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8) wikipedia. Softwarp. (2017. 10. 5). https://en.wikipedia.org/wiki/Softwarp
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(1% 12) Masaccio®] T AFTS}E A AdA et A LZH
Fake 3D @ O Fake 3D @ = 0' Real 3D @ = 0’
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11) Marcin Ignac. Projection Mapping In 3d. (2017. 10, 1).
http://marcinignac.com/blog/projection-mapping—in—3d/
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12) ololAl. TAFEH 1Y~ . (2017. 10. 10).
http://terms.naver.com/entry.nhn?docld=1624925&cid=42171&categoryld=42188
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return fraot(oos(n)+41415 92653 I

[{ 2d noiss funotion
float noisel in veo2 x

vesl p =
ves2 f :mtmlwou 1.0. fraot(x
float n=px + p.ys57

return mix(mix(_hash(mt 0.0). hash(nt 1.0).f.x
mix( hash(nt 57.0). hash(nt 58.0).F.x).f.y)

float noisel in veod x
vecd p = flon

ves3 T = amootheten(0.0. 1.0, fraot(x
float n=p x +p.y*57.0 + 115.0% 2

return mix(mix(mix( hash(m 0.0). hash(mr 1.0).f.x
mix( hash(n# 57.0), hash(m+ 58.0) F x. |

mix{nix! hash(nt113.0). hasninti 0
K Il 1068 25.3fps rec 9 = R b a0 0] Pk 0} ) ) £
Pegasus Galaxy * < W¥s1 nat3 m = nat3( 0.00. 1.60, 1.20. —1.60. 0.72, —0.95, —1.20, -0.98. 1.28
6284 views, Tags /1 Fraotional Brownian motion
el e L S Created by frankenburgh in 2016-0ct-11 tloat fomalan

float f =

5D00¢r|mio D) p=mpsl2
o

f 4< 0.2 = mip+i 3

e .l 0010 ) by

kb thp:/f prod.pho?whi ek Bt
ol tubescomfwatch roturn F

fleat fbal veo3 p

Comments (10)

» 4955 chars Il B3 ?
Sign in to post a comment. —

Browse MNew  Signin

+ o
4 Shader Inputs

I{4define CARS: [ |
#dafine |_MAX 70 |

1+ float rand(vea2 n)
return fraot (@in{(n_x+le2tn.y* 16441475, 4920) +1-8)+1e0)

float noise(veoz p)

b = floor (p+200_0
raturn rand(p;

vsas m\rnuﬂXY float z.veoZ veril. veoZ vert2. veod oanPos.veod rayDir){
oat t = —oanPor 7-z)/rayir z
usoZ orees = oanPos_xy + rayDir xyst
1F loroaa xomintvart 1 vert2 x) &
oroes. x<nax(vertl x vertZ x) &&
] yemin(verti y vert2 y) &&
oze_ y<nax(vertl.y vert2.y) &&
dot (raybir. veoS(oraes. 2 -oanPos)>0.0
float dist = length

o2 J 2 ~ raturn veod(dist, oross x-min(vert1 x.wert2 x) orass y-min(verti y. ve
M 11 2824 28.5 fps o
raturn veod(101.0.0.0.0.0
i i * 86 ¥e03, DOl yOONZ 11081 X.ve0Z VBT11. v902 Var12. ve03 0anPos. Voo ravDir
Morning city <9 T aapon v rreutis
12268 views, Tags: dural, 3d, ci Crested by Devin in 2014-Oct-10 WOZ oroes] = oanPos vz + rayir yztt
e B S o, B B if (oroasl xomin(vertl x vert2 x) &
oroesl xénax ver t1.x vert2.x) &
Turn on fullscreent oo e ﬁ'" el R

Tloat ‘diat = langtn! camPog-veoS(x oroes
raturn vaod(diat. orosal x-minivertl x vert2 x) orasal y-miniverti y
Commants (20)

return veo3(101.0.0.0.0.0

Sign in to post a comment.

