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VIRTUAL
REALITY

Digital Environments
that shut out the real world.

Completely digital Environments

Fully enclosed, synthetic experience
with no sense of the real world.

AUGMENTED
REALITY

Digital content on top
of your real world.

Real world with digital

information overlay

y

Real world remains cenftral
o the experience, enhanced by
virtual details.

MERGED
REALITY

Digital content interacts
with your real world.

Real and the virtual
are interwined

Interaction with and manipulation
of both the physical and
virtual environment.
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(Augmented Reality : AR)
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VEoT
Smart City

VEoT | VEoT
Home Health

okmd ¢



Industrial

IdUNIVOTBW AR

UNWAILILOWNALATU
uuiiefie wiumwuy
aulale

Simulations

s
= Bw

Uneonuuuiuina System Integrator (SI)
/ dioyafznea

7 okmd






unn 1

AsfEvnu UNITY 3D 10ovdu




Svn Unity3D
Unity Ao Game Engine nUFDWUEﬂLﬂSﬂ

HWDWUTOKaWﬂKaWUDOﬂUS a\mcmu

Gaming

Filming
Animation &
Cinematics

Architecture
Engineering &
Construction

EdTech

VR/AR/XR

fian - https://blogs.unity3d.com

douus: ﬂauua\)TUsnnsu Umtg3D

Toolbar . )

Hierarchy '
Window
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JuaDUMSIZIU Unity3D 10ovdu

1. Waldsunsu Unity

2. 189N Open olalWallsien

3. 1laeninalnes

N

|| OKMD LESSON 1

Select Folder

S. ﬂﬂ'l!:lJ Open

Advanced Open

You are opening project: OKMD LESSON 1, specify Unity version and build
target.

Current Project Version: 2017.4.24f1
2017.4.24f1 - preferred - Current Build Target
...........

6. nm!u Proceed

Do you want to relocate your Project Packages?

Unity needs to relocate your Packages from the UnityPackageManager folder to
the Packages folder under your Project. You can safely delete the old folder
after proceeding if it is no longer needed.

("] Don't show this message again.
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s{3vU Unity3D 1Govdu

7. naldeninalnes My Scene
Tuntiransuealisieanillalauda

9. nALAON Scene o LESSON 1.1 10. nAlEONgNLAF

| Assets » My Scene » LESSON 1.1

I

|
§
1

S
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Unity3D GUI

1. Hierarchy ehuﬁuamo”ﬂq?iw]
ﬁvi"mueq'lumn

2. Inspector dufildulsudnrnan
1 AUl uauasiieing

3. Project uag Console

4. Play / Pause

X

Transform Ifiudoyalus:uu
Wnaan 3 U4 (Inu x, y, z)
Position : MANUMLIUIBY Gameobject
‘ Rotation : ﬂ'ﬁqu‘uaq Gameobject "
Scale © ANUUAUDY Gameobject
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msasvlusinAdis Unity3D

1. nALA9eN New

Hub 1.6.2 is available. To install the update, rastart the Hub.

Ont Disk

In the Cloud

Hub 1.6.2 is available. To instali the update, restart the Hub.

1 w OKMD_LESSON_2
2 m D:\OKMD\Training

yachinji

Add Asset Package

30 ¥ «3

“oN @) Enable Unity Analytics @

4= 4
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SVNNU Vuforia

Vuforia fie lausadmiiannuenaindususdadsy
(AR) ﬁﬁm?ﬁm’:wqﬂﬁﬁqmiﬂm?%Uiﬂqﬂ?zmmha']
Taelausnd Vuforia @unsansresudiumiialii
uuudnydnueizl (Marker) uazuuuingaudid e
mw%uiﬂqﬁﬁmuﬂ“lﬁ ausaiunuannaiiiutioya
Fouruanmuwindeusdaiiu guUnm ng niedadnus
amdange tazluinamuifsuiasessinnglfau
WU Virtual Buttons waznnsef1aunud 3 4@

Home Pricing Downloads Library Develop Support Log Out

License Manager  Target Manager

Target Manager > okmd > OKMD_Maker

OKMD_Maker

Edit Name Remove

Type: Single Image

Status: Active

Target ID: 2576d3c52658491550090aebefdatd7h
Augmentable:

Added: May 3, 20190 2155

Modified: May 3, 2019 2155

Update Target  Hide Features

lunnsaruertndindu AR #ae Vuforia aunsaaiig
Marker Aagauioald taumsawmszifisulugiudoya
W30 Database LUl iiesnifugil Marker (Target)
udioyaiianunsnszumumisdrfinyildngaesu
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MISAVANEKSU AR 1Govdu

NNSAVAN Setting Player for Vuforia (XR Support)

\p b ) 8 x

\fon Edit > Player Settings > Player

nNsAvANMSIBoIulausia Vuforia fu Other Settings

CIoTae e Other Settings
1

Rendering

Calor Space* revvn

Auto Graphics API for Wickd

Auto Graphics API for Macsd

Auto Graphics APLfor Limsd
| Color Gamut For Mac*
= sRGB

StaticBatching
DynamicBatching &
GPU Skinning* @

Virtual Reality moved to XR Settings
Mac App Store Options

| Api Compatibility Level* G ‘
== BiEable HW Statstes 17" """ T T T 5
Seripting Define Symbols*
[E : ,
Active Input Handling®  [InputManager

UauLLY Inspector > \@onunu Other Settings > Api Compatibility Level* > Beonuilu .NET 2.0

okmd 18



nsAavAtMsidviulausia Vuforia fu XR Settings

lO spector :
ig % PlayerSettings
A

| aﬁby!upparhdﬁ ‘

----------------

UaULUY Inspector
> 1A9nUU XR Settings

| Settings for PC, Mac & Linux Standalone.

| Resolution and Presentation

| 1con : SRR > 1a9en Vuforia Augmented Reality
| splash Image

| Other settings

nsAvANISiBonundoviulausia Vuforia

8y 10300 St e - et RSSO .M v Tt TS L U

CETN GY O e CTTEn
L0

L smmroeeccceme

!

T e (e ————— ]

aanuInluLOU Hierarchy > Vuforia > AR Camera
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38misiidavluioaanuia
doglausna Vuforia

Marker - [BlunisrikuachiikUvyavIan

Tnstitute of Flekd roROtics
King Moghuit's University of Tehology oot

@) ASTRONAUT @) DXY‘GEN

KNOWLEDGE IS OPPORTUNITY

Marker #1n1aus14a Vuforia figunsa Marker f1@3149104 uazhodanzifisu
Aaldeuls legluresameiiou weldanunsoldauls

Marker mﬂTauswé Vuforia
Aaursaidalzouldlaslidovavn:tau

1. adnuMluLnU Hierarchy > Vuforia > Image
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2. asnluinagnuinanaudfdmiuuannauy Marker faens
nanuInluLOU Hierarchy > 3D object > Cube

3. UFudrundanazauia Cube -
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Unload Scene
Remove Scene

Discard changes

Select Scene Asset
Add New Scene

GameQhiect

5. NM91UAN Scene > unu Hierarchy udnALAeN > Save Scene As

Set Active Scene

Save Scene

BERSvaA SR ST

Unload Scene
Remove Scene

Discard changes

Select Scene Asset

Add New Scene
File name:

GameObject

Save as type: | unity (*.unity}

6. NM91Iuin Scene > uou Hierarchy udanALden > Save Scene As
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unity (*.unity}

Sypp——]

. Cancel
7. NALIUAN Scene

<

 LESSON2+ <,
Fie Ght Aues GomeObact Cemponent Windew Help

LRI S R LI v | € canal]

e
5
=
=
=1
o
=
Wy
-<
()

8. naaoultsunsu natjy ﬁ Welaulsunsuuazngaltsunsu




naaovivasuluioaaudad

o A o)
1. finaon Wained src naasvldsuluinasuialunadilu aned Asset

 Assets »

3. 1oninalnes src > My Model > OMKD Logo > okmd.obj
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VuforiaConfiguration

a o ]
1. adnlunay Hierarchy 2. 1@9U Image Target
> Vuforia > Image

nsivagusy Marker

Y N g
= L O &

T e

@ ASTRONAUT OXYGEN
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2 A
1. WdnTueaduinlulu Marker
2. tiufinguUIwaiviniedoud

Marker Aas1vIoY Ia:dovavn:idau
Walkanuasaldonuld

FIBO

KNOWLEDGE IS OPPORTUNITY

#2987 Marker AU1A 7 cm. x 12 cm. 2ONUUL Marker 194 AUUNA Free size

Aos1in
1. nezaudedlutiu / luasnouuas

2. qudaLu
[ & o
3. aevtlun i luauunnsg

29 okmd



35avn:dgu Marker Axgauiow

E Wforia DeveloperPOrtill m m of s sl s e e

oy

1 1
€ 3 C 01 hwsldevdoperwioacom 1 | ! !

engine Home Pricing Downloads Library Develop Support LogIn'| Register

devoloper portal

Mar 19, 2019

Vuforia Engine 8.1 is Available!

