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Augmented Reality Applications Lesson Teacher Guide
Note: Week 1 will be taught according to the same schedule as the Virtual Art Course.

2.and 3. WEEK

NAME OF THE EVENT: Unity Development Environment for Augmented Reality

OBJECTIVE: Introducing the Unity Development environment and setup for augmented
reality (AR).

LEARNING OUTPUT: Participants;

* Have information about Unity Game Engine,

* Get information about Unity Game Engine installation,

* Learn about the installation of Vuforia Engine for Unity,
MATERIAL: “Unity Kurulumu.PPT” , “Vuforia_ Kurulumu.PPT”
DURATION: 150 mins. (10-minute breaks in every 50 minutes.)
PROCEDURE:

1. 1. It starts with the following explanation about the application of Unity to students;
This course will focus on developing AR application with Unity and Vuforia software. Unity
software is a popular development environment for developing desktop, mobile and console
games. You can develop 2D and 3D games. Although Unity is not a tool for direct AR
applications, it can be turned into a tool where you can develop AR application with some
plugins.

2. “Unity kurulumu.PPT”presentation is opened and the steps related to the installation
of Unity software are introduced to the students: In this course, the steps for the
installation of software and plug-ins such as Unity, Vuforia SDK (software development
kit), Android SDK (for Android devices), Xcode (for iOS devices) and Java Development
package will be introduced.

First, download and run the Unity download assistant software from the given web address.
“https.//unity3d.com/get-unity/download/archive”. Choose the Android or iOS compilation
support according to which mobile device type you plan to perform the application test
from Unity components.

_ Q Unity 20192171 D _

; Choose Components
Unity 2019.2.17F1 Download oo i Uty cumpanents you want o conrioad and et &
Assistant

This assistant will guide you through downloading and Description
instaling Uity ¢ Unty 2018.2.171 ‘

Microsoft Visual Studio Commurity 2019
Please make sure you stay connected to the Internet during Android Build Support

the installation process, as Unity components wil need to be 05 Buid Support

dovnloaded. [C]tvOS Buid Support

Click Next to continue. [ Linux Build Support

[ Mac Buid Support (Mono)

[] Universal Windows Platiomn Build Support
[[] WebGL Build Support

[ Windows Buid Support (IL2CPP)

[] Facebook Gameroom Buid Support

[] Lumin OS (Magic Leap) Build Support

Install space required: 9.4GB

Unity 2019.2,17f1 Download Assistant

Next > Cancel < Back Next > Cancel

Visual 1. Unity software download assistant screens.

2017-1-TRO1-KA203-046117 - CDICAE - Collaboration to Design an Innovative Curriculum for Animation Education
Erasmus+ KA203 Project



https://unity3d.com/get-unity/download/archive

Q : - X Q@ 2 X

Choose Download and Install locations

License Agreement
Specify where to download and install files. Q Please review and accept the license terms before downloading and installing Q
Microsoft Visual Studio.
Specify location of files downloaded during installation
Visual Studio 2019 Community License Terms
(® Download files to temporary location (will automatically be removed when done)

ODownload to: | C:\Users\Levent\Downloads Browse

Unity install folder

C:\Program Files\Unity Browse...

Total space required: 12.3 GB

Space available: 42.2 GB [A11 accept the terms of the License Agreement

< Back Next > Cancel < Back Next > Cancel

Visual 2. Unity download folder selection and license agreement screens.

Select the download folder and select I accept the terms of the Visual Studio License
agreement and click next.

<Q - <Q
Downloading and Installing

Installing
Please wait while Unity is being downloaded and installed. Q Please wait while Unity 2019.2.17f1 (64-bit) is being installed. Q

Downloading Unity 2019.2.17f1 Installing Unity executables. ..

B |
Show details Show details
588568KE (61%) of 964223kB @ 1746.4B/s (3 minutes remaining)
Cancel
Next > Cancel Back lext =
Completing the Unity Setup
Your computer must be restarted in order to complete the
installation of Unity. Do you want to reboot now?
Visual Studio Installer
Liitfen bekleyin... Dosyalariniz getiriliyor. (® Reboot now

indiriliyor:44,16 MB / 71,23 MB 1,96 MB/sn

(O 1want to manually reboot later
Yiikleniyor

Y

Visual 3. Unity installation steps.

< Back Finish Cancel

Install the software by following the installation steps. When you run Unity for the first
time, Unity Hub will issue a license warning if it is not already installed on your computer.
Install option is selected and Hub is downloaded from the Unity web page and installed.

