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ABSTRACT

Nowadays, touch screen technology has been developed rapidly. The big touch
screen has been realized that it is useful in presenting and learning. However, it is still expensive.
Therefore, this thesis proposes the development of the big and smart touch screen using the
infrared technology with the Rear Diffused Illumination (Rear DI) method. With Rear DI method,
infrared light is shined at the screen from below the touch surface. When the object touches
the screen, the more light is reflected and detected by camera. This touch screen is applicable
for multi-user with multi-touch screen. Two applications are developed; (i) Painting application
in which the user can draw, edit, and erase on the screen. This application makes the
presentation more interesting, (i) Interior Design application which is the specific application for
the interior designer. It can help user facilitate placement of furniture. Although, we developed
only two applications, there are many applications that can be developed for daily life

applications.
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2) NABIBUNTIIA 2 A7
3) wHuezAIaA (Acrylic) 1 wiu
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+* Frustrated Total Internal Reflection (FTIR)
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FTIR - Frustrated Total Internal Reflection (With Compliant Surface)

Acrylic (Plexiglass) Surface

Compliant Surface (Silicone Rubber)

E Projection Material

|
|

Frustrated Total Internal Reflection

Total Internal Reflection

Infra Red Lighting

#fnh Red Camera
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v le. &

wazdudrunsdudmiuwata FTIR [2]

% Laser Light Plane (LLP)
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LLP - Laser Light Plane

Top View

Infra Red Laser
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Projection Matenal

t |
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ﬁ - Infra Red Camera
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+* Diffused Surface Illumination (DSI)
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wAuanAsAeuuy DSI 14 exmddnfiflauanUilunisnszateuas (Enlighten Acrylic) vinlwlidesld

8



. d o v aa a & -
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DSI - Diffused Surface lllumination

Endlighten Acrylic

Infra Red Lighting %—lnfm Rad Camera
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+* LED Light Plane (LED-LP)

LED Light Plane tWun1sldunastilauasdunsisailuwuunsouneads wilsuwmaila FTIR ua
vV o v £ o = d o o« o oW a & o
lgvannisaelasnuuunilIIedudamilounuy LLP Togiledunanuinvedunadasiinn1sagviau vin

v o 1 AU a | a @ 4
Tanunsaszysiumisndudalddufeadiuiuy LLP faguil 2.5

LED-LP - LED Light Plane

Projection Material

Acrylic (Plexiglass) Surface

Infra Red LEDs
Infra Red Camera
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Q.) i 4 o o at =
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+$* Diffused Illumination (DI)

Diffused Illumination i 2 wuusiefiu@e Front Diffused Illumination Wway Rear Diffused
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o o a @ a o
1o (contrast) Inauaslunilfeuasdunsnse v 2 wallafigluuudail
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FDI - Front Diffused lllumination

£5

Infra Red Lighting

O

-

Acrylic (Plexiglass) Surface

Diffuser
(Not needed If using e.g. Nosted glass)

:N'\

&7 Infra Red Camera
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cav 1 44 o ] L) o
wazdudrunsndudiviuweila Front DI [6]
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RDI - Rear Diffused lllumination

Diffuser
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Infra Red Lighting ﬁ — Infra Red Camera
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® Frustrated Total Internal Reflection (FTIR)
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® Rear Diffused Illumination (Rear DI)
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YoLde
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® Front Diffused Illumination (Front DI)

A3 2.3 TafvsLduvaanaiia Front DI
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® Diffused Surface Illumination (DSI)

A1519 2.5 Uandatdgvaanata DS

Uoi Toide
laidndudasld Compliant Surface #osdldorasanyiiafiey (Enlighten Acrylic) Fail
TG
aunsaufuasululduuy FTR 16 ATAIUANATRIIARIRARINI U FTIR

® ED Light Plane (LED-LP)

A5 2.6 UafRvaldeunanAta LED-LP

Jon YoLae
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- ANUALBYAYBIN N
arwasiBuavesnmilnalusgraunnlumsssydumldudadmiuiu

a o o 3

Radudavualanaiuisalimnuazidennwsiug 320 x 240 pixels wazdmsu

8 1
|

Audvuaivamnuiauazidaadaus 640 x 480 pixels Juld
- ARSINSTUANNIN
w | A e a0 a a o a | o o
FRTINITANIN AeTuuAdly 1 Au Gedinaseniswasuivetnns
fula ndssimiunldaisionsinisdiniwedatios 30 wsusadutft (Frames
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- SzgrMsIuNWUBINGeY (Capture size)

TLHENITUNMNUDINADY Aawviliannsadulaynaiunesndude

") a P |
2.1.3 nsuanIpaYaantnvaduiauuudunssn Tagldnsasnnanin

v o &, oda v 1 & o |
nsldiesesreamidunisuannanienluntineauinlng InevaluirTosaranIminys

sanillu 2 wuu Weonldmuguuuuresnisldan

\AS89R18AMILUY LCD (Liquid Crystal Display) (Jumaluladveasissmignmiiinisussy
Ly LCD 411 3 weiuliludneaaialalunisasnanin dalssuailousid 3 @ lnuasidwne e
wazunGy Insuasasdesinuniiua LCD 1 deesdusmimlanseUnnisvineuvssinealundasding

d‘ it :1 al b4 1 at J 1 s IJ
wazileadenmidunGouiesudrfivzdmenlufuniosnaranessly fagui 2.8
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3UN 2.8 ManMIVINIUTBILATBIR8A WY LCD [8]
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\W3aaann iUy DLP (Digital Light Processing) Tdndnmsiiuasdasiiuaiuuald Tnauasiida
ruauwduns 17 wasdidulasusazdeziviuliinssanvuiadnluwdy DMD  Taeduie
nszualnih nssanvuianfazazounasaldniien ieflasnaundliiAnaw Ingaziiiens
auasliudu A UlAlE s funtsnandeauuonssansuiadnlundy DMD  faguil 2.9
\SeeRIEnTLUY DLP WA wadtegs , mrwmsdeiige , A Black level Aidvinliddatn uas

H { o a A 2 o
ANSLNABLAY NAWLNZAIMSUIUY NIRBINITANUANTALNN

Condensing .
ame__ “iens"™®  Shaping
QD
Color Filter ‘
A
<SE:

d at o J
gﬂ"{l 2.9 Mann1SVINNIUYRATEIReN LY DLP [8]

| -l Y oy 4
A1519N 2.7 LﬂiUUL'ﬁEJU?]E]Q‘H'EILEH‘UENLFI?@QQ']EJﬂ']WLLUU LCD ua¥ wuu DLP

\ATENRTEATNUUY Yon JaLde
LCD (Liquid Tirdauaalan aualngindgmludesves
Crystal Display) finuaudavasdiite Dead Pixels wanuunnsuazlal
011940 UazardNananITuana
AN
fRe LCD  arwnsadeniale
wasfisraiuwanannd DLP
DLP (Digital Light | fianfiniaiiazidan AmBuvienutudiuesdaz
Processing) anglunsldnufsniuiunii faun31 LCD

2.1.4 ngnsazviau

nsavviauues winells msfiuaslunsenuiudananudiasieululuimmadunieasviou
nduniAmaiiy nsavvieuvekaniutuediviuiavesingiieindsunieveiulag MlURuRaN
Syunaziuazvinliyuveuainnnsenuiiainiugy asvieusdunieiilaannnIsnuiulaasyiou

¥ = o 1 o) st ﬂI
vunuflas dudwudaieaiu ﬂdEUW 2.10
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F S

SaflasianezfifiAnn g nu

o B ol
5UTI 2.10 Magviauuawasiuiiniauuasuiusy 9]

JU . o o) i - =
« yuennsEnUAayunTidannsenu (Incident ray) virfiulduund (Normal) vesih
Avviou

¥ CJ o =
« yuazviau (Reflected ray) Apyunisdazviowiniuiduung

o o
msszviauvasudmissdouazli
1) yuannsevudanviiuyuas ey

2) Sadannszvu Sadasvieunaviduund aveglussunuiieaniy

Reflected ray

Incident ray
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2.2 daugandunas

2.2.1 Community Core Vision (CCV)

5Tl 2,12 Tsunsu Community Core Vision (CCV)

TUsunsu Community Core Vision (CCV) iulusunsuiiinissusunmuiale uasiansing

Wuteyawesnsszyiumis (g lefssyiumlsesnsduda auinvesgndila (Blob size)) Fuly
4 v a t'l v o) a . - .

Tsunsuildlunisadwenndinturasminaedudanaleyn (Multi-touch Application) TUsunsu

cov annsaisunaldvainwatelusianea TUIO / Binary TCP / XML uarsesiuwmaluladninae

@

- &5 el
uRARUUBUNT AL AegUn 2.13

Trackng

RAW
VIDEO COMMUNITY

Image |[mmip-| CORE VISION
(€CY) TUIO UDP / FLASH XML / Binary TCP APPLICATION

Camera
Video Flie

< Y ¥ w
5UM 2.13 nanmaUessuraddsunsy CCV
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mslgauldsunsy Community Core Vision (CCV)

{3 ComnmmlyCoreVmon t_'i = Uﬁ

E_ﬁ Mgy o M ourumms (o) Output DYHAMIC THRESHOLD h BrERSE ()
BLOS mZE BB

ILO. I 907 'na:mou: wy FLTRRING O

Frs 8
Proceaing 2 m
Blots. 6. 0,
Made Camers
e 3205240
Homt 127001
Protool LI
K

Background Smooth Highpass &) Amplity \.;
mvmrn(}a HOOTH. B [ AHPLIFY 18 " J
P mmla i J.]. ] 9| K a

HOE: B

g‘i.lﬁ 2.14 n5lgaulusunsy Community Core Vision (CCV)

1. Source image - uandiflaannasmislainle
i " o W v od & o - v ol d < I o 1o
2. Min Blob Size — NMMWUAIAFUNANLANNFAVIADINIT winflgaanniifdmunaglivitn1ssey
g (lsdilled)

3. Max Blob Size - muummauwawlﬂgg AANABANTT mn:u'imﬁlwmnqmﬁmum%lﬂvhﬂﬁ
syysumus (Liilled)

4 ) ) a o ] -J o) 2
Threshold Slider — Uiusziuvasfinavesnissyuiumisiansagauiula

r at [ ! o = W
Movement filtering — USUTEAUABITZEENI NDUNIZUNITATIVNUAANNE
Inverse — \Wasuyndudadsndudun
On/off Toggle — \WUn/Un MILTITURINTBIR
g =3 o v a e w all L =|l)

Amplify Slider - viTligasuvisdudangen dniiu

© @ N o w A

. . o ! 4 o 1] |=' . = al :
Highpass Blur Slider — Wid@iuviiuaagan wazihaundalniimiuaudai
10. Highpass Noise — nsasluduiilu noise aon
11. Smooth Slider - USuaruiFeuiliauvasnin
o d 2 & [P [} < v 1
12. Remove Background Button - nsAuAmAduRurdas uazdanaveenilielaniwln

4 g o v oo
Watlun1saununaInsunNIusEuueBan
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13. Dynamic Subtract Toggle — fvuanisWasuulasesdaadaniiufunds ilslily
FUNIUTEUY