™ 17> AlolgE o]&3t A7t /a8, Shadertoy

(17 17o14 Rt olu A Aold TEE WEold A4 mAew
olch. Shadertoy¥oll A Aole =2 Fo) olulxle] A4S HE UHT

il
el
il

% 9tk §1 % b AblelA UeRd olulX: Zk2 eaiAlet Aol 3D
Ge ARsts Zzadolt BEE @Y ZRIASA AR 5 UL
A 2o RATAge] 64 mgadY IEE Ado] Helrk A BAT

14) https://www.shadertoy.com (2017. 9. 2.)

_29_



Amo AeolA F2 s1sera, F4ael ojulx|st ol vehiAst e
& 5

= =
BARHE QERE AR 4 98E HAZ. olie 4

= 9 = g2 7
ol B % 9ltk. AMS 9T APF YnelFo] TAUGA WS 2w 1
ot A4E BET 5 92 golth AMel Azrt dueZe i A

3) M2 Ak
2016~20171 QFolute] &2 Z2Ald 22 DMM VR Theaters
ajfo], IA
o] A2 B 43 3 Aysi=d ot HFY offAE
‘Keijiro Takahashi'+= 54 € (Unity) 7HE2& H

A

SASNA FUE (Unity)E o]-§ste] The AAIZE

oj
jutas
o
Hu
R
o
it
<
=
)
)
+
an
ok
re
rlo
<
=
o
o
RS
lfe
12
we,
e
o<

(Unity)®] AA17F BRI Azl it 7}

_80_



3.2 AAZE mA e

iz
1o
N
N
or
o

3.2.1 4449 elmjel 714

L w2 HAlE A2 dEAEe] HREAQD FAET ofyet olsztE
o] 2d& Fste f4r WISt et gtk opd= 1Al o|m|x|7}
A A1 oFA Al B Al BAES AYal AR gAd
ojm] A= /\]7&/%}01] AoA WHZARD ofm| A e]RAQ] gho] whe Fobrf
H FEY AREE ofdEIIARI olm]7|
ol
7F
= A (emergence)> 2710 o7t HHGEH o]uw|z]
o] Aol H FLk, AR Aol o] & £k QU &7 9 Al

MAAIZ dlolg o] Hido] & = it

5
2
>

(19 19> SuperEasy Day Night Simulator asset, FUFE] oAl AEo]

15) o] &. "rujrjo] ofEQF A7, . A&, (2004). p.92.
16) °1&. HAA. p.63.

_81_



Faots

=

=

g}

nE

olA A

oF
o

toh Aldddells she] AR ®iskel 7155 AlE

9
h

Spo} wwh L obda A9

<]

AN FYE (Unity) ol A 244]
T

oe 23
1—% nH

o
o

—

Ko
=
A

2]

=
=

‘I_

87
o] Al

Al

o] All (asset) 0]}
A AT g PR AT e QA

(1" 19
il

1}

1
=
)

—

Al

o

o
L

2 ®E R
m_u WN ﬂL oo o -z
o Mu w N o= Kol Ak
ok T X of T T 1 7o
< i~ .
| ,AL R o A il my <
T o ,u.rwﬂ._ 0 M.u < MT o o
. * T E r
157« S
- RO 1£r_| N w ° A &
T o= F n g
w o - M 2o B
— o o T oo oo N O BT
AR i v = o O
‘HD ! —_ _q _H_E L
1% - X 1_1_,|| - wr | o_m__ - N
= al CE = o ®H T
~ ~° ol c.l o RO
) o= ™ e
= Z0 ﬂ o~ T o W R W
— —T L !
o F Wo Y Gl A M_u m_,_Al -
e e L o W B M
s TN KK DAY 4r
B 5 _ Foor X _Mo R
_ z_l AL 1”
o Mo o N S i
S N G ' b o7 o~ B ®
o —_— ‘..u___m ,7|.._ o N £ Ot o N 1__1_ m°
o ~ o ) o X
~ = N Y N e B
le) N v 1:1_ M [m] 0o —
el dE e POEE T 4 ZE
_n_._ ~ 0 N oF 0 Tl e AT —_ X
™ = Mo 78 X o KA N ol
o M I~ OBy AR
Jlo o m_b_ ~ == m._% ~ 5 % 1%' E.a m% i wr_a
N ooy X prly N S L L = - N
— ,AL o5 A mo Sa) ,_unM o B
T {F oF B T B T

o]
_/l\_
H
7
2 7

o ol Mo X T 0

_82_



[Segment (DX9)

