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AR/VR IN DESIGN

Uygulamalar Hakkinda

AR in Design V2.1.apk ve AR in Design ImageTarget.V2.1.apk
uygulamalari, Mduhendislik egitiminde Teknik Resim ve
Standartlar ile 6zellikle Geometrik Toleranslarin dgretiminde
Ogretme ve  ©6grenme  performansinin  arttirnimasina
yonelik olarak gelistiriimis olan bir Artinimis Gerceklik(AG)
uygulamasidir. Uretim igin tasariminda sanal ve artirilmis
gerceklik projesi kapsaminda yapilan ihtiya¢ analizi ve igerik
gelistirme galismalari sonucunda alti tnite baslhginda mobil
Artirlmis  Gergeklik uygulamalar gelistiriimistir. Gelistirilen
uygulamalari desteklemek Uzere 12 adet animasyon videosu
geligtirilerek bu uygulamalara entegre edilmistir. Yine, uygulama
AG gorselleriyle desteklenmis sesli anlatimlari igermektedir.

Uygulama, 100 Mb alana sahipAndroid 7+ ve Uzeri strimler
icin, ARCorealt uygulamasini destekleyen cihazlar tarafindan
kullanilabilmektedir.

App Guide
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ARinDesignV2.1.apk Uygulamasi

Uygulamaya Erisim

Proje web sayfasina http://vrindesign.org/ linki izerinden ulasabilir ve EGITIM baghig
altindaki uygulama linklerinden indirebilir.

DI

Ana Sayfa > EGITIM

Uygulama Linkleri

& ARinDesign V2.1 apk 4

==
Target V2.1 apk

@ VRinDesign V2.1 apk

TRS5| YUzZEY PURUZLULUGU

& Pilot Egitim Son Test

"Tasarimda Sanal Gergeklik" proje
dokUmanlan
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Uygulama Kullanim

App Guide

Uygulama ana sayfasi ve konu basliklari agsagidaki gibidir.
izlenmek istenilen konu basligina tiklanarak ilgili ierige ulasilabilir.

ANA MENU BASLIKLARI QRKOD
TARAYICI

Jretim igin Tasarim

Cizim ve Olgulendirme

Gorlinus ve Kesitler

Mil Delik Toleranslari

Geometrik Olglilendirme & Toleranslandirma
Yizey PUruziOlogo

Montaj Resimleri

Bir Konu Seciniz

INGILiZCE HAKKINDA
TURKCE

CIKIS

icerikler

Konulara ait AG animasyonlari konu basliklarina tiklanarak calistirilabilir
veya Youtube konu anlatim videolarina ilgili butonu tiklayarak ulagilabilir.

AR ANLATIM KONU BASLIGI

Projeksiyon, Perspektif & Kesit Alma

+ Kesit Aima

« Gorlinds & Perspektifler

@ Gorunusler

$ YOUTUBE VIDEO

- GERI



AR/ VR IN DESIGN
App Guide

Konu basligi detayli alt konular igeriyorsa alt basliklari iceren ikonlara
tiklayarak, o konuya ait AG animasyonlarina gecilebilir.

I—»Kouu BASLIGI

Geometrik Olgllendirme & Toleranslar

. Dogrusalhik Duzlemsellik

Yuvarlaklik Silindiriklik

ihk

AR ANLATIMBASLIKLARI
= 3

- GERI

AG uygulamasi baslamadan 6nce ¢ikan kisa tanitim videosunu
VIDEOYU ATLA ikonunu kullanarak gegilebilir.

g -

VIDEOYU ATLA
TANITIM VIDEOSU

(Resim-1)
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AG Kullanimi

iigili AG igerigi igin uygulama tanitim videosundan sonra otomatik
olarak baslar ve zemin tanimlamasi yaparakAG objelerini uygun
yere konumlar. Ayni anda sesli anlatim otomatik olarak baslar.
Eger ses istenmiyorsa sag alt kosedeki SES KAPAMA butonundan
kapatabilir. Uygulama ana menu ikonlari agagida verildigi gibidir.

