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71) 

72) 

[ -28] RNBO Shimmer Reverb
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, p @title RoomA~ allpass~, comb~, 

onepole~, delay~ . 

p @title CombL~ comb~ (comb filtering)73)

.

 

73) , 

[ -29] p @title Reverb~ 
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[ -30] p @title Reverb~ 
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  ⑤ FFT 

 FFT(Fast Fourier Transform)

. Max pfft~ 

FFT , window size, overlap size

. window size

. , 44.1kHz

window size 1024 1024 , 

23ms . 

.

 overlap size window size

. FFT (hop)

, .

 FFT

. 

, (threshold) 

. , , 

. FFT

, .
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 [ -10] pfft~ 
ngate~ FFT . [ -32]

pfft~ ngate~
. 0

. 

[ -31] (A)

(B)

[ -32] FFT 



- 35 -

3. 

 DIMENSION

. 

 1) 

 

 [ -6] TouchDesigner OSC

Max . 

 Max DIMENSION

. [ -33]

. change

. line
. split , 

. 

G (Major)74) . 

, 100 826

split .

74) 
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 2) 

 

. line
, zmap

. 

saw~
.

[ -33]
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 [ -34] , [

-22] .

[ -34] , 
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 3) 

 ⦁
. 0, 1 , 

0 1 . [ -35]

0 0.006 , [ -36]

sel 75) 0

. , 

, 

. change  line
, if $f1 >= 0.5 then 1 else 0 

0.5 .

75) sel 

. 

. 

[ -35]
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 4) 

 

  DIMENSION

. Raum 

rate feedback . [ -37]

.

 

[ -36] grab ⦁
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 [ -38] zmap scale
.

[ -37]

[ -38] Raum 
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 5) 

 DIMENSION

. , 

76) . [ -39] 

0~170 scale 0 5

. sel 0 5

. 

77) . 

. line
amplitude envelope .

76) . .

77) 

[ -39]
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4. 

 4 , , , , 

4 78) . (visual design)  

TouchDesigner .

  1) 

 

 . TouchDesinger

Bullet Solver COMP , Actor COMP

Actor COMP

. Bullet Solver

, . [

-40] Bullet Solver COMP . 

.

 x, y, z , 

. x, y, z 0 . 

.

78) 
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 1D, 2D, 3D , 

3D 

. 3 , 2D

. [ -41]

.

 Actor COMP (kinematic state), (collision shape), 

(friction), (rolling friction), (restitution) 

[ -40] Bullet Solver COMP

[ -41] 3 2
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. 

Dynamic, Static

.

 DIMENSION Sculpture

,  

. [ -42] Max

TouchDesigner OSC Max 

TouchDesigner .

 Sphere SOP79) . 

Clip SOP . 

Transform SOP , Actor COMP . 

Constant MAT80) Actor COMP

81)(alpha) 0 .

 (Ball) Sphere SOP

. Delete SOP

79) Surface Operator . Mash, Polygon 3D .

80) Matarial Operator . 3D , .

81) . 1 , 0

.

[ -42] Max OSC OSC 

TouchDesigner 
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. Actor COMP

. Constant MAT Actor 

COMP . [ -43]

.

 , 

(point)82) . [ -44] CHOP Excute DAT83)

(python) . 

 

 if val == 0: val ‘0’

. op(‘sphere2’).par.freq = 7 Sphere SOP 2 feq 

82) 3D .

83) Data Operator . , , 

.

[ -43] Bullet Solver COMP 3D Actor COMP

[ -44]
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7 . elif if val

, 

.

 Logic Pro

. 0 127

(note) , , 3D 

. 

TouchDesigner , . 

[ -45]

.

 2) 

 (sine wave), (triangle wave), 

(square wave) . DIMENSION

, , , 

. [ -46] Max

, OSC . 

[ -45]
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 [ -47] TouchDesigner

. OSC in CHOP Select CHOP 1

Constant CHOP . 

Select CHOP 2 , Math CHOP

. Null CHOP

. 

 

[ -46] OSC

[ -47] TouchDesigner OSC
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 [ -48] Null CHOP Pattern CHOP

. Pattern CHOP , , 

, , . 

. 

 [ -49] , 

(harmonics)84), 

(harmonic spread)85), (exponent)86)

.

84) . 

85) . , 

.

86) . , 

.

[ -48] Pattern CHOP
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 [ -50] , , 

.

[ -49] ( ), ( )

[ -50] , , 
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[ -51] (peirod)

. [ -49]

.

 

 [ -52] (exponent)

. 

  [ -50, 51, 52]

.

[ -51]

[ -52]
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3) 

 

(anamorphic) . 

, 

. 15

‘ ‘

17 ’ ’

87).

 , , , 

, , 

. 

.

87) , 「3D 

-< > -」『 』 23 1 (2024.05), 

159-179

[ -53]
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III. 

 

 DIMENSION

<Tesseract> 2024 11 9

(SIMM) ‘SEEING 

SOUND LISTENING IMAGE 2024’ .

 1. 

  ‘4 3 2 .’ 

. 

. 3

, . 4

. 

‘ , (stereo 

image)88) , 4

‘ . 

, 4

, 

.

 

. 

. 

88) , 
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, 

. 

. 4

.

 DIMENSION 0

, 1 . , 

1 2

, 2 3 .

 

 2. 

  1) 

 , . 

. [ -54]
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 , 

. [ -55]

. DIMENSION

Leap Motion

, Arduino LED . 

Max TouchDesigner

,  Arduino IDE LED

. 

.

[ -54]
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2) 

 Intro - A – B – C – D . 4

4 , G . BPM89)

.