14, Subtract Speed — UsuArn1sidsuutaswesiundadielilisuniuszuy

15. Calibration — nsUSumsamithasliaseuntiaeildauass

16. Setup/Track - M3fuuABUNR uazn1sRsrndaeiily

17. Save — UutinAn

18. Fiducial Setting — n15RaAIAILIUEN

19. Communication by Binary TCP - ﬂ?iﬁd%ﬂ:ﬂﬁiﬂﬂl‘g Binary TCP

20. Communication by TUIO UDP - n1saediayalagly TUIO UDP

21. Communication by FLASH XML - n1saatayalmely FLASH XML

22. Flip Vertical — aduguiuas

23. Flip Horizontal - a@dusuuiiuay

24. Track Fingers - ﬁwmﬁsuﬁmmﬁaﬁaﬁa

25. Track Fiducials - n1sszysumbsiidesnisnnasiugy

26. Track Objects — innsszysmieingvialy

2.2.2 Wslaaoa TUIO

g an v ) . B o
TUIO Wuluslnmeaniugiuildsunuialy uaziu API (Application Program Interface: %1
£ :.{ J 1 1 a c.} s a wa o v ¢:] 1 =
wihilldeuresswinuenndladuiussuuufisnig) TUIO vimdfdineasidenyeen sy
s savisnisdudasneinihilovieng Wauewndindu lawazvimadrsiamunudaya
° [ . . | @ a w1 -
9nlUsunsussysiumia (tracker application) wazeilugawenwdindunnaniilaauaiunsaly

n1snensvialuslaneail aagun 2.15

multitouch tagged object
gestures q p ob|ecis geo;netry

TUIO
protocol B
TUIO client - TUIO tracker

~
application application

JU#t 2.15 wdnmavihawmesduslanea TUIO [11]
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® muihnuredluslanea TUIO
n1918159a : Open sound control
n15é3vaya : UDP (User Datagram Protocol)
Wasn: 3333

® {4 message classes
1) SET : ldfnsadoyaseninedng wu fumia n1suv
2) ALIVE : it session ids vesingiiuansast
3) FSEQ : 141U tag Llansitiunisw@sunases frame id
4) SOURCE : 53y TUIO source Wlafiay multiplex source vuilawes client 16 (message
GELD)
® a7Un19vnaUTee message
1) attribute ¥84 object axgndimAIanil state (Wasulagld SET message
2) client 3 object 913l object \unieanain SET wia ALIVE message
3) object %Qnamﬁalﬁ%'u ALIVE message
4) FSEQ message wwgnsaulilu bundle
5) SOURCE message ¢3¢y application waz address
o msvhnuraswennarduulild 2 dudeiuie
1) dawiisuAmranniduiees (TUIO tracker application)

2) daufiuanwasanyiaviinge (TUIO client application)

2.2.3 Touch Injector

L Touch Injector & |
TUIO
Status inthalized
Port
Touch Injection
Status initialized
Advanced

[¥] Start with Windows

L op

gﬂ‘frjl 2.16 TUsunsy Touch Injector
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. ] a N . =l 2/ ul o ¥ VY]
Touch Injector Wulusunsudmsu Microsoft Windows 8 fifiwtihdiviinnsadrenisduda

o M v 1 . = 21 1 . o
winvenlasunianiusinanea TUIO erafenlddniiu touch driver fausdrazlydly driver e
Tdswnsu CCV (Community Core Vision) dsdioyaaanuieiiu TUIO (Wusumdsasiialusunsy

u o W o [ L7 " a ol
Touch Injector aztiiayauusndssalin Windows 8 aeguin 2.17

Data Microsoft
Touch

Injector

Community
Core Vision

(ccv)

Windows

8

Ui 2.17 wdnmsvihaunes Touch Injector

2.2.4 A1¥117

¢

g_._—)
mengees
—

Java

31.I17'| 2.18 97171

nw197171 JAVA) Wunrwildlunsideulusunsudstng (Object-Oriented Programming)

wazliau1savinuuuAIaerauimasitanmwIndaunnnulaalidasviiniseeulndlvddasen

AR Platform Independent #sgalAuvaIn1¥19121dRsEl

o gavaunlUsunsuanunsoldaulang
4 Y 1 v o g £ 4 al
o Wumwifeonuuuniildnuing ansaldnulasmugiuresniw C uilduaszdin
AUEEINTBINTE C LWunBEInes

o AUNTEVIUVUIATBIRaLRImas IR 1assuUAULA
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o athuaunsleulusunsndaing
o a 3/
o VuUUAYUITIWeSle
= 1 YV oal YV o
o dlaanasnaldiFanlyduumnn
o & 4 o W vas wa < 1 °
. @unsamiuruiuinihgaudnlaseludiuazneiannainisafumiaea1udn

Tifuesulnanluiinisldlnednludi
o o w o a )
lasnanldnunmsilsuwawwaiaey
o ) a @ | P . .
lausinlddunndounenwirduiulavnavessules MT4) - Multitouch for JAVA

AbstractMTApplication  : [¥dwiumsadrafaivieuenniiady
components.TransformSpace: {WumsisAfuiisensndadumitlduszne Enum
Tranformspace)

components.visibleComponents.shapes.MTRoundRectangle: adsvtidndviaey
components.visibleComponents.shapes.MTRectangle.PositionAnchor: #IsURUIUUNTIRA1
Andsy

components.visibleComponents.widgets.MTBackgroundimage: T nwilumds
components.visibleComponents.widgets MTList: @313aa (List)
components.visibleComponents.widgets. MTListCell: a31aaaluniuda
components.visibleComponents.widgets.MTSceneTexture: EULLuwax‘ia’mﬁﬁ'mum%}uu'l
(A@NNIAAMUARILILY, ADUFILAZAIUNI)

components.visibleComponents.widgets. MTHandler: ﬁwmiﬁ%’ﬁagmﬂaﬂﬁﬂuaﬁﬁﬂﬂ'ﬁa"ug“d
dlonadna (Weutuuesiuin)

components.visibleComponents.widgets MTTextArea: fmvuauiivdsfan dliifinns
Svusituil fuiifuansezyesnumunavesteniny uwimniinsimuauiiagyinisiad
Weldldmuituiiiivun

input.inputProcessors: N13TUBUNARIY LHU N13NA NITARAY

sceneManagement: n13¥nadUA1e Aeuiazviiudely

util.MTColor: n15tAud

util.font: Ysgnieldindnvanasgluuuidnus

util.math.Vector3D: Amuasuvidaslduanunu xy z

. v d
processing.core.Plmage : Twaﬂway‘amﬂugﬂmw
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& v
AU AY

import org.mt4j.AbstractMTApplication;[l0
public class myTouchScript extends AbstractScene {
2 public myTouchScript(AbstractMTApplication mtApplication, String name) {

3 super(mtaApplication, name);
4 this.setClearColor(new MTColor(255, 128, @, 255));
this.registerGlobalInputProcessor(new CursorTracer(mtApplication, this));
MTTextArea textArea = new MTTextArea(mtApplication, Fontﬁanager.getrnstance().eFeiteFon%(
mtApplication,
"arial.ttf", //Font name
5 5@, //Font size
new MTColor(255, 255, 255. 255), //Font fill color
new MTColor(255, 255, 255. 255))); //Font gutline color
f textArea.setNoFill(true);
7 textArea.setNoStroke(true);
8 textArea.setText("KMITL");
9 this.get(anvas().addChild(textArea);
textArea.setPositionGlobal(new VectorBD(mtApplication.widthlzf, mtApplication.heightlzf));

¥

@override
10 public void init() {

}

11 @override
public void shutDown() {

}

d &y
U7 2.19 MMTIUBINY (1)

0 Aa A1 import fel#aha multitouch application falwal

1 Aa A5a314 class myTouchScript Tnenfidludluves scene Fuaniwazyne application Fuduil

qudiasdl scene U background

2 A A3 constructor Taeilnngiiwes mtApplication wag name Toe name anwnsaldilus
synas3y scene 10

3 fp Wdwmiulunsviemuues subclass W subclass wLﬂuﬁ’u‘%an‘bﬁaﬁmmmmmﬁaﬁa

subclass @unsald constructor 84 superclass 1)

4 Ao N13AsNENY screne Tuiidenddu

5 A9 Nsaseduavanuueyad font faldnelu screne Tufiiidansnuysdan, font: arial, vua 50
6, 7 Ao MIaunTauves text fuansnnglu screne Lﬁalﬁtﬁuuﬁﬁaé’ﬂmmﬁ’:u

8 fig NsuaARIdaAIINAIUY screne Tuidaniiazuanianan KMITL
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‘:J a @ £ l&
9 &8 n13 add text Msfsmiadiulu screne Tasdnlagiunansued screne
&

10 Ag luﬂizﬁ‘ﬁmﬁmmsﬁaumauﬁumiﬁwmi'w::'Lﬁﬁ'zaslslﬁﬁwammmlf'uaulﬁluu

=1 A =Y o 1 ¥V o v v ¥
11 fig 'Luﬂ'izﬁmmﬁ'aqm‘irﬁﬂumauﬂﬂﬂﬁwmufmw’mma:ﬂ'ﬂmuwmmim%ﬂmuﬁ

package myTouch;

import org.mt4j.MTApplication;12
13
public class myTouchApp extends MTApplication {

public static void main(String[] args) {
initialize(); 14
}

@override 15
public void startUp() {
addScene(new myTouchScript(this, "Test my first application”)); 16

}

Uit 220 mwranilesiu (2)

< o I . v . ) 1
12 Aa n1s import Waldaine multitouch application TRIRTY
13 fig ANTLRNAITUYBINTTLANING

=) o ] n‘ o Vet ;. i
14 A 15 AmuaAENAUliu application
15 &g n1sasas function TunsduAuvitnsiau

16 fia n93enld object nAaanaiiell
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unil 3
A1999NLUU

3.1 gunsalgniauas

3.1.1 ndaaduual (Web cameras) 3unssn

gﬂ‘ﬁ 3.1 n@v4 Logitech C170 [13]

e

= ] f&’ ¥ Y . o c.i' :} v -:I EII
TulFyariiwusiildndes Logitech C170 (uaminsgu# 3.1) Fadundsaiuuaundnuaudan

o

anselifuminaeduauuudunsusaliiaziisiailigdag ndes Logitech C107 flqauaudiiisil

USB Type: 2.0

Frame rate: 640x480 30 FPS

Diagonal Field of View (FOV): 58°

Video Capture (4:3 SD): 320x240, 640x480, 1024x768

d o w & o 1 d a2 a ¢ a j ey ¢

dlatngssiuupunnihduiiduilawesnsomadursisneen uatldiamasinananiy
a 3 1 o a0 v . ) - o ¢ v |

wasduns s (IR-pass fitter ) Wnluuwnudt Taglunitilgusu Floppy Disk sadugunesiuiauduadld

Whllunuiifawesiauiniiey digud 3.3

gﬂﬁ 3.2 wiu Floppy Disk

24



'i‘l.]‘ﬂ 3.3 miu'muwLﬂuwamainsamaaauww.'smaaﬂ

Ladldflawmasitnseaanisiasdunanan (1R-pass filter ) \lunud [14]

Wed 1namlﬂwmwmmwﬂiuiawuwaauwammﬂmqqnmw'1’Lwa’|miammm1iaﬁ

o

Fudlelaviagui 3.4

d A o al 2/ @t o/ o
U7 3.4 mwwLﬂmmnmﬁumwmﬂmﬂh‘[aﬁwuwaauwaauﬂsmm

wiAda Rear DI
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YY) a I |
3.1.2 Msuannavawmitivadudawuudunsisn lauldinTaarenw

itasanonmiléie EPSON BusinessEB - S02 (wamedagudl 3.5 samnsaldliiy

waliladuinqedudadunsiisn Tneiaiasaionm EPSON BusinesseB - S02 dgaiaudfsisil

«  ANAING 2600 ANSI lumens (standard) waw 2080 ANSI Lumens (Eco)

e wAluladnsuananiw wuy LCD- Poly-silicon TFT Active Matrix ¥u1@ 0.55 s
o AUATiSIRAINILUY SVGA (800x600 pixels)

. SnsnUivusnvaaduniuazsh (Contrast Ratio) gl 3000: 1

o UADANTN WUU E-TORL 200W wuu UHE

¥

= .-
mma . = i

\ﬁw

5U# 3.5 LA3o3a18nN EPSON BusinessEB - S02 [15]
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3.1.3 viasAleadnounsILsa (Infrared LED)

vaanuaadsussaliAegu TOIR -50094 bdEa Feilanaudfnaguil 3.6

0AS1S  TAIWAN OASIS LED DATA SHEET (FOR INFRARED)
-

PART NO. : TOIR-50b94bCEa
ABSOLUTE MAXIMUM RATINGS AT TA=26°C

PARAMETER SYMBOL DATA UNIT
Forward Current Iru 100 mA
Peak Forward Current e
(duty=1:100, 1=100Kz) ad 1000
Reverge Voltage Vr 8 v
Power Diggpation Po 150 mW
Operating Temperature Range -25 to +86  °C
Storage Temperature Range -30 to 486 °C
(lll‘i;‘ﬁd;;"“’:;:‘“m) 260°C for 3 sec.

