


* Project Lead: Kinect Party
« Background in Tech Art / VFX

Infroductions
* Hi, I'm Drew Skillman KINECT




My Motivation for:

U AnimalShower

4 Belize

£ Biob

L Carom

2l DimSumFrenzy

&l Diorama_2012

2 DrawAlive

£l DX11Examples

Sl EarthDay

i Fireworks

& fy

&l cpc_2013

24 cifs

wul halloween2012

Holodeck_Test

hyperspectral

iphone_ideas

Leap Projects

LitMotors

Micinput
Mobile3

.l OpenFrameworks Projects

2l Paint

2l Phantasy

Righteous Red Art

ShowerRod

spectral visuals website

subatomic

SubstanceTest

synesthesia

Synesthesia2

TheDig

u

Unity Packages

Unity4test

2 Weightless

£l ZeroGrav
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J HeadHapp

ActnityHub.bat

BuldingBlocks.bat
Constellation. bat

Credits.bat

¥ DressUp.bat

DubStep.bat
EsghtB bat
ExVbat

] Giliams_BowlingCrumble.bat

whingSteike.bat

entHatch bat

enMatryoshia.bat

outhPull.bat
BigHeads.bat
irCut bat
NewHae bat
Smalieads bat

ricey.bat

Holodeck.bat
Intro.bat

§ KungFubat

Paint.bat
Parrot.bat

ParticleField bat

pwser bat

Recap.bat

PlayerCannon bat

Quicksand.bat

RainCloud.bat

i Sequencerbat

SideScroller.bat

SkeScanbat

achine.bat

4 VideoTrad.bat

VoxelRunnes bat

entatchNDash. bat

9! DanceParty.bat

) FutureBooth.bat

%] GrowingGarden.bat

5 Invaders.bat
&Y Kaleidoscope.bat
%) MagicHands.bat

%) SeventiesVideo,bat

OpenNI_Knight
OpeaNI_Knighe2
OoendNI_Knight3
optxdl_Mow_Sevc
optical_fow_basic_02

el Sow_radial_Seami

prTubes
_sest_optical_fNow
_test_optical_flow 02
 _test_optical_fom 03

%] Blizzard.bat

3| Fireworks.bat
%) FishTank.bat

% FunhouseMirror.bat

% GrowingPlanes.bat

o HotlLava.bat

Kmect
Kiaec 02
Kinect 03
e 04
et 0%
L snapshot_keea_06
w SoundWave
SoundWave2
SoundWave §
SoundWwavesd
SourdWaves
SoundwaveS_Mac
SVC Jigsle
SVC_Music
tetrd_tewt
00's

% MonsterAttack.bat
% PigeonChaser.bat
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Don't worry about doing
things “Right”

No Expectations
No Pressure
Cool things still happen!

(il AnimalShower

G Belize

G Biob

G Carom

£l DimSumFrenzy

&l Diorama_2012
.
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A VorelRunner bt
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% Balloons.bat
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» 5 opeical_flow_basic_02
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ovingPlanes bet
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Prototyping Payoffs

Build confidence in new ideas, and share them
Learn engine strengths and limitations

Learn input strengths and limitations

Fail fast

Sign projects
Happy accidents




Technical Artists

« Fantastic Background for Rapid Prototyping
« Fast iteration on art, code, and design

#TECH~ARTISTS: iRG




Prototyping Vs Rapid Prototyping




Talk Overview



Prototyping Platforms

L Aala) RCBDepthTest | Processing 1.5.1

RCBOepTest § -

pard iract
perk iract

,0,0);
1040,0);

. ) Kinect .getVidect PE() « o (it jeg o

DephhPPe] ),040,492);

n my_prototype ——plavyer

Updated Code DFEz /S»cCommon.cpp

Added Code DFE=z/S»c /EzActivit s/my_prototype .cpp
Identical Data-Conf ig-DebugMenuTable. lua

Added Data-Prototypes Activities/my_prototype.proto
Added Data-sScr»ipt/EzActiviti /my_prototype. lua

Ndded Unmunged-/Gameplav-/EzActivities/my_prototype.EzAct
Identical Unmunged-/Gameplayv-EzRules .EzRls

Added Workf low/Launchers/my_prototype . bat



Examples from Kinect Party




Pro’ro’ryplng for Next Gen

ryt’l"""“‘
\\s\t\\\“"




Prototyping for New Input Devices




L Inks!




