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= = O

7 3= 3
uE19‘r AAR 1 T2 golg=E At}

o
£
e
off
2
=
e

@ o2\
RX TX SV GND
SCL SOA SV GNDO e e
250 3.3 ovo ovo (21 Qe

ANALOG IN L)

POWER

OIF0|Lc R HE
[222-15] DIMENSION®] #E% ol=o]y ©1. w=s} LED

37) olFolx E3F _
- = e (Inte
o e D
] 7}x o] = r=r, A2 So] AR AXZEY S Aot}
o3 - 83 golBegrt lom, HAAZ ¥ e -
g myEt g, AN 2UERE 97 A
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=
=
T
z
2
O
z
o
)
By
i,
)
=
1o
-
o9l
)
rlr
I
o
A
&
B
N

N,
o
N
i
il
re
i
i

= 07 22 Y AEE BHeE dddnh

— GND —]vss <f— GND —{vsg <—GND—f
Digital —){ow (vour}— Digital —p{on ioourf— Digital — o (bout}
sv—Pppios — sy —Jp s = L

LED 0 s 5| oo —— VP, o,

[1¥-16] o}Felx=9} LED 944 3=

LED®] Aloji= TouchDesingers Alg-3to] 253ttt} 2HEo] UA
A 7F AP =™H TouchDesignerd Al o} Folx=2 AT E HAEds Aoz
LED®] A3} 8t7]& Alofsidvt. [1H-17]> TouchDesignerol 4
ZH ) (frame)3®)gk-s Aol EFAR Abga= ol gk agolt)
Logic CHOP®] Zxzol wetA, 54 Z#gle] =3t LEDE Aot
t}.

)
r_%
=)

Ee =9

rok

Logic CHOP

200 ————3»1 BOUND

100~100

Logic CHOP
\—> BOUND |——P» True T ol
=

200~200

Logic CHOP

“——3»| BOUND |—P»

300~300

BN

[191-17] TouchDesignerdl A LEDA|o] Z & 1ej
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TouchDesignerol A Al 7§¢] LEDS] R, G, B #S Aojsl= dHlolHS
Merge CHOPS. 2 ®-2 % CHOP Excute DATS S3lA Arduino$} A
Y A(seria)s¥ F4ls gk $41 HAGAAM R, G Ba2 49l A2
Ael~s Fojsto], XAE LEDS R, G, Bats AlofsiAl €k [1#
-18]

def send_command(channel, val):
command_map = {

if chanr name 1in c0|7mav1(17map:
op("' 11').sendBytes (command_map [channel.name] )
op('seri ').sendBytes(val)

ef onValueChange(channel, sampleIndex, val, prev):
send_command(channel, val)
return

CHOP Execute DAT

[Z2¥8-18] R, G, B &= Al8ld B4l 317l #18F TouchDesigner U EH A

2} TesseractE H o] ZS-9H(tape-music)40S T3] AAYEH= &
7} DIMENSIONES &dllA dAFsEe FEo=z yFoxng., o7
DIMENSION=> #o] F#ujo] Wy, AdS & AFdy. AFE &
3 Ak AEe Fdzx H9Es FIA 5 Hi, MaxsE AAA
DIMENSION®] & =9 3

o AbeES] AR AN AaA AFeE EF B3

et
e
el
-2
N

39) A% AR Aot B4 B4
40) AAH O E YHHAL %28 29T 5 WA AL, 2F 5 AA
AAEe BHoz wE Feje] AAgee o,



1) Hlo]Z 3o Az}

Hlo]Zg-oke] A& Logic ProDelA] o]Folx o, ALgH 71 7| =
= Serum4?), ES243), Alchemy#4), Sculpture4d), Sampler46) So] <)

Serum, ES2, Alchemy: 7Mt 3Hd(additive synthesis)d?), 7H2F 34
(subtractive synthesis)48), = WZE  A(frequency modulation
synthesis)49), XZ HZ A (amplitude modulation synthesis)?0) 52| &
A AR]S ARRSE 5= 9l AltALel A (synthesizer)o]t). Sculptures ¥4
7 wdlg) gAl(physical modeling synthesis) ¥2]e] AltjAlo|A &2, o]=
oA Ao m ofy] &eo) SA4S Adskes WS vt} Samplers
122 (sampling)oll ©]&%= otr]ojth. AEHoldt 7|9 S9& AEA
&3l wijxelE Y9E W=, Sampler WU/ A G5 AL-E-5te] Al

