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o)

el

5% 10 7

=
o)

F 9 Zk(maximum)

F 4= 3H(minimum),

(mean),

=i
=

2}-$-=(point cloud)

=
20 =

3L O]
y - v

E] & A] 2~ ®l(particle system)

a}

|

o

i

Y

T A H AT [ -14]

=%
=

op e} Wste] me i W3t

[2¥-14]
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3. 2123 MM

a2 A= Max®Ve] 283 gho] B e]g¢l JitterS &l Tl ¥ e},
A -] 7ee A4F AN dmollA AR E = 2HE 849 JEE A
2"l (particle system), XE Z#$=(point cloud) % noise
displacement HlA Y92 HAA1X] 4420 FAE AA s v Al =83}
o] EYs e A 9 2939 g5 243 A9y Aoz 1y
o, Ay ® 2 e B 93 gol e g 2= Jitter el A GLSL 3%
E AHEE 4 A dllF = GL3Etel B gl & AFE-SESiT.

AA FoF oA deds e Qe EMAJAES] g3 57|35 of
o] S a7 93 I TREEO| oA B0 B S Axt

& 7SI HE Aol Yojuh HESol EASY] Wil Azt

Lo A AE (AS AR AR 5 e FJeo T2 r)xielo]
s, Jitterdl M e 238 dugse] FE % olYE glim,

jit.qball® 2 T2A|2x A3 QHAEES 7pX] 1 ), 2 22

Aol Bad A7 AL CPURT o2} GPUAA B3 &

i

7]

%2,

" Maxi= Cycling ‘74914 /2 IE|HE| B vit]ol& 73387 919k X ES oot
deol o] A4kt Ael 2 T e] 7hs g Maxet 53 Al g dHolE A7t 7hs g
MSP, 18] 3L real-time video % 2D/3D 2§35 thF= Jitter 2 Lol A 9l

% OpenGL Shading Language. GLSLE 1152 4]o]q ¢loj& Colo] & 7|2o=
A4tk ARB ol &g oS AR&ehA edak e spo]smelel]l A4 Aot
7Fedte s whaol Xl dojolnt.
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1) jit.bfg @B AEZ 283 noise displacement 7]%%"

OpenGL Z1#]¥ golrggda 3D Fzte ZE EA9 4
8 2 (vertex)?"e] g o2 Ao etk F He 27 7k R E O
] M(line)o] = aL, 371 o]/ v E 27} Ho|d

2ol tdzd deel Zg]F(polygon)o]l ATk AFE oAM=

olg]3t 8 45 2x1d 712 8 A (primitives)gtal F-Et}h [18-15]

GL_POINTS GL_LINES GL_LINE_LOOP GL_LINE_STRIP
1. °5 1 2 3 - 3
2. / 3./4 E] \’/7
4. L 1 T M 4
GL_TRIANGLES GL_ TRIANGLE STRIP GL_TRIANGLE_FAN GL_QUADS
€
B
GL_QUAD_STRIP  GL_POLYGON

6 4

2. 4‘ 31
5 1

15 5

[2™-15] OpenGL ¢ Geometric Primitives®®

=2
Gl

rlr
=z

o2 23

=
o] FaL 9l

N
o2
=
i)
il
o
o
oo
_O,L‘
2
o
__>|‘_',4
Ll

36 noise displacement&t 0]
HE= 7|8 ek},

D e~ 3D F7HE o] AL gl 7MY 2 w9l dloje] MER, oAl F1he] X/Y/Z
FEFS 7HA = WE E g

3 Tutorial 2 - 2D Primitives . (n.d.).
https://taskercode.wordpress.com/tutorials/opengl-primer/tutorial-2-2d-

primitives/.
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jit.gl.gridshape®”¢} §it.gen'@o] gt} olg]d S HAEESLS J1Ak
F7tell sphere, torus, cylinder, opencyclinder, cube, opencube, plane,

circlest 22 718 F42 A TR =T mohE Bk ohjeh Gy

= olF+= ¥H JolE o]l 213 HZsto] = 4= AT + IA
T o3 Ao RS Jitterol A 7 =@ 9] BlE A7} 7R ARGk
= o A= Fd(array)e Feoer HIE T on
jit.gl.gridshape$} 7o Q H A E o] A Bl A~ Holg &=

