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(1) o}F°]x IDE(integrated development environment)46) F= 24
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t softPotPin = - SoftPot MA{ & (o}
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t softPotValue = 8; SoftPot HA &t
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fsrvValue = @; FSR M 3k

pinMode (softPotPin, TNPUT);
pinMode(fsrPin, TNPUT);

1 loop() {
SoftPot A £t 17| (0 ~ 1023)
softPotValue = analogRead(softPotPin);

FSR MA 2t 27| (0 ~ 1023)

fsrValue = analogRead(fsrPin);
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Serial.print("\tF ol
Serial.println{fsrvalue);
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= MA Arduino 2=

softPotPin = AS;
fsrPin = Al;

ledPin — 9; TLED E (PWM &%

softPotValue = B;
fsrvalue = 8;
ledBrightness

(1= I RN R I R UYL

tup() {

Serial.begin{9608); Marx/MSP ¢ = Al2|e E Al

pinMode(softPotPin, INPUT);:
pinMode(fsrPin, INPUT);
pinMode(ledPin, OUTPUT);

softPotValue = analogRead(softPotPin);

JF FSR LA ' : 3
fsrvalue = analogRead(fsrPin);

FSR Zi2 LED 2/7|=2 o= (0 ~ 255)

ledBrightness = map({fsrvalue, 8, 1823, 8, 255);

LED 17| &3 (2r=30il wet Esth)
analogWrite(ledPin, ledBrightness);
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Serial.print( e
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Serial.print{”\t A -}
Serial.println(fsrvalue);
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delay(
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#include <math.h>

¢ linearValue = 512;
logValue = @;
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224 <The dying swan - Natalia osipova (The royal ballet)>
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[72¥8-16] The dying swan - Natalia osipova (The royal ballet)>4)
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(1) FMtAd 9 718 784
y(t)= Asin 2xfct + Isin(2xfmt))

7hoA =9 Alme &

u. fe : 7hE o (carrier)6) Fb<¢

o} fm ¢ 2E# o] ¥ (modulator)5?) F 34
X2

2t 7 REH oA QY 2~ S

mEeold A 1= S Bggel 2 9L
Pt E5% 9 e nxdst AgEel B S

DEo|M QA REH|0|E] Fhtp
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LIS ESTES

FM synthesis
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0 T SYAA e FAEE HI s

-
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- modulator amplitude
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[1¥-21]& FM9] 7|2 %5 793 WA E patcher 2H
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AES ALEslo] F2E FASIATE patchert 5 HAS A
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2) PM&FM synthesis

[28-23]¢] Max/MSP #| %= F3 WZ(FM, frequency m

odulation)®} YA+ W Z(PM, phase modulation)fDE Z3g3}o]

e 53 A5 E AAsteE P22 AAFUAY. Ao a4

2 718 Ay A Z(cycle~)E 7|HFo® FMI PM WHEE
o

e zzsl 7h Alo] gy QHAEI} o]F AU

PM amount PM SAW freq PM SAW amount

FM delay ms FM amount PM freq shift

0.77
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i Saw PM Control
| SLIe| FutrE
| 8 & LTt o)
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i ¥ 1 E 1ol Al IO H|0]
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3) wavetable synthesis

Ao zn dAP S Bsolue Aol o A
93 slo|mHol %ol 7% S Max/MSP #74el4 TaAH
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=
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4) rhythm sequencer

[18-25]+= A1&(audio sample)6> 7]¥Fe] A -?4/\1(S€quencjng)66)
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5) FDN(feedback delay network) digital reverb

B zZFZ oA AEFE g BB E Miller Puckettef?o] A|¢tst t]

Ag et o] Al 4 54 N de el

E°] NxN ©¢9] o]5 &< (unitary gain

o2

matrix)68)o] JHE F Al o] gJoew Iy X
=

+ °|% AlF(gain multiplier)697} 1= A% &

o] glom g PHES srpvl= 8 H(Hadamard matrix)70=

olgl 172 FDN9| 4X4 digital reverb®e] 2] o]t}

[721¥1-26] feedback delay network?l)