To use Unity, you must have an active license. Please
download the Unity Hub and activate your license.

Install Quit Unity

Visual 4. Unity Hub license warning.
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C ¢ @ unity3d.com/get-unity/download @, Unity Hub Kurulumu
Lisans Sozlesmesi
63 unity Products  Solutions  Made with Unity  Learning St Litfen Unity Hub programini kurmadan énce sézlesmeyi okuyunuz. @

Stzlesmenin geri kalanini okumak icin 'page down' tusuna basabilirsiniz.

Unity Terms of Service A

Download Unity

Unity Technologies ApS (“Unity”, “our” or “we”) provides game-development

I'You' S 's
Welcome! You're here because you want to download Unity, the world's m and related software (the “Software), development-related services (ke
creating 2D and 3D multiplatform games and interactive experiences Unity Teams (‘Developer Services®)), and various Unity communities (like

Unity Answers and Unity Connect (“Cor ities")), provided through or in v
Before you download choose the version of Unity that's right for you connection with our website, accessible at unity3d.com or unity.com
lnnlinckivnhs tho “Ci#a™ Cvrnnt tn tha aubant uni and Hnihe houn avacidnd o

Sozlesme kosullarini kabul ediyorsaniz, 'Kabul Ediyorum'a basiniz. Unity Hub programini kurmak
igin stzlesme kosullarini kabul etmelisiniz.

Unity Hub 2.2.2

Learn more about the new Unity Hub here. <abul Ediyorurr Vazgec

Hedef dizini secimi

Uity Hub programini kurmak istediginiz dizini seiniz, 9 Unity Hub Kurulum sihirbazi

tamamlaniyor.

Unity Hub asagidaki dizinde kurulacak. Farkh bir dizinde kurmak icin Gézat diigmesine basip Unity Hub bilgisayariniza yiklendi,

baska bir dizin segin. Kurulumu baslatmak icin Kur diigmesine basin.
Liitfen 'Bitir'e basarak kurulumu sonlandirin,

[] Unity Hub programini caligtr

Hedef Dizin

[ c:\Program Files\unity Hub Gozat...

by Hub 2.2.2

< Geri Kur Vazgeg Geri Bitir Vazgec

Visual 5. Unity Hub installation steps.

3. 3. After the installation is completed, ask the students to open a Unity account.
After opening an account, ask them member to log in to their accounts using
their e-mail addresses and passwords from'' Sign in''menu.

& Preferences o 6 Qun“y Quﬂ“y
e s 1 Unity has made updates

Please review th following.

Privacy Policy

No License

Tobe abietosart

What's new as of January, 2020?

Visual 6. Unity software first run login screens.

After logging into your account, you need to activate the license. To do this, click on the "Activate
License" button, as you can see in the next step. Select personal use as shown in the license options.
Thus, you can make your trials without paying the license fee.

P New License Activation X

¢ Preferences o o«
License Agreement

(@® unity Personal
(O The company or organization | represent eameless than §100,000 in gross revenue nthe previous iscalyear.

@ 1 dorituse Uniyin  professional capaciy

QO unity Plus or Pro

No License

Tonbe able to start workin

Visual 7. Unity software license activation screens.
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& Preferences o <

& General License ACTIVATE NEW LICENSE MANUAL ACTIVATION
B License Management

Personal

Unity Personal is a great place for beginners and hobbyists to get started. It includes access to all core game

engine features, continuous updates, beta releases, and all publishing platforms.

Activation: 2018/01/04

Last Update: 2020/01/17

Buy Professional Ediion — Help — FAQ RETURN LICENSE CHECK FOR UPDATES

Visual 8. Unity software completed license screen.

4. 4. After the license process is completed, ask the students to create a new project from

the Project selection / creation screen by clicking the back arrow in the upper left
corner of the screen.

& unity o e
Template
3 Projects Projects =
o} o
* Lean First AR Unity Project
: £ 2
= st
C:\Users\Levent
N o 5
= =
You have no project here. e =

Click on New if you want to create one, Ad if you want to add one to
your project lst. Visit the L on if you prefer a tutorial
d

CANCEL CREATE

Visual 9. Unity software new project creation screens.

5. 5. "Vuforia kurulumu.PPT " presentation is opened and the steps related to the
installation of Vuforia software are introduced to the students: JVuforia is an
Augmented Reality development tool with highly advanced features (SDK-software
development kit). It provides the opportunity to develop AR applications for mobile devices
thanks to its ability to recognize and track images and 3D objects in real time. Thanks to its
tracking capabilities, it can show the content created in the digital world (for example, an
animation, video, photo or 3D model) with real-world objects and display these two types
of images as real-time images in superimposed layers.

