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O/l . OVERVIEW

You have learnt about the concept of eXtended Reality (XR), how to interact with the
digital world, and applications of XR in various sectors.

In this section, you will learn how to work with XR. We will take a look at the
terminologies commonly used in XR - immersion, rendering, tracking, etc. Our
discussion on the project cycle will make you acquainted with the steps involved in
creating a basic augmented reality setup. You will also get a chance to exercise your
skills in an activity where we will create our first XR application!

1.1. Learning Objectives

At the end of this unit, you will be able to:
- Understand the terminologies used in XR
- Learn the basic steps involved in creating an XR project

- Learn the algorithm behind an XR application
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O 2 . XR GLOSSARY

XR is now a part of our daily life. Therefore, it is important to stay updated with the
basics of XR. As we delve into the details of the workflow of XR, let us start with the
commonly used terms and acronyms. Given below is a glossary of terms extending
across the immersive technology spectrum. But first, let's do a quick activity!

ACTIVITY
MATCH THE FOLLOWING

Match the definitions in column A with the appropriate terms in column B.
Column A Column B

i. Adds digital elements

to a live view 1. Virtual Reality (VR)

ii. An experience that completely

shuts out the real world 2. Mixed Reality (MR)

iii. Interaction of real-world

1. eXtended Reality (XR
and digital objects y (XR)

iv. Umbrella term covering all

the digital technology which 4. Augmented Reality (AR)
enhance our senses
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180° Video } Videos showing 180° of a scene

from the user’s point of view.

360° Video Videos showing 360° of a scene

from the user’s point of view.

3D Animation

Creating a sequence of poses with
a 3D object that creates the illusion
of life-like movement.

A virtual representation of an individual that
Avatar }

may have life-like or animated features and
that can convey a sense of one's identity.

movement available to an object in
a space. Common XR devices have
3 DoF or 6 DoF.

} Refers to the different degrees of

Degrees of
Freedom
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https://www.youtube.com/watch?v=zaTnYfg38JU
https://www.youtube.com/watch?v=hNAbQYU0wpg&t=162s
https://www.youtube.com/watch?v=Wlf1T5nrO50
https://www.youtube.com/watch?v=Hfzkfi_RMeI

Here is a graphic displaying the step-by-step process of creating a marker-based
AR application.

O 3 . AR APPLICATION ALGORITHM

a4 N @ )
ACTIVITY Identify the problem Create a digital 2D Choose/create a
you want to solve r% design or a 3D object marker. This will
BRUSHING ALGORITHM youwont design or a 35 obje e e
real world. reality.
Have you ever paid close attention to your routine of brushing teeth? What
y P y g k D L )

are the steps involved? What do you do in the beginning? How do you finish
this daily morning ritual?

r — TN/

Try to write down the step-by-step instructions you follow to brush your teeth.
Be as specific as possible. Do you think someone can accomplish this menial
task if they religiously follow your instructions? Try it out with your family at Start using your AR Set up your AR If you have created a
home. system by pointing system. marker, place it in
See this video for reference. your camera towards the real world.
the marker!
. \ . J

Here is a sample algorithm for an AR application which displays machine

temperature.
o ) [ )
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The outcome of the above activity is what an algorithm looks like. It is a set of ® Y ® ] | ° a
instructions for solving a problem or accomplishing a task. A common example of @J {':]
an algorithm is a recipe, which consists of specific instructions for preparing a
dish or meal.
Identified problem Create the 3D Choose a Set up your Start
- How to display design - A marker - For system to trigger using it!
The exact algorithms to create AR, VR, and MR differ for each technology 3D dimensional deS|gr.\ . each sh.ape, its the approprlate
. . . . shapes to containing respective 3D design
respectively, and their discussion is beyond this course. However, we would be ) i )
. . . .. geometry various 3D picture in the whenever the
focusing on creating a basic AR application. i
students. shapes - cube, geometry book. device
cuboid, sphere, encounters the
cylinder, etc. marker.
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https://youtu.be/FN2RM-CHkuI

NOTES
ACTIVITY

AR APPLICATION ALGORITHM

By now, you must have started thinking of all the ways you can use AR! This
activity will provide you a chance to get into the shoes of an AR developer and
write an algorithm to create a system of your own.

Start thinking: Can we use AR to display the temperature of a machine, or the
recipe of a dish we eat at the restaurant, or the information about products in a
store?