ANA MENU

AR/VR GECiS ciKiS

Gorselleri Hareket Ettirme

AG gorseli ekran tzerinden parmak hareketleri ile yakinlastirip
uzaklastirabilir veya 360 derece gevrilebilir.
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ARinDesignlmageTarget.V2.1.apk Uygulamasi

Uygulamaya Erisim

Uygulama;_http://vrindesign.org/ linki lizerinden EGITIM basligi altindaki uygulama
linklerinden indirebilir.

Uygulama kullanimi

Bu uygulama bir hedef resim kullanma tirti AG uygulamasidir ve kullanim igin 100 Mb alan ve
Android4.4+ siriime sahip mobil cihazlara VUFORIA yazilimini yiiklenmesi gerekir.

Uygulama ana ekrani asagidaki gibidir ve AG uygulamasi igin segilen sisteme ait ikon
tiklanarak mobil telefonun hedef resmi okumasi saglanir.

Uygulamada tanimli resimler Bursa Uludag Universitesi ile vrindesign.org web sitesinde apk.
Uygulama ikonlarinda kullanilan logolardir.

10
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Bu uygulamada ile cihazin ilgili resmi okumasinin ardindan ilgili sistem (ara¢
vs) logo Uizerinde 3 boyutlu halde canlandirilir ve parmak hareketleriyle yada
cihaz hareketleriyle etrafinda dolasilabilir.

Yine uygulamada sol Ust késede bulunan dagit/topla ikonuna tiklandiginda
arag parcalara ayrilir, yani montaj ve demontaj olay! izlenebilir.

1"
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SANAL GERCEKLIK UYGULAMALARI
KULLANIM KILAVUZU

Tanitim

12

Tasarimda VR, makine miihendisligi Teknik Resim 6gretimini destekleyen
Sanal Gergeklik (VR) egitim aracidir. Egitim materyali 6 module ayriimistir:

1. Gizim teknikleri ve dlgllendirme

2. Izdustimler, perspektif ve kesitler

3. Mil ve delik toleranslari

4. Geometrik Olglilendirme ve toleranslar
5. Ylzey purtzlilagi

6. Montaj resimleri

VR ortami, kullanicinin iginde hareket edebilecegi bir servis odasindan olusur.
Egitim, egitim senaryolari icin moddlleri ve nesneleri iceren bir calisma masasinda
gerceklestirilir - bkz. Sekil 1.

Welcome to the VR course for
Design for Manufacture

AL
Choose a module to start

To learn how to get started say Help or
press the 7button on the table.

Sekil 1.

tablosu.

ik 8nce bir modiil segilmelidir *. Bir modiil etkinlestirildiginde, Tarayici gevresindeki bosluk
Senaryo Nesneleri ile doldurulur (bkz. Sekil 1). Her Senaryo Nesnesinin Ustlinde, senaryonun
konusunu tanimlayan bir ipucu vardir. Bir senaryo baslatmak igin nesneyi tarayiciya*
yerlestirmeniz ve Baglat digmesine basmaniz gerekir. Halihazirda galisan bir senaryo,

Durdur digmesine * basarak veya nesnesini Tarayicidan kaldirarak durdurulabilir.

* Etkilesim kullanilan platforma bagldir. Liitfen platformunuz igin ilgili béltiimii kontrol edin.

Modiiller ve senaryo
nesnelerle ¢alisma
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Android i¢in VR aplikasyonu

(Cardboard, Daydream, Oculus Go, vs.)

Android igin VR aplikasyonu, pointer olarak isimlendirilen “gaze” ile etkilegimli
nesnelere bakarak harekete gegirilir.

Etkilesimli bir nesneye baktiginizda doldurmaya baslayan bir ilerleme gubugu
gériintiilenir. llerleme gubugu sona ulastiginda, etkilesimli nesne tetiklenir.