ELECTRICAL/OPTICAL CHARACTERISTICS AT TA=26°C

PARAMETER SYMBOL | DATA UNIT | TEST CONDITION

Radiated Outpul Power Pomws) |  12.0 mW  [snoce: 10om
Detector Area: lem®
TYP: 1.26

Forward Voltage Vr MAX- 1.46 v lr=20mA
Wavelength AP 940 nm Ir=20mA
Spectrum ¥idth of Half Value AA 680 nm Ir=20mA
Reverge Current Ir 10 pA Ve =6V
Full Viewing Angle 2x40 25 . In=20mA
- Water Clear
Radiation Material GaAs/CaAs

JUTt 3.6 AuaniRvemasauaadidunsisaiu TOIR -50094 bdEa [16]
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3.2 N1589NUUUTITALIS
3.2.1 laseas19vedlizdanses

yunvadldresnuuulndulfznivuianansawisadrluldaulavainvaralaenisg

v o ot a o o .
DONLUUTUIATBINT199A1 TIN5 N TNUBIATBIRILNTNBILATEIR18A1H EPSON BusinessEB -
502 azanennlanuszavininwlusnsidiu 4:3 laaniinisateninludnsidn 16:9 Feoenuuvaunn
gaaninvauruim 100 x 75 L‘EIuFlLl!ﬁli'tN‘ViU’li]aﬂ%Lﬁl’dE]Hﬂ‘iﬁﬂLUEN?.I7ﬂﬁﬂfﬂ€1ﬂUﬂ1UﬂﬁHﬂLWLtﬁd

@

wufgafunsEanualisIAmiAnIlagnsesnLULTLIAYBIEIUR 19 UBdl ATt vedldsdniy

v <
anTananslinagui 3.7

85 CM. SCREEN
T
80 CM. FRONT SIDE
Ty 130 CM. - 85 0. ———
. 80 |
100
85
: 130 .

YUY LURALINS

CJ (24 a a
JUT 3.7 lassaievedlizdaies
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3.2.2 winaadunawmalulagdunsisn waiia Rear Diffused Illumination (Rear DI)

TavdaasSesldwmaluladunilisedudadunsiien wada Rear Diffused
Wurnination(Rear DI) ifasannifumeluladfungdmiumsiildzaunsluajannsomgunsally
msvildieuassyavinwaiunsnseniuld Tnomaluladuthoedudadunsusn waila Rear DI
Twdnnslvuasdunasndiudrsremingedudiad innirduuuvemiheeduda inlwieiinng
fudavziAanisinmuaziinaiudrsvasiasitliamitldanndesdunsisnanunsailussy

FuvsrsInsauale

nfnaIteiuwAta Rear DI Aasvilviuasdunssanualsvesniveduead
| ow o W o o v e W oa ol W 1w |
ynnifuuuvesiineedudanisesnwuuldzdedeadulisUaied e Iiuainsyasag nanuany
v a LV - d A 1 e o =
YRINLI0EUEE wazn1TINLeadR DU LIALTaINaanLeadRNdagd1nnIeanuwuulagnisang

a4

:’f‘ a v A v ¥ 1 L7 v
weadmduusensauquasaeduludmdhaoieliuadlufianihealdisuasldnszanasviounasues
vasaLEDarglunsnsyaeuas TnsnmasaueadiearsTuludmtinensinasiiueadiniig

S 1 It o A é
seuqudosliile flaguil 3.8 wavgui 3.9

85 CM.
T |
| 130 CM. |

PO INFARED LED
INEARED LIGHT

o daa v :
JUT 3.8 NManaueadadursnin (luyuuessnuuu (Top view))
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o) R
X 40cm

WRanlaNafal

<l sda v .
3U# 3.9 m3nsueadasursnsn (luyuuesiuuu (Top view))

v o
3.2.3 N9ASNaULATZIRYNTN

Lﬂaamﬂtﬂémmamwﬁ'ﬁw:mm’lumw*zmamiasjummLﬂémawmw Tnoadasans
Aitle EPSONBusinessEB-S02 AnTSEeERaA N IAENTAUIMANhttp://www.epson.com/
faguil 3.9 Berrdilddurszorniaseaina 1.4 washe 2.3 wes Ferngavadiisiioanuuutiugs
80 IwuRlAsI s awhnsaseunmanesesasnmlagldnsraniteldunsiusseyliaunse

en il Jeanusosenwuulenaguin 3.10 3.11 wag 3.12

30



EXCEED VOUR VISION

N ace sz cacuaron © vaitourwevsite Sy eomt (D Howtouse

EPSON Projector swis

‘._
b 4
FLcoD

| ugnt sutsnt

| Natve rescuten

| Thezw ratio (tNatve resciuton

o o
JUN 3.10 888 Mlngn1TAILINGIN

http://www.epson.com/alf_upload/landing/distance-calculator/

WU DLATAN

LASENRAEATN

ASANEIT

sUil 3.11 msasveunmanieiamenmlaeldnzaniiotunsiussegianusoananiwle
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80cm f .:5 ; i::;'i~F:“ . = ;,f
s
PROJETOR

o < v o )
5UN 3.12 ”NﬂqiﬂﬁﬁauﬁﬂiaQQq ?Jﬂ’]WTﬂEﬂ‘Uﬂi%%ﬂLﬁ LHBUBINTNAAYIN

G

(luyusias@iga (Side view))
3.2.4 mMsasiaundasiunaudunsgn

P v 5 = = o1 v s @ v o

\la931nnded Logitech C170 fimnuasidannIniiAaul1aaIn1ssunInaInuinaei
= (53 2 =1 LY P 1 o 3 ar =1 L5 W e Y o YV o
flvunalugifendaaitesiuielilamsoiwildiumaluladwinvedudadursinld Jadaaing
a v o a o w P ow oo v dw o = ) ) @ w Wy
Wundastiuundnuilsie Tnousdagdwimmihnfunmainasiviwesmiiee waznisiunmdnsdule
ldifumniiee Jedasdnisiinszuznissunmlaunisiunimainnsyaniiiianisagviounadunn Aagun
3.13

| 85¢M |

CAMERA

o v 9 v o a P w
Eﬂ'ﬂ 3.13 N5ATVUNTIUNTNYDINA DALIULANBUN T IALLBUDINTWNARYI N

(luyunesdutna (Side view))
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3.2.5 Tassa¥nlagsiuvasansans

1 24 o a @ Vo i 4 J
Tassaslagsmvedfzdaniosaunsouandlifagui 3.14 JUA 3.15 wazgui 3.16

MIN00LATARA

-
LATDIRTEANTN

ol =l
o aanaaoe
ol P <

— U

o by, o v oa
5U# 3.14 wuulassainigluvesliveanies

L . -
AUV IMATAIAILNH

d v o =Y v 2
U7l 3.15 lassadeneluvedlizdaaies Tuyuuesiuuy uag Aud
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o ) a
JUN 3.16 wuulnesiuvedldizaanios

3.3 N159DNWUUYINAWKIT
5 1 dl o [} o ot ¥
3.31 ﬂ"l‘iﬂ\iﬁﬂLWEIﬂ"IiiS‘l‘lﬂ'iuﬂuﬂﬂ’l'iﬁllﬂﬁ“u'l"\]a

TUsunsu Community Core Vision (CCV) 1d5udunmainidlasinnaasivua
a [ al 1 . . d’ v 1 o
dunsILIm 1n1suTuA1 Amplify, Smooth, Highpass Wag Threshold Wialnlaauusiuglunis

durasiagui 3.17

Crmravty Come Yuon 15 - o-

CI st 1 é v 1 o )
U7 3.17 msdiuAarlulusunsucey delildnuuiuglunisduda

WiavinasusuAilaaundusilafinsdudawalazvinnisususiiay (Calibration) wiNald

oo 5 o v i 3/ a W 4 e o as Y I i
nsdudaduasaiuntdieenldinuadeigui 3.18 TagnrsnisuFuiisurinlalag dudan sedud
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o

& 4 o w ° ' a o a = ' | I
I‘U‘ELLHﬁuﬂuﬂﬂuﬂLllEli‘U?Jagaﬁ'ﬂm‘u\ﬂﬂEIL?&J%']ﬂQﬂV]ﬂJNﬂﬁiJﬁLLﬂ&LLas uNﬂ%um']WLUﬂ&luLUU'Nﬂan

Ailaieradeguil 3.19

d o o i L4 o s L% J v a
U7 3.19 mavinsduifisudfielinsdudanseiunihaeildanuaia
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a o ' v " "
3.3.2 fiansulsuannatagunaiunsaladausaunu Microsoft Windows 8

dt‘ o u’j 1 a -'; al 12 o = .
Wiavhaismaakaratasiustuseuiasinnisidanivluswnsy Community Core

1
1 £ ] | .

Vision (CCV)  defayasriuluslanea TUIO iedsteyanisseydumbsliuduonndindu 4ede

TUsunsu Touch Injector  Mvimthainnisdudantivailasuuiainluslamnea TUIO dmsy
. . R a ¢ @ W W oW 4 o v o

Microsoft Windows 8 vilsfanunsailuneuiainesuiinaedudals wastATasR A mivTmlunig

wansravald aduneuudenlaesunsu fagun 3.20

HARDWARI SO TWARI

Commu Touch
2'!3"- inj«]w Microsoft
= Windowss

Vision
(ccv)

.
Infrared Carmnera

P~ o (3 & i 2 I [} . .
31111! 3.20 USaAlADLLATUAITVINATUIBILaNALIS a1 la1uIINAY Microsoft Windows8

= BIJ d o 1 s
3.3.3 QaWaLITLaNNALATUNIINGIUTINAUNIBIAIN

nsvihusmiusendnduiidaudisniwan ilalagnsilulewndiadu 5y
foyaszysumiddagldlusinnea TUIO Tagldlusunsu CCv vinsdsrihudeyanisssysiumisin
slapoa TUIO Tnawadn 333 uazdleyaroudwenndiaduiidouduansananslidagui 3.21

Faansasesiunmsdudavareguuuula
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Community REElel /(

Core Eﬁ -
dompns
Vision i)

E—

TUIO
Infrared (V) ,ava

Camera JAVA Application

| g o & & a v i o o a W
EU‘W 3.21 Uaaﬂlﬂa%uﬂiuﬂqi‘lﬂ"]ﬁ"lu‘ﬂad‘ﬁavmt.ni Vlﬁ'ul'ﬁﬂ’[,’iﬂqu'iflﬂﬂULL@WWﬁLﬁ‘?jUﬂWHWQT’J"I

wannanduaanuuunanuainiglutiu (Interior Design)

uenwdintusanwuunaniasnigludn Wukewwdiadulunsiiausnisdananaidiaadsneg

Y] a v o | Y v ¢ a ‘1 )
ﬂ"lEl'LU‘UTUL‘WQ‘U'}EJ'LWUﬂE]E]ﬂLL'UULLaSQﬂ'ﬁqﬂqujiﬂﬂﬁﬂﬂuaaﬂLLUUﬂqiﬂﬂ’Jqﬂ Lw'ﬂiumaﬁﬂqﬁﬂﬂWﬂ‘LUUju

1

plnterior
o Design

< = < a @
JUN 3.22 wuunthaedunediaraswenwiiadu

| a o 1 | | a v oA v a &
drurasonndintuniatu 3 dufediuves aatalunisiuruieFonldiowniiaty,
AaNd Scene Way AANEVAN LN EULONNAATY
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a v oo v a W o v i 4 o
% aanalunmsududiadunlduennindu wWieltlunisFonldaaaniegluwianalaaiiayia

wt

nsaseAanaazRsduiiludiuvan (Main) fagu 3.23

|J] StartinteniorDesign java 2
package project.interiorDesign;

import org.mt4j.MTApplicatien;
public class StartIntericrDesign extends MTApplication {
private static final long serialVersionUID = 1L;

public static void main(String[] args) {
initialize();