Onshape_UV
TopProjected X2
SideProjected Y2

110000 cyeies

[10000  cyeies

[10000  cyeies

0000 Cycles
ner

= Sl o

-

]

o] segment =

o]
AR

&

=
A

gsta W 4, 270, A, gael

Pre AT 2 4 gt

)

|(generator)

Rl

TR

]

xR

A A

)

A= L s JRo 4

4 Q1= AlA(sensor) 2}

s QB

]

E

A = Aot

<
ol

ol
e

—

I

o
&

_33_



(19 21> VVVVZ F3A%F L-system &aleg]Eo] A4 o|n|A]

3.2.3 <&yt

R

2l (algorithm)> A2 ofmjz ofd FAE sfdsty] fet dah
ojmjett. of@ ofejtjols AJAstr] gt Rl A (HAR)S st
A sh= WHESR AT 4 Qith A Eof oFHAHE Hdnt
19688 A= 270Rt L-system¥H7D 2 dale]go] e, A=
WHEsto] 247] {FARA WRolgh= ofolto] fal o]F HIFoE AE
oty dudlgor AYste olF AZssh=t AT 4 A
. QBAEZS WEste Y& 7H et A (recursive) ¥FE HE
5l frARE Eor AL = Aded °lE HFY

YL Fobllle AREH A oluAE tHRe ofF 2ol
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17) Casey Reas, Chandler Mcwilliams. (2014). Form+Code. A-&:Z4. p.63.
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st skal Qo] o (information graphics) HoFoAE B2 4=

A
o dolelg 54 FmelFel o) YRS AAshEE AT Ak

Q¥ 22> A4 FIe] AR Aztsho

37 g = HE oA tes das 9
o7k e dolHER HitE FHO| A4S} 2i¢jo] E Sk ik of A HE
A AFES 28T 5 e SuEE2 AR @S 2 s e T
A7bA SRS, 27t oluet emlE 7H JEE AAAIZI=THel wret
AAEE olmAle Ad v Akl Aol 2 4 Aok 19708 F=9]
st & " Zlelrt ksl AlZE AFAe) dF Felx Al (Game

of Life)& Aolgl= o|mAE Fdsk .20

(O™ 23)3e] 919 eet e 71l dag|Ee] ofs| dokdle
(]

= =
2 BE 3 e $AYoR omAZt AAHR AeHE AL B 5 k.

18) Hartmut Bohnacker, Benedikt Gross, Julia Laub , Claudius Lazzeroni. (2012).
Generative Design. New York:Princeton Architectura. p.67.

19) http://variable.io. (2017.11.10.)
20) 917192, Tpe]=Z AL, . (2017. 8. 23). https://ko.wikipedia.org/wiki/=to] =AY
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Protocols A Hardware A
DMX & Art-Net Zrg A Ao Arduino nlol =g AFE

Firmata ol Folx AF Graphics tablets =298 iy
HID USB #9 Kinect D Fhv e
HTTP Web data Lasers golx =w
ILDA dojd % =% Ao Leap Al zF=o Q14 AIA
MIDI &% 77 A% Lights ZE S =4
MQTT AFERQIE Y AF Motors 7tE Aol ol H
=% 717 3 . . . .
OSC SEEd o] % Mobile devices i0S, Android, MS
TUIO YEE A API Multi-touch devices | BEJE X ~3ad
UDP & TCP Haga d% Phidgets AlA AE H o] 2~
ZeroMQ 332;@; 17 s Relay IO Boards A8 I0R=
RS232 A FA
Sensors 7% AlA
USB/HID USB %A
VR Devices HMD
WiiMote ez ZEEZY
Lemur 9] HEH A Qg o]~

[£ 6] VVVVe 2] Z2EF Hl S1=9)

_37_

H=
=



ESlIA 2 4 A% A 1EE 4 9k BE £Ro Z2ESW S
Egols AYss AL ¢ & Ak Aol Wt Won o we gl
sfelcjole] thgo] /HsT 4 Gk S8l 9 4R ZAste] Axd