To download and install the software, you need to login to the Vuforia website
(developer.vuforia.com) with your username and password. If you do not have a
membership, you can create a membership with your e-mail address for free.

deviopersoriscomdonio

Home Pricing Downloads Library Develop Support

Software License
Login

. y e eality old, K o’ In order to continue downloading, you need to agree to the
Login with your Vuforia developer account to download software, . N ! &Y ¢
5 L e ) 5 ’ terms below.
getlicense keys and participate in the Vuforia community.

Use of this Vul

evelopment Kit or
bject in all respects to all of

0 (230 KB)

https://developer.vufor
in Unity 2018.4
(10950 118) agreement. If you donota

conditions of the Vuforia D
oid must not retain o in any ma
67.2ip (2616 MB)

67.7ip (53.67 M)

uwp
867.2ip (1538 MB)

Visual 10. Downloading and installing the Vuforia package.

6. 0. After logging in, you should download the updated Vuforia Engine for Unity from the
"Download" menu. Select “Add Vuforia Engine to a Unity Project or upgrade to the latest
version” from this screen, and then accept the software license terms.
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7. 7. When the download is completed, click the "Assets / Import Package / Custom

Package..." menu option to include the Vuforia package in the Unity scene..

Standalone - Unity 2019.2.17f1 Personal <DX11>

&) First AR Unity Project - Untitled - PC, Mac & Linux Standalone - Unity 2019.2.17f1 Pers

File Edit Assets GameObject Component Window Help

Create >
> [l o]

B

i Hieral
Create -
vl Delete
Rename

Open

i

(& coled - €

v][20]] @ |®] & 7| Zo] [ | | iumos | oAl

Copy Path Alt+Ctrl+C

Open Scene Additive

& import package

Import New Asset...
Import Package > Custom Package...
Export Package...

Find References In Scene
Select Dependencies Diizenle ~ Yeni klasér
Refresh Ccul+R
Reimport

2 Levent ~ A
Reimport All = Bu bilgisayar ~ Bugtin (1)
Extract From Prefab 9 3D Nesnel

Run API Updater. - esneler Q add-vuforia-package-8-6-7

Update UlElements Schema B Belgeler
Open C# Project —
P ) ¥ indirilenler
I Masatisti
& project & Mizikler
| croate <
v Favorites | Assets &= Resimler
All Materials
Al Models & videolar
All Prefabs

% Local Disk (C:)
1 Scenes Scenes

» i Packages & Kitapliklar ol

>

L=

-
X
« v 4 ¥ > Bubilgisayar > indirilenler v U Ara:indirilenler »p

Dosya adr: add-vuforia-package-8-6-7 V‘ unitypackage >

Kullanilabilir nizleme yok.

Iptal

Visual 11. Adding Vuforia engine to Unity software.

) First AR Unity Project - Untitled - PC, Mac & Linux Standalone - Unity 2019.2.17f1 Personal <DX11>

File Edit Assets GameObject Component Window Help

Import Unity Package

[ cos &)

= Hieran
| create -| add-vufori: ¥ 8-6-7 AEINED | % | Bt | Gizmos ~| (@Al D)
vQu
"v & mmEditor (e |
v (¥ wmMigration { e |
¥ .. AddVuforiaEnginePackage.cs o

i3 Projec

Create ~

v Fawv

A
A
O A

T
Visual 12. Adding Vuforia package to Unity software.

When the installation of the Vuforia package is complete, the Vuforia folders will appear on

the project screen as shown in Visual 13.
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& Project Console =
s OOEED
» o Unity UI |4 Packages > Vuforia Engine AR > Vuforia
» @ Visual Studio Code Editor

'V @l Vuforia Engine AR —_— ——— — _— — — :
> il Tests

» [ Databases Databases Editor Fonts Materials Plugins Prefabs Scripts Shaders
» Wl Editor
Wl Fonts

Wl Materials i
» @l Plugins
il Prefabs

» [l Scripts Textures
i Shaders
Wl Textures v

Vsual 13 Uploaded Vufor1 foldes -

4. WEEK

NAME OF THE EVENT: Unity Sta o

OBJECTIVE: Creating the Unity Stage for augmented reality (AR) and introducing Vuforia
operations.