}

{/@verride
o public void startUp() {
this.addScene(new MainInteriorDesign{this, "Main intericr design"));

}
}

< a v d a v a &
Ui 3.23 aanalunisGusuitadenlduenniindy

% Aand Scene iteunnsasiuitunatlunmsaimhaouanwwiindu degui 3.24

(4] SceneinteriorDesign java &2
package preject.interiorDesign;

+ import org.mt4j.AbstractMTApplication;[
public class SceneInteriorDesign extends AbstractScene {

a private AbstractMTApplication mtApp;
private AbstractShape iconFurniture;

o private float stepDistance;

ol private Vector3D locallconCenter;
private float iconWidthHalf;

o) private float iconHeightHalf;

public SceneInteriorDesign(AbstractMTApplication mtipplicaticn, String name) {
super(mtApplication, name);
this.mtApp = mtApplication;

H

public void setIcon(AbstractShape icen) {
this,.iconFurniture = icon;
this.localIconCenter = fconFurniture.getCenterPointlocal();
this.iconwidthHalf = iconFurniture,getwidthXy(TransforaSpace.LOCAL)/2f;
this.iconHeightHalf = iconFurniture.getHeightXY(TransformSpace.LOCAL)/2f;
this.stepDistance = iconwWidthHalf/2,Bf;

}

i public void onenter() {
}

- public void enLeave() {
}

o
5UN 3.24 Aand Scene
% aanaudnlunissuwannindu

i at 5 4 =J v o n'J
dquusnaasparananiunsdeulusinsutufanisenilavssisedtluwenniinguy (Uswnsu

dnlugiildiunrnamilutiintuesiinaihdlavssidsalulimniinmdenldaana ssudnduas

wisen vesdlausiitu mnlavsitueglulwamesideafutuuimnailsideulusunsy) fguil 3.25
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4] MaininteriorDesign java (2
[ backage project.interiorDesign;

import org.mt4j.AbstractMTApplication;

import org.mt4j.components.TransformSpace;

import org.mt4j.components.visibleComponents.shapes,MTRectangle,PositionAnchor;
import org.mt4j.components.visibleComponents.shapes.MTRoundRectangle;

import org.mt4j.components.visibleComponents.widgets.MTBackgroundImage;

import org.mt4j.components.visibleComponents.widgets.MTList;

import org.mt4j.components,visibleComponents.widgets.MTListCell;

import org.mtdj.components.visibleComponents.widgets.MTSceneTexture;

import org.mt4].components,visibleComponents.widgets.MTHandler

import org.mt4j.components.visibleComponents.widgets MTTextArea;

import org.mt4j.input.inputProcessors.IGestureEventListener;

import org.mt4j.input.inputProcessors.MTGestureEvent;

import org.mt4j.input.inputProcessors.componentProcessors. tapProcessor.TapEvent;
import org.mtdj.input.inputProcessors.componentProcessors. tapProcessor.TapProcessor;
impart org.mt4j.sceneManagement.AbstractScene;

import org.mt4j.sceneManagement.IPreDrawAction;

import org.mt4j.util MTColor;

import org.mt4j.util.font.FontHanager;

import org.mt4j.util.font.Ifont;

import org.mt4j.util.math.Vector3D;

| dd v a @
Uit 3.25 lausandeddlunonndiady

“ o cll dl o 4 E 2 v c.‘] [}
AgldiAnds extends Watimand AbstractScene dulunanalunisasimtinasiieuisessy
X w Y 6. W g o & A 0w e
Nundeuld Tnernds extends fazinnana AbstractScene U1YHARIEANBLTA1NNISUNBBULANGA

& w wi id
waziisealunatatiuunlgle figui 3.26

public class MainInteriorDesign extends AbstractScene {

private AbstractMTApplication pa;
private String imagePath = "project” + AdstractdTApplicatien,separator + “interiorDesign” + AbstractMTApplication.separator + "data” + AbstractMTApplication.separator + "image™ +
private MTRoundRectangle frame;
private MTBackgroundImage planFabric;
private SceneInteriorDesign interiorScens;
private MTList list;
private MTHandler addBgButton;
private float cellwidth = 150;
private float cellHeight = 40;
private Ifent font;
private MTColor cellFillColor;
private String[] planNases = new String[] {
"GrandPremium.jpg", "Deluxe.jpg","MediusLarge.jpg","Condominium.jpg"
b
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[3} MainintenorDesign java &2

i,
private IFont font;
private MTColor cellFillColor;
private String[] planNames = new String[] {

“GrandPremium.jpg", "Deluxe.jpg”,"MediumLarge.jpg","Condominium.jpg"
I

public MainInteriorDesign(AbstractMTApplication mtApplication, String name) {
super(mtApplication, namf);

e T

//create frame

frame = new MTRoundRectangle(pa, -58, -58, @, pa.width + 18@, pa.height + 1ee, 25, 25);
frame.setSizeXvGlobal (pa.width - 18, pa.height - 18);

interiorScene = new ScenelnteriorDesign(pa, "Interior Scene®);
interiorScene.setClear(false);

this.getCanvas().addChild(frame);

final MTSceneTexture sceneTexture = new MTSceneTexture(pa, @, 8, interiorScene);
sceneTexture, setStrokeColor(new MTColor(134, 135, 155));

frame.addChild(sceneTexture);

//set plan to be background

planFabric = new MTBackgroundImage(pa, pa.loadImage(imagePath + "bg.jpg"), false);
MTHandler.Bg = planFabric; 2
frame.addChild(planFabric);

/create add background button
PImage addBgIcon = pa.loadImage(imagePath + "icon_addbg.png”);
addBgButton = new MTHandler(pa, addBgIcon);
frame.addChild(addBgButton);
addBgButton.translate(new Vector3D(-50f, 1@e, @));
addBgButton.setStrokeColor(new MTColor(50, 5@,50));
/tap add plan
addBgButton.addGestureListener(TapProcessor.class, new IGestureEventListener() {
@0verride
= public boolean processGestureEvent(MTGestureEvent ge) {
] TapEvent te = (TapEvent)ge;
if(te.isTapped()) {
if (list.isVisible()){
list.setVisible(false);
}else{
list.setvisible(true);
1

d v L3 1 1 J o’
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//create add background button
PImage addBglcon = pa.loadImage(imagePath + “icon_addbg.png");
addBgButton = new MTHandler(pa, addBgIcon);
frame.addChild(addBgButton);
addBgButton.translate(new Vecter3D(-50f, lea, @));
addBgButton,setStrokeColor(new MTColor (5@, 50,5@));
//tap add plan
addBgButton.addGestureListener(TapProcessor.class, new IGestureEventListener() {
@override
public boolean processGestureEvent(MTGestureEvent ge) {
TapEvent te = (TapEvent)ge;
if(te.isTapped()) {
if (list.isvisible()){
list.setvisible(false);
Jelse{
list.setvisible(true);
}

return false;

}
s

f/create List
font = FontManager.getinstance().createFont(pa, "SansSerif”, 16, MTColor.BLACK, false);
cellFillColor = new MTColor(MfColor.WHITE);
list = new MTList(pa, addBgButton.getwidthXy(TransformSpace.GLOSAL) - 47f, @, celliWidth+2, planNames.length * cellHeight + planNames.length*3);
list.setNoStroke(true);
list.setFillColer(MTColor .WHITE);
list.unregisterAllInputProcessors();
list.setAnchor(PositionAnchor .UPPER_LEFT);
list.setVisible(false);
for(String temp: planhames) {
list.addListElement(this.createCell(pa, font, temp, cellFillColor, cellwidth, cellHeight));

1
frame.addChild(list);

f/create Desk icon

PImage deskIcon = pa.loadImage(imagePath + "icon-officedesk.png”);
final MTHandler deskButton = new MTHandler(pa, deskIcon);
frame.addChild(deskButton);

deskButton.translate(new Vector3D(-5ef, 200, @));

4 ] 1 - v
Ul 3.28 dauvesnisnaduazuansdaliii

private MTListCell createCell(final AbstractMTApplicaticn mtApplication, IFont font, final String tesp, final MTColor cellFillColor, float cellnidth, float cellHeight) {
final MTListCell cell = new MTListCell(wtApplicaticn, cellWidth, cellHeight);
cell.setFillColor(cellFillColor);
final MTTextArea listLabel = new MTTextArea(mtApplicatien, fent);
listLabel. setoFill(true);
listiabel, sethoStroke(true);
listLabel.setText(temp);
cell.addCnild(listLabel);
listLabel.setPositionRelativeToParent(cell.getCenterFointlocal(});
cell.unregisterAllInputProcessors();
cell.registerInputProcessor(new TapProcessor(mtApplication, 15));

public boolean processGesturefvent(MTGestureEvent ge) {
TapEvent te = (TapEvent)ge;
switch (te.getTapID()) {
case TapEvent.TAP_DOWN:
cell.setFillColor(MTColor. FUCHSIA);
break;
case TapEvent.TaP_LP:
cell, setFillColor(MTColor .GREEN);
break;
case TapEvent. TAPPED:
cell,setFillColor(MTColor. YELLON);
list.setvisible(false);
registerPreDrawiction(new IPreDrawaction() {
BOverride
a public void processAction() {
ntApplication. invokelater(new Runnable() {
gOverride
o public void run() {
//MTHandler delete = new MTHzrdler(wtipplica

loadNewPlan(temp);

}
1

@override
a public boolean isLoop() {
return false;
}

I H

break;

< v va P da o d & o
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return false;

H
return cell;

}

private void loadiewPlan(String tesp) {
{/rescve plar and cbject
f«ne.rn;:':e(hild(ulanht'ic);
frame.resoveChild(list);

add en plan
phnFlDl‘itl- new MTBackgroundIeage(pa, pa.lcadIrage(isagefath + temp), false);
MTHandler.Bg = planFabric;
frase.addChild(planFabric);

f/add new list
list = new MTList(pa, add3gbutten.getdldthXy(TransfornSpace.GLOBAL) - 47f, 9, cellwidths2, plasliames.length * cellheight + planNases,length*3);
list. sethoStroke(true);
list.setFillColer(HTColor WHITE);
list.unregisterAllInputProcessors();
1ist.setAncher(Positionanchor .UPPER_LEFT);
list.setvisible(false);
for(String tesp2: planNases) {
list.addListElesent(this.createCell(pa, font, temp2, cellFillColor, celliidth, cellHeight));

i
frase,addChild(list);
}

public void onEnter() {

}

public void onLeave() {

t
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//create Desk icon
PImage deskIcon = pa.lcadImage(imagePath + “icon-officedesk.png”);
final MTHandler deskButton = new MTHandler(pa, deskIcen);
frame.addChild(deskButton);
deskButton.translate(new Vector3D(-5ef, 2ee, @));
deskButton.setStrokeColor(new MTColor(5@, 5@, 58));
//tap Desk
deskButton. setSvgPath(“desksvg.svg"”);
deskButton.addGestureListener(TapProcessor.class, new IGestureEventListener() {
@override
public boolean processGestureEvent(MTGestureEvent ge) {
TapEvent te = (TapEvent)ge;
if(te.isTapped()) {
deskButton.addSvgImage(pa);

return false;

}
s

//create sofa icon
PImage sofalcon = pa.loadImage(imagePath + "icon-sofa.png”);
final MTHandler sofaButton = new MTHandler(pa, sofalcon);
frame.addChild(sofaButton);
sofaButton.translate(new Vector3D(-5ef, 3ee, @));
sofaButton.setStrokeColor(new MTColor(5@, 5@, 58));
//Tap sofa icon
sofaButton.setSvgPath("sofasvg.svg");
sofaButton.addGesturelistener(TapProcessor.class, new IGestureEventListener() {
@0verride
public boolean processGestureEvent(MTGestureEvent ge) {
TapEvent te = (TapEvent)ge;
if(te.isTapped()) {
sofaButton.addSvgImage(pa);

return false;