= =
2 dEd 5 e AHESS oFFolke] dEstd AE £ Qe
Z [e}

A =
Firmata protocol®} Zo] offFolle Ao HEo] IS 514 ¢rote 2lf
12 ART 4 QS UEOI 92 58 el AY Ul

]
< HEsHA w2 4 Stk (O¥ 252 AAF "ol FARE ofyufo]o]
TALY] ZA ]l ¥hgotA THE QIEHEE nitjo] 4 #¢jog VVVVE I
Q3 715 oty Hed AA A% ofFolkE Firmata protocol®
VVVVel ddste] B9 F29l& VVVVel 2 g Algoltt.,

Motion Sensor Installation

Speaker Installation

(1Y 24) o|gF ul& VVVVE 1LEEE JEHEH vt ¥
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3.3 AN Y BADREE 95 2nEo

331 m2Id glojst A Tzl

Aol G AR B ZEIPES B 7K L2 JolE Y x
B RolH AHgE

2O WolA AAgd 5 s Adste] G4 Al Rt 7se F7F
S 4 vk AE B9 2D 9449 Y, A 9wy nmgIgioR @ol Af
|5 olZH o|HES He oAmeH(expression)olEs 7l = Fol °ff
Yulold aiet 4% AFet 7eS wE 4 e et o] Jamgide
Java Script 91017} 7|ibo] o] Z2 =¥ AAE 2L vt

3D e WEE Z2IPSCE e U ol 23YE <lojs

ol
=
A Qs & gt

]
ARE JHEA EoA Z2 ey <dojrt Wo] AR EE o]lg ZhE 2

Fal
oo R AT ¥ Auer ntEE9 Ao, diFe +F AlEdeld 5
7l gL 22Oy E20900] 7H 7159 RHAE He 'l We

=5 FOUHoudind9] B9l A 74 3D G4 Az Z2I
o mloh} @Wact gge] 2 Aot QAT VVVVE HAE =S ARG
LRy mZeady 49 B4 7D gk, o] wEo| wetue s
w2AAN B0 93 vEIY, w WS AHgstel
Psshd @tk EHL AY A7 F shiel g
Engin)®] ZSE (1% 25)3go] =t WAle mzaey
uZde] G Aol B 24F 2HS ATY 5 9
AY 7Y G AN DRIBEE TIHYL ol Agstn Ut
H, oldl Z2e AelEA ojulAE Rt A Gx AXZ Aol
P5T LIPS oS BhRE A 4P HE W2 go| .

rE
ofl T
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19 25 TI’JQ(J})R} 0431%* AU = 22y

3.3.2 mltjojotE, FHl= JHd-§ 2T <o
et ARl EoplA A=F4dew HAE 7|ey =zl o] AR L
A opeket mlgo] &S +PS e =Y ugttt, ol
71E Z2ay dojEHt ARESH ] Al RSt AAY EF
se= ol EF(ookine FAS SAIERTH tiEHe] Z2Ifs=
Processing, Max/MSP, Pure Data, Quartz Composer, TouchDesigner,
VVVV & & 4 %1 o2 ¥dwtagl A3 HE dojgH ¢ taet 2

o] o]

=
o]

fr N rlo &

HE AH&stAY VPL(Visual Programming Language)®] &= T2 7w

Z2a9 A AHE 71 A EoF
Processing Linux, Mac, Windows | o<, H =<1, 7| Ho] MRk
Max/MSP Mac, Windows & otell 7&@, T Tle] Ayt
Pure Data Linux, Mac, Windows | &<l 24, wrltjo] dxh
Quartz Composer MAC o=, "ASl, rrido] ARk
TouchDesigner Mac, Windows d&, HARL, rride] dnt
VVVV Windows o, A, Frlte] Mk

(& 7] mlHejotE Z|dte] 2Ty ¢do] Bl

£ 97 ZREErolY, ge 9t
sfolHeE gy, HAE ZeIY S AEStH =94 dEHo|x,



AAZE »A T, w2 ARSI A
Hreg & 2o uyo] 84S et &oloA faelxe] qitt.22)
VVVV2 3421 VPLE HZRE 7HAA Qe Z20508 Lol dF
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30,
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HE