Prototyping Platforms

L Aala) RCBDepthTest | Processing 1.5.1

RCBOepTest § -

pard iract
perk iract

,0,0);
1040,0);

. ) Kinect .getVidect PE() « o (it jeg o

DephhPPe] ),040,492);

n my_prototype ——plavyer

Updated Code DFEz /S»cCommon.cpp

Added Code DFE=z/S»c /EzActivit s/my_prototype .cpp
Identical Data-Conf ig-DebugMenuTable. lua

Added Data-Prototypes Activities/my_prototype.proto
Added Data-sScr»ipt/EzActiviti /my_prototype. lua

Ndded Unmunged-/Gameplav-/EzActivities/my_prototype.EzAct
Identical Unmunged-/Gameplayv-EzRules .EzRls

Added Workf low/Launchers/my_prototype . bat



Processing

Java Programming Environment
Cross platform (Mac/PC/Linux)

(Also Android)

Great for 2D! e

rmct{
trmct elepth{depth
trmct LB 0);
trmct olR(ir);
rmct. Co




Processing

o7 Q. cpenk Lrect . peocessing,

Kinmct hinect;
depth = 3

e H

(kinect .getVideolsage! ),0,0);

{kinect .getDepthinage! ),640,0);

(=5

CRAVIR IPS: o {1r) Rinect oot Videot P ) « * ero L1IL: " o (W0 )G o T Segres
CTEPTH IS © o (1) Rinect .QetDepthFPe] ), 040,495 )

topl) {
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Processing FR: 59
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UNITYGUIZ.0 SPACE GEMMANDER BEM a MADE IN A DAY FROM SCRATCH

TN YT ANYrRI T Ermrmymrm m T TN 7Y TN RN fyreyrarmes




Unity @

C# and Javascript

High level 3D support including OpenGL ES 2.0,
DirectX 11, etc...

Massive Community
Great for 3Dl




Double Fine's Buddha Engine

* Proprietary C++/Lua based engine
» Developed for Brutal Legend
« Used for Kinect Party and Happy Action Theater




Rapid Prototyping

L Aala) RCBDepthTest | Processing 1.5.1

RCBOepTest § -

pard iract
perk iract

,0,0);
1040,0);

. ) Kinect .getVidect PE() « o (it jeg o

DephhPPe] ),040,492);

n my_prototype ——plavyer

Updated Code DFEz /S»cCommon.cpp

Added Code DFE=z/S»c /EzActivit s/my_prototype .cpp
Identical Data-Conf ig-DebugMenuTable. lua

Added Data-Prototypes Activities/my_prototype.proto
Added Data-sScr»ipt/EzActiviti /my_prototype. lua

Ndded Unmunged-/Gameplav-/EzActivities/my_prototype.EzAct
Identical Unmunged-/Gameplayv-EzRules .EzRls

Added Workf low/Launchers/my_prototype . bat



Rapid Prototyping

RCBOeptTest §
crg.openk irmct
g cpark irmct

Kirmct kinect;
depth =

S0k D) + o (it )aog o
ANEPEL) 4D 48 );

lc = \df p—e=6\ 6N\Workf low>make_new_activity.py —n my_prototype ——plaver
Suyncing code directories. ..

Ndded Code DFEz/Inc/EzActivities/my_prototype.h

Updated Code DFEz /S»cCommon.cpp

Added Code DFE=z/S»c /EzActivit s/my_prototype .cpp
Identical Data-Conf ig-DebugMenuTable. lua

Added Data-Prototypes Activities/my_prototype.proto
Added Data-sScr»ipt/EzActivities/my_prototype.lua

Ndded Unmunged-/Gameplav-/EzActivities/my_prototype.EzAct
Identical Unmunged-/Gameplayv-EzRules .EzRls

ANdded Workf low/Launchers/my_prototype .bat



Rapid Prototyping

* Minimize Compile Times

o Maximize iteration




Rapid Prototyping

* Minimize Compile Times

o Maximize iteration

 Use Building Blocks

o Don’'t ever start from scratch if you can help it



Bullding Blocks

* Processing: Libraries
o http://processing.org/reference/libraries/

Video
Road images frem a camara, play
and create movies.

Notwark

Send and receive data over e
Iaternet through simple clents and
servers,

Serial

Send cata between Processng and
ternal hardware Brough serial
communicaticn (RS-232).

Simulation / Math

= Phypics

by Jeffrey Traer Dernutein

Simpie partoe System physds
ongne. No colisons, just particies,
SOAAgS, gravity & drag

Alo-wku uo-»g-ul -time fud
dynamics simuissons.

= Al Libradien

by Apcos Sieed

A 5ot of Wvaris 10 3esist wen
SN Srogramming Lasks such b
PENatic algorims and the AStar
Sgacthe.

= paoar

by Adia Paru

A collection of ushties for
Pertarming some stasatical and

Matrx-relatod Mmanpelations.

POF Export

Create POF fles. Theee voctor
Grazhics flles can be scaled to any
e and pricmted at Ngh rosoktions.