Write down the step-by-step instructions.
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O/| OVERVIEW 02 INNOVATION AND DESIGN THINKING

In this section, you will learn about innovating using design thinking. One of the

most sought-after design processes. Design thinking is used by innovators world
over to identify challenges and overcome them using creative solutions. We will

undergo the 5 stages of design thinking and learn tools and techniques to apply /&‘
them to build out of the box solutions. At the end of this section, you will get a ACTIVITY :
chance to use your learnings to come up with an eXtended Reality (XR) solution for OUT OF THE BOX A /
an identified problem.

We constantly face many challenges in our lives. Take a look at the images ‘
. . . given below and discuss with your classmates the challenges that these 7 (@)
1.1. Learning Objectives products intend to overcome. ar

At the end of this unit, you will be able to:
« Understand design thinking
- Learn the 5 stages of design thinking
- Learn how to apply design thinking with XR
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Do you think these products are different from the ones we use daily? How do you
think someone might have come up with these “Out-of-the-Box" ideas?

Design thinking is a process that helps to understand users, challenge
assumptions, redefine problems and create innovative solutions to
prototype and test. By using design thinking, you make decisions based
on what your users really want instead of relying only on historical data or
risky bets. It also brings together what is desirable from a human point of
view with what is technologically feasible and economically viable.

When applied to XR, it equips us to understand how to design new virtual
experiences for the user. It is essential to develop a design thinking
mindset for creating XR applications.

. Lesson 2 | Design Thinking with XR
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DESIRABILITY
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Design thinking has led to numerous innovative and creative solutions all over the
world! Take a look at the videos below to understand how useful this process can be.

Watch this heart-warming video of an innovative solution by kids to keep their
fathers from over speeding.

Here is another story of how used plasti ttl r light bulbs in London.

(=]l o]
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Design Thinking with XR

03 . 5 STAGES OF DESIGN THINKING

The i inki has 5 stages - Empathise, Design, Ideate, Prototype, Test. We must
remember that it is not a linear process but a circular one - we can move between different stages in
any order, depending on our needs. Let us go through and understand all the 5 stages using a
hypothetical case study.

STEP 1: EMPATHISE

To identify or understand what our users see, feel or experience, in order to relate to the problem that
others might be facing.

During this stage, we need to list down the pain points experienced by our user.

Example:

Theme: Water scarcity

User: Citizens who need to fetch water from a long distance.
Pain points:

(Put yourself in the shoes of the user. Now, think and write 3 more pain points experienced by the
user)

- Carry heavy load on head.
- Walk long distances daily.

« Spinal injuries due to heavy load.


https://youtu.be/aSVr_LxdtGA
https://youtu.be/PbcdLiDOMEQ
https://youtu.be/_r0VX-aU_T8

STEP 2: DEFINE STEP 4: PROTOTYPE

To analyse the observations from the empathise stage to identify the core problem - To make the early sample of the chosen solution.

out of all the problems which could be solved, which one are we going to choose. During this stage, we choose one (or a few) solution(s) from the ideate stage and

During this stage, we analyse the identified pain points during the empathise stage, start building them. You can even combine multiple solutions to come up with a
and come up with one specific problem statement. super solution!

Example: Example:

Problem statement 1: How might we help the user to move water from the source Chosen solution: Design a water cart which is easy to move.
to their homes?

Problem statement 2: How might we help the user in travelling daily to and from
the water source?

Now, can you draw a concept of another solution which you prefer from the last

stage?
Now, can you come up with another problem statement for our user?

Problem statement 3: How might we help

STEP 3: IDEATE

To use creativity and innovation in order to generate as many solutions as possible, and
choose a few of them to move forward.

During this stage, we imagine various solutions to solve the identified problem.
Example:
Possible solutions:
(Think and write 3 more solutions to Problem statement 1 in previous stage)
- Create a network of canals.
- Hire a truck to carry water.

- Design a water cart which is easy to move.
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STEP 5: TEST
NOTES

To take the feedback from the user on the prototype in order to improve our solution.

oD
E.

Here is a video that traces our example journey.

ACTIVITY
APPLY DESIGN THINKING

You must have a starting understanding of the design thinking process by now. In
this activity, we need to apply this creative process to design an XR solution.

1. Empathise

a. What is your theme? (Example - Education, Healthcare, Retail,
Gender Equality, Climate Change, etc.)

b. Who is your user?

c. What are the pain points experienced by your user?

2. Define

a. What is your specific problem statement - How might we help the user

b. Why did you choose this problem?