3

< vy o I3
Ui 3.31 myadudunallonauiigulng sve azuand

«import org.wt4j.AbstractMTApplication;]
public class MTHandler extends MTImageButton {

private String inagePath = “project” + AbstractMTApplication.separator + “interiorDesign” + AbstractMTAoplication.separator + “data” + AbstractMTApplication.separator + "image” +
public static MTBackgroundImage Bg;
public MTHandler(PApplet pApplet, PIrmage texture) {
super(pApplet, texture);
}

public void addSvgImage(AbstractMTAoplication app) {
final MTSvg svglmage = new MTSvg(app, imagePath + getSvgPath());
svgInage.setPositionGlobal (new Vector3D(app.width/S, app.height/s, @));
Bg.addChild(svgIrage);
svgIrage.registerInputProcessor(new TapAndHoldProcessor(app, 2000));
svglnage.addGestureListener(TapandHoldProcessor.class, new TapAndtoldvisualizer(app, getParent()));
svgInage,addGestureListener (TapandHoldProcessor. class, new IGestureEventListener() {
gOverride
public boolean processGestureEvent(MTGestureEvent geh) {
TapAndHoldEvent tah = (TapandHaldEvent)geh;
switch(tah.getId()) {
case TapAndHoldEvent.GESTURE_STARTED:
break;
case TapAndHoldEvent.GESTURE_UPDATED:
break;
case TapAndHoldEvent.GESTURE_ENDED:
1f(tah.isHoldComplete()) {
svgInage.rencveAllChildren();

return false;

Hi

gﬂﬁ 3,32 @7u MTHandler
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** aanalunissusuiaSunlduanniiadu
backage project.painting;

import org.mt4j.MTApplication;

public class Startpainting extends MTApplication {
private static final long serialVersionUID = 1L;

public static void main(String[] args) {
initialize();
System.out.println("success!"); //DEBUG

}

public void startUp() {
this.addScene(new Mainpainting(this,"Main painting”));
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sUit 3.38

package project.painting;

import java.util.HashMap;

import
import
import
import
import
import
import
import
import
import
import
import

import

public

org.mt4j.
org.mt4j.

org.mtdj.

org.mtdj.
org.mt4j.
org.mt4j.
org.mt4j.
org.mt4j
org.mtaj
org.mt4j.
org.mt4j
org.mt4j

AbstractMTApplication;

components. TransformSpace;
components.visibleComponents. shapes.AbstractShape;
input.IMTInputEventListener;
input.inputData.AbstractCursorInputEvt;
input.inputData.InputCursor;
input.inputData.MTInputEvent;

.sceneHanagement.AbstractScene;
.sceneManagement. IPreDrawAction;

util.MTColor;

.util.math.ToolsMath;
.util.math.Vector3D;

processing.core.PApplet;

class paintingScene extends AbstractScene {
private AbstractMTApplication mtApp;

private AbstractShape drawShape;

private float stepDistance;

private Vector3D localBrushCenter;

private float brushiWidthHalf;

private HashMap<InputCursor, Vector3D> cursorTolLastDrawnPoint;

private float brushHeightHalf;

private float brushScale;

private MTColor brushColor;

private boolean dynamicBrush;

< !
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public paintingScene(AbstractMTApplication mtApplicaticn, String name) {
super(mtApplication, name);
this.mtApp = mtApplication;

this.getCanvas().setDepthBufferDisabled(true);

.drawShape = getDefaultBrush();

s.localBrushCenter = drawShape.getCenterPointLocal();
.brushiidthHalf = drawShape.getWidthXy(TransformSpace.LOCAL)/2f;
.brushHeightHalf = dfadShape.getFeightxY(Tfansfc'HSpace.LGCA_J:ZF;
.stepDistance = brushiidthHalf/2.5f;

this.brushColor = new MTColor(0,,8);

this.brushScale = 1.0f;

this.dynamicBrush = true;
this.stepDistance = 5.5F;

this.cursorToLastDrawnPoint = new HashMap<InputCursor, Vector3D>();

this.getCanvas().addInputListener(new IMTInputEventListener() {
public boolean processInputEvent(MTInputEvent inEvt){
if(inEvt instanceof AbstractCursorInputEvt){

final AbstractCursorInputEvt posEvt = (AbstractCursorInputEvt)inEvt;

final InputCursor m = posEvt.getCursor();
System.out.println("PrevPcs: " + prevPos);
System.out.println("Pos: " + pos);

if (posEvt.getId() != AbstractCursorInputEvt.INPUT_ENDED){
registerPreDrawAction(new IPreDrawAction() {
public void processAction() {

boolean firstPoint = false;

Vector3D lastDrawnPoint = cursorTolLastDrawnPoint.get(m);
Vector3D pos = new Vector3D(posEvt.getX(), posEvt.getY(), @);

if (lastDrawnPoint == null){
lastDrawnPoint = new Vector3D(pos);

cursorToLastDrawnPoint.put(m, lastDrawnPoint);

firstPoint = true;
}else{
if (lastDrawnPoint.equalsVector(pos))

return;

¥

float scaledStepDistance = stepDistance®brushScale;

Vector3D direction = pos.getSubtracted(lastDrawnPoint);

float distance = direction.length();
direction.normalizelocal();
direction.scalelocal(scaledStepDistance);

float howManySteps = distance/scaledStepDistance;
int stepsToTake = Math.round(howManySteps);

//Force draw at 1st point

if (firstPoint && stepsToTake == 0){

stepsToTake = 1;

System.out.println(“Steps: “ + stepsToTake);
Y P P

GL gl = Tools3D.getGL(mtapp);

gl.glBlendFuncSeparate(GL.GL_SRC_ALPHA, GL.GL_ONE_MINUS_SRC_ALPHA, GL.GL

mtApp.pushMatrix();

//wie would have to set up a default

getSceneCam() .update();

Vector3D currentPos = new Vector3D(lastDrawnPoint);
for (int 1 = @; i < stepsToTake; i++) { //start i at 12 no, we add first step at © already

currentPos.addLecal(direction);
//Draw new brush into FBO at correct position

Vector3D diff = currentPos.getSubtracted(localBrushCenter);

mtApp.pushMatrix();
mtApp.translate(diff.x, diff.y);

//NOTE: works only if brush upper left at 8,0
mtApp.translate(brushWidthHalf, brushHeightHalf);
mtApp.scale(brushScale);

if (dynamicBrush){
//Rotate brush randomly

mtApp.rotateZ(PApplet.radians(Tocls3D.getRandom(0, 179)));

Ul 3.36 druraenana Scene (da)
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GL.GL_OK

view here for stability? (default cam etc?)

MINUS_SRC_ALPHA) ;



mtApp.rotateZ(PApplet .rad{ans(TuolsM:tﬂ .getRandom( -25, 25)) )3

mtApp. ré el(PApplet.radians(Tools3D.getRandom(-9, 9)));
mtApp.translate(-brushWidthHalf, -brushHeightHalf);

¥

//Use rendem brush from brushes

int brushIndex = Math,round(Tools3D.getRandom(@, brushes.length-1));

AbstractShape brushTeDraw = brushes[brushIndex];
AbstractShape brushToDraw = drawShape;

f/Draw brush
brushToDraw.drawComponent (mtApp.g);

mtApp. poptlatrix();
mtApp.popHatrix();

cursorToLastDrawnPoint.put(m, currentPos);

}

public boolean isLoop() {
return false;

hH
telse{
cursorTolastDrawnPoint.remove(m);
}

return false;

}
b

sUfl 3.37 daunesnana Scene (sia)

public void setBrush(AbstractShape brush){
this.drawShape = brush;
this.localBrushCenter = drawShape.getCenterPointLocal();
this.brushWidthHalf = drawShape.getWidthXY(TransformSpace.LOCAL)/2f;
this.brushHeightHalf = drawShape.getHeightXY(TransformSpace.LOCAL)/2f;
this.stepDistance = brushwidthHalf/2.8f;
this.drawShape.setFillColor(this.brushCelor);
this.drawShape.setStrokeColor(this.brushCelor);

¥

public void setBrushColor(MTColor color){
this.brushColor = color;
if (this.drawShape != null){

drawShape.setFillColor(color);
drawShape.setStrokeColor(coloer);

}

public void setBrushScale(float scale){
this.brushScale = scale;
}

public void onEnter() {

}

public veid onLeave() {

¥
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U7 3.38 wsenvenad Scene Naseguiiladuda

a7



% AanavanlunISIyuLoNnAATY

b

duusnvaspanavanluntsilsulusunsutufenmsdenlausiaidesddlunewndindudisgun
339

LR

[J] Mainpainting java &3

package project.painting;

- import org.mt4j.AbstractMTApplication;
import org.mt4j.components.visibleComponents.shapes.MTRectangle;
import org.mt4j.components.visibleComponents.shapes.MTRoundRectangle;
import org.mt4j.components.visibleComponents.widgets.MTHandler;
import org.mt4j.components,visibleComponents.widgets.MTList;
import org.mt4j.components.visibleComponents.widgets.MTListCell;
import org.mt4j.components.visibleComponents.widgets.MTSceneTexture;
import org.mt4j.components.visibleComponents.widgets.MTTextArea;
import org.mt4j.input.inputProcessors.IGestureEventListener;
import org.mt4j.input.inputProcessors.MTGestureEvent;
import org.mt4j.input.inputProcessors.componentProcessors.tapProcessor.TapEvent;
import org.mt4j.input.inputProcessors.componentProcessors.tapProcessor.TapProcessor;
import org.mt4j.sceneManagement.AbstractScene;
import org.mt4j.sceneManagement.IPreDrawAction;
import org.mt4j.util.MTColor;
import org.mt4j.util.font.IFont;
import org.mt4j.util.math.Vector3D;
import processing.core.PImage;

<l ddw a o
JUn 3.39 lausandesldlulenndindu

Vv 1 s al al n=]
asramtheinsdmiun1selisuaguin 3.40

4] Mainpainting java I
package project.painting;

# import org.mt4j.AbstractMTApplication;[]

public class Mainpainting extends AbstractScene {
private AbstractMTApplication pa;
private MTRoundRectangle frame;
private paintingScene scenepainting;
private String imagePath = "project” + AbstractMTApplication.separator + "painting” + AbstractMTApplication.separator + "data” + AbstractMTApplication.separator;
private MTList list;

public Mainpainting(AbstractMTApplication mtApplication, String name) {
super (mtApplication, name);
this.pa = mtApplication;

create frame
frame = new MTRoundRectangle(pa, -50, -5@, @, pa.width + 100, pa.height + 100, 25, 25);
frame,setSizeXvGlobal(pa.width - 5@, pa.height - 10);
frame.setFillColor(new MTColor(MTColor.hWHITE));
scenepainting = new paintingScene(pa, “Painting Scene”);
scenepainting.setClear(false);
this.getCanvas().addChild(frame);

final MTSceneTexture sceneTexture = new MTSceneTexture(pa, @, @, scenepainting);
sceneTexture, setStrokeColor(new MTColor(MTColor.BLACK));

frame.addChild(sceneTexture);
sceneTexture.getFbo().clear(true, 255, 255, 255, @, true);

= @ v W -l
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reAll ICON
PImage RemoveAlllcen = pa.loadImage(imagePath + “clear.png”);
final MTHandler RemoveAllButten = new MTHandler(pa, RemoveAllIcon);
frame.addChild(RemoveAllButton);
RemoveAllButton.translate(new Vector3D(7eef, 1of));
RemoveAllButton.setNoStroke(true);
RemoveAllButton.addGestureListener (TapProcessor.class, new IGestureEventlistener() {
@0verride
public boolean processGestureEvent(MTGestureEvent ge) {
TapEvent te = (TapEvent)ge;
if(te.isTapped()) {
pa.invckeLater(new Runnable() {
public void run() {

f/create

sceneTexture.getFbo().clear(true, 255, 255, 255, @, true);
}
Il

return false;

}
hH
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4] *Mainpainting java 1

create fraser
PImage eraserlcon = pa.lcadImage(imagePath + “eraser-icon.png®);
final MTHandler eraserButton = new MTHandler(pa, eraserlcon);
frame.addChild(eraserButton);
eraserButton.translate(new Vector3D(4@ef, 550f));
eraserButton. sethoStroke(true);
eraserButton.addGestureListener(TapProcessor.class, new IGestureEventListener() {

gOverride
o public boolean processGestureEvent(MTGestureEvent ge) {
TapEvent te = (TapEvent)ge;
if(te.isTapped()){
Texture(“earse_brush.png”);
scenepainting.setBrushColor(new MTColer (MTCelor.WHITE));

return false;

creste Blue pen
PImage blueIcon = pa.loadImage(imagePath + "blue-pen.png”);
final MTHandler blueButten = new MTHandler(pa, blueIcon);
frame.addChild(blueButton);
blueButton.translate(new Vector3D(5sef, 5eef));
blueButton.sethoStroke(true);
blueButton.addGestureListener(TapProcessor.class, new IGestureEventlListener() {

@override
& public boolean processGesturefvent(MTGestureEvent ge) {
TapEvent te = (TapEvent)ge;
if(te.isTapped()){
Texture("minidot_brush.png”);
scenepainting.setBrushColor(new MTColor(MTColor.BLUE));

return false;
}
1

create Green pen
< | =
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private void Texture(String temp){

PImage textureImage = getMTApplication().loadImage(imagePath + temp);
MTRectangle texture;

texture

texture.
texture.
texture.
texture.
texture.