jit.matrix’VelE QHAEE 23 92 o] 7153t} jit.gend
jit.matrix$} FEE AXE CPUE 53 AT & J== BHEAA 9l
. BUE TAAE GPUS Fol AT F A ATt onaEd

jit.gl.pix HES EAST. B AFdAE A ZEEEEES

39 [jit.gl.gridshapelE= ZA419 FeZ o]F1 e WeXx(vertex)?] HEESE F1 Ue

W Eg 2t o] 5 W] FE 2 HFAIA s Ei]ﬂaOV“ W4 (mesh) B 8 2= (texture)
Ho] &9& ¥ 93 =¥ W(normal map)sS ¥ Ye oHAE o
Z g ool

10 Tjit.gen]& Max®] W& ALY 2 Gend Jitter WA o]t} Gend e 29 £29] S
THE7] A% WE A 52 OpenGL 4ot T2 oA 2ol FFEs HAE
71ke] 87 P =S

LT EE LR )
2

&) 2~ 9] X/Y/ZJriQ‘r 2 B33k vloH & Jitterol A
2 sl7] el W e HAER GiEdt 22} gloE 7}t obd tho] B Ho|EH &
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jit.geno 2 A7 F A L8 HGo M= HASE 98l jit.gl.pix=

2 ZEe F 24% FAAQ 7k S HFE [aE-16] & T
9] -4+ noise displacement 7] 3} T}k 4
HAd. 1 5 7 S4o] H= 71% <l noise displacement 2arE] 52| A

€ g2 v 2

28



T (Sphere) HE|A &8

Ilde_up $1, slide_down $1
dim $1 $1 ‘

@ | .' - .
> B ise.simpl
jit.gl.gridshape @matri :output 1 " m

| [ -OoIx jE3A &3
jit.bfg 1 float32 50 50 @basis noise.simplex

|
/ OHEZ|A 7t HZH(Interpolation)

jit.slide @slide_up 15 @slide_down 15

0.

j.pack 1 @jump 3 scale $1

E HEA 1A

m
-

Mesh &8

j.gl.mesh @poly_mode 1 1

[2¥-17] Noise displacement 8] ¢18&F T+ZRE
jit.gl.gridshapei= A& 7Hd &3tol 12~®d(instancing) B & Al
of st Z¥ o] 7bssid, AAl F Holg & A4 FA4st= AL B7bs
o

it} attribute A% @matrixoutput &

ol

I riE=l~E Y Pk FAS Ao girt. o2 A E|H 4 vlojH+=
jit.gens Ea jit.bfg SHAET}L A3 o] = HolE wjEZ A9}
FAHAL 1 AAghe] Jit.gl.mesh L B AE i ¥ o] 7} &3tol| &

A} [19H-17]



Param scale 1.

vec 000

[2¥-18] Jit.gen L& X

jit.gl.gridshapeLBAENqA ZH 5 He 29| X/Y/Z 3% HolHE
[28-1819] jit.gen patcher oA Z}Z} =o]= dlolH <} el A Al =

& e e A Ak 92 [in 2]l AelH e dolE: T ghe

THAM AAAR M EY A o] A2 mol= dael el wheh depiv
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[2¥9-19] T(Sphere)$} simplex =] =2 A 33

el daelEs ol &8 A Ao WE g [1H-19]9F g
2]

g

S simplex 0] % &, Perlin x=0]*%
daglFolA AFHE A4 FolE sl FE ] g ot 9 T

Ao Qe vE2e] 43} wol = FuPF o YYT U4 dole s

[29-20] 2159} o] 2(H) 9 AF3} o] 2(F)
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To] el 7 2 WskE FE A wol2e AS 2A = o=,
jit.bfg LEBAE A= scale olgh= I EHE T 7hssi A WA

Q) AFE 1 2o A 0] F 2ol 29| F3(frequency) E F7HA AT
3wt 192014 ol 2] Fusk Frkste] A4 E Wl 1
7o) Yol 455 3D F1H4e] 7k 7 Wl gk Aol st E o T

A A GEhY 25 v YIRS dEE Wskel A fd

[Z28-21] 35 948 7A4¢9 25

[2H-2112 v

(e

o= daglg S A8 Ho v E o]l v

g

E 29 EE jit.bfg 9 checker, simplex, distorted *°]