LEARNING OUTPUT: Participants;

* Have sufficient information on the preparation of the Unity AR scene,

» Have sufficient knowledge about creating a license key with Vuforia,

* Have enough information about converting Vuforia target images into datasets,

MATERIAL: Unity software, Vuforia plugin, internet connected computer (win/mac).
DURATION: 150 mins. (10-minute breaks in every 50 minutes.)
PROCEDURE:

1. Make the following explanation to students about preparing Unity scene for AR
application: As the Vuforia engine will use its own components, there is no need for the
"Main Camera" and "Directional Light" objects that come as default on the Unity scene.
You can delete these objects under the "Hierarchy" panel and press the "Delete" key on the
keyboard.

Q First AR Unity Project - Untitled - PC, Mac & Linux Standalone - Unity 20182171 Personal®

fle Edit Assets GameObject| Component Window Help

Create Empty CtrlsShifts N

Creste Empty Child Alt=Shitteh
B 3D Object

Q First AR Unity Project - Untitled - PC, Mac & gumie 20 Oblect

Effects

File Edit Assets GameObject Component W :f:"o
x| o videa > ‘= Hierarchy
+ IFIEAIICIER : :
l{‘l*] EIEAIRIRIES - R |Create Wz
= Hierarchy i e [ v & Untitled*
3 Chikdren WUt Image
| Create *| (GrAll ) | st e : . ARCamera

v & Untitled *
. Main Camera
. Directional Light

Comers image > . ImageTarget
Madel Target

30 5cm

VuMark

Ground Plane
Wid Air

Visual 1. Adding Vuforla components to the stage.

Then add the "AR Camera" and "Image (Target)" components from the "GameObject /
Vuforia Engine” menu to the hierarchy list. Create a target plane to the scene by double-
clicking the ImageTarget object. To see this plane on stage, you must make sure that the 2D
option is turned off.
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& imageTargat

& Project

Visual 2. Adding the ImageTarget object to the stagé.

2. Give the students the following explanation regarding the issue of creating a Vuforia
license key: 4 license key is required to use the Vuforia tool in Unity. To create this key, go
to the Vuforia developer portal website and login.

Click on the "License Manager" under the "Develop" menu. On this page, select the "Add
Development Key" option. Give your application a name. Click on the "License Manager"
under the "Develop"” menu. On this page, select the "Add Development Key" option. Give

your application a name.

Back To License Manager

Add a free Development License Key

License Name *
ilk_AR_uygulamam

You can change this later

License Key
engine Develop
Log Out )
Price: No Charge
Reco Usage: 1,000 per month
License Manager  Target Manager Cloud Targets: 1,000
VuMark Templates: 1 Active
VuMarks: 100

developer portal

Home Pricing Downloads Library Develop Support

License Manager

Create a license key for your application.

Visual 3. Steps to create a Vuforia license key.

¥ By checking this box, | acknowledge that this license key is subject to
the terms and conditions of the Vuforia Developer Agreement.

After the license key is created, click on the list. You will see the license key in mixed numbers. The
license key has been created but has not yet been linked to the scene in Unity software. To make the
connection, first copy the license key automatically by clicking on it..

License Manager > ilk_AR_uygulamam

ilk_AR_uygulamam  cicieme oelece teense ke
License Key Usage
License Manager

Please copy the license key below into your app

Create a license key for your application.

A
Search .
:

Narme Primary UUID & Type Status v
Plan Type: Develop

il _AR_uygulamam N/A Develop Active Status: Active

Visual 4. Vuforia license key.

Switch to Unity to paste the license key you copied. Select “ARCamera” from the hierarchy
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panel, find the “Vuforia Behavior” section in the “Inspector” panel. Click the "Open
Vuforia Engine Configuration” button from here. Paste it to the "Add License Key" section
of the "Global" title from the window that opens.

F=u © Inspector - = @ Inspector -
i

a
-~ | Y~ Transform Qs> VuforiaConfiguration @ = %
Position X [0 v[o z[o & 0
Rotation X O Iv[o zlo (Oeen )

Scale x[1 v [1 B v Global
v & ¥ Camera TIEEY Vuforia Version 8.6.7

Clear Flags e strona! J develonars to el

—~ 'e strongly recomment ievelopers encrypt eir key
Background I (1) for enhanced security. For more information refer to the
Culling Mask " article below.
Projection Open Library Article -
FOV Axis App License Key AYTYKKL/////AAABMWPPLEjABkzZ

N yoiXvWy/EoRxD/AISTz/Ilea7kSQ

Bl ool 8- o0 MOaFX/9CF7881i29g5xt+HMBHn
Physical Camera (| Ru3dftIIAJCOWxqoXcYIpyIQ5SNSR