= new MTRectangle(getMTApplication(),texturelImage);
setPickable(false);

setNoFill(false);

setNoStroke(true);

setDrawSmooth(true);

setFillColor(new MTColor(e,0,0));

scenepainting.setBrush(texture);

}//end

wiywan

j‘dﬁ 3.43 wigen Texture
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package project.menu;
import org.mt4j.MTApplication;

public class StartMenu extends MTApplication {
private static final long serialVersionUID = 1L;

public static void main(String[] args) {
initialize();
System.out.println("success!"); //DEBUG

}

@Override
- public void startUp() {
this.addScene(new MenuScene(this, “Menu Scene"));
¥
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package project.menu;

import org.mt4j.sceneManagement.Iscene;
bublic interface CreateScene {

= Gets the new scene.

n the new scene
puglic Iscene getNewScene();
T

* Gets the title.
n the title

€/

public String getTitle();
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package project.menu;

import

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

java.awt.event.KeyEvent;

org.mt4j.AbstractMTApplication;

org.mt4j.components. TransformSpace;
org.mt4j.components.visibleComponents.shapes.MTPolygon;
org.mtdj.components.visibleComponents.widgets.MTBackgroundImage;
org.mt4j.components.visibleComponents.widgets . MTList;
org.mt4j.components.visibleComponents.widgets.MTListCell;
org.mt4].components.visibleComponents.widgets.MTScenetenu;
org.mt4j.components.visibleComponents.widgets .MTSceneWindow;
org.mt4j.components.visibleComponents.widgets. .MTTextArea;
org.mt4j.input.gesturcAction.InertioDragAction;
org.mt4j.input.inputProcessors.IGestureEventListener;
org.mt4j.input.inputProcessors.MTGesturetvent;
org.mtaj.input.inputProcessors.componentProcessors.dragProcessor.DragPrecessor;
org.mt4j.input.inputProcessors.componentProcessors.tapProcessor.TapEvent;
org.mt4j.input.inputProcessors.componentProcessors. tapProcessor.TapProcessor;
org.mt4j.input.inputProcessors.globalProcessors.CursorTracer;
org.mt4].sceneanagement.AbstractScene;

org.mt4j.sceneManagement.Iscene;
org.mt4j.sceneManagement.transition.BlendTransition;
org.mt4j.util.MTColor;

org.mt4j.util.font.FentManager;

org.mt4j.util.font.IFont;

org.mt4j.util.logging.ILogger;

org.mt4j.util.logging.MTLoggerFactory;

org.mt4j.util.math.Vector3D;

org.mt4j.util.math.Vertex;

org.mt4j.util.opengl.GLFBO;
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private static final ILogger Logger = MTLoggerFactory.getlogger(MenuScene.class.getName());
static {

Logger.setLevel(ILogger.INFO);

private AbstractMTApplication app;

private boolean hasFBO;

private MTList list;

private IFont font;

private int preferredIconHeight;

private int gapBetweenIconAndReflection;
private float displayHeightOfReflection;
private float listwWidth;

private int listHeight;

private int preferredIconWidth;

private boolean switchDirectlyToScene = false;
private MTBackgroundImage BG;

private String imagePath = "project” + AbstractMTApplication.separator + "menu” + AbstractMTApplication.separator 4

public MenuScene(AbstractMTApplication mtApplication, String name) {

super(mtApplication, name);

this.app = mtApplication;

this.hasFBO = GLFBO.1isSupported(app);

this.switchDirectlyToScene = !this.hasFBO || switchDirectlyToScene;
this.registerGlobalInputProcessor(new CursorTracer(app, this));
this.setClearColor(new MTColor(255, 102, @, 255)); 'BACKGROUND COLOUR
BG = new MTBackgroundImage(app, app.loadImage(imagePath + "menu.jpg”), false);
getCanvas().addChild(BG);

preferredIconHeight = 192;

preferredIconWidth = 256;

gapBetweenIconAndReflection = 9;

displayHeightOfReflection = preferredIconHeight*@.6f;
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//CREATE LIST

listWidth = preferredIconHeight+displayHeightOfReflection+gapBetweenIconAndReflection;
//listHeight = app.width;

listHeight = 25@;

list = new MTList(mtApplication,@, @, listWidth, listHeight, 8@);
list.setFillColor(new MTColor(156, 111, 120, 2@8@)); //LIST COLOUR

list.setNoFill(true);
list.setNoStroke(true);
font = FontManager.getInstance().createFont(app, "SansSerif"”, 18, MTColor.WHITE);

sUfl 3.49 msatrada
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this.addScene(new CreateScene() {
public Iscene getNewScene() {
return new Mainpainting(app, "Main Painting”);

}
public String getTitle() {
return "Paint™;

}
}s app.loadImage(this.getPathToIcons() + “icon-paint.png™));//Icon

this.addScene(new CreateScene() {
public Iscene gethewScene() {
return new MainInteriorDesign(app, "Main interior design”);

}
public String getTitle() {
return "Main interior design";

}, app.loadImage(this.getPathToIcons() + "icon-in.png"));//Iccn

getCanvas().addChild(list);
list.rotateZ(list.getCenterPointlLecal(), -9@, TransformSpace.LOCAL);
list.setPositionGlobal(new Vector3D(app.width/2f, app.height/2f));
getCanvas().setFrustumCulling(true);

¥

private String getPathToIcons() {
return "project™+AbstractMTApplication.separator+t”menu”+AbstractMTApplication. separator+” data”+AbstractMTApplic
;

d o a I'J =y
sUR 3.50 maihlensuuewniiaduldluda

4 o a o a o v v £ P v v a W
WA IAINVILLDWNALAYUIZABDIATN Scene ﬂuu'-ll:walﬁ LLAMIUUIRNNUBILBWNALATUUU

iy wagwtheainansdunntivausanaiauazyanaieuduvinaeld faguf 3.51 uaz 3.52

53



private void addTapProcessor(MTListCell cell, final CreateScene createScene) {
cell.registerInputProcessor(new TapProcessor(app, 15));
cell.addGestureListener(TapProcessor.class, new IGestureEventlListener() {
public boolean processGestureEvent(MTGestureEvent ge) {
TapEvent te = (TapEvent)ge;
if (te.isTapped()) {
final Iscene scene = createScene.getNewScene();
if(lswitchDirectlyTeScene) {
if(hasFBO 8&% scene instanceof AbstractScene) {
((AbstractScene)scene).setTransition(new BlendTransition(app, 30@));

}
final MTSceneWindow sceneWindow = new MTSceneWindow(app, scene, 189, 100);
scenewindow.scaleGlobal(@.5f, 0.5f, 8.5f, scenewindow.getCenterPointGlobal());
sceneWindow.addGestureListener (DragProcessor.class, new InertiaDragActicn());
getCanvas().addChild(sceneiindow);

¥

else {
float menuWidth = 64;
float menuHeight = 64;
MTSceneMenu sceneMenu = new MTSceneMenu(app, scene, app.width-menuiidth, app.height-menuHeight, menukidth, menuHeight)
sceneMenu.addToScene();
app.addScene(scene);
app.pushScene();
app.changeScene(scene);

}

return false;
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public void addScene(CreateScene sceneToCreate, PImage icon) {
PImage reflection = this.getReflection(getMTApplication(), icon);
float border = 1;
float bothBerders = 2*beorder;
float topShift = 3@;
float reflectionDistanceFromImage = topshift+gapBetweenIconAndReflection;
float listCellwidth = listwWidth;
float realListCellWwidth = listCellWidth-bothBorders;
float listCellHeight = preferredlconHeight;
MTListCell cell = new MTListCell(app, reallistCellWidth, listCellHeight);
cell.setNoFill(true);
cell.setNoStroke(true);
Vertex[] vertices = new Vertex[] {
new Vertex(realListCellWidth-topShift, border, @, @, @),
new Vertex(realListCellwidth-topShift, listCellHeight-border, @, 1, @),
new Vertex(realListCellwWidth-topShift-icon.height, listCellHeight-border, e, 1, 1),
new Vertex(realListCellwidth-topShift-icon.height, border, @, @, 1),
new Vertex(realListCellwidth-topShift, border, @, @, @),
b
MTPolygon p = new MTPolygon(getMTApplication(), vertices);
p.setTexture(icon);
p.setStrokeColor (new MTColor(180, 80, 188, 255));
Vertex[] verticesRef = new Vertex[] {
new Vertex(listCellWwidth-icen.height-reflectionDistanceFromImage, border, 8, 8, 8),
new Vertex(listCellwidth-icon.height-reflectionDistanceFromImage, listCellHeight-border, @, 1, 8),
new Vertex(listCellWidth-icon.height-reflection.height-reflectionDistancefromImage, listCellHeight-border, @, 1, 1),
new Vertex(listCellwidth-icon.height-reflection.height-reflectionDistanceFromImage, listCellHeight-border, @, @, 1),
new Vertex(listCellWidth-icon.height-reflectionDistanceFromImage, border, @, 0,0),
}s
MTPolygon pRef = new MTPolygen(getMTApplication(), verticesRef);
pRef.setTexture(reflection);
pRef.setNoStroke(true);
cell.addChild(p);
cell.addChild(pRef);
list.addListElement(cell);
addTapProcesser(cell, sceneToCreate);
MTTextArea text = new MTTextArea(app, font);
text.setFillColor(new MTColor(150, 150, 258, 2088));
text.setNoFill(true);
text.setNoStroke(true);
text,setText(sceneToCreate.getTitle());
text.rotateZ(text.getCenterPointlocal(), 9@, sformSpace . LOCAL);

nuScene java 1

cell.adﬁchila(text‘)‘: R ' o
text.setPositionRelativeToParent(cell.getCenterPointLocal());
text.translate(new Vector3D(realListCellwidth*e.5f-text.getHeightXy(TransformSpace.LOCAL)"0.5f, @));

}

private PImage getReflection(PApplet pa, PImage image) {
int width = image.width*@; //nc reflect
int height = image.height*@; //no reflect
PImage copyOflmage = pa.createImage(image.width, image.height, PApplet.ARGB);
image.loadPixels();
copyOfImage.loadPixels();
for(int y = @; y < height; y++) {
for(int x = @; x < width; x++) {
int imagelndex = y*image.width+x;
int currR = (image.pixels[imageIndex] >> 16) & OxFF;
int currG = (image.pixels[imageIndex] >> 8) & OxFF;
int currB = image.pixels[imageIndex] & @xFF;
int col = image.pixels[imageIndex];
float alpha = pa.alpha(col);
int reflectImageIndex = (image.height-y-1)~image.width+x;

if(alpha <= @.0f) {
copyOfImage.pixels[reflectImageIndex] = pa.color(currR, currG, currB, @.ef);

else {
copyOfImage.pixels[reflectImageIndex] = pa.color{currR, currG, currB, Math.round(y*y™y™(0@.00003f)-60));