3. ldeate

a. List down at least 6 XR based solutions to your problem. Remember,
no idea is a bad idea.

4. Prototype

a. Choose any one solution and draw the prototype sketch.
b. Why did you choose this solution over the others?

5. Test

>
I_
=
—
@
<

a. Ask one of your friends or your teacher to act as your user.
b. What do they like about your solution?
c. According to them, what can be improved in the solution?

Bonus: If you feel like it, go through any of the previous stages to
refine your solution further!

. Lesson2 | Design Thinking with XR



https://youtu.be/3xdnVvLXtdM
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O/| . OVERVIEW 02 . STORING INFORMATION WITH
BARCODES/QR CODES

Here, you will explore the world of markers - the things which trigger your XR. You

will learn how information is stored in the QR codes we scan for digital payments

and how our cameras read them. This will be followed with a discussion and hands When you last went to a grocery store or a shopping mall, did you happen to see this image?
on activity on XR markers and how to create one on our own.

1.1. Learning Objectives

At the end of this unit, you will be able to:
- Learn how to store information through bar/QR codes
- Understand how to create markers for XR

« Try creating markers for XR

Do you know what it's called? Circle the answer that you think is right.

1. Bar Code
2. QR code

If you chose 2, you are right!

But do you know what ‘QR’ stands for? Circle the correct answer.

A. Quick Review Code B. Quick Response Code C. Quick Reply Code

. Lesson 3 | Making a mark
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Barcode

A way of storing numbers in a
printed and computer
understandable format.

1D or 2D format

Stores less information than
QR code.

Vertical arrangement of

parallel lines.

Stores information
horizontally.

Based on Morse Code
technology.

QR Code

Printed representation of data
that can be scanned for
retrieval of data.

1D or 2D format

Stores more information than
barcode. Used to store
multimedia information.

Arrangement of square dots on
square grids.

Stores information horizontally
and vertically.

Based on Morse Code
technology.

O 3 . XR MARKERS

One of many significant features of XR is how it bridges the gap between the virtual and the digital
world in a variety of ways. This makes us understand how we can overlay the digital aspects onto

real-world experiences.

Where do we overlay digital content with a live camera?

Where do we place the objects of the content?

To be able to resolve such cases, two popular ways are marker-based and markerless AR.

Marker-Based AR

Markerless AR

Watch this cool video to see how QR codes can be
used to give an AR experience to the user

Now grab your phone and scan the QR code below on your smartphone to view the
Automotive WebAR Experiencel

. Lesson 3 | Making a mark



https://www.youtube.com/watch?v=46H50nH66H8

04 WHAT IS MARKERLESS AR?

Have you shopped online to purchase furniture and tried placing it at a corner in your home?

What about the fun Pokémon Go game that brought our childhood memories back? Isn’t it fun to see
Pokémons in your street or living room?

Such experiences are possible with the use of markerless AR through your live camera view.

Markerless AR enables the digital transformation via scanning the scenario or

environment without the need of a prompt picture to load the AR content. This
feature enables us to try various combinations of objects and styles, and locations.

What is Marker-based AR?

Marker-based AR connects the 3D model object to a real-world object. The AR application overlays a
digital object that is merged to a static image that you can see on a newspaper or a flyer etc.

Through the live camera view, the scanner instantly recognizes the static image and displays the
result which is a virtual image/object at a suitable position.
What is this static image that enables to show the virtual object?

The motionless picture or design which helps the device recognise which real-world object to tie the
AR content to is popularly known as a trigger image or a marker.

Let's learn some more points about marker-based AR:

- An AR application can be used to scan the trigger images with the help of a tablet or smartphone to
see the effect.

- Markers can be a bar code, a poster etc.

- The images used as markers can be black & white to keep it distinguished from the background
setting.

Forget newspapers or flyers, wouldn't it be cool to have our textbooks with AR experiences with the
help of marker-based AR. Watch this cool video to see how marker-based AR works connecting the 3D
objects to real world images.

. Lesson 3 | Making a mark

Marker-based ARs can display information such as video, animations, 3D objects,
and more.

You can try creating your own marker to upload any 3D objects & animations or
2D images, which will help create the AR effect and further upload the static
image to the platform which can be used as a marker.

How about trying one right now?

ACTIVITY
CREATING MARKERS FOR XR

It's time you try what you have learned. Go to this link on your device to
create your own markerless WebAR through a QR code.