N
i
AC)
it
o

TAel AR Fde AAA vEEofH Aot} o]efol = thaoll AW 4
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o]t (shader) T2 1L o] &3lo] W2]e] BBl A7 Mg AAYA @ &

o7 =

= A~
P B

o

?_

FBL

e,

>i‘1

2) OpenGL Shader =13 (GLSL)

OpenGLE 129 dltj¥ wjo] L g}

o

o] & B GPU Artell 25421 Al

o g b5t ST nrE o

2

£ "@AstaL =t ol & 4]t (shader)
= GLSL(OpenGL Shader Language)gtal F-Et}, Hojtj= CAo] 7)1k
o] EWom #de 4 vk GLSL> @A OpenGLS #ejdhs AR =2
1% (Kronos Group)oll ¢Jsf o2 A&l fulo]Ex o] WA 4o o] &t}
Jitterel Al @A A Y¥skE M-S GL 3.30 B zloln] ofgfol] dd o

T2 B3 330 Wl sk 2 H A

[29-22] A HEZ ot & o]&% I W3}
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out jit_PerVertex {

flat vec4 color;

flat vecd4 closeParticlePositionlarrayLengthl;
} jit_out;

void main() {
int iterations;
iterations = dim;

gl_Position = modelViewProjectionMatrix % vec4(position,2);
jit_out.color = color;

// initialize close particles position to this particle position
for (int i=@; i<arraylLength; i++)
{
jit_out.closeParticlePosition[i] = modelViewProjectionMatrix * vec4(position,2);

}

int counter = @;
for (int i=gl_VertexID+1; i<iterations; i++)
{

vec3 otherPosition;

float dist;

otherPosition = texelFetch(posBuffer, i).xyz;
dist = length{position - otherPosition};

ffOIf(1 % 2 == 8){

// otherPosition = texelFetch(posBuffer, i).xyz;
// dist = length(position - otherPosition);

// }elsed

// break;

/)

if (dist < distThreshold &% dist > 0.0)
{
jit_out.closeParticlePosition[counter] = modelViewProjectionMatrix * vecd4{otherPosition,2);
counter++;
if (counter == arraylLength)
{
break;
+
}

[2¥-23] =23 A8-€E Geometry Shader 9] g F&
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[27-23]2 2A] 2233 AL8-% OpenGL X W EZ] o] <] § F
Fowg zZ} wegxryt 1A XYZ FHEZF Agdist)7F AAEH H9

—

(distThreshold) oJWol] 5ol = A$ ZF HEYAE Ao =2 Sl A s

ol

2agolt. AA HH T d¥H = MY HolHE AAgE Aol(e]

e
I

29 Qe MEY 2o 27) Bok Al T 4 7ke] A E Hohl
piole], 237k A H WAE Helut GPU BBAF 518 A o
E% 9E 5 A wEolA vk
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3) olmA ZEAYE &E3 mol= Holy Mz

LI,

p BFG Right

FI7HX| ChE =0|= 22|E 84

O mai|f 7| HshEl ZHot 53

]if.pack 3 @out_name geo

[2¥-24] :o]= Hlo|E 9] Mz #A

noise displacement 7| oA wo]=9] glo] A A W3] 2 H
Al S FA He 7xo zraHS tAdste RS Ageih
3N Al 2H ol A 2o = 2] 9] X (origin) o]y 7] (scale)s & 245 A A

TAE ol Qi wE o) Wy QAo olo]x] WAk WY oheh
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EA o] 2295 vtEojint. o] HA A F2 AMSE a¥= 7 JAGS
XM 2 A3F8h= crossfade 791 jit.xfadeQL B AEQ}L o] Xy 3}t &
A Ze 9] Alole] M ETrS Zesl= QHAES ahsdifft? olth o] &

& Abgste] o)z B AAE WASAT) [18-24]

Al sk e BAET. 11 F AR absdiffE OpenCVY & H A do]
B o] &3 B EgA el Aol o]yl & Aol HE s

Ao xFo7 AL APt A Aot [2H-25]2] 718 1HL absdiff

2 A gax 2, A8 F e vl gA s = itk 28 A
S YEHAT o] & thA] AR AHo|EE Faf dF wmol=9 e A

1D A%n A4 golEo A o] d ey A4 L Qe HAde] WegS dugor
=935t e olE. Y olw Aol FAQ A FA o] e BAE FEHE
AHgete dhare]Folt,