89) Beat Per Minute . .

파트 Intro A B C D

타임라인 
(분:초:프레임)

0:00:00~
0:15:59

0:16:00~
2:23:59

2:24:00~
4:54:18

4:54:19~
5:49:9

5:49:10~
7:52:36

마디 4 32 40 16 36

BPM 60 60
60–62–64
–66–68 

70 70

< -1> BPM

[ -55]
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 Intro (pad) 90) , 

.

 A DIMENSION

. 

. 

, A 15 Sculpture

. Serum

.

 B A Serum

DIMENSION . 

, Serum Alchemy

. 

 C DIMENSION . 

Sampler , (kick), (snare) 

. Serum (lead)

(bass) .

 D DIMENSION . 

DIMENSION

, Serum, Alchemy, ES2, Sculpture

Sampler . 

90) 
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3) 

 , , , , . 

. 

DIMENSION .

 

 ① Intro

 Intro (fade-in) . 

.

② A

 A DIMENSION

0 2

. . 3D 

, . 

. , 

. 

0

[ -56] Intro
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. , 

. [ -57] 1 8

, 9 10 , 11

13 , 

14 16 .

 , 

, 

. 

DIMENSION .

 

③ B

 B A . 

1 2 . 

[ -57] A
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DIMENSION

, 

, . 

C . [

-58] 1 4 A . 5

7 DIMENSION , 

. 8 10 . 11

12 . 13 16

. 

 B A

, . DIMENSION

. 

.

 
[ -58] B
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 ④ C

 C . B

. 2

3 , 

. 4

. [ -59] 1 5

. 5 9 3

. 10 11

. 12 14 D

3 .

 C . , 

, 

.

[ -59] C
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⑤ D

 

 D . 4

, . [

-60] C

. 

 3D 

, . 

(light)

. , 

. [ -61]

.

[ -60] D
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[ -62] , 

.

 

[ -61]

[ -62] 3D , 
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 [ -63] 3D , 

. Serum

(bass) , 

. 

 [ -64] . 

(fill in)91) 

(tesseract)92) . 

91) , 

92) 

[ -63]

[ -64] (tesseract)
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 [ -65] x, y, z

. 4 . 

 [ -66] 3D . 

. 

, 

.

[ -65]

[ -66] 3D , 
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 [ -67] 3D . 

, A . 

, 

.

 D , , 

, , 

. (cymbal) 

, (rise) , 

. , 

(arpeggio)93), 

DIMENSION 

.

93) 

[ -67] 3D 

A
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 IV. 

 DIMENSION

. 

DIMENSION

, 

<Tesseract> . 

, . 

, , 

. 

 3D . Max

, . 

Leap Motion

TouchDesigner Max

. Logic Pro

, TouchDesigner

. 

LED

.

 

. 

, 

. 

3D , .
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 , Leap Motion

y . 

, 

. 

, 

, 

.

 , y

, Computer Vision 

, . 

, 

. , 

. 

, 

.

 

 

Keyword (검색어): DIMENSION, 인터페이스(interface), 오디오 비주얼
(audio-visual), 컴퓨터음악(computer music), 핸드 트래킹(hand tracking), 

인터랙티브 멀티미디어 음악(interactive multimedia music), Max, 실시간 사
운드 프로세싱(real-time sound processing), TouchDesigner, 아두이노
(Arduino), 피지컬 컴퓨팅(physical computing), Visualization

E-mail: kgup97@gmail.com
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Abstract

Interactive multimedia producing study

based on recognition of hand’s movement

-focuse on Multimedia Art <Tesseract>-

Kim, Yeon Ho

Department of Multimedia

Graduate School of Digital Image and Contents

Dongguk University

 This study presents the design and implementation of the 

DIMENSION, a musical instrument designed to minimize physical 

contact, through the production process of the interactive 

multimedia artwork <Tesseract>. DIMENSION combines real-time 

hand-tracking technology (Leap Motion Controller 2), vibration 

sensing using piezo pickups, and LED control based on Arduino 

to enable the interaction of visual and auditory elements. 
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Through this musical instrument, performers can intuitively 

control timbre, pitch, and sound effects using only hand 

gestures, providing an immersive experience for the audience.

 <Tesseract> explores the abstract concept of 4D spacetime, 

expressed visually through points, lines, planes, solid shapes, 

and polytopes implemented using TouchDesigner. The work also 

employs TouchDesigner’s physics engine (Bullet Solver) to 

create animations that capture realistic movements and 

interactions, combined with various visual effects. The auditory 

elements merge tape music with live performance. While the 

tape music was produced using Logic Pro, the live performance 

is based on sounds generated through DIMENSION and designed 

using Max. In particular, Max was used not only to create 

plucking and bowing sounds for DIMENSION but also to design 

and implement various sound effects such as detuning, delay, 

and reverb. This allows performers to control timbre, pitch, and 

sound effects in real time, showcasing new possibilities for 

interaction between performance and sound effects.

 DIMENSION is designed in the shape of a triangular prism, 

aligning with the theme of 4D spacetime, while its LEDs 

enhance both the performance and visual effects. The LEDs 

highlight the movement of the strings and the performer’s 

gestures, delivering a more impactful performance and musical 

transitions to the audience.

 This study reimagines traditional musical performance by 

utilizing a musical instrument designed to minimize physical 
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contact, creating a new form of audiovisual experience. 

Furthermore, it expands the potential of multimedia 

performances by integrating technology and art, offering new 

directions for interactive multimedia works.
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: DVD

1. Tesseract 

2024 11 9 <Tesseract>

2. Tesseract 

TouchDesigner , DIMENSION Max , Arduino 
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