Il

2 Fof Z2adYe

ro

2O 555 AAAeR Hu ngTgyo] JhEsto] A olil Hje7]
A= AE 7Hh oleigt Ao ® Qs mlHololE il =T <
ofof e tHEAQ AU AHYL MZ O] Blueprints7hA] thefet Z=
T Aol VPL HAS A-gote] AREEIL Utk

IEdolE Ve r mrHY doje A DA A HupY Ao
o QI =Yy dojg EFT 4 Uth AW Qoje tixAoRr clof, &
uto]7} et ol FRAdE BHshY AHHFS st= AAY AT ==
T3 FEE AHFEHIL oo 4 e 7R ¥Yste Ande dAE
Az & A wdz APAo] Hrh

JemE] Qdoj= AL FEE S & ¢ F ¢ Juian HHsA £
gith. A3 HE ddojEo] tiFE E =2y <doj= Python, Ruby, Lua 5°]
et} AnAY Qdol= 7Alol2 M-S ndl & AdgEo] 5 Lo g
el felotal JIeZejE Qdols FA] A 9 Ao golsit

£
o
i
ox,
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AFE AYNA g ARERE A2 oln] 1961dtit, 7| HES}t By

S 2% x99 HFHEQ PDP-19A4 Ax|o]~]l(Spacewar!) Aol ++5

Ho g ARESte AU AAE AREQIE2Y) ol% HFH At
T 7]&9] o] ooz A A2 & S B

E£735] 199249 EA1H ID AZEALS] SHl{FEFI(Wolfenstein3D)-2 A

d HAFEY MS-DOS =F AA oA AL 4 3= #4240 3D 1

g2 7|9ke] Alfder dyA e oldH MEE AU Y A

| 7k A%E 199 7&S0] WAL ASele 7% nEs) A3

Ol

AY Eore] A & 49 AY THPA9 V52 Hoh HSH
AHAHESE] flsl A A dixlo 2og wolx zZo SUE
(Unity), Ad=8|¥ <M (Unreal engine)¥t 22 tFatd AY Aoz o]oH

K

rr

©,
o,

23) 97193t TPC A|Y, . (2017. 10. 8). https://ko.wikipedia.org/wiki/PC_AI¥
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AZstEA ot A dxlom HeFo]l AMS|E9irt2s) 20109 ©]F PCet
B 87 obd ios, android, xbox, PS3 5 fUE (Unity)ollA]
<

171 e 28 5 A= HE EdEer ©s)

05 S = A e N e
i PVITA ﬁ wiia 2Ds a m @

L O B O« ©m W e @

fireoss n @

0%

i)

Al AR o g AdzoA et 3D A o= 2001 | 7o)
Addel 2717y &FstH s A Axelrt. FYE (Unity) Ht
et I 2 5EHoE F= Oy A ol ARREHIL loen =5 A
o TFEA FopolA ZlegS I gty 2015 A QXS 15
AodsoA AES ‘A Boy and His Kite’ ofydo]d-S 100% <12]d <
oz FEsto] AdMRe] J4F Zofet AlEdeold woF 5 HIAY ZH=
Aol 2A2% &8 7HsAde dRH

25) UR971. ™Y A, . (2017. 10. 8). https://mamu.wiki/w/ A Q%2017
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iz ofyHo]Ad ‘A Boy and His Kite® ™

i R Sele Afonw ey

Y E (Unity) TS mid 245 Aw2olA %
Hol7] fls A ez F57 ofiyH 1 AEa AHoln 7]
HEs 7Iire s TEoHE 3D A 2okl 2 Aol Hi .

