QAE Fxy} AANoZ Q%A ANIHEE YT
ol E3l A A #LVF "yAE A MxE AsEE 444
w7 FAgEE, TR g de] HolX ¢ 94 Tes AL
Ho 712 dHE AdH AAAR AFsEE AA AT

olelgh QIHAM Fx= FHo| AW HAH 5F 7es AAH
AU o] witow FFAI|= FHLA AHAAE HAFH B ATE
MPU6050 AAME Faf =39 HEH 284 dgS vk dolg
7F obd, A AUAE FEAT= VHFAZ AAEATE - A =

- ;7:3 -



AAse] ofsolg}
EEERE R

L=
j .

w
=
ol
i

ol

3
DK

mK

<
o

[18-48] MPU6050 d] o] g £}

A 25
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3. A4 2 AN AE o2 AxE AT

1) Arduino UNO R4 WiFi A|£H 7] &

B zZEEo A AREH AlA 7)HE A Al 282 Arduino UNO R
4 WiFi =& T4 o2 =5 A Y. Arduino UNO R4 WiFie= ©| %
Al R3)el Hl&] A4t £%= WE2E &% /O A2 5ol

o
td
e
a
Z
o

FadENeH, 53 AAIZE AA Holy ZEZW oA kA<

Aes ATt 2 ZEFol A= AlA HolHE TouchDesigner® A4

Hoz dAFafof stuw, =2 AHES Add A e e P

C 84180 x5 X7 253 0= Arduino UNO R4 WiFiZh 43¢

FA = AEH AT T3 WiFi 750l 235 o, & AFA =

A Algd FAISD Tekel bAHA FHVF Fadly] wwel USB-C
o

e,
i,
ol
1>

o

AA BE 2+ MPU6050(6-axis motiontracking device)S A3
t}. MPU60502 3= 7F& % AlA (accelerometer)8d) €} 35 A}o] &2 2~ 53
(gyroscope)8d 7t stute] ol JAH Fx=, A7|7F wWjg i PC 7]
ko2 Ao 7hdsle, AAZ 2 WE-=74.35YS 7138179

L= - =4 =
A, T drel AvE g2kl A9 AAAE g Al
A7 A5l 6% delHE BAel #83 F ks HolA M

PU6050°] 7} &&24 < Aelxn. 53 B #Eeo] £=59-34d-%

86) I H(Philips)oll A 7igst A=E B QAEIH oA % Mel A&
(SDA: dlo]E|, SCL: &g)7toe g o /je &#olB ]

ogk 911‘ TN ZEES
87) HeolHE gk Wl 1HEH Tﬂ"qoi AEetes T4 Has T4
88) A9 £X7t Wsglsle v &S R)S SA st AlA
89) =49 I H(Z4 %, angular velomty)a =4 st= AA
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- - WARNING ESP Header has
EsPa2-s3 epr0a1 3V3 signals, DO NOT
= T connect to 5V signals, you
(oeoty | NIEIED Certoisl] M) could damage the ESP32-53
(ovsoze IDEED LT oonon Which i mot sV tolerant
-« Corgowan] D
Micre 018/s0A [ZTTH
«-D
@OE e [ RSEGRD
b2 B2 [ JeTRORD
o [0 NCoPTAND
Pao2 017 G o UARI/ UsART
Micro Qwiic Micro
P40 O LED_BUILTIN P10z
pao Wiro  spl A0TKED | P09 Eseaass
2 @ Fower
Legend: M pigital B 12c [] other SERIAL
me [] anal W se M Anal
ower Analog SPI Analog —
SKU code: ABX@8887
W Ground Main Part [l UART/USART [ | PWM/Timer W s Upastes 36 duipons

[Z21¥9 -49] Arduino UNO R4 WiFi pinout diagram9)

90) https://docs.arduino.cc/hardware/uno—r4-wifi/
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2) MPU6050 AlA 7= % dlo|fg A=

MPU6050& I2C E4l 719k 2 Arduino UNO R4 WiFi¢t 25
H, E ZF e A dHolHE a&4or FE317] 98 getMotio
n6() FFIDE ALt o] 4= 671 F(ax, ay, az, gx, gy, gz)°
#s FA golEole WA oR B AFdA = o] Jhed TS E 3

e

FAow QM 255 AT

Ry

=(ax, ay, az)

[-13-50] MPU60502] 3% 3|2 %92

MPU6050 AAM oA HS5EH = 7HE5E HolH = WhiHox +2g W

=

A2 AAEY, A (raw)®) g2 16HEW A FJej2 Agdv. MP

91) MPU6050 o}Folx etol® el (Jeff Rowberg 7]Hb)o| A #|&3t= Wb

=] >~
e

92) https://ko.gnscomponent.com/sensor-module
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U60509] 7tH&% dAdx|7F +2g= AAE 45, 1gv 16384 LSB(least
significant bit)® = T AT weba Y& AAMZES 16384.002 Y-
HoAA g(FH 7HER ¢ g-force)®) ©@9le] =EFoR WEHY, &
2hEo] AR M & ool 2 =9 o] o] At RAHS FY
sk ATk

accelX = ax / 16384.0
accelY = ay / 16384.0
accelZ = az / 16384.0

ol218t A F3 A=A+ TouchDesignerol A Al 24 upelu| g2 Z
mjsgatr] 9k AAe AFoE AMEHY, 29 oF 10Hz(HAF 1H4
100ms)9] F71= A HH o2 FEHY. AEHE2 9600bpse] Al2lE %
£ 5 FA 3] TouchDesigner®] Serial DATS} MAH A o
sttt Aarstd #2 8 eSS s VSR JEREA A F

