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2) TouchDesigner 974 Az 2
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BAS L 248+ A
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O GLSL 7|vF = A

GLSL Aleldel e e A4S bxax AxAUVINE 7oz 7}
Aol g Axtste WAooz ojfofFitt B AFelA= Ulcircle),
2 (rect), A(line) 2& 7] EF& BF IE= YFoA AHestd o
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vecZ2 p = uv * 20 - 1.0

7 vec2 : 24490 AE(x, v)E AFS7] 1% GLSL WE o],
Uop: A8 FEE AGSs WER, ofF Aoy Aae JE
972 AbgE

houv i 071 WY UV HEE 1719 A HuAz wae)
918 AbgE

47) Bl2A] FOA 0-1 YIS 2t 249 B2, 94 IS Atsteto
xdste FEE Dok

48) TouchDesignerol A 7]3}8t% eSS AMAId1 Z2Z5F= Surface Operator
Ad ==
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g Aitakste], olF 7 =¥ F4vt ARG J1E AEAIA Add £

A8l SAA caAAMe AR {r =
length(p - ¢)} & A4Esta, Yats= W2 S 3 7 (thickness)ol &l {ab
s(r - R)} gol 54 ®9 <t S5ojo+
Fe = st AgHoz FE57 98 vecd fragColord0)Z vl 7 o}
Aol NS FE A AGAH Holx gF&=% smoothstepd) ™8 %

o] & A& <otE] o &l oA (anti-aliasing)52) S & &3t}

FAu FAFE PO 7

uniform vec2 u_resolution;
out vec4 fragColor;

float ring(vec2 p, vec2 c, float R, float thickness){
float r = length(p - c);
float d = abs(r - R);
return smoothstep(thickness, 0.0, d);

Iy

void main()

1
vec2 uv = gl_FragCoord.xy / u_resolution;
vec2 p = uv % 2.0 - 1.0;
float mask = ring(p, vec2(90.0), 0.6, 0.02);
vec3 col = vec3(mask);
fragColor = vec4(col, 1.0);
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uniform vec2 u_resolution;
out vec4 fragColor;

float lineRect(vec2 p, vec2 center, float halfLength, float halfWidth){
vec2 q = p — center;
vec2 d = abs(q) - vec2(halfLength, halfWidth);
filoat disE = maxldix, diy)s
float aa = 0.005;
return smoothstep(aa, 0.0, dist);

I

void main()

{
vec2 uv = gl_FragCoord.xy / u_resolution;
vecz p = uv * 2.0 - 1.0;

float mask = lineRect(p, vec2(0.0), 0.8, 0.02);

vec3 col = vec3(mask);
fragColor = vec4(col, 1.0);
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® UV #3¥ W Z(perturbation)

TR gkar AJ7h
wt AL W3EtEE 7] e UV FH x| theksk W Z(perturbation)

g Agstar. o B4 P BEY, 17, 5% FAE ALH
1

px += sin(p.y * freq + time * speed) * amp;

7hopx 0 FE pd xF e 9rletH, 7 SdAAE xF AXE HWH
A7l tidel "t

. sin(p.y * freq + time * speed) : y= Ao F3F(freq)S H3tL
Al Zt(time)ol & E(speed)S A &3lo] AAE FFo=HE ALl 3y W
AE AitstE FEolth

Mg A7)(&

=
S| st B fAFE 22AYS wED 9d gyek AL 49 T
2Ago] AYAA FRAAEZ, gy Ty wol= Yk ghs S

p += fI(p + time) * al + L(p * scale — time) * a2;
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7h fl(p + time) @ 9 FH3Fol AlZHtime)S dstel A WA o= T
T flo] Alzte] we} Wale 54 S WA ES g

thoal @ flellA REEolzl WS dnintE e %

3k 7hs A ol ok

o} f2(p * scale — time) : FHZE pol scale S Hall T1HE FU)=
sYAY &9, times wiA W) WEow Hdst= F WA
Hy WE 22 e

uv Hx (Y LS8 HA)
=warpl(p U time = 1:0];
float w2:= warp2(p *-1.7, U time % 0.6);

vec2 pw
pw.X +=

float mask = circle(pw, 0.55, 0.04);

g = 24(1), Hid = H3(09)
vec3 col = vec3(mask);
fragColor = vec4(col, 1.0);

[29-17] UVHE HZE 3=
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ol F7lel wave gr=olt}

loat t){

float f1
float f2

float wl = s5in(6.283185
float w2 = sin(6.2831¢

return wl # 0.6 + w2 % 0.4;