Vuforia Engine is ready for Spring! While this is a minor release, it is bringing
augmented reality to an even wider audience. Vuforia Engine 81 will deliver the
foliowing functionality and enhancements:

+ Model Targets object detection improvements
« New experimental APls for ARCore and ARKit
» Support for Android ARM64

+ Vuforia Engine for i0S now includes Bitcode

Model Targets is one of Vuforia Engine's most powerful features, and we're dedicated
to continuing its advancement. The 81 release offers improvements to support large-
scale objects that are low in features while under difficult lighting conditions. These

could be objects such as cars at trade-sh: and i rial cturing
equipment.

1. WA https://developer.vuforia.com/
2. NA Register

Register for # Vuforia Developer Account

License Manager

‘Crente a heonse key for you application.
ame Tyoe somes v [
P Showeg 18 oK '

Lottt oy 3OP oo

okmd 30



engine Home Pricing Downloads Library Develop Support

developer portal

License Manager Target Manager

Back To License Manager

Add a free Development License Key

Licensa Mame *
my_AR1

You can change this later

&

License Key

Develop

Price: No Charge

Reco Usage: 1,000 per month
Cloud Targets: 1,000

VuMark Templates: 1 Active

VuMarks: 100
A C ) O O O IO OO OO OO OO OO IR OO ) L]
L 1
| ¥ By checking this box, | acknowledge that this license key is subject to the 1
: terms and conditions of the Vuforia Developer Agreement. :
e R R R R R R R e R e e e o

i
Confirm [H
| conim

1. f%0 License Key
2. 1AongeusutonnaY
3. nAtju Confirm

License Manager

Create a license key for your application.

Search

Name SSON (0 Type Status v Date Modified
B . .. ., S . A 0 L 0N, o o S 3L . B 0.
| my_ART N/A Develop Active May 03,2019 i
[ - W W R R W R R R e R R R R R R e R R e R R R R e R e e e e e e e e e e e -

T St Showing 1-8 of 8 1

Last updated: Today 330 PM  Refresh

31 okmd



€ Unity 20174,2411 Personal (64511 - AR_Cubel.unity - OKMD_LESSON_2 - PC, Mac & Linux Standalone «

Lnense Masager > my MY

MY_ART totsiome Deiete Ueorse ks

Uicense Key Usage

Created: May 03,2019 1539
License UUID: 214 2cBedccbies9dabboiebbabbad7e

Permissions:

* Advenced Cameca
* Externel Comera.
o Modsl Torgets

* Vintemark

Ty
* Davice
Databaso ks

Date Modihed
O Vldark

I g page Showrg SRl 3
L0 vntated Todey SEIPM Hebesh

okmd 32



asovudoyauow Marker NADVANSASIVIOY

engine
eveloper portl

Home Pricing Downloads

Library Develop Support

License Manager  Target Manager

Target Manager > okmd
T .
1 1
! okmd ot rome 1
: Type: Device :
[ - a
Targets (0)
Add Target Dovinload Database (AID
Target Name Type Rating Status v Date Modified
o a
1. FuUDLaUoN Marker 4® okmd
u i
AR Marker for FIBO Markerjpg My Markertjpg 1 OKMD Maker,jpg
OKMD - A4 Set e Sh T bt =
e T N — ., L
e s
-

" EReET R Tt T ROTHGR 9T BT THEVR TR R SR A e
same scale as your augmented virtusl content. Vuforia uses meters as the defauit unit
scale. The target's height will be calculated when you upload your image.