99t 2ol HAY, = #okE fIe AY dX9 Z82 s =
Hi e Agez oymeld fox: FAA] Edlx, dFE AlEHolA,
AR/VR ofZ@Aleld 7 Fof ottt RopolA] Aze HewHe] Zdl=
M= fIs AR Sl

FUE Unity) 7} HIAIY ZR= RZopo A= F22 Uetdls olf % stut
+ et "HEEHE A Yok o)Al 2Eof(asset store)7F St oAl
FHE Unity)o|l A 225 52 o ARSste oluAl, 4, = & 2E
glasg ot ol 2R A e AE sl U E (Unity) W
AN FA &g 7Hert o2 7HA oMl Adste] Hmr Foloh oAle EF
JI'es ke AFYUE IERE 74 YAl 849 U] Add 2 2
H= 5o 2% g 8450 FRE Aol Bol £2aHE ]
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F49 mHEAA Dromos'+ HEE HAHo] ¥y A3Fo] EHE F(Dome)

TFxO| S Al AAR A rAOHNEE 22 mjgste] whEeld

! “7!!” e
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w5 TXY A3 A Aok 75 detH fElstth AR wol 7t
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13891 B2 gzto]d(TouchDesigner) S ARg-3ho] A2t
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of gt e} g Wik et B2l weh gl A

gl AHgE Tlee ST 5 Ao FHEe] ol ez o]

sto] el wiFdol wAole™ F AlAde] He FHEt 3t FAF §
I A &l gAoles AAIer ks E A (detecting) SHoF

Stetl, FA PS39] Mz Ald ZEE= PS3 Aol o 22des HET
T

H(Move) HEEZHE EYst= PUﬂEPOH FAste] olE sia3.

3) 9Zlol= At

2015 m|Ho] o}E]AE Nawunichi Asai®] AHAIZF mo]A E 7 (face
tracking) =24 w3 2= ‘Connected Colors'> @] & o]l= g
JAFS. EAlste] m2AlA njg-g fLdsth tiito] 2ZlojH Ze zjo|l2
FARE gl wlgo] getA o] A 4 Qe X, Y Fo= @& olF
ol obd 3] (Yaw, Pitch)o] =W 4fol Hl&o] 22h4A Jeizt 27 nhE
g ok ERE oldskE "2 4 AATE &F HolAl He FEd Az 2
oAl H FZol A2 & 9ol AARE 3D Ao meAd ujyg wAo] &

Qs
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{19 34) 'connected colors' AAIZF HolA EHF], 3d =24 oy

A< =
ZHletE S0 =22 AARte = d%@‘:}. ;ﬂﬂﬁ‘j(IR, Infrared)% At
AA| EZA5t= Wog PSS Ast
e E 2t 7iets A4 dar ZgEo] At ALY A& FH
AUTh oA F= B A FopelA AREEE WAlolth
=4ol= FHEE R R FU8tE d= 349 3D RERE A
B £ FAF AR 3D 272 FI AsoE SHidH) BH
LS

rr

I
2

=

2 5ol 9o} 2 B o] meAM dRe okt ATSI ABE
o] &% HuHI gtk et AEA, Aol FA UM P F
7ol ket iAol ghugh migo] Bk mEAM vge] o 2 A
g % e Aol
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IV. AXZE Y mAaE 7[5
z2344 g T4 At

4.1 'VVVV'7]dte] g gy T2 A4 ojg 7|8 o
4.1.1 'VVVV' 2 gt A7 A g

1) W& 887829 -
VVVVel WdH E(ode) & S 7= Am=z € & s Ae=
LFO(Low Frequency Oscillator) :=E=7F It} oA APHoz JF71ol=

et ST EE Sl SUHEE e AaR ofE ¥ T &Y
e A AAELeR omA ] HE Fe I B d2T s 234
= s & dAth

LFOS} Ze B4 A= AAZE mAdzfee] Aztoletd s (random)-
P (emergence)®] F2 A=7F Hoh. Hgo] AgH Y Hdd= 9IS
RandomSpread =5 AMESH ohe] 2 AJA f 2| S Felstict

1] L] _
FandaomSpread

-0.7430 -0.2939 -05456 -0.0321 0.7357

(1% 36y RandomSpread®] 25 F+x
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19 372 v49 Ay 7k A 4 %l+= RandomSpread =E&
ARESA o] e AR HESHA Eottty Al ot w2 o] Hgoltt

RandomSpread =5t Folzl Ayt 71E(S) g dig s A
(floa)E =ttt o] HolHE XF;o] HUH (17 36030l 5719
PointZ} @ #jo] sHestA vjx]Hoh Y 32 SA 24 7@ o= LFO
o} AFsto] ofefjet o] A HE IS