67) Max®} Pure Data(Pd) ¢1€ 2E] B Uéﬂ njtjo] LAZEY o] AR}
He sy

68) oA 7} WakA] = /\]ﬁ
69) A9 Azl WA =9
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Miller Puckette®] YA g gHE = YXE AF A

e
97 grke] ag WS BAS] AFHQ G GIE

3= duElZo e AAEAL. o] ¢

2 AFe Bedor AAsiH HEE Max/MSP A=
olgfdt HWr duglES FAT FAZQ Aot HAE
g B = AAx &2 diolE Fa 7] wAE AR F v
sl AP or A A 5 2EE =ol= W

= olgd HAgS E8Hor A

[

o U

I5)

H-2719] W AN E sfplay~5 A& 9F 292
QA o] AFE puckettelbreverb A B I X =

OE]
A3t} damping frequency, damping?), feedback gain % 9
Aol s FFsto] gy B A& At SAS Ao
Atk mixE ZAHIE live.dial LEAEE 57 FHE
AT ke HES AASY 0% YT 100%E BHE AlS
9 =83t sfplay~ollA 9% ASE sigrg &3 Ao
3 452835t damping freq, damping, feedback gain %k
o] AAIZte® A Held wrdET g E AoH AS= liv

e.gain~QBAEZS B3] HFo] AN HEHor =9

71) Reverb Topologies and Design—-Tom Erbe(UC San Diego)
72) o2l MY HEAQA dyo] A2E AAStA MNEE A st W
73) T35 A AY e A|Fo] A} B4R EE Aojste U A
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damping freq

damping

mix

live.dial L feedback gain

[729]-27] feedback delay network reverb ¥} %]

[27-28]¢] puckettel6reverb ABE I A= glHE 314

Ag FEow v o] #el, vew vES R 1 FE

feedback gain A|o] #=S E3 A

2% Azl B4 FRsEE gAY dxae d@e o
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] A9 B3 dEH=Z gEd 25E F=dA 24¢th. dampi
ng freq Aol 32 ZHO HALEZ Fu4E AAJ
5 Qs 23 S AASH clip~L B A
W AR A Azt =)

< AT

B tapout~ 1.42763

%
s b One-Pole Filtering, Z|=4 *g.'EiQ} 2|
;'v, tapin-3.23873
[N Y izvout- 320875

'ap ut~ 46.6838 t tapout~ 88.562302 In 20. 20000, J op~0.0.25 m

- 55455609 T
7 =101 277954 AW o,

tapout~ 20.186199
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g T Ao el
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; H xu ut- 31469299 fspou e i~ 115397003 3 1w
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: lp ut~ 5.2345 il ; : & L gy AL
onepol
ﬁ ﬂ ;
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Chorst X|Q1A|ZH
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o| Zlo| MH

H in~
': || R

tapin 55 456699 [

a apin - 46,6838 :

[729-28] feedback delay network reverb A B. o |

AT = sfplay~9A AlZ8| puckettelbreverb@ A& H o]

27] WAZF AAE o=y BEYS e ddow 3%
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6) Karplus—Strong string synthesis

[2%-29] Karplus-Strong &gl & =274

[19-30] Karplus-Strong &4 18]=S 733 o A& noise~
9} rand~QLEAEE %7] A= 252 AR ZY (pluck)d
dol 4glE A Ty LR AES} Ao &

g Arxor 243 4 k.

74) https://en.wikipedia.org/wiki/Karplus%E2%80%93Strong_string_synthesis
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 noise~ [l rand-~ 10000.
T T
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[72¥]1-30] Karplus-Strong string$
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=
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=
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¥

y

75) 25 7Y F3<(20HZz20kHz) o A 53k dUAE 7H A AE
76) &7 AZHA WslE Ao attack, decay, sustain, release
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7) overdrive