PsZIDnLI4b/ppzBivZ+7L44INppN

Clipping Planes Near 10.05 | gHBav4cVOkrUh4IGIsLZnrHY w23
Far |2000 ZU5WMQ7ilibUké /CT3vzfIEOB/B

Viewport Rect CmXMUw1xI74A6xijn3wGMgZGZ
X 0 Yo P6eSUMX0cIhMoPr7iBa5WI3KzB
w1 H[1 BldeilYmegqXHdPmecWrFtfGFHtk

el — WCIWYw678vKAV20q06CYFmu/G

Depth 1 D2SBeSY111sqyR8VmawQHD7Q

Rendering Path aZ4zjXfoCru9ywmzTBtTcqWi5G6
Target Texture  [None (Render Tex © CGkbdJOI7tTpQel74Ryq8XWKLF3

& -= Occlusion Culling hXMfGWvjO

EIEY xighu HDR
MsAA

Allow Dynamic Resolu_|

Target Display

iﬂ

_ (¥ Audio Listener (MRS ( Add License ]
v & ¥ Vuforia Behaviour (S [ 5 #,
World Center Mode [ DEVICE : Delayed Initialization [_]
[___Open vuforia Engine configuration | Camera Device Mode | MODE_DEFAULT N

Max Simultaneous Trz 1

Script DefaultInitialize © Max Simultaneous Tré 1

Visual 4. Adding Vuforia license key to the Unity scene.

3. Students are asked to record their scenes. Unity saves files by default in the
Assests folder..

4. They are asked to find images that will be used as markers for the next lesson.
The following statement is made about the pointer images: 4 real world image
is required to trigger the AR application. You can find this image on the internet
and print it on paper, or even a photo taken from outside.

The first thing to note is that you will need this image (photo or that piece of space)
later to test the application. For example, if you took a photo of a carpet in your
home, your device camera will need to see either the carpet or the photo printed on
paper during the test phase. Another issue related to the pointer visuals is that the
recognition and follow-up works of the images with irregular, unsymmetrical
textures were done much more successfully by Vuforia.

5. WEEK

\ ACTIVITY NAME: Creating Image Data Sets with Vuforia \

OBJECTIVE: Understanding the information about adding Vuforia image datasets for
augmented reality (AR).

LEARNING OUTPUT: Participants;

» Have sufficient information on the preparation of the Unity AR scene,

» Have sufficient knowledge about creating a license key with Vuforia,

* Have enough information about converting Vuforia target images into datasets,

MATERIAL: Unity software, Vuforia plugin, internet-connected computer (win / mac),
Pointer image file (max 2,5 mb, .JPG/.PNG)
DURATION: 150 mins. (10-minute breaks in every 50 minutes.)
PROCEDURE:
1. The students are given the following explanation regarding the subject of
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converting the images to be used as a pointer image into Vuforia data sets:
Image files must be in .JPG or .PNG format. It should also be less than 2.5 MB in
size. Therefore, if the photos taken with smartphones are in HEIC format, convert
them to one of these formats before transferring them to the computer.

HEMEN HER SEYIN
KISA TARIHI

Visual 1. Bill Bryson's Short History of Just About Everything book cover.

The first thing to consider when choosing an image is that you will need this image
(photo or that piece of space) later to test the application. For example, if you took
a photo of a carpet in your home, your device camera will need to see either the
carpet or the photo printed on paper during the test phase. Another issue about
pointer images is that color contrast is sufficient and the recognition and follow-up
works of visuals with irregular, unsymmetrical textures are done much more
successfully by Vuforia.

Visual 2. AR application: 3D Model associated with Pointer image.
Source: https://arpost.co/wp-content/uploads/2018/06/unnamed.pn

2. Give the students the following explanation about creating a database and ask them to
create a database with their own visuals: The image files you choose should be converted
into databases that Vuforia can follow. To do this, first open the Vuforia website and click
the "Add Database" button in the "Target Manager" menu.
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https://arpost.co/wp-content/uploads/2018/06/unnamed.png

Create Database

Jatabase
ilk_uygulama_image_target
engine

Log Out
developer portal
Home Pricing Downloads Library Develop Support Type:
License Manager | Target Manager o Device
Cloud
Target Manager VuMark

Use the Target Manager to create and manage databases and targets.

Visual 3. Creating a database.

3. Make the following explanations about the database name / type and image
upload to the students: Give the database a unique (not listed) name, and select
the "Device" for the database type.

Select "Single Image" for the pointer type from the "Add Target" window that opens
after pressing the create button, and upload the image file on your computer from
the Browse button.