RE:
==}

v}

o
9
>
X
P
O,
)

" anase T nis9g LR ]
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- 1ARA -0 3597 \l . nm
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412 9 Jwe] mEAA oy ZzI9n A%

VVVVeE FUE (Unity)oll A ¥HE AAZE AT S o224 ajge] &

q
=2 L L =
o7l QEH A 5 e FEe 3 F MR B 5 Aok shis
o]

2 YH2 VVVVeE FYE Unity) WA @S EAsH= Zolt
A Z2AA oy AZEOE o]§sh= 2 Spout®t Syphon &
%1 FolA 7Fssttt. Spout®t Syphon2 Z¥zZbo]l &4 AlA tollA &
¢ HAGE MRS Fol AHd He 1dgE g ofEYACIAES I+
| $IsiA W= ot Window+= Spout AR&SHal Mac SyphonZb Af
ed B eZ2asr NEE FYE(Unity)et VVVVOIAE ARG 5
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ABSTRACT

A Study on the Implementation Method of Projection
Mapping using Real-time Motion Graphics

Kim, Kintae
Major in Media Design
Dept. of Hyper Media Design

The Graduate School

Hansung University

Images used for projection mapping are usually produced from live—action
footages, 2D or 3D motion graphic techniques and they are created using
various motion graphic effects to serve as a show in itself, as opposed to the
broadcasting and film images in which storytelling is important.

If image production is finished, the image needs to be warped to accurately fit
on any surface as a canvas for presentations and this process is performed using
professional software for projection mapping. This software provides functions to
divide screens of the image into several pieces and convert them into the form
of a target object or a space.

The way of projection mapping used images which are exported by the
rendering has become standard but, it still has some limits. First of all, the
image is disposable since it is made for the form of display target. Secondly, it
is a content for simple viewing not for experiencing, due to its linear duration
like a traditional moving image on a screen. And third, the audience’s position
needs to be fixed when creating content to project onto a 3D surface — the
content needs to be optimised for their perspective and shadow to ensure the
best experience.

Many similarities in style of the content can be seen on various projection
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mapping examples for a formal resemblance between projection targets. As the
content is typological, it becomes a cliché. The limits mentioned above need to
be improve in order to make the content for projection mapping a sustainable
use media.

The goal of this research is to find a new way of projection mapping — it
employs the real-time motion graphic image produced from the software with
real-time renderer.

Real-time motion graphics mean the generated image from programming code
and it is a subordinate concept of Computer—generated imagery and a term to
emphasize the design part of an image in real-time computer graphics.

Real-time motion graphic is made regardless of duration and it makes easy to
create many differences and changes in real time by substituting variable. As
occasion demands, it can be easily developed to interact with the audience.

The software with real-time renderer is Processing, VVVV as programming
languages and Unity and Unreal Engine as cutting—edge game engines. As the
graphic quality become higher, they are utilized in various visual contents and
art such as New media art, VR, game. Thus, the real-time motion graphics can
exceed the limits of projection mapping and it is help to bring new ideas to
projection mapping.

In this study, first of all, we analyzed the way of existing projection mapping
using the image exported through the rendering process and the software with
standard renderer. And then, we compared it with real-time render—based
projection mapping examples and find improvement and emerging technologies.

We focused on embodiment research of projection mapping using VVVV as a
real-time render based programming tool and shared the results of case studies.
Furthermore, the way of projection mapping with Unity engine is arranged in
this paper.

Although the examples of use of computer graphics for projection mapping is
growing, the way of projection mapping is not standardised yet. For the attribute
of a genre, overall, projection mapping is motion effects—oriented and the
content is consumed a shorter period of time. Using real-time motion graphics
for projection mapping can enlarge the spectrum of presentations by generating
unintended designs and patterns. This study presents the possibilities of utilizing
real-time motion graphics for projection mapping and is expected to help
application method. Although it is not easy to employ game engines in
projection mapping, a follow—up study can enhance the way of presentations of
projection mapping technique.

[Keywords]  Projection mapping, Real-time motion graphic, Rendering,
Programming, VVVV
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