41) Apple?] Digital Audio Workstation

42) Xfer Recoeds?] AZE o] 2It]A}o]A]

43) Logic Proo] W&E AZEYo] Alr]Alo] A,

44) Logic Proo] W% ¢o]E Ho]E Whalo] AZXE O] AlTjALo] A,
Bl
U]

o O

45) Logic Pro°l W% Physical Modeling 41T A}o] A

46) Logic Proel 4 A Z 7

47) A1 3k(sine wave)E A NE Bt AlR=E @A sk WA

48) olm wiFE 7H 9¥ S et AAstA Ale=E A stE A

) rﬂ

A

A

19) Ao} eAdolgE mEdclE oMdHE FhrE WEAA WS
& gRetel AHeE FHSHE B
50) Ao} eddole s mEdCE oddHE AEL WEAA WIS

el LSS FsE W
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[
o,
1o
<)
o
o
o
b
ol
s
)
lo,
oX,

o
An
<
12
~N
o,
v

Sculptus

Sculpture Sampler

[29-19] "lol=gote] Abgd 7H4 o5

b= F3EE Logic Prool Wd® o] deto] A (equalizer)5?), 7=
#) A (compressor)53), H|E A #A(bit crusher)5®, Ylo](delay)55),

2 ¥ B (reverb)s6) 5o AZE o] o|HAHES A3},

51) Musical Instrument Digital Interface®] =94, ¢t7] 7kl dolg F4l 5+4

52) &4 Az FI4 EAE 2dEste o/ AH

53) &4 Az tolyy #HIAE 435t o|HY

54) 54 Az 9] A EE AstAI7I+= olHY

55) &7 25E AF WAl 715 & AAAXNA AAstA o=} AN E3E viE
+ o]9H

56) Reverbration®] &%, 2+ g3}
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DIMENSION®] A} == AA7F A}$E= Z 2 A A (real-time sound

processing) S F3lA A E A

O 24 NHE o] &3 A= A

DIMENSION®] od A= A2HS 984 Max® rect~QLEBEAEE
oA olgZ ALgalA AlZtuH(square wave)E TAAIZATE 1671¢]
rect~+ detune ABIHXNE B Ztzto] Fa}Sd o x7F A7)
o shipel o Aol E ALgskE Ao make] ofel el @ Aeel]
£ Ha(detune)s®sto] ARRSHH, ofg Wo] AFsh= X3 FEs &

H7p At Abe=rE AT [1E-20]

ZFLIt4= 100Hz C|Z 0.1 ZFLt4= 100Hz C|Z 0.1
rect~ 17 rect~ 1671

[2%-20] TBE oAddoly Fo] e Fus ~dEge Aol

[28-2112 16709 rect~ AZolHE A3 ot} #= <

(in-let)5N o 2= Fuld= gho] Eoj2r), = Qo rgs: Ui ARE 2

57) Maxell A wlql sfx] ol E3te ZHA A, AA ZEstet 7H54
= ol AEH

58) 270 oo eAdd ol E AT o, ME wAF Aolrh B =S F
P45 238E A

59) Max®] QB AEAM A5E We FE FASHE LEgAcoez AE

ol g



[28-21] 16709 rect~= 224 #olH=Z FA3 9

[17-22]+= detune AHIX]o|t}, Qlglog UEHS AAHs= Wy
#e Bt random@ B AEN A 0FH 10000007+A41 9] 2AHE 2
82 =95, scaleBAEA ~15E 108 ~AAYs. o]
A FA49 As "iw ¥dgdd weidn B G2 powl HAES)
T HA QPer Sof7tA 298 AFE AjtET ol ¥A =949 FE
ol-z-H(out-le) &&= W7HA rect~9 Fug ol #3iAA Has &3
& whEoldit

°}7]19] Zd AFEE TEE e saw~QLBAETE ARREASH,

W2 44 MeEd rect~E ol E&F WY o saw~= FUI
(sawtooth wave)= A 7Ith o= [2@-21]9 #x| 9} E=ge 2
e
=

rect~HAl saw~Z A Aol

60) =4 A27t dAGS 23sto] g0l EA = Al
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loadbang
2