1 okMD Maker 1
1

B NATA ML LD LN O dataate WhaD AN IpAS detasted Iy aLr ApRNCAtioR, this 4
will be reported in the APL

engine Home Pricing Downloads
Soveloper portal

License Manager

Targot Manager

Target Manager > okmd

okmd estrame
Type: Device

Targets (D

Add Target

Target Name Type

Single Image

: ﬂﬂ\lﬂégﬂ Marker

: lﬁi)ﬂ\lﬂégﬂ Marker

. I.TJiﬂ’Nég'd Marker

. AUA Marker AU9F9MNU 7 cm
Fafuesdaviaiy 0.07

: ?:1:\1‘7}0 Marker 1{1u OKMD__Marker

6. nA Add ietfiuuuy Marker

A WO N -

[0

Library Develop Support

Rating Status v

Active May 03, 2019 21:55

1. nA Download g1udieya

2. NAEANITATIPSULLL Marker WAz Rating

33
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OKMD_Maker

Fthams Pemove

Type: Single Image

Status: Active

Target ID: 2576d3c526584915b0099aebefdal97b
Augmentable:

Added: May 3, 2019 21:55

Modified: May 3, 2019 21:55

-
Unesce Toger N Mo renns 2
1 1
_____ x

1. eunianldlunnsasiedunuy Marker waznislinzuuy Rating
2. na Laonled Feature dmsuuansaiunuaildlunisnsissu
Marker wazngifnzuul Rating

engine Home Pricing Downloads Library Develop Support Log Out

developer portal

License Manager  Target Manager

Target Manager > okmd
okmd ot name
Type: Device
Targets (1)
B .
1 1
Add Target : Download Database (Al :
1 . 1
g o a
3 Target Name Type Rating Status v Date Modified
. OKMD_Maker Single Image Active May 03, 2019 21:55
Download Database Compiling Database
10f 1 active targets will be downloaded
SRTAIGY (RIS DENERINHS TR B
Name:
ckmd Compiling a database with Object targets may take saveral minutes
Select a development platform: Cancel
Android Studio, Xcode or Visual Studio
P L]
1 ™ Unity Editor 1
__________
Ty o Y
1 1
Cancel Download Q . s
1 1
T i S ! okmd.unitypackage

okmd 34



nslBorumudoyauaw Marker RASIVIDY

€0 Unity 2017.4.24f1 Personal (64bit) - AR_Cubel.unity - OKMD_LESSON_2 - PC, Mac & Linux St

File Edit ‘Mﬂrggngrrgnmgypeﬂwvﬁn@ Help
Create > pball
Show in Explorer
Open
Delete

. Open Scene Additive
Import New Asset...

Export Package...
Find References In Scene
Select Dependencies.

Refresh iR
Reimport

Reimport All

Extract From Prefab i

Run AP| Updater...

Open C# Project

5/3/2019 10:47 AM  File folder

T T r———p—————————r)
AT T e repr———)

e ety

35 okmd |
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--- EMPTY ---
okmd
VuforiaMars_Images

3. 1l Inspector > Image Target Behaviour >
4. > Database > okmd

| okmd 36



€ Unity 201742461 Pecsonal (645#) - AR_Cube.unity - DKMO_LESSON_2 - £C, Mac & Lin

luunadaurkavisgu

1. @319 Marker 109 uazldaugiudioyaues Marker Na319104
2. Marker fi@5191041@ Rating n1lng

37 okmd
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nslEvIu Micro:bit 1UovAU

—

- S9N Micro:bit
ua B

& A a v
unjunaisaunsadisulfaiive
| arrun1enaluls udadaliivin
98190UAD

AuKUn

W iauge B
uennluanaud Galduns LED
 meniflunisiaanuaineroque
aeuenlfidng

1/0 Pin l——
1fudronsueuto oA wiia
ooniiu Pin 0, 1 uaz 2 dmsu
u S AT TR (Inpuf/Ou’rpuf)
MuustndenuazAdnen Wouda
foln 3 1IaALAZNINNUA (AT
481 Pin 6989351719 Pin nANMIY)

I LED auna 5 x 5
WNY LED &ume 25 A29 damsu
uanadaian doanu ne uazqna
A A A v
Andoun la

—ll 1lu B
mmmmﬂﬂ?wm?nmm Avido B
mam?nﬂmﬁemuweauﬂu

wome [l
dmiudu - dnaInY uwazBluetooth

Application Processor
Usznoudas CPU MU29AIUIN
Bluetooth uazifulresingungi

RESE
BATTERY —

Magnetometer i
[ulesTAnMULI@UINLL NG N
wazlfitudunie

EEE

S PROCESSOR <
,:

Accelerometer i

oS InANUEe 3 unu lingaedu
A - <

N3LAAOUN N13AN NTEL WaznIg

- 4 -

feuesadealilun
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H 0479 micro USB
144 ourlouosanunouianes
e Tnanlusunsuuazsglnidedi
uesn

tluFun
e Fuyinaulvd

¥
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dvsuselides 3 Thad snniguen
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B Interface Processor
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nsigeulusiinsy Micro:bit

ausndisullsunsulfinarsnimn uaznaregluuu
U WuU Blocks, JavaScript, Python, C, Scratch
Tty

1. Waldsunsu MakeCode 2. Wgulna 3. wounefuADURILADS
for micro:bit tIU USB

| %1 P @ v | Downioads - B x. 4. ﬁuﬁﬂ\lﬂé .hex
Home Share View 3

« » A &> ThisPC > Downloads v O | Search Dewnicads P aq‘lu Micro:b-”.

[ Mame - Date modiied Type Size
3 Quick access

= Desktop
& Downloads
 Documents
 Pictures

%] wymm WOIMT 12 HEXFie 5% k8

AR

B Mutic
” Videos

& OneDrive

 This PC

- MICROBIT (09

W Netwerk

Titem  1item selected 558 KB [Es
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sUuuusds  guuuu Code
huu Blocks

HE Basic
@ Input
@ Music
© Led

@ & U5 Microsoft

il Radio

790909V ____

e e

- )

C oo Yo e
a9altlsunsu % toge Nunnis@esullsunsu
£ Variables
(Run Simulation) B Matn WUl Blocks
:I “ Advanced
:
| PO ———-
e - B anon
e —————— el l.__..l_--l
1 1
PamiivanlWd | Folwd
lUsiinsi MakeCode for micro:bit
(= a:b
A " om

*row

£y nge

.................. [ o) .. 68
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IAsvasokanuavlusinsy

1. d1u0d on start uNsdduAvinaunsufe
Buviauaeulilsunsuunsausn

2. @4 forever HuMadduivinaaud

3. @uaed Function tawnz Hhiiladiduiideudumniea
iitei3enld et

nsideulusiinsu Micro:bit

B Variables
E Math

l W Ackearcad

on shake »

serial write string o
show string o

i forever

43
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nsawlkaalusiinsuitnuasa Micro:bit

w Microsoft

Search. Q
# Basic
e [ sem 8 -

@ Music
© Led

.all Radio
C' Loops
X Logic

£ Variables

B Math

I v Advanced

, |
I -~ | O oo
! 1
A Y
A
A}

B A e e e e —————————— il i
1 R 1
1 gk 1
- I !
1 3 Tasl ik ” 4 1
A 3 = Download 11 My first code] - - B
1 ek 1
1 (ol e T 1
I 1.1 1
o e e e e e e 5 e o PR A A R e e S e M e PR S e R S a
' '
4 a =l <
1. Muldsuaelna
'
Aa Al
2. adnfu Download
} . 5 | Downloads - ] X
Home Share iew \ o
£ ~» A % » ThisPC + Downloads v O Search Downloads »
[0 Name % Date modified Type Size
H Quick access
[Ny fi 07/2017 12 i
R Deskiop 5 Emw\ry irst code.hex 28/07/201712:59  HEXFile 550 K8 |
4 Downloads »
[% Documents »
# Pictures *
b Music
B Videos
# OneDrive
W ThisPC
e MICROBIT (D2}
¥ Network
Titem  1item selected 558 KB EH=

okmd a4



msigoulUsinsuimoanuAiazavafu Micro:bit

) microbit

C' Loops
X Logic
= Variables

B Math

© Extensions

a £ Download DemoBtnABs B

@ Microsoft

defioyanisnatlu A uaz B / m3ugarenisdetioyauuu Serial

35n1sk1 COM Port

& Device Manager
File Action View Help

% m Hm B

~ &% DESKTOP-THSGOS3
i Audio inputs and outputs
P Batteries
ﬂ Bluetooth
Q Cameras
g Computer
Bl Display adapters
% Human Interface Devices
"B IDE ATAJATAP! controllers
= Keyboards
@ Mice and other pointing devices
8 Monitors

« i Ports (COM &LPT)

P § USB Serial Device (COM6)
TS Print quedes

n Processors

-
1
1
1
1

Bat .o o L O S B SR
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MsIZeuUlUSINSUYDVSUU
ADUDSVIASU Augmented Reality (AR)
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2
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vuforia-

1. WallsieniAn OKMD_LESSON_2
AL
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