N
oy
I

[1¥-19] wavedt
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oF Aol A<= GLSL 7Ivr d8) A, 33 Wiz 18 <3 24
£ TouchDesigner W4-oll A ¥ 3] 2] (post-processing)®) A AS F3f
T 9oz AYHAL 3D ¥E A GLSL TopPS Fd 2DE
65 H v A7 HAHo|A = HSV adjust TOP, transform TO
P, level TOP, feedback TOPS T A o= o U] A Fx7F AL
&5 AT
GLSL Aloltel A A @ el HSV adjust TOPS %3 2D 3}l
Aol AMAFS oAl gk ¥ A Elstal, transform TOPS &3 91X, 3|4,
2Ad Fol 2AEM, A Wl Ao FP I WFdo] AEETh o]ojA
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ALt Ao A AT = e B Br] WSty e &4l HAs)
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ojd zlYde omAE dA vEr AT e Zed st
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Max for Live

@_.. Live _—.

Speakers

TouchDesigner

Projector

=)  Audio Signal
=) Video Signal

ety Conttrol Signal

[29-22] & Al=" AA=

2) OSC &4l

OSC(Open Sound Control)3N:= UES= 7|wto g 2AA7F HE w ] o
dolg & wststr] 98] AAE wWAA Z2EZZ P F498% XE

Ho0E F&f A it delHE wan dgHer dad ¢ dn. £
AR M= o]g]d OSC T2E Aesle] AnfEZdA =d% A4 b

o]E = TouchDesigner ¥ Max® A& 3dlE AAI7F g H o]~

Ak 53] Wi-Fi $H4dolA F4et= OSCe 74 dAZe] ofg& Fd

57) OSC(Open Sound Control)= 1997d UC Berkeley2] CNMAT(Center for
New Music and Audio Technologies)ol A A¢tE TR EIZZ UEYZ 7|yt
AAIZE HEu o] doly dES 98] AAE wAA ot

58) MES A 4% FAE F&3H7] Hdl Foxe 173 Faolt)

59) stute] 1P A <tollA 54 Zzagioly} Au| A2 dolHE HdEstr] 9
 AlgE= =2F Ad Haolth
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fZe Al Fx+= i0S A AAIZE AA HolHE HgH o
2 Agstar dEetr] el o] A ZEAdYAE wtor A
ATk import BHES F3 dholXH 111] 6ol A ZedYas oo o
oo 2z ae] o] gk Aot SwiftUl= A A Ul o)
T3k, CoreMotion®} CoreLocation< 7}&%, Apo]l2 U &
A HeolHE Fyste 93 Fdgt EYA A
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import Swiftul A FH UIS] WCHE FAISHE T YUY

import CoreMotion 2MMojE =3

import CoreLocation #I*l HIOIE| +=F(ZTt2 H|0|E8)
import Network OSCE||0|E{ UDP& 4!

import UIKit W2t s XY

import AVFoundation 3¢ ZE2332 QAEHO|AE QEHOR {X|517| et 2C|2 MM H|ojof &&
import MediaPlayer EEHEOMEE ZtX|

// MARK: - 0SC Minimal
struct 0SC {
static func encode(address: String, floats: [Float]) -> Data {
var data = Data()
func pad(_ s: String) -> Data {
var bytes = Array(s.utf8) + [0]
while bytes.count % 4 != @ { bytes.append(®) }
return Data(bytes)

¥
data.append(pad(address))
let tag = "," + String(repeating: "f", count: floats.count)

data.append(pad(tag))
for f in floats {
var be = f.bitPattern.bigEndian

data.append(Data(bytes: &be, count: MemoryLayout<UInt32>.size))
}

return data

[Z3-24] =70l d M 27] AlE

@ UI AA
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& rEAY =Ygt $A4S B &4 B eHE ANtew

// MARK: - UI

struct ContentView: View { M
QEnvironment(\.scenePhase) private var scenePhase 1
@StateObject private var streamer = SensorStreamer() =

QAppStorage("targetHost") private var targetHost: String = "127.0.0.1"
@AppStorage("targetPort") private var targetPort: Int = 8000 JI AFEH
QAppStorage("rateHz") private var rateHz: Double = 50
@AppStorage("sendAccel") private var sendAccel: Bool = true
Q@AppStorage("sendCompass") private var sendCompass: Bool = true o
QAppStorage("sendTouch") private var sendTouchFlag: Bool = true
Q@AppStorage("compassResolutionDeg") private var compassResolutionDeg: Double = 0.1
QAppStorage("compassMinInterval") private var compassMinInterval: Double = ©.10
@AppStorage("touchResolution") private var touchResolution: Double = 0.1
Q@AppStorage("touchMinInterval") private var touchMinInterval: Double = 0.05