[Tl Rkl O ~ 1000000 Bi2(2| 2HH Z=X} MM
e

NETELROLEEIEN O ~ 1000000 -1HE 192 AH2

[Z19-22] detune A1H.I X

@ €@l a3 4+

deo] g3H(delay effect)= time-basedfl) & 3o] dFoltt 2T 5
A D AAXNAA dotg] X = g3E wrEolTE A Ax = Alte] w
g}t &9 (doubling)62) & ¥, &)W (slapback) &363), of F(echo) &
64 T FAFAHQ olga Eol7|E gk dRbF o R ALRH = o]

T tapin~ QLB AESS} tapout~ QLB AER TLEo| T}

61) Azt 7Rk 23k As AgE AR a5 AAlske] Mds= A
62) A1=E °oF 20ms oJWZE AAAA A= FAZGS Heks 7Y
63) AE AAL °oF 50~250ms WA= HAste], AL} FelHo] A

G MEHES WSl AEEE AEFE /Y
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! Feedback
i -inf dB
i J
~ dbtoa
Wty O
(| T
ME KE - T HPF LPF
: L 200 ms
:
xoig

| (TP
M L2 H m 20.0Hz 20.0kHz

......

Wet / Dry HIE

[1-23] €dle] a3 X
al

[Z18-23]19] tapin~< W ¥ (buffer)ztal 8= 59 AE-3ro|t)
5

=

= A3 E AFHo=z A= EAHS 7HAT tapout~
al
=

3
LBAEE tapout~oA &F8H¥ 215 Feedback 3}g}v]
#wote] WAl tapin~OE YJEAIAA  F3EHE FE2E UEUL
Feedbacke] 1o|™ Ala7} F3tstA wiEE= Ax o Aol H(self
oscillation) @4o] dojdtt. o= o= Fafjof & dgo= AF

A, Aol weEhA Sobd g A}%EME @t p filter AH

o
—i>
EL
fllo

X A= tapout~ollA EHEE AEd dHPS ALt S ¥
g R /152 Wk F7hE, FFTEOE o 3o Fuke tee] A
A2l dyo] a3E HoS= az.specrdelay~ LHAHAEE o]&3t
do] fabg ALgssnh

i

65) Fast Fourier Transform® =%, A7 7|8k &A1 A&

= 7)uke] 2" EY dolHE Wisls dues

=
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———Y
a;da1a»haqp|ev1l ,
pattr wetdry

®;

route direct

cholH afo] Azt

- =51 5
2[o] ErY Alztst " leto) chetoz ojs pey—
prepend fb Z|ci g2fo] Az

rand

Wet / Dry =&

0000000000000000
0000000000000000 O unti | fix az.spectdelay~ to
do this in change_maxdel

vexprrandum(u 1000) * 0.001 | ST ==l o) DAFS

3iitel 22fo] Eflo]
2 7Hel Fot S HlojE x| 2

[28-24]2] 3| A= az.spectdealy~2 ZHsS $six4 Zast 2% 1t
e gs AEste]l JEr717] g Aot} o] QL HAEE= 32714 Hl
=5 ddlo] R ARE ¢ daL, ojHute| AR ALEo] Zlesith 2

oj& AREE A-foll= dRkAQl Do) makel o] XA AZE, d=Hlef oF
59 xHo] 7besith Y Ao+ spectral-delaysthe A B X7}
Feo] l=d, 2 W [Z298-25]dd= 94X AF3 az.spectdelay~7F

o},

ol

ke

52
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6

- = FIt CHlE Haflo] W
mc.pack~
1

1 OjEi7He| M2 S Siie| OfRUSE HO0tE

[Z1¥H-25] spectral-delays A E 3% W52 az.spectdelay~

A2~ G (chorus effect): time—-based &3] AFo|t}t. &4 4l
S5 BAstL mAsHA S5 WA H, A8 A e xE A
AlZITE o] 5 Ad AT et gdAIZIH o e &el7t EAd A
=, S st AR 22 29E W [19-26]9 /52 A9~ &
o] gt g Aol E 9% dX|o]al, 5 gen~QLBAEE o] 83}
A BHE HEojule #A o 5 A9 paramQLEBAE=
= A gErE s Wole = S I cycleRLHAEE o] &

o} olu F7|E A= AL param ratedto|th cyclel] ol
param bw#S Hole= AS R Zlol(depth)E F43Ial, param center
st Aoz 98 A5 382 s A A& 243 param

fb A FHe AeE Aojdv. dubxom dio] gytke] Jid



A= o] AE A&HE ARES omahul, oo A

o FA9 Al A7) WEe FEeta TS

joadbang param e i
— HED
()