DXF Export

Create DXXF files o save gosmetry
fee loading into ether programs. It
works with trisagle-based graghics
Inchading polygons, boxes, and
spheres.

Exgleres ceb mose (Wirkey neise), »
pattern generaton algorithme waafil
Tow arAwmanen .

L]
by Andres Coll
Implementanon of the classes Al
bat, Bz

= ASyatem Lilitias
by Marn frous

A Lbrary for exploring and creating
Linderwnayer Systeons in 20 208 30,

= figign

by Ricard Marxer Pingn

A weagper for JBoxI0, 3 I0 physas
engine

= Minim

Usee JavaSound to provide an eavy-

10-ue 8udc Srary whie stk
providing Bexity for more
advanced wers

= Arduine
Directly contret an Arduine board
through Processing.

» Netacape.JavaScript

Methods for interfacing Setwoen
Javascript and programs exported
from Processing.

= Mptristdath
by Frarcls Dok
Helpful code for matrin 0serstoss.

= Collular Avtamate

by Lrarcia Digot)

Smpifies Making celuiar 2AMIta
calculations.

= BaxWrapll

by ewjecdan

DoxWraplD rens &0 %p of DsxI0
enabing smple istegratien of
0oxID with Processing.

= ComBinatorics

by Sotian Jetell

Gerarste combnations, variatisns
0G permItING

20 alternative to
QuakTime for movie ploybock and
camara cagture

= MobDetection

By x3a8

Perfonms The COMOUARE vision
sechaique of Ainding “blos” in an

mage
= OpenCy

Sy Santecs Cowgt and Dougley
£doi Sane

An my

Waeary ik Righty recommences.

intearsihistogram
yaAnoL TAcsecsl And Alsan

Bacdus

The intagral histogram mathod
Abows 10 0L the coitr o
imanuty Rissogram of al possbie
target regiandg n a Cortesian cote
ece

= fiok

by Aaged Sier

A fast muks-Blob detector and
Vather using Mood-fE Mgonthms

Nalysis in image Mg video
sreams

= imoviden

by Angua Farkes

A simple wrapger for playing videss
20 grabiieg vides data for arry of
the formats that the JUC ktwary
suppects,

= Face Detect (PC)
oy Bexan Cheod
Foce detoction Mbrary made with
WebTamXua and the opesCV
framewsri. PC anty

= TVIO Climnt

by Macto SaBentoenost

Chiort horary fer Bhe smple creason
of tangitie nteractve sufaces,
recening TUIO Sata frem cbject asd
MA-I00UCN trackers sech as

tocivgien.

» P-SURF

Axane

Fartacs ot

An mplementation of the SURF
(Spoeded Up Rozust Features)
feature getector to search far
diacrets image cormes,

= ppeniinest

by Dariel S44mge

A kinect imglementaton for
Processing

= aimgls-ogenn)

by Max Rhainer

A siempie Openil asd NITE weazper
for Processing

= Myran {WebCamXarn)

by Joah Nergy et ol

Camera torary for moton detozon,
coler racking, gled SSINCIOs, and
pixal addressng. Does not requine
Quick T &¢ WIVDIG for Wingows.
machinas.

= AibCyY

by o

Grads viceo frames from » comers
unng the Java Moda Framewsrd
(JMF], Does not requve Quick Time
or WirVDIG for Windows machnes.

= tuioZones

by s

tuoZones provides a way to et
20068 Wthin & MUR-ISUCh ScTeen to
respand 1o TULD messages sent
from a tracking applcaton,

= ChModal
by Federco Dartch
ChModet & a Steary for meten

2:30fmare, & currenty
oS,



Bullding Blocks

 Unity: Unity Packages

o Asset Store

uScript Visual Scripting Tool

OSCRIPT

.....

ost Popular
[Lr— B 10 Testin . T s
..... E on: kel e Simgtehen
- 36500 . $isee 8129

[ J >~ UniTire 10 Arvy Carve P Animas




Bullding Blocks

 Buddha Engine: Perforcel

o Every Double Fine game is a possible building block for art assets or code

D -

\OBRUTHIE




Rapid Prototyping

Minimize Compile Times

o Maximize iteration

Use Building Blocks

o Don’'t ever start from scratch if you can help it

Sketchbook Approach

o Make it easy to start, easy to branch, easy to experiment



Sketchbooks

* Processing:

& Processing L )| €dit Sketch Tools Help

New xN
X0

Examples...