}

e AETasme ademendiaVary,

o v | ¥
JUR 3.52 gUuuumigg Scene MkaRTuN

55



unil 4
NaNIINAAD

4.1 wan1suanisusuLiieu (Calibration)

o P o & = . u v
nnN1sinsnasadlalavitnisasAnlulusunsy Community Core Vision (CCV) tFausat

1 as ¥ o ot o @ at o 1 o ot 8 as :J
wdslalldvihnsusuitey msduifauuniineansaduialdudlinsnundudanldsigui 4.1

GJ L v | o o at
Uit 4.1 msdudanihvendldlivinnisuiuiey

4 o v oa o B v o W 2 Gy w o v ) <
IJJEWﬂﬂ']'S“UTUL'VIU‘Uq]zw']‘L'Wﬂ'ﬁalmauuwu’mauu‘lﬂmiﬂﬂ"mﬂ‘ﬂ’ﬂﬂa\jﬂ’ﬁmﬁzﬂw 4.2

= v v a o W al v
EU“ 4.2 A1FaUNEVLNIIINSUSUEULSEUT DY

56



4.2 wan1siaudalusiunsu CCV fiu Touch Injector

4 o g 1 v L ° 1 a
idlovinsdaanlusunsy v Widedaganisszyduvialagluslanea TUIO  luds
WaNNELATY Touch Injector tel#lUsLATH Touch Injector ¥inMsiTaNRaiu Microsoft Windows

o g v a ¢ w U oMY W <
8 ilvianunsalfilunaufamaiuihvedudald dsgun 4.3 - 4.8

:l o (=) [} al . .
Ui 4.3 nsldlivdaaseyuA Microsoft Windows8

e a ¢ a e s v v WMy
gﬂ'ﬂ 4.4 ﬂ"ﬁLLaﬂ\‘lﬂ'TiWJJWUUﬂUUa'iWMU']QBEﬂJNaULW

57



a o v ¢ 2 v o
UM 4.5 nsuaman1sldaumuding Tegldauldfunalusunsuuu Windows 8

A i o & ar 1 ! o &
3UN 4.6 nsuansnslfudumesidality nisdunudesular

58



:l L =3 & ¥ 1 L
Jun 4.8 nsnansnisldnudumesidaldidu n1sfumuu Google map

59



o ] a | € g
Uit 4.9 msuamanisldaudumedidaldiau nsldlusunaulad (Line)

4.3 Nan1SNAaaIRan 15 daunalusunsy CCV NU haWNALATUNLTEUA2801813121

devhmeaedilusunsy v idsdeyamsssysumnidlaglustanea  TUIO  TUd
LennAlduiifousnansanm  lasuenwndeduilioutusestumsdudaninndwilgn 1wy
Tsunsuuansidnesiiaunsadeuasvenslslasnisduta 2 yadudafodouasuensld Faguil 4.10
uaz 4.11

d L7 L7 s L7 J v
UM 4.10 NITHARINTAUETAVE18FA NI EUALNIWIR10

60



d at o/ 1 o e i v
JUT 4.11 msuamansduiadedisnysiidounisn1yian

4.3.1 HAMINAABIVUNNYWAN

'
1 =

w a w o dd a o 4w i
vihsswyndnazuansenniinduiifley @ 2 uewwiindy) lnganunsadoudienanive

Y

< a o Ve al “ o L=y = - n'/u'j 1 LR -
La@ﬂLLﬂWﬂamﬁtﬂ.ﬂﬂﬁ‘EUﬂ q4.12 LLI’eJ'VI'1ﬂ'ﬁﬂ'F]LaEJﬂVIiE]ﬂE]ULLE]‘W‘WﬂLﬂ’ljuuﬂSLLﬁﬂ\!LUUMUW}'NLﬁﬂ‘UUH’I

61’\131]*7{ 4.13

< < o o a &
E‘LI‘VI 4,12 fﬂiLLE‘[@Nﬂ"liLaa‘u?ﬂEI‘U']’]LWQL%E]ﬂLLE]WWﬁLﬂ‘UU

61



d | = II) I’:: L3 ]
U 4.13 msuansn1ideniileneunenndinduiiuazuanatuniiinng

Tudhwemihsinwennaintuamnsovmsadoudouasdourenihiaild fagui 4.14
a & & gy o = a v a w o
uazd.15 wavannsaidonuenndiaduiuundnldfagui 4.16 Tsamsavienldynuewndedud

B o o
\anTuun fagun 4.17

o v a @ o d 3 v
Uil 4.14 wihwsuenndiaduansaiinsiedeudiels

62



1 £
=

< o v a @ oda
Jun 4.17 nsiansruansaviiulivnuennalAguLaan UL

63



d v a a & o & ' w < a o o
edsansUauanndipduiidonTuuinadu X fegufl 4.18 mindasnsvensuannaintui
denldunihonaludndsy fagu 4.19 wazmndeantsUalusunsuaumiinaglinansauya

] [ nJ o 1 i LY
anunad X pegUN 4.20 aznauguuiuyvan

' 2/
=

o a a | U
5UN 4.18 msUauennainduiidieniuunnatu X

Uit 4.19 msvnenenndintuiidenliauminenadufivae

o a 1] v s 1 w1 Y Y]
UM 4.20 nsUalusunsuaumiinelvinansamudatnunnedu X aznauguiniuyman

64



4.3.2 pan1snaaaduannandusaniuunanLasnalutiu

v a o 1 v & v ow o
%u"lLLawwaLﬂ’ﬁuaaﬂLLUUﬂmﬂiLWQﬂ781UU U d1H730L8 aﬂgﬂ LLUUUWU@QEUM 4.21

< v
JUT 4.21 nsidenguuuudn

annsodenasilinaslivriau Tav e § wiuda WWevudn wazsogud Asgui 4.22

dl LY ! v 4 1 2/ : v Vo |
Fauneslmeineqawsaaindieiivazdevetelagldasihinaudiainlangui 4.23 uaz 4.24

‘J ) o o v o L3 v
Uil 4.22 mawansauansadenvleidneslivinem Tavi e ¢ wufd Wenudna uas

S08UR

65



ONE BEDROC
18 8q Fr

o 1 a v a Y v
Eﬂ“ﬂ 4.24 Fl??lia"ﬁ.l’l‘iﬂlUﬂ'liﬂa‘utl'lﬂ Lﬂa%utfﬂ E]ﬂ(;ﬂ.ﬂ EJ'L“HﬁENU'JﬂmLa'Jﬁ'm‘lﬂ

a4 v £ a v fa e v v o a o v
iesainsaumlasimaslvinanguineidineindesmsavislinunnanduniudmudgl

wastivasiuagmeludsgun 4.25

66



o g a L4 = LY fa v v 19 o
qU#t 4.25 nsauniefinedlinaiigumleiiineiifoimsaudil faurmandusduding

dlodeansitdsuguuuutiu na + asUBsunuuthuiiuansdisgy 4.26

< P < v i
JUR 4.26 \ilona + IstUFuLUUTUTLARS

4.3.3 Han1Ivnaad uawwﬁmﬁ'ummﬂ gu

= 1Y) L & [ :’ = o 44
wewndirdunadsuannsadeuld 3 Bdefufedintu didea uazduns fagun 4.27 Loy

a & a v IV o o & A v oo a ) =
ﬂ'!‘EL’UEluuua'lm'iﬂL'Z!E;lulﬁwa’lﬂﬂuLWISJ‘UE]mﬂﬂﬂE]LﬁSﬂhLWEJﬁLﬂEJ'JﬂGgﬂW 4.28

67



J = v v %" =Y =l
jun 4.27 nsilsuanusadenduaaduls 3 dfedunRu #l0un uazduns

o a =
Uil 4.28 anwanunsadeulundeulavaisny

dlafesnsauitazgaidoniieavasdunisideuneduinguil 4.29

68



o P & v d a d v
Eﬁ“ 4,29 ﬂq‘ianaﬂﬂquaﬂﬂﬂﬂqan LLa’Ja’iﬂlﬂ“ﬂU‘a‘L?ﬁumma\‘lﬂ’l'ﬁwaU

v %) v o v oA = Y] o v W o a v [9) o
‘WiﬂmENﬂ’l'ia’l\‘i‘lﬁu'ﬁlE]'VNWJ{?I'L‘MLH@ﬂ‘Vﬂ,ﬂJﬂTIﬁl‘-ﬂ:ﬂ‘ifl’lﬂ’l‘ia'lJﬂuﬂﬁ]aﬂwt}mﬂ%\muﬂmjﬂﬂ 4.30

= v v Y
JU# 4.30 AMSANMTNEV LA LAD NWUS

69



4.4 Nﬁﬂ'l'iﬂﬂﬁil-&ﬂﬂll‘llaﬂL"Uﬁlﬁﬁ‘]‘lﬂﬂﬁ

'4 v L 7] - v ¥ L7 u
gauwad 1 annsodunteeduiaussnauiieasile Teanisldwalulagvtieduda
unsnsmmaila Rear Diffused Illumination (Rear D) ¥ilvldannsaldsliizdaadesduniine

Fusiavasnauinasle

Jouweil 2 annsaldinuiu Microsoft Windows 8 Tngldnisdudfailetoudunadagg 16
TransldTusunsy Touch Injector Tumssudrntsseyiuuisiafiauasdousaluds Microsoft
Windows 8 yinlsig{ldanmnsaldsiu windows 8 Tnsnsdudfaniiaeld anunsaldlusunsy Microsoft
Word uatliduaianas Microsoft Windows 8 1¢f #eguil 4.31 uae annsaldsauiulusuunsu

#ineq wulsunsunbiauenasy Prezi aagud 4.32 1a

| YV ow & s o o) £=)
5UT 4.31 nislavivAduadanulazdanios

70



d o at = o
sUn 4.32 msldlavdanieslunmnhiausnanu

youlendl 3 awnsasesiudldenlduannimiinuidesainnaluladwieedudauuy
Sunsisaiumaluladitsesunsduialdunnnimiaildasnsoddldflfnnnimieu fduey
Hunonndiaduiidenld Tnedruveaudnmdiniuftannsariusaniu Microsoft Windowss tiull
anunsasesiumsauiaunndmigals Sdlddousonmamiulngldnuaniiesesiunisdudala

snndwiligaldaguil .33 3Udt 4.34 wazgUil 4.35

Y

A a Q’) dl a o) e v 1 d
3Un 4.33 wevnaAlndufiaunsasessunisdudalauinnimilag

71



ONE BEOROON
0158q py

e

< a o o TRV Y o4
U 4.35 wewwaladufiansasesiunsdudalauinnimiige

o % a @ a a v oo v v
AU 4 ﬁ?u'}sﬂl‘ﬂﬂqul:l.awwaLﬁ"UUL‘WlILWll Iﬂiﬂ.ﬂl-'u&u ﬂu'maLﬁJyjﬁaﬂLW@ﬂJ'ﬁ’JU'i']ﬁ
a O w < v a a O v a W W WA
LLﬂWWﬁLﬂ‘UuﬂQ?\JW 4.36 LLa51@L‘UUULLQWW6Lﬂ“uum?ﬂﬂ']'lﬂ"]"ﬂrl']'] 2 LaWWatAYURNILNUAS

wewwdiadusanuuunanuasnelultiu fguin 4.37 uay wuewndinduadiou fguii 3.38

72



.