O

rr
fol
k%

143 107 0.01

ﬂ N% param center
=32{A2| ZO|Z==4IZ X|A F7|=3T2{22| B

1
1
1
1
1
1
1
|
1 Q
1 ( ) ( ) )
1 \ J
1

| |
T
) center $1 rate $1
! 2 et AR

(—" Fato| AlZkxt
T T

@ IWE g3 4+

Y B g3 (reverb effect)= =] H<Q FIto A WA Su7F 1
o T =3l WAL, FoEW S e 5ol g
]

AAskE IRl Wl 7HAZE ok AA, A g BEs gkl s
o3

=2
=
\{
XY
T
oy
i)
3
™
3

@

o

=y
oS}

=3
(@)

53
=

@

<

(O]

=

3
rlr
il
Ay
i
<)
o)
e
o,
T
ofo
ol
Y

(spring)el &¥= AfH R FEAIA TAs= AFol 93 =8 &
e AFgste dHEE 33 AEste Aol AA, HEFA

B (convolution reverb)& 2 ¥ 2l

response)E 7|wro g | Tk zEk

Ao, GuelE

=3
o?
>
0Q
o
=,
=
oy
=)
-
D
<
@
-
)
rlr
of
_s)
X
rO
)
r>~
ok
e

1l O
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2 AFAAE dagls W EQ Native Instrumentst6)9] Raum},

g F gWHE] HH(shimmer)6? &35 F7}$ RNBO Shimmer
Reverb68)& AF&3tH T [1€-27]2 Raum®| native edit H(view)
o} maxdlA vstLBEAE=RZ &l FH 9 RNBO Shimmer Reverb
of YAQlE QI #o] 2~ F/eb Ao Rsgo|tt,

Native Edit View vst View

Interface View Patch View

RNBO Shimmer Reverb

Raum

[29-27] Raum¥ native edit 7% MaxolA vst® E#< Z5(2), RNBO
Shimmer Reverb®] tz}el & dHH o]~ Fof o4 (F)

[2198-28]2 Cycling ‘74¢ Manuel Poletti®] RNBO Shimmer
Revebe] #x] E<&Fo|th. o] gWEE Lexicon ZWHE9 tjxlo]qel
David griesinger®] glHH <digFS& EWste] ¥hE yafr~2LHAE
5 RNBO69 A"l A A48k Aolth, p @title Reverb~ A B9
A7 degk g E 235 wreojll= siAolw, 1 99 A= 4
W E9E A% 9 AlZY, me s gy, o] a9, JuEW 5 F
A Q1 Al & sk HEolth

66) =] 7H3etr] Az 3| AL

67) 54 2EE SEE Y ol 2 ol A7 B} &tk WAl 5

68) Cycling ‘74%] Manuel Poletti7} tJ#FQlst 8|5 g H B

69) Real-time Native Block Optimization?] =<9d=. Cycling ‘7494 7}t
Maxol Al T5& 4 U+ Al2dojth, &5 7|Wk z2agdos 4

= 72t 845 EES st S840 E e 1, HodH S T8 0

Ao A ZEste Ad 2HE FAL

rSL' S e
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Feedback loop
o ~ai param pitch
T 5
' - st Pitch
gen~ @file f -
Rnbo-PeakLimiter~ P /

= —_—

T i = X
i : T s [ Window
: ' k l Pitch~ -
= [ '
E-I H'I =] I' Decay Size - ([ - Chorus
d > p @tltle
. " param decay param size 3 Chorus-
: ; 4 ) 70. ) 75. - Pty
RevVol : ' = s «‘ - msm Delay
' ' Damp \ Jitter ] 4 B
oo R
- : ' param damp param jltter param diff |5 Ml p @tlt!e param feedback
% I ) 20. 50. 50. Delay~
E E Feedback
p @title Reverb~ X -
e T [ , = %