Hareket etme

Adim simgeleriyle isaretlenmis 6nceden tanimlanmis yerlere i1sinlayarak ortam
Uzerinde hareket edersiniz. Yerlerden birine 1sinlanmak igin sadece Adimlar
simgesine bakin ve ilerleme gubugunun dolmasini bekleyin - bkz. Sekil 2.

—
L3
®
°

(o)

=3

daeL

Sekil 2.
Bir yere 1sinlanmak igin bir adim simgesine bakin ve ilerleme gubugunun dolmasini bekleyin.

13
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Modil ve senaryolar

Bir 6grenme senaryosu baslatmak icin énce bir modul secin, ardindan modulden
tarayiciya bir senaryo nesnesi yerlestirin ve ardindan Baglat dugmesine basin - bkz.
Sekil 3. Tum etkilesimler etkilesimli nesnelere bakarak yapilir.

Sekil 3. Bir 6grenme senaryosu baslatmak icin is akisi.

Bir senaryoyu durdurmak icin Durdur digmesine bakin. Tarayicinin tstliinde iken
senaryo nesnesine bakmak, senaryosunu durduracak (daha énce durmamigsa) ve
orijinal konumuna geri déndirecektir.

Yardim ve biiyiiltme/kii¢iiltme butonlari
Uygulamadayken yardim almak igin sadece ekranin altindaki “?” Digmesine bakin.
Bir seyi gérmek / okumakta zorlaniyorsaniz, yakinlastirmak ve uzaklastirmak igin

“ o«

ekranin altindaki “+” ve “-* digmelerini kullanabilirsiniz.

Uygulamandan ¢ikis
Uygulamadan ¢ikmak igin sadece odanin kapisina veya Uzerindeki Cikis isaretine
bakin.

14
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Windows icin VR Aplikasyonu

(HTC Vive)

Windows i¢in “VR aplikasyonu”, HTC Vive’in denetleyicilerini dogdal etkilesim icin
kullaniyor - digmelere basarak kontrol cihazina dokunarak ya da nesneleri kontrol
cihazindan alarak yakalayabilirsiniz.

Uygulama ayni zamanda konusma tanima destekler.
Asagidaki komutlar kullanabilirsiniz:

* Help Yardim ekranini gosterir

* Close Yardim ekranini kapatir

+ Start Tarayicinin Ustlinde bir senaryo nesnesi varsa bir senaryo baslatir
« Stop Senaryoyu sonlandirir

* Next Ekranda bir sonraki sayfayi gdsterir

» Previous Onceki sayfayi ekranda gésterir.

Hareket etme

Odanin iginde serbestge hareket edebilirsiniz. Oda Olgegi ayarlarinda HTC Vive
kullaniyorsaniz veya teleporting ile bunu fiziksel olarak yuruyerek yapabilirsiniz.
Teleport yapmak igin ilk 6nce denetleyicinin izleme tusunu basili tutun. Isinlanma
hedefini gdsteren bir egri géreceksiniz. Egri bir piramitle bitiyor - o yere
Isinlanabiliyorsaniz yesil, degilse de kirmizi olacaktir. Egrinin isaret ettigi yere
Isinlanmak dokunmatik iz surtict digmesini birakin.

Modiil ve senaryolar

Bir 6grenme senaryosu baslatmak icin énce bir modul segin - bu, modulin
etiketlerinden birine denetleyiciye basarak (dokunarak) gergeklestirilir. Ardindan
istenen senaryonun nesnesini alin ve tarayiciya yerlestirin. Artik senaryoyu Baslat
digmesine basarak veya “Baslat” diyerek baslatabilirsiniz.

Bir senaryoyu durdurmak icin sadece “Durdur” deyin veya Durdur digmesine basin.
Senaryo nesnesini Tarayicidan kaldirmak, mevcut senaryoyu da durduracaktir.