Close xw
Save ns
Save As... oxs
Export Applet 11
Export Application OXE
Page Setup oRP
Prine xp

Beads

CCShaderTest
CCShaderTest 02
Cloth

Cloth8

CokC

ClothC_Kinect
CothC_Kinect_02
Doom 01

drew_test
face_cascade_detect
FingerPaint_Kinect_01
FingerPaint_Kinect_02
FingerPaint_Kinect 03




Sketchbooks

« Unity: Branching an Idea
o Every asset path is relative, just duplicate project folders

@ Cool Idea 3 [ Assets

—

r\

(] Library o

.00 Copy >
— Copying 156 items to “Ideas”

103. 8 MBof 117.2 MB - Estimating time remaining

(1] Cool Idea

8 Even Cooler Idea 3 [ Library

» [ Assets

(] ProjectSettings



Sketchbooks

 Buddha Engine:




Sketchbooks

K/NECT V. HAPPY 1 SO

c :\df p-ezb6\Ez6\Workf low>make_new_activity.py -n my_prototype --plaver
Svyncing code directories...
Code/DFEz/Inc/EzActivities/my_prototype.h
Code/DFEz/Src/7Common.cpp
Code/DFEz/Sr»c/EzActivities/my_prototype.cpp
Data/Conf ig/DebugMenuTable. lua

Data/Prototypes/Activities/my_prototype.proto
Data/Script/EzActivities/my_prototype. lua
Unmunged/Gameplay/EzActivities/my_prototype.EzAct
Unmunged/Gameplay/EzRules .EzRls
Workf low/Launchers/my_prototype . bat

) . -

r




Rapid Prototyping

Minimize Compile Times

o They kill creativity dead

Use Building Blocks

o Don’'t ever start from scratch if you can help it

Sketchbook Approach

o Make it easy to start, easy to branch, easy to experiment



Examples from Kinect Party




Processing Prototype: Depth Freeze




Processing Prototype: Depth Freeze
. We hod funwfrh ThIS R\




Shipping Version: Future Booth




Rapid Prototyping Payoffs



Rapid Prototyping Payoffs

M Learn input strengths and limitations




Rapid Prototyping Payoffs

M Learn input strengths and limitations

M Sign projects




Processing Prototype: Fire




Rapid Prototyping Payoffs



Rapid Prototyping Payoffs

M Learn input strengths and limitations




Rapid Prototyping Payoffs

M Learn input strengths and limitations

M Sign projects




Rapid Prototyping Payoffs

M Learn input strengths and limitations

M Sign projects e e
¥ Happy accidents == .




GLGraphics Library

 Revealed the potential for full screen shaders

.o —_e\T\L, 0'. “. S
/€2 center = vec2(s.5, 0.5); )
1ec2 rot_coord = center + rotation

-
D - -

GLGraphics

AkCut \ Daniaad \ lossaliateo \ Exanaies \ Refecence



GLGrophlcs lerary

Define some ftextures,
render targets, and full
screen shaders

th-m Mn‘tn:
@ Teatime videoTex;
(LTesture fluidTex)

@Graghice0f f5creen gl_teffor_screboh;
AGraphicsf ricreen gl s feg_ocooum;
LOrapm oadf rScreen gl wrfer fimglcolors

o ol
Q.fntclﬂlut blwﬂlm.
A TeatumeF i Lter respfLiter;
LTetareF L iter conDinefy (ter:
(LTexturef | LLer ConpFiiter!
A Tertazol L Ltar copn¥Fiiler:
@ Testuzoliltar dinfiiter;




GLGraphics Library

e |nitialize Them

vold initTextures()
{
grodientTex « nevw GLTexture(this, “grad.png”);
gl_buffer_scratch = nev GLGrophicsOffScreen(th =, vidth, helght);
gl_buffer_occum = nev GLGraphicsOffScreen(inis, width, height);
gl _buffer_finalcolor = r=v GLGrophicsOffScreen(nis, width, height);
videoTex = rev GLTexture(this, width, height);
fluidTex = nev GLTexture(this, width, height);
videoTex. codPixeiz();
f luidTex, (cadP e 2();




GLGraphics Library

e |nitialize Them

SURETILI I T 8

{
Dlefiiter « ‘o0 Yenbarefiiter( o, S ™ )2
DiveF | 1ter setBloraoded . )

CopnfFiiter o ron IWYestarefriter(' o, “Copvinage .l )
COpnf | (ter tetBlonaMode (it L i )

GIFLIter « (o WT0barefriter( o, “Daleoge. w2
GINF | Iter et enarooe (L alt )

rencpf | 1ter = row BLTestareFriter(t o, Seemieage. i
reacpf | |ter setBlenaroae( . )

conbireF {iter « oo S eetarefritar( o, "Cambieinage. i s
ConD | ref | (Ser  setB encooe( . )]

conpFiiter « rov B Teutarefsitar( " o, “Conglinage. il );
conpl | |5er , seth | srcloce WRTTN);