P @tltle
Feedback~
H <
feedback~ feedback~
¥ T
""""""" e o f Feedback loop

OctDamp OctVol

T A
e Em-| 0=

1
p @title Volumes PitchVol

-

gen- @file 3 param pitchvol
Rnbo-PeakLimiter~ ‘ it

ALt n nar

[238-28] RNBO Shimmer Reverb?] 3} %]

[2191-29]19] p @title Reverb~ A9 WH¢] in~13 in~22 H A
E A ANsE B=t) in 3%H in 7HAE vy @S 2 p
@title MapParams XA st o] 9tAl ALY Lt}
H-30]9] p @title Damp~3jA|
Y9 onepole~2BAEZ 29 2 AEY(low pass filtering)70-&
sto] W (damping)”) A g=Hil, p Qtitle Blur~3A T

allpass~QBAER & w2~ FAEH(all pass filtering)72S 3} T

rr
o

Ll

in~1, in~2& &3 B2 Na= |

70) ¢4 Azl AL BoAvE AHY B
1) Ao AgAE SEE 2dste] FaAE A
72) &4 Asel BE Fhe Ude 93 AAAAE w2



RoomA~I| %]l 4] allpass~, comb~,

@title

P

,

onepole~, delay~ LEHAEZS AXHA WE7}F AAFHET. vpx]9to =z

i

KeR
=

Bl & (comb filtering)73)

AA = 4

=
=

p @title CombL~°A comb~

|
)

}E)]'

et

57} whAbe o]

o
=

Diff

Size

Damp Decay lJitter

ol
23

p @title MapParams

-
Pr]

mf2to]E @ﬂl

Audio in L/R

iof ofn
|

A Y

out~ 2

=
@title CombL~ p @title CombR~

b
1
1
1
out~ 1

Audio out R

Audio out L

[1H-29] p @title Reverb~ X
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Audioin L Audio inR

in~1 in~ 2 i<l Damp

] ] 1

1 e el |

] & 1 ]

onepole~ onepole~ o A ZElz
800. 1800. 2 ojA EHEE

- i » '

1 1
48 =

Audio out L Audio out R
p @title Damp~

| B B | | Audioin L Audio in R
214 et -~

in~

oz 53t &
g T HAE 2N X|o]
allpass~ 4.76 0.75 allpass~ 4.76 0.75

allpass~ 3.58 0.75

I*I-.
[
pct
-0 2 (B2 (]
% S IS
{7 {\7)
w w
w w
l 13
[N w
NS
Nl ©
d | [=)
oy
o o
N
o

allpass~ 12.73 0.625
>

allpass~ 9.3 0.625 allpass~ 9.3 0.625
- =

! oz = S
1

ut~ 1
2 : Audio out L Audio out R
p @title RoomA~ p @title Blur~

Audio in 1-8

a
F) o o (f
=34
of
-
oy
o
a
8
=34
=i
-
o
<)
[}
0o 3(
= 3 8
of
w
=]
0 /IR FU———
B © 3 {
=31
°o¥
)
a
aQ e
el -
=30
°of
o
)

. e T e ———
——re .
B EHEY -l :
i ==L = 1] =
e T

3

Audio out
p @title CombL~

[Z29-30] p etitle Reverb~ A WF-o A5 A A=
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%

® FFT €42 o|&3% o= A°lE A7

FFT(Fast Fourier Transform)< A|ZF 7|4Hbe] A5 & S35 7[HEO
2 WH3sle b A EH = duglFolth, MaxdlM & pfft~ LHAE

=
o] &3l FFTE HAs 4= 9l+=d], window size, overlap size’}

& Fgrgolt}. window size’t F4% Fu4E g$ AdeA 2
g BEEo02 s BASHA "ok dE B9, 44.1kHz9l A5 E 4
(e)

st window sizeZ} 102424 3 59 A& 1024707F = a2, <F
23ms ¢+ ARE @A doh ole 4 A Fua a9

g mA,

overlap sizex= #t°] 45 window sizeol] 23] vy R ZHz}o]
2adH 55 1o AAe= AEE 245t 24 U 25 WItE
A =3}

a715 AA sk, A A (threshold) ©]st= W&
7bd Alel®] skA ddk =, &7t obd F YAY, YAY & F s
o