You can design, customise the outlook of the QR code and add a URL of
your choice. Once the code is ready you can share it across and see how
the QR code redirects you to the website link.

URL TEXT EMAIL PHONE SMS VCARD MECARD LOCATION FACEBOOK TWITTER YOUTUBE WIFI EVENT BITCOIN MOREV

n ENTER CONTENT

Your URL

https://www.qrcode-monkey.com

@ OFF  statistics and Editability
&  SETCOLORS

4] ADD LOGO IMAGE

CUSTOMIZE DESIGN

Such QR codes can be designed for markerless and marker-based AR in
educational sectors, business, travel etc.
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https://www.youtube.com/watch?v=Qw7HJPol8ZQ
https://www.qrcode-monkey.com/
https://www.qrcode-monkey.com/

NOTES NOTES

. Lesson 3 | Making a mark
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01 OVERVIEW 02 CONVERTING FROM PHYSICAL

In this section, we will take a look at different ways of designing content for XR TO D I G I TA L
applications. You will gain the skill of designing 2D graphics. You can create your
own image filters, a virtual greeting card, or maybe a personal signature. You will
also get a chance to try your hands on designing 3D models like a modified car
model, a futuristic house, etc. to be deployed in the XR space.

11. LEARNING OBJECTIVES

At the end of this unit, you will:
- Learn a few ways to convert our physical world into digital objects

ACTIVITY

- Create a 2D digital graphic NOW VS THEN

- Create a 3D digital model We live in a physical world that is turning more and more digital with every passing
day. In this activity, we have listed a few things, which were done physically
recently, and have become a part of the digital realm nowadays!

Can you find out what they are similar to in the digital world?
One has been done as an example for you.

PHYSICAL DIGITAL
Letters E-mails
Books

Music CDs

Maps

ACTIVITY

Shops

School Classrooms

The above activity will have given you an idea of how things around us, in our
physical world, now have counterparts in the digital world too.

. Lesson 4 | Designing for XR



But have you ever thought about how this change came about? How do we
convert the physical things in our lives into their digital avatars?

03 2D GRAPHIC DESIGNING

Graphics and animation connect with people on an emotional level, evoking instant
feelings of nostalgia, humor, and excitement. There are 2 popular kinds of graphics -
2D and 3D - and both differ from each other in their creation and usage.

Let's take a look at a few methods of going from the physical to the
digital.

- Latest Technology: New innovations in science and technology
have led to rapid digitalization of our world. From ebooks to digital
pens, we are surrounded by the latest technology.

- Typing: A lot of digital data is created by human beings when we
type emails, tweets, WhatsApp messages etc.

- Sensors: Sensors help our machines record the happenings of the
physical world in a digital format. They can digitise your voice,

2D graphics are computer-generated digital images in 2 dimensions - something
like this page that you are reading or the image at the beginning of this section. On a
most basic level, they have a height and a width. You must be familiar with 2D
graphics in cartoons, video games, and animated films.

2D graphics can be created through various ways - using digital painting software
such as Microsoft Paint, or more advanced software such as Adobe Photoshop, or

Canva.
temperature readings, pulse rate, speed of your car, your weight,
and almost anything else. Let us learn how to create a virtual greeting card using Canva.
- Photos and Videos: A great way to store our physical world in the digital 1. Open Canva

format is to click photos and record videos.

- Creating 2D and 3D Graphics: We can also replicate our physical world

in the digital format by creating two- and three-dimensional graphics.

Camﬂa Home  Design v Templates  Features v Learn v Plans v @ Login m

What will you design?

© o6 © oo & <« e

For you Presentations Social media Print products Marketing

: oVw»
PRESENT i
WITH EAS ﬁ * THE X Yec >
; e, e’ BRay

Play with Canva Video Presentation (16:9) Instagram Post Poster Logo
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https://www.canva.com/

Lesson 4 |

2. 2. Click on ‘Play with Canva'

Home Design v Templates Features v Learn v Plans v

What will you design?

poster, anything!

2 > =]

For you Presentations Social media Print products

PRESENT |
WITH EAS

3. Feel free to use the tour to explore the platform.

W Resize

@

e e rene 1/4
Start with a template

| Templates are fully customizable. Drag
w1 4 i
{(nmﬁ You g one onto the canvas to start.