To find the width (with) value of the image, right click on your JPG / PNG file and
select the "properties” menu option. You can see the Width value by switching to the
Details tab from the window that opens. You must give a unique name to the name
part. After pressing the add button, the database will be created.

Wl IMG_6757 Ozellikle
] Add Target
Genel Givenlik Aynntilar  Gnceki Siriimler
p Type:
Gzellik Dedger o P
Derecelendirme
Etiketler
Agiklamalar
Kaynak single Image Cuboid cylinder 30 Object
Yazarlar
Gekildigi tarih 16.01.2020 04:33 File:
Program adi 13.3 Browse..
Edinildigi tarih
Telif Hakki Jjpg ar .png (max file 2mb)
Resim Width:
Gorintd Kimligi
3024
Boyutlar 3024 x 4032
Genislik 3024 piksel Enter the width of your target in scene units. The size of the target should be on the
‘Yukseklik 4032 piksel same scale as your augmented virtual content, Vuforia uses meters as the default
Yatay Gézinirlik 72 dpi unit scale. The target's height will be calculated when you upload your image.
Dikey Coziinrlik 72 dpi
Bit Derinligi 24 Name:
Sikistirma KitapKapak
(;ozumleme. _b'"m' 2 Name must be unique to a database. When a target is detected in your application,
Renk Temsili this will be reported in the API.

hit/nikeal

Ozellikleri ve Kisisel Bilgileri Kaldir
Cancel Add

Tamam iptal Uygula

Visual 4. Properties window and target image loading window.

The resulting database recognition and tracking quality can be seen from the number of
stars in the "Rating" column and the "show features" option on the page that opens when
you click on the database name.

ilk_uygulama_image_target -

Type: Device
Targets (1)
Add Target Downloz
arget Name ype Rating Status v
E KitapKapak Single Image Active

Visual 5. Database recognition and tracking quality.
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Target Manager > ilk_uygulama_imag... > KitapKapak

KitapKapak

Edit Name Remove

HEMEN BER $E¥?N
KisA TaRIEt

Update Target  Hide Features

Visual 5. Database recognition and tracking points.
4. Make the following explanation to students about follow-up points and follow-up
quality and get feedback on the number of follow-up points of their visuals: The yellow

dots on the cover of the book show the points that Vuforia will follow. The more the number
of these points, the more successful the tracking will be.

6. and 7. WEEK

OBJECTIVE: To comprehend 1nformat10n about creatlng Vuforia image datasets for
augmented reality (AR) and adding digital content to AR application.
LEARNING OUTPUT: Participants;
» Have sufficient information on the preparation of the Unity AR scene,
* have sufficient information about using Vuforia pointer database,
* have enough information about converting Vuforia target images into datasets,

MATERIAL: Unity software, Vuforia plugin, internet connected computer (win/mac).
DURATION: 150 mins. (10-minute breaks in every 50 minutes.)
PROCEDURE:

1. Make the following explanations about downloading the database created in the
previous week to the students: You can download the databases you have created to your
computer with the “Develop / Target Manager / Download Database” options. At the time
of download, answer the question related to the development platform with "Unity Editor”
and click the "Download" button. The database will be compiled and the download will
take place.
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Download Database

1 of 1 active targets will be downloaded

Name:
ilk_uygulama_image_target

Select a development platform:
Android Studio, Xcode or Visual Studio

® Unity Editor

Cancel Download

Visual 1. Download of Vuforia Image Target database for Unity.

2. Give the following explanation to the students about the inclusion of the database on
the Unity stage: You can add the completed database to your scene by clicking the
"Assets> Import Package> Custom Package" menu options in the Unity interface.

2 First AR Unity Project - Untitled - PC, Mac & Linux Standalone - Unity 2019.2.17f1 Perso
file Edit Assets GameObject Component Window Help

@ Create > E

Show in Explorer i i
= Hieral A cene  EICERRINEE] | |_uygulama_image_target

Open

Creata * jed il ][®]
v Delete ¥ (o wl Editor
Czras ¥ (@ wwvuforia
Copy Path Alt+Ctrl+C

v i ImageTargetTextures
¥ [« wwilk_uygulama_image_target

Open Scene Additive

Import New Asset... (¥ s KitapKapak_scaled.jpg =
Import Package > Custom Package... ¥ [ miStreamingAssets

Export Package... v [ mvuforia

Find References In Scene ﬂ ilk_uygulama_image_target.dat =
Select Dependencies ~ilk_uygulama_image target.xml { HEW |
Refresh Ctrl+R

Reimport

Reimport All
Extract From Prefab

Run API Updater

Update UlElements Schema

S P :
Visual 2. Import menu for Unity prefabs.