@State private var showFullscreenTouch = false

// Port number formatter (1...65535)

private let portFormatter: NumberFormatter = { A}-E-IWF c'):la_.!.‘,‘-_p ZEHSE
let f = NumberFormatter() 1-65535 H2| 2 H|ststn
f.numberStyle = .none 55}= NumberFormatter 4 5

f.minimum = 1
f.maximum = 65535
return f

30

[23-25] UI <4
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OSC Sensor Sender

H
Im gy
rE k>

192.168.0.1
7500

Apply

Accelerometer (faccel x y z)
Compass (/compass radians)
Touch (ftouch x y down)

Rate: 50 Hz

A2 E(Throttle)

Resolution: &3k #1317} x| H 2}
ol &Y mat ME

Min Interval: | & M% 7+4
(X8 Azt ojstz = HE HB)

Resolution: 0.10°

Min Interval: 0.10's «

ROTTLE
Resolution: 0.1

Min Interval: 0.05 s ==

X

[0S

op

N
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A8 = Y= 7] A AAolth £F HA AxH o] FHE A7
Ao vEmsty] g8, s doll Aol (g A aEE v
ol A@Hor A £ AES A olHT Ft VvEe AFA
7h 2nbEES s AA S o] 2R s ttEs b 7)o

.gesture(
DragGesture(minimunDistance: @)
.onChanged { v in
let nx = max(0, min(1, v.location.x / max(1, geo.size.width)))
let ny = max(8, min(1, 1 - (v.location.y / max(1, geo.size.height))))
1sDown = true
lastTouch = (nx, ny)

let p = CGPoint(x: nx, y: ny)
if shouldAdvanceColor(current: p) {
advanceColor(ats p)

}
appendPoint(x: nx, y: ny, color: currentColor)
E{x|Aa32l
streamer.sendTouch(x: nx, y: ny, down: true) %"‘Zﬁ Al E‘g
> A Qi3|7] 8l
.onEnded { _ in E{X|H|0| &
isDown = false Id.g_ ac

streamer.sendTouch(x: @, y: @, down: false)
}

[Z29-27] §A] dlolf dF 3 23
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ABSTRACT

A Study on Real-Time Multimedia Music Works Using

Smartphone Sensors and Bass Guitar

-Multimedia Music Work <Low Tide>-

LEE, JIWOO

Dept. of Multimedia
Graduate School of Digital Image and Contents
Dongguk University

<Low Tide> 1s a multimedia music work that integrates bass
guitar performance, smartphone sensor data, and real-time audiovisual
processing within an interactive system. The work explores the
expansion of musical expression through the convergence of live
instrumental performance and computational media, emphasizing the
interaction between sound, movement, and visual form. The bass
guitar is treated not only as a musical instrument but also as a
physical interface, foregrounding the performer’s bodily gestures as a
driving force of audiovisual change.

The system extends the expressive range of the instrument
through granular synthesis, additive synthesis, and reverberation

implemented in Max for Live. These processes generate timbral
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variations and high—frequency textures that exceed the acoustic
limitations of the bass guitar, transforming Jlow-frequency
performance material into evolving sonic layers that respond to
changes in playing intensity and articulation. Smartphone motion
sensor data, transmitted via OSC, functions as an additional input
source that modulates key parameters in both sound processing and
GLSL-based visuals developed in TouchDesigner. The performer’s
gestures directly influence the behavior of the audiovisual output,
enabling a continuous correspondence between physical movement,
sound transformation, and visual change.

Through this real-time linkage, sound and image operate as
interdependent elements rather than separate layers. The visuals
emerge not as illustrative accompaniments but as parallel
manifestations of shared performance data, forming an immersive
environment in which musical expression and visual transformation
unfold as a unified process. Unlike performances relying on
pre-rendered media, <Low Tide> emphasizes live interaction and
variability, inviting the audience to experience sound, movement, and

visual change as a single integrated field.
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1. Low Tide video: 202513 11¥ 8 olalat A& & dA

2. Low Tide score: 2}3% o} H

3. Low Tide max patch: Z35o] AF8¥ Max ¥ %] &t

¢

4. Bass Head code: ZF&Eol AF8¥ AulEZE o Z Aol 7/ 7=
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