43 OpenCV(Open Source Computer Vision)& AA|7F AFE v DS EH o7 3
Zr g drelBelg o, AAIZE oju] A Zm Ao FH & & gtolBelgeltt
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X}E gi 2 Al 3 X
1. 55 Y8z Lo|= TY 2. Tdo| Mgt &

(absdiff)

A BIME NS
3. g E 2N

[Z¥-25] o] Ho|§ 9| o|m| X Z=A 37

0| = ¥i3} 8l =0I= Het S

[28-26] o]= 2Zol] WE 7AH| 9] F Wzt
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rlr
o
1>
o

m LO|=2| g Hst 3 &5

speed $1

Ne]

iter

OHEZ|A GO|E =5

._‘..:i“—d.

s posCam

[2g-27] 7hd=}t F1 A 33

39



jit.bfg QBAELE J|E dolEE Ux 4§ 320 E Zo|E 7HA= &
T HolH = A& 7Fs sttt jit.bfg A8 WMol ‘basis sign 1’ ©]-&

S AR B WS +1 ~ -1 Afol 2 ARE F AL o] F o

OpenGLol A= Zhelghe] AlA4AS tds] uAdd = 3= @il

jit.gl.cameraol] YHFoZHN FAHS vlehE A2 Fhd 7} 3| A SH

WEo] A ¥ A Eo A -83) noise displacement 37} 25 ¢ 954

o2 4§ TAY BE WS 29T + A= A4
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5 #AHH ZZA

Jitterol| M+ ©} 3k 40| (Shader) &3&

o AT 5 A AN

O Aol A=
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"I'hnhold
’,

«—iZ gMdlojg &9, "

jit.gl.pass meshDeformTest @fxname bloom-hq @threshold 0.7 @bloom_amt 0.3 @enable 1

jit.gl.node @capture 1 @name meshDeformTest @type float

fxname

r modeOSC

Bloom &1} H&
luma displace Mg

A JitterE =3

HEL HaAR wolstd AT F U wEe Fu.

(W]

=858 Jjit.gl.passQ B A

=

FAoHW jit.gl.slabQHAEE o]}

% 3l+el luma displace &7H8 A -8AZ T}
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6) Al=wl 43R G| A 8t

160BPM*We] w2 el oA AFHE =2 EAXAE]

~ — 1

4 WEZ) A 30 ) o el mElse) Wy Bt Aol

[Z28-30] 7A 2] 23 (morphing) B4 HIAE 34

A oboltio] @ WA [12-30] 3ol 4w Ho] thokgh

sz 33014 o 10000709 WEAE ol 3 TAF A}

2®lo| a7} 71x] a1 29 602 e ZTHUES BT

) Beats Per Minute. T HIES A, 5ot ' E YERd u AMS Y=
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= A S v 2} jit.gl.gridshape QL H A Eo| A 3L 2 A~ 5
871 AelwA el Bol 2% 403] o) PasH: AL ST 5 U3
o A dY Y He SR o wEA B dolH 7t dEE A7) il

Sesl Lelg) 47k gadhe A B o TA) §49) AAle] Aol

WAsto] o) dibzo] HolFd e 2 ds whe ¢ gl =AY

GPU 7|t Z2M AR HZ

-055 S——

rdim
dim $1 $1

Jit.gl.texture @type float32

Jit.matrix geo float32 64 64

jit.slide @slide_up 0. @slide_down

{ jit.gen CHA|

Jit. matrix feedback

tnt op @op * @val 0.7

Jit.matrix 3 float32 100 100

rmult

]

jit.gl.pix

[Z28-31] ZA ZFF] AHE 2=

—

Qo= gl 7o ek HolEHE wEY AR ZHHaly] wjito] A
2ol AFEE s A= A BE 2 HlolH o] B8 a3 HolH =

Alelstar WA HolERt A o gl L EAER WA ok It [19
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d

=31]eA & 7 A% FAE ol F= HE 2 S jit.gl.gridshape
7} obd jit.gl.pix® WA o] & Eal 749 HlolHE Hujal A

Aats e GPUA QAT 5 JAEF wAste] LeAsrt s

G Alagl Yol A A E e gt Z2AS FAld B HolE <
AAS Q3 Jitter TR 13 0] Aoj ¥tk oy} OSHE v} k3 of =27
o] Ao TrAMAE HdE CPURE 983 X7l Bl 3l7] w&ol
Al GPUS A4t FHES 2838k Aol A84YS 3 5= AdaL o
£ 33l oF 20FPS A9 A% & (1920x1080314 = 7)< 749 =