GLGraphics Library

« Apply Shaders to Textures (like a video feed)

S ) Yluin the et o
Wut« Wlm(«t )g
copnf Liter .opply(f luldTex, gl _Buffer ocous.getlTexture()):

Diur e O gz of the 7y 1"Nha
CognfF L L ter, mtmmm i)z
copnf Liter .pp iy (0l buf fer ootum oot Textare! ), ¢l buftar scrotch . getTecture!));
gl buf fer_ocoum .ot Tecture ) .clece (0, @, 0, 5 );
plafiiter  antPorometarvoiue “viaen®, 3.3
plafiiter app iy (ol buf fer_scroton,ost Testumel ), gl buffer ocous getTexture!)):

S Apiy sodiert temy of fect
RTecture]] tngutTex « ( gl buffer_ocom . petTexture), grodientiex);
rencpF | (ter apoiyCinputTex, gl nrfer_fimolcolor gesTertarel ) 2

Drow Ui sorder Tt oel 0 Y frome Dz

-ur(ql,h.ﬁf‘t firaleoler, onl’nt-m(). 0,0,visth haight );




d

1Z2Zar

-n Bl

1ty.py

1V

make new act




make new activity.py -n Blizzard

i




make new activity.py -n Blizzard

« Raw Depth




make new activity.py -n Blizzard




make new activity.py -n Blizzard

* |solating upward facing normails




make new activity.py -n Blizzard

e Accumulation
n |




Shipping Version: Blizzard

e [t's cool—let’s polish it up!

Jught Source

/




Shipping Version: Blizzard

. Approxma’re |Ilum|no’r|on from normols

- & 'a\

o —

A‘

e



Shipping Version: Blizzard

« Shiff normals up to round out the snow |

2




Shipping Version: Blizzard

» Shift entire snow texture upward




Shipping Version: Blizzard

* Apply post processing

=




Shipping Version: Blizzard

 Particle Effects




Shipp ng Version: thzord




Rapid Prototyping Payoffs



Rapid Prototyping Payoffs

M Build confidence in new ideas, and share them




Rapid Prototyping Payoffs

M Build confidence in new ideas, and share them
Learn engine strengths and limitations

—
= =ol

Copnf LLtet . setBrendiooel 0 );
copnf iiter .opply(r luldTex, gl Buffer ottum.Qetlextuze()):

Copnf L Lter  sotBlendooe (5 !

copnf Liter .ppiyipl, hu"tr u.c‘ oe"c xtuzel), 3 Jutter scroteh getTecture!)):
gl buffer_ocoum .ot Tecture! ).clece(0, @, 0, 5)

plafiiter  antPorometarvoiue “vietn, 3.2)

plefiiter app iy (gl buffer_ scroton 'rﬂ- w.'el « Pl buffer oooum getTexture! ) )

RTeccture|] trgetTex « ( gl buffer_ocom . petTexture!), grodientiex);
reacpf | (ter apotyCIngut Tex, gl s fer_finalcolor gesTeaxtere! )1

I
(gt e ter _firalcolor.getTaatume( ), 0,0, vietn raight);




Rapid Prototyping Payoffs

M Build confidence in new ideas, and share them
Learn engine strengths and limitations
M Learn input strengths and limitations




Processing Prototype: Cloth




Motion Blobs




Motion Blobs Example




Rapid Prototyping Payoffs



Rapid Prototyping Payoffs

E -




Rapid Prototyping Payoffs

M Build confidence in new ideas, and share them

M Fail fast




make new activity.py —-n Funhouse




Physics + Lots of Full Screen Shaders

« Force on aspring: F=-K x x
Kis “Hookes Constant”
X is spring length




Physics + Lots of Full Screen Shaders

« Force onaspring: F=-K*x
* |n HLSL:

// retrieve this frames simulation texture
float4 CurrentFrame = ToWorldUnits(tex2D(g_samScurced, Tex));
float2 dist = CurrentFrame.xy;

|// hookes law
velocity == 1 * normalize(dist) * pow(length(dist),2):

// damping
dist = dist * ,95;
velocity = velocity * .95;

// Step simulation
dist += velocity * dt;

// output
vCurrentFrame = ToTextureUnits(flcat4 (dist.xy, velocity.xy)):
P return vCurrentfFrame;



Displacement Texture
(D) R 2 ,"(\ .