After the database is imported, select "Image Target" from the hierarchy menu and
select "Type: Database", "Database: name you give", "Image Target: name you
give" from the "Image Target Behavior" option group in the "Inspector" panel. So
you can see the book cover on the stage. ARCamera will automatically recognize

ImageTarget.

” - -

file Edit Assets GameObject Component Window Help

- + [EIEAbO] ;4 3 4 Center | @ Local (> [ 1 [p] [ @ Collab - | @ [Account - | [Layers - [Layout - |

= Hierarchy @v= FScene € Game {3 Asset Store
5?23"2;2“ D) =ll20 ][ @ [ [ o] @olX . @ [imegetargst | (Jstatic ~
~ ARCamera Tag | Untagged 4+ | Layer | Default £
¥ .. Transform i
Position X0 Y0 Z |0
Rotation X0 vo  zo

Scale X 4030.9|Y 4030.9'Z 4030.9'

= © Inspector o=

-

v & o Image Target Behavie [ 5 %,
Sobe

D ilk_uygul _image_tai
Image Target
Add Target

» Advanced

¥ .. |« Default Trackable Eve i
Script DefaultTrackable @
Consider target as visible if its status is:
| Tracked or Extended Tracked m
Event(s) when target is found:

On Target Found ()

List is Empty

@ Project | [5] Console &=

Fonaba

alo el

Visualn3. Database linked to Imagé Target prefab object.
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3. Make the following statement regarding the subject of adding digital content to the
students: You can align (associate) various digital contents with the "Image Target" object
on the stage. These contents can be photos, videos, 3D models (still or animation) etc.

\DE

Visual 5. AR application using 3D model as digital content.
Source: https://blog.novoda.com/content/images/2018/02/BlogPostPicButBetter.png

4. Please make the following explanations to the students about the 3D model usage within the
Unity AR scene: It supports common 3D model file formats such as Unity .FBX, .OBJ. Models
produced in design and animation sofiware such as Autodesk 3DsMax, Maya, geometry, texture or
animations can easily be transferred to Unity as Asset.

This course will focus on how to incorporate a computer-generated 3D character model into the AR
scene. First, make sure that the model file is in one of the formats supported by Unity. This example
uses a .OBJ file. Copy the relevant file to the "Asset" folder in your project folder. When you return
to Unity, you will see the file appear in the Asset folder. In this example, the file name is “014.0BJ".

i Project | [E] Console
Create '| ’
Favorites A| Assets
All Materials
All Models

S . - - -

» @ Editor Editor Resources Scenes Streaming... 014

il Resources
il Scenes
» [ StreamingAssets
@il Packages
» @ Custom NUnit

Visual 6. 3D model geometry added to Asset folder.
Drag and place the model onto the Image Target object (in this example, the book cover) and size it.
You can adjust the position, orientation and size settings from the transforms in the "Inspector”
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panel.

In the hierarchy panel, the added model must be the child object of the Image Target object. You can
easily set up the parent-child relationship by dragging the model onto the Image Target.

& First AR Un ty Project - ilk_AR_uygulama - PC, Mac & Linux Standalone - Unity 2012.2.17f1 Personal® <DX11> m} X

File Edit Assets GameObject Component Window Help

|crome - @Al @ | & - Fo | 3 | W] Gizmos =
v € ilk_AR_uygulama*
~ ARCamera s Tag | Untagged ¢ | Layer | Default

¥ ImageTarget

4 Ostatic =
D]

o Iv z[o
x02 yo2 zoz |

[ Add Component ]

i@ Project
| Create - |
v  Favorites
- All Materials
~ All Models
Al Prefabs

» i Editor
| Resources
i Scenes
» |l StreamingAssets

Visual 7. 3D character model aligned to the Image Target object.

5. Make the following explanation to students about testing the program, show it by applying: To
test the program, the application is run by pressing the Play button. Then, by selecting the AR
application to trigger it, the image database created by the image camera is positioned so that the
alignment made with the Image Target path is checked.

Visual 8. Test screen.
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8. and 9. WEEK

SUMMARY OF EVALUATION METHOD: Midterm evaluation of this course is based on a
Mobile AR Application and process evaluation: Exams are measured over 100 points. A process
evaluation form will be used for evaluation (Appendix). Compiling to the mobile devices is not
expected in the midterm exam, the assignments will be delivered in the Google Classroom platform
of this course as an Unity scene archive file.