A a n.} 1 2/
sUn 4.37 wawnaladuaaniuunanuasngludu

13



< a o =
FU# 4.38 uannalAtunLlgy

74



unl 5
ayUrauaziuInIanIsunly

5.1 @yunan1svinau

NMsENEINIIYIuvaanaluladvinvedudauudunsisn wazn1s@nulusunsuees
gandn AU atinsaadatsedudafianunsaldauiivarnuanels Tnentiheedudan
a¥19uiiannsoduntinaedudavesnoufiomes wavaiunsaldausiauny Microsoft Windows 8 1et
waziflosnmalulainiieedudawuudursusaidumalladfisesfunsduifaldnnnimilagavin
'Lﬁmmmﬁcﬂ%’lﬁmm’jmdaﬂu Lwis??uagjﬁ’umwsa&%’ummLLawwﬁLﬂ%'u way Microsoft Windows 8
sesfunsduiadivamilin Saldideuenndinduiisosiunisdutannnnimilegalaslinmnamily
msdeansrulusianea TUIO Aulusunsu CCV itesugaduialnenseviilianunsaduifannnimil

alal

5.2 Ugunisgndnensaiiiuanu

'
@ A a ' aala

- woadABuNTIIATinuANTRNTIUsEANE A eNT weadFdunsusaimsly esan
LeadiBuNs RS lAIsTBsMSTELANE 45 B uALeaBABUMs IS EluYsEIAlneTy
flowrfies 20 aamn vil¥insanouasdursusatuiiuszaniamiitesnin wazvilidedduonda
BUNTUIATIUILNN

: Msogvilinasdunssanszeisanarensitivalulagwinvedudainailn Rear
Diffused Illumination ¥inlasn

- m'iﬁuﬁawﬁmwmﬁdmmw%aéﬁﬁaé{uﬁawﬁwa%ﬁﬂﬁﬁmmisxqﬁwLmﬁwaqf};
flofiiawann Fsanunsossainisszysumildsn

5 Lﬂ%qawmwﬁszaxnﬁmamwﬁmﬂnﬂﬂﬂawuqqmaaiﬁsaguﬂﬂ

- nasudunauissdnAenldanunsndunwiarinela

5.3 LUINI9NITHA LY

- sonuuulaeniseieadaduunenseuquazateBuludmiiveieliuasluia

v 0 = alal £ di‘ 1/ dy s £ d ol
WU'I‘\]EJIGN’EEJ LLEﬁSJJﬂ']'i’T}\‘WIﬁ@ﬂLL@ﬁDﬂMUWﬂ?ﬁ‘\]ﬂNWLWE’J&ST’I@U‘UUIUENWU”I'\]@@NVILLE]BE]GW]’J']WE]U‘]

Hudodlits elnlnasdunssaiieanasansigu

- Wnssiansszyiuialasiimua Min Blob Size uay Max Blob Size 1599970

o
o ar

nsduifanlylvihilovsiivunnvesadudasniuandudaiiianniiile
y Yimsazviounilaannasasnmeninlasldnszana 2 viuasieuliuludminge

2 PSRN N A0 ULIN T NNTaE2 TasdunInALaLASIvEINTIADdNRaLaTHIINNS

duviouniensuio T unnldAumTnee

[



5.4 LUININNITARIUIAD

- Wauanndeduiduyinlransnsaldaulauainvaieuingeiu
. dinuseansnmlunsgudalaimundugunnddulagansssiiunadunsisavse

LALNT ALY DULAIDUN TSR

76



USTUNTY

http://wiki.nuigroup.com/Diffused_Illumination

[2] http://sethsandler.com/multitouch/ftir/
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1. Waduled www.mtdj.org auguil 1
i 1 KMITL's Authentication System « | Mj MT4j - Muktitouch For Java x|+ |

& B @ mtdj.org'mediawiki/index.php/Main_Page

<
Jun 1
v o
2. \@onwy Downloads 19AuIIe ANFUR 2

Quick Links

= Downloads
= Documentation

O Installation

© How to Start?

0 Developer's Guide

0 Code Snippets

O Examples

o Architecture Overview
o0 API Reference

= FAQ (Frequently Asked Questions)
u Blog®

3. 9zl framework lidananilvanag 3 mlay
® MTdj version 0.98 full (dev. preview) release #o framework #i#i example project s2ulilu
framework ¢28
® MT4j version 0.98 binary (dev. preview) release fa framework s

® MT4j Android alpha (dev. preview) release fig framework 3wy Android

Thdena1iluan MT4j version 0.98 full mwguil 3

MT4j - Latest Release (Developers Preview)

MT4j version 0.98 full (dev. preview) release. including binaries, examples. sources. tests and javadocs (29.4 MB, released March 31th 2011) downloadAmow & Download &
MT4j version 0.98 binary (dev. preview) release (10 6 MB, released March 31th 2011) downloadArow # Download &
MT4j Android alpha (dev. preview) release (5.3 MB. released March 31th 2011) dewnloadArrow & Download &
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4. \We4a1n framework MT4j 9gn191UnU Java™ 6 Development Kit L1183%U 32 bit Fanarilvanlaaniuled

http://www.oracle.com/technetwork/java/javase/downloads/index.html mu‘gU‘ﬁ 4

JDK Server JRE

DOWNLOAD # DOWNLOAD #

JRE

DOWNLOAD *

JDK 7 Docs Server JRE 7 Docs JRE 7 Docs
* |nstallation Instructions « |nstallation Instructions = Installation Instructions
* ReadMe * ReadMe * ReadMe
* Release Notes = Release Notes * Release Notes
* QOracle License * Qracle License = QOracle License
= Java SE Products « Java SE Products = Java SE Products
« Third Pariy Licenses = Third Party Licenses = Third Party Licenses
= Certified System « Certified System « Certified System
Configurations Configurations Configurations
guﬁ 4

5. anilvan eclipse Tnewdaneddu 32 bit wanuiulad http:/eclipse.org/downloads/ AugUT 5

Eclipse Kepler (4.3.1) SR1 Packages for [l IS

Eclipse Standard 4.3.1, 120 18

Downlcaded 3,669,308 Times Other Downloads

The Eclipse Platform, and all the tools needed to develop and debug it: Java and

Plug-in Development Tooling, Git and CVS...

Windows 32 Bit
Windows 64 Bit
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6. \la eclipse \dan File -> Import mngﬂﬁ 6

 File | Edit Source Refactor Navigate
New
Open File...
Close
Close All
Save
5], SaveAs.
Save All
Revert
Move..
Rename.
Refresh
Convert Line Delimiters To

Print
Switch Workspace
Restart

i mport..

Properties

Search Project Run W|
Alt=Shift+N »

Cerl+ W
Ctrl+Shift+ W

Ctrl+S

Ctri+Shift+S

Alt+Enter

1 MTHandlerjava [mtdj-desktop/src/...]

2 MaininteriorDesign.java [mtdj-deskt...)

3 DrawSurfaceScenejava [mtdj-desktop...]
4MainDrawingScenejava [mtdj-desktop..]

Exit

g'dﬁ 6
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7. \@an Import existing project into workspace a§UN 7

e
Select

Create new projects from an archive file or directory.

Select an mport source:

pot oIl

;"

=3

4 = General

Pichimeie
., File System

I, Preferences

== CVS
= Git
== Install

t == Plug-in Development
i+ Run/Debug

+ Team
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8. \dan Select archive file ueina Browse... ATUFUT 8

e import - olEN|
Import Projects -1
Select a directory to search for exmsting Eclipse projects. ‘
() Select root directory: Browse
® Select archive file: [ vl Browse...
Projects:
Select All
Deselect All
‘ Refresh
|
|
|
Options

o Search for nested projects

¥ Copy projects into workspace

Working sets
(7] Add project to working sets
1 ol
(ZJ < Back Next > Finish Cancel

g'dﬁ 8
[ c‘d b v o
9. Browse WéilWawnasin1ilvan midxx.zip 1wana Open

10.n@ Finish
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Jupaun1saandlusunsy CCV
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1. Waulas www.ccv.nuigroup.com augua 1

Rretox [N Community Core Vision o+

(_ @ < cconuigroup.com

CCV - About Features Screenshots Tutorials Downloads

; <
3. @enUsziav Windows mugui 3

Downloads

a Linux < Mac 0:’ Windows

» UbuntwDebian = Leopard0S X105 = Windows XPhista
(PPChntel)

Flash Source Repository Tools

= Example Clients = NUI Code SVN = Sample TestVidoes

= TUIO Simulator - Java

Please submit any bugs you may find on CCV's project page
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PLOB FIZE 807 '& THRESMOLD: 188 FLTERMG: ©

o Community Core Vision - 1.5 - B “

arn L [T Hl curuns (o) Output DYNAMS THRESHOLD B PRI )
08 BIE 3@

Background Smooth B Highpass ] Amplify (53] ? 17""“ !
SURTRACT BG mle SMOOTH! § wuR &R ANPLFY . 16 ot Ly
[ L M"xla - 11 . ':] l 6
SUSTRACT SFEED T HOITE B
1 iy 1 10
<
sun 4
ATl
*RUGING
A ol el |2 a M sl =
1. Source image: WansIAlaannaswmialvainle
o . o v o . a & o aTw <l L'.‘.'IC!ID H !t o ~ o |
2. Min blob size: NMMUUAYATUNANANNZAVIABING mmmmamra“mmwummzlim'lfmi:iumL,mm
= o o o ol | al -l v = = : i 1 e ¥ 1 o ° 1
3. Max Blob size: fimvuayadudanlveiiganneinis windlganlugindninmuasglivitnsssyaume
: a a a o .| o W v
4. Threshold slider: “J‘i‘Ui:ﬂWU“Ua\‘l‘wﬂL‘UaﬂJaérﬂ‘iﬁ':ﬁ'Lm’1LL1’1U&”VIEH:LJT§G$JEJM’;UL@
5. Movement filtering: UsUsziuuasszasniy nounaziin1snTIawugnduna
6. Inverse: Wavundudadaduduis
7. On/off toggle: Wa/Aa nslasurlandusieg
8. Amplify slider: inligmsuviiduianesy 10y
" . | o 6 1 dw g va -1
9. Highpass blur slider: Wndiuviiuaaaan wazihdwundalniauaudaiiu

» . (] o 2 .
10. Highpass noise: nyasludiuiidu noise aan
11. Smooth slider: UsuauiieuitiauaaanIn
12. Remove background button: auamsaqeaniy indeiieanInEuay

3 = o < o 1Y o & d,‘, [ PR RS
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26.

Subtrat speed: Uumnsiasuulamesiiundailalilisuniuszuy
Calibration: n15UussAmiireelnsefunieildiuaie
Setup/Track: MIFMUABUNA WALN1TARAINEDITLY

Save: Uune"

Fiducial setting: ASAIAIAIILILEN

Communication by Binary TCP: ﬁ‘:‘sﬁ“'ﬁlﬂalﬁalmalﬁf Binary TCP
Communication by TUIO UDP: n1sdstayalagly TUIO UDP
Communication by FLASH XML: ﬂ'l’iﬁi‘l‘ﬂz'dii_;li-‘n‘[&]‘c’J:L‘E‘JJ FLASH XML
Flip vertical: adua TR

Flip horizontal: AduATULILAY

Track fingers: lf?"lmjfitﬂ!ﬁ’lulﬂiﬂﬁ‘i‘ﬁa

Track fiducials: ¥ sszyAumsfifaIn1sALLLuE)

Track objects: ¥n1538yAMMLLIngaly

, . o o s ¢ ¢ v o
6. 13 Calibration vilalasnisnadnws “C” vuwluAduainasla amgua 5

Calibrationscreen.pn
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7. asauSureunueenis Calibration lalaanisaasnes “W” vuwdudduasn wWeausudumuuy, enws “A
¢ | w 1) w e ¢ ¢ o a a o a
vuntlufduasda weuduluniedie, snws “D” vuududdueda auduluniewn uasdnws “S” vuutludduesa

4 o v i o
WaUTuaInTUa T AU 6
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8. \Sufu Calibration lagnsnadnus “C” vundufduesn dnadads uazihidmioinglududanugaduasiueng
Y ' s vV oa al umn & | i o | -
Vumiee mnserinssuIunmaAadeiianainasanasnua “R” vuwtufduada iedaundulufigaiiudn
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A AUFUN 7
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9. apenws “X” vunduAduaia Wasananluua Calibration