Weok Sprmgs




~Sfrong Springs
Pl A\)@ C ,52; ﬁ:
U ERE o







Rapid Prototyping Payoffs



Rapid Prototyping Payoffs

M Build confidence in new ideas, and share them




make new activity.py —n Forbidden




make new activity.py —n Forbidden




Shipping Version: Costume Party




Rapid Prototyping Payoffs



Rapid Prototyping Payoffs

M Happy accidents




Kinect Party: Unused Prototypes

r———v

Unused for various reasons



HATERS GONNA HATE




make new activity.py -n EnergySwords




make new activity.py —-n Splosion




make new activity.py -n Colbert




Rapid Prototyping Payoffs



Rapid Prototyping Payoffs

Build confidence in new ideas, and share them




Rapid Prototyping Payoffs

Build confidence in new ideas, and share them

Learn input strengths and limitations




Rapid Prototyping Payoffs

Build confidence in new ideas, and share them
Learn input strengths and limitations

Sign projects




Pro’ro’ryplng for Next Gen

ryt’l"""“‘
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Kinect Party 2.0¢

« What would we do with the fancy hardware?
o Let's experiment in Unity!




Dub Step




Unity Prototype: Audio Driven Dub Step

1= using Univyfngine:
using 3System.Collecticns!

‘= public class DubStep : MonoBehaviour: {

public Texture2D[] textureStack:
public int writelD = 02

public int readID = 02

public int frameDelay = 02

public Texturelld movieRenderTexture:

int sexsurelount = 302
WebCamTexture webcamTextures

Color32([] deses

bool sexsuresinisialized = falees
ins widsh = 6403

ins heighs = 4980;

il - IEnsxerator Start ()
22 1
a2 yield peturn Application.RegoertUserdotiorization (Userdstiorization.NebCan | Userduthorizatica.Microphene)
4
as if Agplication.MaslsesdctRorization (Usesdctiorization. . NebCan | Trerdsziorization.Microphane) )
2¢ {
a” webcanTexture = new NeblamTexture (widih,heighs, 30);
Jn date = new Colordd(width * height);
as webcaxTexture.Play();
L }
311 texturestack = new TexturelD|textaureCoumt);
. for (ant 3 = 07 3 <€ textureCount; See)
33 {
4 texturestackii] = mew TextureldD|width, Reight);
)
< ]

/ Update 13 caelled soce per fraae

19 = void Update () ¢

40

“i L2 (‘wedcaxTexture)

42 {

42 Dedug.1og ("SMastizng for webcam...");

“ setusn;

43 )

q¢

b UpdaterzazeDelay ()

.

19 webcaaTexture.CetPixelsdd (data):

a1 textureStack(writelD] . SetPixelsd] (data);

32 textureStacki{vwsiteld) Agplyi)?

3 readld = (writelD ¢ (texturelount - frameDelay)) § textureCousmt:
" renderer.saterial. mainTexture = textureStack{readlid):

se writelDes:

5 writelD = writelD § texturelount;

L5 ] )

[ 51 /7 The frane delay is currencly being driven by the visuslization scodie
Q- void UpdatefraseDelay()

) ‘

(2] frameDelay = (int) (transform.localScale.y * textureCoust):




Unity Prototype: Audio Driven Dub Step




Unity Prototype: Audio Driven Dub Step

 Web Browser can be a great way to share ideas

© 00O / uyntitled X \_\_5
- =2 X # ||:‘] drewskillman.com/games/dubstep




Unity Prototype: Audio Driven Dub Step

 Prototyping tools make it easy to manipulate data flow

——
-~
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Rapid Prototyping Payoffs

Build confidence in new ideas, and share them

M Happy accidents
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Define Buffers and the Shader

private ComputeBuffer bufferPoints;

private ComputeBuffer bufferPos;

private ComputeBuffer bufferPreviousPoints;
private ComputeBuffer bufferColors;

private ComputeBuffer bufferAccelerations;
public ComputeShader cs;



Initialize Buffers

wvoid Stert O {
lost delto time = Time. deleaTine * timestep;

VOr verts = nen VectordverteaCount];
for (var | » B | < vertex(ount; ++i)

wrts L) = Random, insideUnieSphere® i &,

RelecseBuffers ();

pufferPoints = men ComputeBuffer (verteaCount, 12);
wfferfreviousPoints = nes ComputeSuffer (vertexCount, 12);
pufferPoints, SetOoto (verts);

wufferfreviousPoins. Sethots (veres);

materiol. Sethuffer (buf _Points”, sufferPoints);
ufferColors = new ComputeBuffer (vertesCount, 12);
soteric]. Sethuffer (“ouf _Color™, sufferColors);
pufferAccelerations = new ComputeBuffer (vertexCount, 12);

orighos = new Vectori{instonceCount);
for (var { = §; | < instonceCount; ++L)

origPos{i] = Rondom. insideUnitSphere * 1 0r;
P04 = new Yectori[instenceCount);
sufferfos = nen ComputeBuffer (irstoncelouss, 12);
for (vor 1 = 2] 1 < instonceCount; ++l)

posL) = origPos[i] « Rondos. insidenitSohere® 27
sufferPos. SetDato (pos);

materiol. SetBuffer ("ouf Positions”, bufferfos);