[Z28-31]2 oW =gto]H (overdrive)™ &3S FaIH ¢ o]
B A o] (waveshaping)®= &3 4= 4 §94 =2 J2s A
dste RS tEth eEgolBE Y 259 xFo] T
A 2909 HAAGHDE 2HEF * \:4 lo] AZE ZF89
(soft clipping)?S A/d st} o] A ol A St 21& 9] 9
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FTHE S HAE WA o RE HARRG oA 2
HAEES9 Hjxet A5 552 eWEge]lH g3t HE &
A sty s g A= dry/wet AT HE&S
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7 YJE ANEZE FEFAA HAE
2 (distortion) = X3t &3
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79) A&l XFol 5A dAE
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o] A X scope~LBHAEZ AlF 9 {Jo]HES A
2 BAete e EdlolH gyt 2lF o H A& &
7to 2 #FZET £ UeHE St AZE FEFHS Al
shehs zysle s ZEuy o= s EA =
ojlF & FAHog ola|Td 4 Arf. e =golB &
o] RMS80) gltolu 3= #¥l(peak leve)SD-S AA| =
A= AT A E e Fro] fAE A& A HLle
Zo] T3t E wtEo FHHor ¢ F SHE =
olZ &l dx ~AAYe] HQstH AN &
HEEZES 239 AEE g Hdoz A= d Al
80) Root Mean Square, 259 F# A2 oA & Axrlsts HHH
81) AlzoA 7Hd =& #=71HQ A=



8) cosine panning/constant power panning

cosine panning82 FAQl FXAS 7|wto g AlG o] 9 i
o

=
S AHygstE Ao r AHHS I

=h
¢} =

g Ao A = e T A E
1

Loudness v Pan Location

Linear Panning Constant-Power Panning
0
3 c)
z z
5 g
= 4 =
0 0.5 1 0 0.5 1
(et (center) (rohn (et {cenen {right)
Pan Location

Pan Location

[729 -32] linear panning & constant power panning33)

82) 2r]9. BolA] 2elE 2Hdle. Bl 9% 9Bm wi Fopo WAERs /1%

83) https://film-mixing.com/2015/08/22/understanding -stereo—and-surround-pan-la
ws-in—pro—tools—and—-dolby-atmos/
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Pan Methods

Linear Pan Constant Power Pan

0707}

Lefc Center Raght

Left Channel Amplitude
Right Channel Amplitude

[1¥-33] pan method34
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ABSTRACT

Designing and Performing
Interactive Electronic Musical Instruments
Using Membrane Potentiometers and

Pressure Sensors

-Focus on Multimedia Art <Splinters of Light>-

KIM, YOHAN

Department of Multimedia
Graduate School of Digital Image and Contents

Dongguk University

This study presents a new form of performance that integrates a rib
bon-based synthesizer (ribbon synth) constructed with a thin and fle
xible polyester film coated with resistive material, tape music, and Vis

ual elements, combining music, dance, and media art. The research
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aims to explore the physical or software pathways enabling interacti
on between digital interface users and digital systems, while investi
gating the nonlinear characteristics of human perception. It seeks to
propose new possibilities for digital technologies in contemporary me
dia art and music creation through the production and performance

of such works.

The study utilizes a custom-built ribbon synthesizer instrument fea
turing a SoftPot membrane potentiometer and force-sensitive resisto
rs (FSR) to control synthesizer parameters in real time based on th
e performer’s touch and pressure. Input data from these sensors is
processed through an Arduino microcontroller and transmitted to Ma
x/MSP, a visual programming language and development environme
nt by Cycling '74. This system enables dynamic manipulation of va
rious sound parameters such as pitch, filter, reverb, and amplitude, r
esulting in a unique and iImmersive tape music composition. These a
uditory elements are further expanded visually using TouchDesigner,
a node—based visual programming software, which synchronizes visu
al effects with music and movement. Visual elements, including dyn
amic lines and trails, respond to the dancer’'s movements, creating a

multisensory and interactive media art performance for the audience.

Another goal of this research is to analyze the linear and nonlinear
characteristics of human perception and explore how they can be refl
ected in digital interfaces. Traditional digital instruments and interfac

es typically rely on linear data processing, which may not align with
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the nonlinear responses of human perception, potentially reducing se
nsory immersion. For example, data output from pressure sensors is
generally linear, but humans perceive changes in pressure intensity 1
n a nonlinear manner, often logarithmic. To address this discrepanc
y, this study employs a method where sensor data is converted into
logarithmic scales using Arduino and transmitted to Max/MSP. This
allows performers to achieve more intuitive and precise musical exp

ressions.

The intention of this work 1s to explore new intersections between
digital technology and human perception through performances that
organically combine musical and visual elements. As suggested by t
he title, Splinters of Light, the music and visuals interact like fragm
ented pieces to create a holistic experience. Ribbon synth performan
ces not only generate musical data but also produce visual data sim
ultaneously, offering a new form of performance art that interacts w

ith the audience in real time.
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