Yardim

Uygulamadayken yardim ekranini agmak igin “Yardim” diyebilir veya kontrol cihazi ile
“?” DUgmesine basabilirsiniz.

Uygulamandan c¢ikis
Uygulamadan gikmak icin klavyede Alt + F4 tuslarina basin.

15
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About Applications

AR in Design V2.1.apk and ARinDesignimageTarget.V2.1.apk
applications are Augmented Reality (AR) applications developed
to improve teaching and learning performance especially in the
teaching of Technical Drawing and Standards in Engineering
education particularly in the teaching of Geometric Tolerances.
As a result of needs analysis and content development studies
carried out within the scope of virtual and augmented reality
project, mobile Augmented Reality applications were developed
under six unit headings. 12 animation videos were developed
and integrated into these applications to support the developed
applications. Again, the application includes audio narrations
supplemented by AR visuals.

The application can be used by devices that support ARCore
sub-application for Android 7+ and takes 100Mb disc space.

App Guide

17
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ARinDesign V2.1.apk Application
Access to the application

18

The project website can be accessed via the link http://vrindesign.org/ and downloaded
from the application links under COURSES.

DESIGN

Home > Courses

TD1 SKETCHING & DIMENSIONING

Application Links

& ARinDesign V2.1 apk 4

——
Target V2.1 apk

@ VRinDesign V2.1 apk

Supporting Materials

& Pilot Training Pre Test

Documents for "Virtual Reality in Design
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Application usage

App Guide

Application home page and topics are as follows.
The relevant content can be accessed by clicking on the desired topic.

=< sign for Manufacture

Sketching & Dimensioning

Projections & Segctioning

Shaft & Hole Tolerances

Geometric Dimensioning & Tolerancing
Surface Roughness

Assembly Drawings

Select a chapter

ENGLISH
TURKISH

Contents

AR animations of the subjects can be run by clicking on the topics or
YouTube videos can be accessed by clicking the related button.

AR EXPRESSION

TOPIC TITLE

Projections, Perspective & Sectioning

+ Sectioning

< Projectioning & Perspectives

@ Views

= YOUTUBE VIDEO

= BACK

19
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If the topic contains detailed sub-topics, you can switch to the AR
animations by clicking on the icons containing the subtopics.

- TOPIC TITLE

Geometric Dimensioning and Tolerancing

. Straightness Flatness
a Cylindricity

(@8 Concentricity

V4 i Perpendicularity
Position Runout
Symmetry
| P AR EXPRESSION TITLE
- BACK

You can skip the short introductory video before AR application
starts using the SKIP VIDEO icon.

G\p -

SKIP VIDEO
INTRODUCTION VIDEO

20

(Resim-1)
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Use of AR

For the relevant AR content, the application starts automatically
after the introductory video and positions the AR objects to the
appropriate location by defining the ground. At the same time, the
voice narration starts automatically. If no sound is desired, it can
be turned off by the VOLUME OFF button in the lower right corner.
Application main menu icons are as follows.

RESTART

Moving Images

The AR image can be zoomed in or out with finger gestures on the screen or
rotated 360 degrees.

21
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ARinDesignlmageTarget.V2.1.apk Application

Access to the application

Application can be downloaded the application links under the heading of COURSES through
the link_http://vrindesign.org

Application usage

This application is a target picture usage type AG application and requires VUFORIA software
to be installed on mobile devices with 100 Mb area and Android 4.4+ version.

The main screen of the application can be seen below and the icon of the selected system for
AR application can be clicked to read the target picture of the mobile phone.

Two pictures are defined in the application including logo of Bursa Uludag University and
vrindesign.org website as the application icons.

22
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The application enables to read the relevant logo picture, the relevant
components are e.g. vehicle etc.visualised in 3D on the screen where the
logo is placed and can be moved around with finger or device movements.

On the application menu, clicking on the disassembly icon in the upper left
corner disassembles the vehicle, so assembly and disassembly process can
be watched.