TAE Agarnche, A4 zdAe 718754 59 A
7 =

oy 1o i

-

[e3]
=
= 5

N,

93) AA FH AujoA oldE A& % grgz W3 (ADC)SE A%,
ek A HHY, B B2 &9 W (scaling) 3HS AAA &
7] AEe] gAE dHolHE 9n

94) A G A"l A slte] HolHE sl -‘H’éﬁ AME-EE bite]

95) o] X 4=(binary) ©lolE oA 7Fd e L2 ouEy, AMAgAE =
A 7hsst HA T9Y W3 (sensitivity) & L}E]r]ﬂ% A EE o

96) A7 T Holl 98] EAVF v o AV E YERYE T

}-N' 2
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setup() {
Serial.begin(9600); 9600bps =4
Wire.begin();
mpu.initialize();

if (!mpu.testConnection()) {
Serial.println("MPU6050 21Z Au{");
while (1);

}

Serial.println("MPU6050 1Z M3");

loop() {
ax, ay, az;

% Ci7 T Jt&E, X012 IOl 4

mpu.getMotion6(&ax, &ay, &z, &gx, &gy, &gz); @/\{ HIO|E &0

accelX = ax / 16384.0;
accelY = ay / 16384.0;
accelZ = az / 16384.0;

Serial.print(accelX, 2);

Serial.print(",");

Serial.print(accelY, 2); [5] TouchDesigner0il Al TitAl (parse)dt Il
Serial.print(","); g2 dE5E=2 22
Serial.println(accelz, 2);

delay(100);

[2¥-51] Arduino IDEE ©]&3 MPU6050 ==

_79_



3) Arduino UNO R4 WiFist MPU6050¢] #j4 T

MPU6050> I*C S4ls AR&stR=E, wjd& <3E-8>9 o] wes)
A T4 d

8> Arduino UNO R4 WiFi¢} MPU6050¢] wjA
MPU6050 | R4 Pin

oo e MPUB050 2E0 =& MAAZ2 3zots BHe=z
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ABSTRACT

A Study on the Real-time Sensory Transfer Structure
of Ritualistic Performance

-The Multimedia Music Work <Je-Uisik : Gaekgwi>-

Seo, Geon Ho

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

This study describes the production process of the interactive
media performance <Je-Uisik : Gaekgwi>, which reinterprets
shamanistic rituals through modern media art technologies against
the backdrop of existential anxiety 1in technological society.
Grounded in Roy Ascott’s Technoetic Arts theory, this research
explores the aesthetics of horror by sensing invisible entities using
technology, moving beyond the mere visual consumption of

shamanism often found in commercial media.
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First, the study establishes a visual strategy of invisibility and
abstraction. Instead of depicting concrete shapes of spirits,
TouchDesigner is utilized to visualize the flow of formless energy
and non-verbal texts. Furthermore, 3D models of religious icons are
deconstructed into digital particles, visualizing ontological instability
where fixed objects of belief dissolve into digital energy. This
approach induces an imaginative fear in the audience by suggesting
the presence of invisible entities rather than displaying them
explicitly.

Second, the auditory experience creates the texture of invisible
energy through digital signal processing. Max/MSP is used to
fragment ritual sounds, such as shamanic bells, into micro—particles.
Additionally, real-time audio processing techniques are applied to
distort acoustic spaces and modify human voices into grotesque,
non-human sounds, thereby blurring the boundaries between reality
and the surreal to complete an auditory sense of horror.

Third, the performance practices Techno-Shamanism through the
synchronization of the body and data. By converting the performer’s
physical tremors into data via Arduino and MPU6050 sensors, and
tracking hand gestures with MediaPipe to control the audiovisual
system in real-time, the work demonstrates the aesthetic
correspondence between a shaman's trance and modern data
processing. This artistic attempt proves that the media artist can
function as a "messenger shaman,” mediating between the visible
and invisible worlds.

These achievements inherit and expand upon the concepts of

- 102 -



Techno—Shamanism envisioned by Nam June Paik and Roy Ascott.
Within the digital ritual space constructed by the artwork, the
audience  experiences synesthetic  spirituality and  extended
consciousness. Ultimately, this study confirms that technological
media, when organically combined with bio—data, can elicit genuine
emotional immersion and bridge the gap between the virtual and the
real, validating the potential of digital technology as a modern

spiritual medium.
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