. We] FFTE $8 wol= Jo|EE 2t F3
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=0|= Ao|&

v

Fohg A o= Ao EB)Y 25 WA

oz Fo 2EE A3yl HAg A [17-10]
ngate~QLHAERZ FFT xo]Z AOEZ} AFEHS [
2o AS5E JEee F N9 pfft~ ngate~dllA AAA #HE =

g
o Fupp zsEgelth, Al 02 FEE wol=

2

|4l pfft~

LO|= A0|E =& X L0|= AO|E == 0

'

aAE o 7™ 0.1

[2H-32] FFT xo]= Alo|E Z}& ofFo u}

Fih e Fol

il
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3. £%40] @ LS AHAM

+£5245 ZelA DIMENSIONS] ARE=E AAzte g Aojslr] 9sjr] o
T-&FATh

1) £5%3%

o

I Aol AHAA

[Z29-6]2] TouchDesignerZ%E OSCE %3 w2 £ Egi A
HE Maxol A Ab&=9F 1y S A H
Maxoll A €9 Aol wzl DIMENSIONS] &35 Aojsts= Aol b
olf IH A} HIts v [19-33]2 A%

t}. changet <9 91A W7 gle AHAA WHEEE dHolH dF
A

74) A

o
BN
o
X
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udpreceive 10001

T

route /handODistance
> -

20| 72|
2 ol °F TE(

m .,

I £o| 7{2/ojl mf2} O E2

split 182 263
T i

split 264 305

i)
split 306 387
split 388 469

3

split 470 551

Z
split 552 593

-

split 594 675

split 676 757
split 758 826
g .

G EEMA UlB K C

G ? A ? B 9 c D ? E
mtof MIDI to Frequency

[728]1-33] €2 AF "HolHE S1u7 HIss= 93

£ A Ztmel| webrd oY olE e HUE AE

= =
= = -
o] M5tk lined ol &3te] FAT £
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[29-34]= M X3 B, 2ADY 7es sh= A9t [2

2219 d& A7 929" e u ot}

]2t OjO|E| A7 |E!
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3) £&&3 o &3 Ao IHHA

=] EYA 2ol tigk Hely e o] &ste] o] ayke] 2
Q3 Aojel AREEATE. E=& HW 0, ¢hxs] FHAW 1o ¥, 1
Aol wEkA AEsk= 00lA 1AFele] ghol E¥dn. [1/-35]
A sl He o 0°] obd 0.006°] =¥ o]+,
Ao selLBAET F WA ofplor F
e FASEE AARY] wiEeld. o=, dF =

Hefell Eo] EAsA FHetE, 7€ fho] FAHES sy Tl
. £ Ay doly gt A # et o] change®t lines §3iA ZH
g 2 B AEgE g F, ifBEAEY $f1 >= 0.5 then 1 else O

4% Agate] 0.5 o4 ghol Eol& W Peolst AXES sevk

coecave 000 focrocove o0
T e o]

Em o) £

Grab ‘ 10,538 K : Grab

hange 0- Signal Error Filter : »l':lange ()  Signal Error Filter : Signal Error Filter
\6E0 )

[ine « e e

75) WhA Y o} A e AT ol sel LHAES JHH 27}
e npA ol e onAEd PR 4 olge W



udpreceive 10001 ol o= (o] | S]]

route /grab [ESVRE (= RIETEPEL

I

@
h 8 4
=)

1. Grab

[IEULEIE - Signal Error Filter

b H

ife 0|23
it$1 >= 0.5 then 1 else 0 k)

29I EgA
X _
| W galol &3

ﬁ

S HPF  LPF
7\
( /]
20.0 Hz 20.0 kHz

[19-36] 2dlo] &3 HAE grab@oZ &« X A3t #X

H £33 gun 13 Agd4

DIMENSION®] && A== 9] 31d Zt%o wahd g E
Itol i3k QA AAS A L5AY. £ 3)d Ao uelA Raum
HH ] rate #t feedback kol WIlel== sttt [1¥H-37]

o 3ol w "ol ghe =9+ HolF= Idolt
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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.

_70_



Through this musical instrument, performers can intuitively
control timbre, pitch, and sound effects wusing 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 i1its 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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