23
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VIRTUAL REALITY IN DESIGN FOR
MANUFACTURE APPLICATIONS USER MANUAL

Introduction

24

VR in Design is a Virtual Reality (VR) educational tool in support for
teaching of Mechanical Engineering subject.

Dimensioning and Tolerances

Sectioning, Projections and Perspectives

Dimensional Tolerances, Edge Tolerances, Shaft and Hole Tolerances
Geometric Dimensioning and Tolerancing

Surface Roughness

Manufacturing and Assembly Drawings

o0k wN =

The VR environment consists of a service room in which the user can move around. The
training takes place on a working table containing the modules and objects for the educational
scenarios — see Figure 1.

Welcome to the VR course for
Design for Manufacture

AL
Choose a module to start

To learn how to get started say Help or
press the 7button on the table.

Figure 1.

Working table with
modules and scenario
objects.

First a module should be chosen*. When a module is activated the space around the Scanner
is filled with Scenario Objects (see Figure 1). Above each Scenario Object there is a tooltip
describing the subject of the scenario. To start a scenario, you have to place* the object

on the scanner and press the Start button. An already running scenario can be stopped by
pressing* the Stop button or by removing its object from the Scanner.

*The art of interaction depends on the platform used. Please check the respective section for your platform.
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VR in Design for Android

(Cardboard, Daydream, Oculus Go, efc.

The VR in Design application for Android uses the so-called Gaze Interaction —
interactive objects are activated by looking at them. As you look at an interactive
object a progress bar is displayed which starts to fill. When the progress bar reaches
the end, the interactive object is triggered.

Movement

You move through the environment by teleporting to predefined places marked with
Steps icons. To teleport to one of the places just look at the Steps icon and wait for
the progress bar to fill - see Figure 2.

—
L3
®
°
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Figure 2.
To teleport somewhere look at a steps icon and wait for the progress bar to fill

25
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Modules and Scenarios

To start a learning scenario first choose a module then place a scenario object from
the module on the scanner and then press the Start button — see Figure 3. All the
interactions are done by looking at the interactive objects.

Figure 3. Workflow for starting a learning scenario.

To stop a scenario, look at the Stop button. Looking at the scenario object while it is
on top of the scanner will stop its scenario (if not already stopped) and return it to its
original position.

Help and Zoom buttons

To get help while in the app just look at the “?”button beneath the screen.

If you have difficulty seeing / reading something you can use the “+” and “-* buttons
beneath the screen to zoom in and out.

Exiting the application
To exit the application just look at the door of the room or at the Exit sign above it.

26



AR/VR IN DESIGN
App Guide

VR in Design for Windows

(HTC Vive)

The VR in Design application for Windows uses the HTC Vive’s controllers for
natural interaction — you press buttons by touching them with the controller or pick up
objects by grabbing them with the controller.

The application also supports speech recognition.
You can use the following commands:

* Help shows the help screen

* Close closes the help screen

+ Start starts a scenario if there is a scenario object on top of the Scanner
« Stop stops a scenario

* Next shows the next page on the screen

* Previous shows the previous page on the screen

Movement

You can move freely around the room. You can do so by either walking physically
if you are using HTC Vive in a Room Scale setup or by teleporting. To teleport first
press and hold the trackpad button of the controller. You will see a curve pointing
to the teleportation destination. The curve ends with a pyramid — it will be green if
you can teleport to that place or red if not. To teleport to where the curve is pointing
release the trackpad button.

Modules and Scenarios

To start a learning scenario, first choose a module — this is achieved by pressing
(touching) one of the module’s labels with the controller. Then pick up the desired
scenario’s object and place it on the scanner. Now you can start the scenario by
either pressing the Start button or by saying “Start”.

To stop a scenario just say “Stop” or press the Stop button. Lifting the scenario object
from the Scanner will also stop the current scenario.

Help

To open the help screen while in the application you can say “Help” or press the “?”
button with the controller.

Exiting the application

To exit the application press Alt + F4 on the keyboard.

27