T 60ZH Y] S5 FAT 5 AL
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A |
dim $1 $1

-

-
A

GPU H|=22|0j| X

jﬁ.matrix vertex

SR «—— Z2AM|A &5 X5t
ji@.gl.buﬁer @outname posOut @type position @texbuf 1

A At ole g i oz il A4 ©]F(50ms A3 B OSC vl o] E

Ry

89 (20ms A3 5 v Zeddo] aHA= SR =g dFe = A

7F 9l FEEe s ZEAY AS AR BES SIS Al
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ahste] Alzwe] A S ElL,
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O

U/GPU AL E2 FSAAY,
bloom & OpenGLel A A Qdls EAE L2 A o] AEES Algsl|

o Tl ABEe] FAL FHAY 5 AN

45 Full-Screen Anti- Aliasing (FSAA)+= A @

Sk
O]D GPU°IA &7 5 the-27 A " 6t

He gHug ¢ =2 ddxe
1A & ) 7}
AS ZFolE gatoltt

A A el A7) 2 AR
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server)® UFol At} 2t ¢ o] E = Ableton Live

T4 = 242 EdXA A E(transient)
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or|Q 2ajojelE

Transient data, FFT data

Live Emmmdl X OUVE

Max for Live C|H}O|A

Ableton Live 11
QC|L HlOJE] (OSC, Jitter) A} QILIEIR] AlS QrC|@ QIE{H|0O|A
oo X 18 CXx —
2 AH|0f HI0|E] (OSC) (jit.matrix)
S H| I2H|
RETETpRT & 224
AR Y B3

[238-34] 394 A" A=

B zZ3EZ o 37 Intro, A, B, C, Outro SJtEZ o] 2w &-oto] A A2 Q]
TAAL <E-1D>F 2o 5ot EYHE-E A1y Altjate] A o] ¥l m x| 2

ukE= 3ro] gmpzp A2 A FeedbackNoise® Tjxpeldl =81 &%

A TEE =9 HutE o] F= ARUZE HEEWA ob4o] M) s =

H4E& Far . FoF AA Y 25 ofolyo] & @Hsli= Karplus-Strong

Artjatel Aol A5 ARz =3 7| ET} @A AFHUA Sote] vl
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ABSTRACT

A Study on Audiovisual interaction system

Design based on noise algorithms

Oh, Heewon

Department of Multimedia
Graduate School of Digital Image and Contents

Dongguk University

Audiovisual art or visual music refers to a work that attempts to
express music in a visual form. With the development of technology in
the late 20th century, visualization techniques using 3D graphics began
to be used in works to capture not only auditory or visual experiences

but also multi—-sensory experiences in modern art and electronic music.
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These audiovisual works are fundamentally created based on data
visualization techniques and sonication techniques.

This study focused on two keywords, generative art and noise.
Generative art refers to a work of art in which an autonomous system,
not a human, directly determines the characteristics and shape of the
work, and the result or process produced by the worker through a
specific algorithm or system. In other word, generative art means "a
work of art is created by a system through planned or programmed
coordination."

In general, noise is a word that means noise or arbitrary visual
stimulation, a form that does not show consistent colors or shapes in
images or an aperiodic sound in acoustic term. Also, noise has been
used as a term of the techniques that arbitrarily implements different
random patterns depending on the medium.

In computer graphics, noise was used to implement the randomness,
or fractal form, in which it was seen in the natural world. Using noise
algorithms such as Perlin noise and simplex noise, it is used as the
basis for generating abstract artworks represented by generative art.
And also, it is used for creating topographic textures in real time, or
making the texture of virtual objects more realistic. Likewise, auditory

noise that is generally represented as white noise, has also been used
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in techniques to transform artificial data to feel close to natural outputs,
such as being used as a major component of physical model-based
sound source synthesis incorporating audio filters and delays or to
attenuate distortion caused by bit depth conversion of digital audio.

Among these various applications of noise, the purpose of the study
is to develop a visualizing system that visualizes music in a three—
dimensional space by combining audio spectrum data or transition
detection technology based on a technique used as a main medium of

computer—generated art.
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