EVALUATION PLAN
EXAM SUBJECT
Midterm Project 1 AR Mobile Application - | %70
General Performance Individual Classroom %20
Performance TOTAL %100
Exam Presentation Visual Presentation %10
Performance
EVALUATION CRITERIA:
* AR Mobile Application

o Preparation (%25)
= Developing Design Idea
= Application Design
= Preparation of Digital Content
= Selection of suitable tool / software / tool (Brush etc.) to
work
o Timing (%10)
=  Working properly in lesson plan
o Quality (%35)
= Conclusion study and initial idea cohesion
= Aesthetic quality
= QOriginality and Creativity
=  Attention to Details and Touch-ups
= Interaction quality of the application
o Exam Presentation (10%)
o General (In-Class Individual) Performance (20%)
= Careful use of studios and equipment
*  Working discipline and independent performance
= The complexity / level of digital technology used
= Attendance to the course
= Participation in activities related to the field

DURATION: 1. DAY art work and report submission.
2. DAY 15 min visual presentation + 5 min question answer time.
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10, 11, 12, 13, 14 and 15. WEEKS

OBJECTIVE: Understanding information about mobile application development, device

testing and compilation with Augmented Reality (AR).
LEARNING OUTPUTS: Participants;

* They analyze mobile AR application development,

* They have in-depth knowledge of current mobile AR applications,

* Gain experience in developing a functional mobile AR application,

* They work together with their own discipline and different disciplines,

MATERIAL: Unity software, Vuforia plugin, internet connected computer (win/mac).
DURATION: 150 mins. (10-minute breaks in every 50 minutes.)

1. The end of term project covers a long period of 6 weeks. In this process, students are

expected to develop a functional mobile AR application by fulfilling the work
packages listed below.

e To analyze trends related to AR technology,

To search the literature about AR technology and applications,

To examine existing mobile AR applications in terms of their functions, target
audiences, interface designs, interaction methods and visual quality of their content,
Presentation of the obtained data in the form of peer presentations,

Preparing the application design idea in written homework format,

Production of digital content in accordance with the idea,

AR application development / production / testing

Production of versions compiled for mobile devices

Delivery of Unity archive and mobile application files,

Applications to be developed are expected to be prepared in a subject and fiction that
will meet a real need such as an art museum, an archeology museum, a hospital, an
application integrated with the book, an application for the field of education
(medicine, design, art, etc.).

Students are asked to make self-assessment and peer assessment for their end-of-term
studies. Feedback is received from students about the work of themselves and their
peers.

They continue their individual studies for 6 weeks in which students will develop their
projects. The trainer monitors each student's work at weekly intervals and guides
them as necessary. This guidance is done by giving and encouraging the critics that
will carry each student forward individually according to the working speed, style and
nature of the study.

The trainer follows the students' processes through the process follow-up form,
receives the projects of the student's project on weekly 16th and 17th week and
evaluates student success with the criteria and approach detailed in the preparation
method section of the preparation, quality of work, student performance in the
process, project presentation, etc.
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16. and 17. WEEK

SUMMARY OF EVALUATION METHOD: Midterm evaluation of this course is based on a

Mobile AR Application

and process evaluation: Exams are measured over 100 points. A process

evaluation form will be used for evaluation (Appendix). End of term application projects are
expected to be compiled on Android or iOS mobile devices, assignments will be delivered in the
Unity stage archive file and .APK on the Google Classroom platform of this course.

EVALUATION PLAN
EXAM

SUBJECT

Midterm Project 1

AR Mobile Application - I %70

General Performance

Individual Classroom %20
Performance TOTAL %100

Exam Presentation

Visual Presentation %10
Performance

EVALUATION CRITERIA:

AR Mobile Application
o

Preparation (%25)
= Developing Design Idea
= Application Design
= Preparation of Digital Content
= Selection of suitable tools / software / tools to work (Brush
etc.)
Timing (%10)
=  Working in accordance with the lesson plan
Quality (%35)
= Conclusion study and initial idea cohesion
= Aesthetic quality
* Originality and Creativity
= Attention to Details and Touch-ups
= Interaction quality of the application
Exam Presentation (%10)
General (In-Class Individual) Performance (20%)
= Careful use of studios and equipment
* Working discipline and independent performance
= The complexity / level of digital technology used
= Attendance to the course
= Participation in activities related to the field

DURATION: 1. DAY art work and report submission.
2. DAY 15 min visual presentation + 5 min question answer time.
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