Run the Compute Shader

vold OnRenderinoge (RenderTexture src, RenderTexture dit)

{

Cs. SetBuffardd, “buf_Points”, tufferfoints);

Cs. SetBuffer(d, "bDuf_PFreviousPoines”, BufferPreviowsPoinms);
C8. SetBufferdld, “buf_Colers”, ufferColors);

Cs. SetBuffer(l, "Duf _Accelerctions™, bufferAccelierations);
¢s.SetFloat (" _time”, Timw. timeSincelovelliond);

Cs.SetFloat (" _deltanime”, Tise.deltaTioe * timestep).
cs.SetFlogt ("_lastdeltotime”™, lost delta time);
lase delta tine = Time deltoTisme * timestep,

¢s.SetFloo (" _drog”, drogQ);

cs.Setflogt (" _tempercture”, tempergture);
cs.SetFloot (" _mag”, mog).

cs.Setfloat (" moridecalie”, moridscole);
Cs.SetVector(" origin”, origin.position),
cs.Dispesch (9, 128, 328, 3);

Grephics 14t (arc, dst);



Blit the results to the screen

void OnPostRender () {
material.SetPass (©);
material.SetFloat("_time", Time.timeSincelLevelload);
material.SetFloat("_vertexCount”, vertexCount);
material.SetBuffer ("buf_Points”, bufferPoints);
material.SetBuffer ("buf_Colors™, bufferColors);
Graphics.DrawProcedural (MeshTopology.Points, vertexCount, instanceCount);



The Compute Shader

/7 cach swernel tells walch function o compile; you con have many kermels (f you wish
fprogme kerral CSMain

St ructuredBuf fer<floatds buf Points;
REStructuredBufl fer«footds buf PreviousPoints;
RSt ructuredBuf farcflootd> buf _Accelerctions;
REStructuredBufl fer<flootds buf _Colors;

floot _time;

float _deltatise;
float _lestdelitotime;
floatd _origin;

float _vertexCount;
float _drog;

floot _tespercture;
float _mag,

floot _morldscole;

(Mtwu.ll.l))
vold CSMaln{ uintd Gig : SV _GrouplD, utntd DT(d : SV DispatcnThreadID, uined CTig : SY_GrouwpThreodld, uist GI @ Sy _Grouwlndd
{

wint unigueld « DTid.x + DTLd.y*(128°32) « DOTid.z * (9);

floot) pos = buf_Points{unigueld]);

fleat] previous pos = bBuf PrevicusPoines[uniquelD];

buf _PrevicusPoints [uniguelld) = pos;

floot) orig cccel = buf_Accelerctions{uniquelD]);
floatd accel = @,

Lf (erue)

{

:1 (uniguelDd <2000Q)
for Culnt § = B, © « 20000; (+s)
{

LF (L == uniquelDd) comtinue;
flaaty nos? « buf Podmeali):



Unity Prototype: Galaxy
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Rapid Prototyping Payoffs

Learn engine sirengths and limitations

{rumthreoss(32,32,1))
vold CSMalnd wintd Gig : SV _GrouplD, utntd DTid : SV _DispatonT
{
wint untgueld « DTid.x « DTLd.y*(128%32) « OTid.z * (9);
floot) pos = buf_Points{uniguell];
fleat] grevious pos = buf PreviocusPoines[unigquelD];
buf _PrevicusPoints [uniguell) = pos;

floot) orig cccel = buf_Accelerctions{uniquelD];
floatd accel = @,

Lf (erue)

{
Lf (uniquelD «2000)
{

for Culnt L = B, © « 20000; Les)
{

® L (L == uniquelDd) comtinue;
) .




Next Gen Physics

 What about physics performance on PS4 / XBOX3¢




Soft Body Physics

« Soff body physics is cooll
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Fail fast




Rapid Prototyping Payoffs

Build confidence in new ideas, and share them
Learn engine strengths and limitations

Fail fast

M Happy accidents




Prototyping for New Input Devices




New Input Devices

« Explosion of Inputs!
o Motion Control (wii, kinect) - .
o Inertial sensors (6 axis, iPhone accelerometags i—‘*'\:? '
o Touch, multi-touch 7y

 Aloft moreis coming!
Leap Motion

Eye Tracking

Face Tracking

PS4 Confroller

High precision body tracking
Oculus Rift

BRAIN TRACKING

O O O O O O O



Rapid Prototyping PS4




Rapid Prototyping PS4

« Faking if!




Unity Prototype: Funny Fish




Unity Prototype: Funny Fish
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M Build confidence in new ideas, and share them







Rapid Prototyping Leap

« Works great with Unity and Processing




Leap Prototype
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Leap Prototype: Lil Bunny







Leap Prototype: Dropchord




MQOAI Version
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Rapid Prototyping Payoffs

M Build confidence in new ideas, and share them
M Learn input sirengths and limitations

M Sign projects




Prototyping for New Input Devices




Hackers Hack it First

« Experiment and Evaluate new tech crazy early!

ARDUINO




Arduino IDE

Looks identical to

w.&l LAl

Processing

Integrates tightly with 4+
Processing @ @
Can communicate “0\;1“

with Unity as well

,,,,,,



BRAIN TRACKING!

« Can you make fun, interactive stuff with ite<e




Arduino Tutorials are Great

L

AP

m <l
: -\
¢ \

 Force Trainer + Arduino Uno ‘

. —
v




Hrmmm.... What Next




Arduino Prototype: Brain Particles




Wet prel Midichlorians

z9




Wet Towel Midichlorians

« $50 mind conftrolisn’t there quite yet...
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Rapid Prototyping Payoffs

Learn input strengths and limitations
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Rapid Prototyping Payoffs

Learn input strengths and limitations
Fail fast




Rapid Prototyping

* Minimize Compile Times
» Use Building Blocks
» Sketchbook Approach

o Cool things will still happen!




Rapid Prototyping Payoffs

Build confidence in new ideas, and share them
Learn engine strengths and limitations

Learn input strengths and limitations

Fail fast

Sign projects

Happy accidents

M IT'S SUPER FUN

NNNNNRN



Getting Time at Work

Get fast on your own fime =
Use that speed to

Communicate ideas
Look dev

Profile hardware
Efc...

Results pave the way for
prototyping during work hours

o O O O

Gl Unity Packages

{2 Unitydtest

S Weightless B VideoBothbat

Gl ZeroGrav ] VideoTrabat
T



We have the tools for
Interactive Sketchbooks




We finally have the tools for
Interactive Sketchbooks




Links!




Processing Versions

Processing 1.5
o |lused this for all the prototypes in this presentation

Processing 2.0 (betq)

o Will be great soon (fully OpenGL)
o GL Graphics library doesn’t exist so I'm not switching yet

The following libraries were all used with 1.5




Processing + Kinect Setup

Processing

o WWW.Drocessing.org

Simple OpenNI

o code.google.com/p/simple-openni

Drivers and Libraries

o OpenNl, NITE, PrimeSensor, SensorKinect

o All downloadable from:

o code.google.com/p/simple-openni/wiki/Installation




Other Processing + Kinect Libraries
 OpenKinect (Mac OS X Only)

o http://www.shiffman.net/p5/kinect
 dLibs freenect

o http://thomasdiewald.at/processing/libraries/

dLibs freenect




Processing Libraries

« Some of my favorite libraries:
o Fluid Simulation: msafluid
« http://www.memo.tv/msafluid for processing vl 3
o Blob Detection: Opencv
« http://ubaa.net/shared/processing/opencyv/
o Open GL: GLGraphics *Not compatible with processing 2.0
 http://glgraphics.sourceforge.net/
o Spring Physics: traer.physics
« hitp://murderandcreate.com/physics
o Box2D Physics: fisica
« hitp://www.ricardmarxer.com/fisica




Arduino Libraries

 Brain Control
o http://frontiernerds.com/brain-hack




Unity + Kinect Setup

* Unity

o Www.unity3d.com

« /Zig Fu

o Zigfu.com
o Install
« Zig Fu drivers
« Zig Fu Unity example package

Qunity



Some Cool Unity Packages

« Some of my favorite packages
o Easy Touch
« https://www.assetstore.unity3d.com/#/content/3322
o Decal System
« hitps://www.assetstore.unity3d.com/#/content/3779
o Visuadlizer Studio
« https://www.assetstore.unity3d.com/#/content/1761

Qunity




Prototyping on Mobile Devices

* Processing deploys to Android
o Almost instantaneous. Performance limited. No support for iOS

« Unity deploys to iOS and Android

o Very performant and robust. ~2 minute compile time on my 2010
macbook.

o Unity Remote helps mitigate some of that

Qunity







Session PDF

« www.drewskillman.com/gdc2013 rapid prototyping.pdf

Visual Effects Artist Roundtable

Room 120, North Hall

1Tam - 12pm Wednesday
5:30pm — 6:30pm Thursday
2:30pm - 3:30pm Friday

Augmented Imagination: Exploiting Kinect for Happy Action Theater
Patrick Hackett | Weds 2om-3pm | 303 South Hall