- FBR YouR QRDER

Skip tour

Followers

I&..MJW{

Designing for XR

-*

Marketing

* THE ¥

Jmne h

Play with Canva Presentation (16:9) Instagram Post Poster

T - - [

+Add page

4. Type ‘greeting cards’ in the ‘Search templates’ box.

& signin

1/4
Start with a template

Templates are fully customizable. Drag
e p i
{(np% Vut iy i one onto the canvas to start.

- b YouR QroER -

Skip tour

Followers

o

+Add page

(B ® s0s

Templates

Q greeting cards

A Joyous Diwali
To You!

Have
a Happy
Dizwali!

A BRILLIANT
DIWALI TO You

o l(wmﬁ Yeu

- rbi vous Roea - + Add page

ABRIRHT 7 Notes °

& signin

Share ' Download ﬂ

® ¢

Share A Download u

® o

ERNG!



6. Start editing your card by double clicking on the parts you want to edit. 8. Use your creativity to create the card that you want!
Use the formatting option on the top to edit as you like!

Fle  wresze O O g sen  sare ([ B

O Animate @ 5.0s

File W Resize S (« 8 Signin Share B

=1 Effects © Animate eoe Ungroup  Position ) @

Q students X §

Rosario v - 134 + A B T

Al Photos Graphics Videos Audio

- 7N
oo
Elements
College students  University students >

¥ o > L : To our dear teachers,

ﬁh"i

)

Happy
Teacher's Day

*$> Magic Recommendations Seeall

Happy
Teacher's Day PRI S —————

1 warmth, compassion, and knowledge!
lease guide us (owa.rds a bright future with : NS, " 1) ]
armth, compassion, and knowledge!
a -
SRR 3

=7 Notes (] 74% @ S @
9. Bonus step: You may also animate your graphic by clicking on ‘Animate’ and adding
7. Use the option on the left-hand side to add more elements to your design. various stylish animations to your design.

E=mn

Fle  wResze O O LT o couniosa | - |

O Animate ® 5.0s

YY)

. i 0
To our dear teachers, 0a i To our dear teachers, l

Happy : Happy __J
Teacher's Day - ' Teacher's Day

Please guide us towards a bright future with Please guide us towards a bright future with
warmth, compassion, and knowledge! warmth, compassion, and knowledge!

= Notes ° 74% NG 74%
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10. Once you are done, click on ‘Download’ to download your design in the ACTIVITY
correct format (PNG if you want an image or an MP4 video if you want an INVITATION CARD
animation) on your device and share with friends!

We hope you had fun creating that greeting card! Now, how about creating
B e & Resie 8 s [ n a birthday party invitation card for your friends and families? Put your
designer hat on, and get started! Choose a template or start with a blank
canvas. Add different fonts, place various elements to create a unique
invitation and share!

O Animate ® 5.0s

oYl )
Happy L J

Teacher's Day

Please guide us towards a bright future with
warmth, compassion, and knowledge!

>
—
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11. Download card.

To our dear teachers,

Happy L J
Teacher's Day

Please guide us towards a bright future with
warmth, compassion, and knowledge!
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2. Type the class code shared by your teacher.

LN AUTODESK

04 3D GRAPHICS DESIGNING

Let’s go through a demo showreel of some intriguing 3D graphics. [c[A[D]

Join Class

Type the code your teacher shared

XXXX XXXX XXXX

Go to my class

Another type of graphics that we talked about are 3D graphics - the models that you
saw in the video at the beginning of this section. In addition to the 2 dimensions of
height and width present in 2D graphics, 3D graphics also have a depth. This third
dimension makes these graphics feel life-like. They are extensively used nowadays oG | et
in latest video games, animation movies, and XR applications.

Children's Privacy Statement  Privacy settings

You can create a 3D graphic by using various applications like Microsoft Paint 3D or
. . . . |

Tinkercad. Let us learn to create a basic 3D model using the Tinkercad platform! 3. Click cnfC R ERL
1. Open the platform - Tinkercad and click on ‘Join your class'.

(TN AUTODESK

K[E[R] ,
ERE TNKERCAD

Welcome to
Class 1

Join with Nickname

4\ Email or Username

Other providers

Gallery Blog Learn Teach Q  Signin | JOINN

S AUTODESK

Not Joining a class?
Go Back

T
K|E .
57 TINKERCAD

< s . : Children's Privacy Statement  Privacy settings
From mind to design in minutes
Tinkercad is a free, easy-to-use web app that
equips the next generation of designers and

engineers with the foundational skills for
innovation: 3D design, electronics, and coding!

Start Tinkering Assemble a Submarine. Try it!
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https://www.youtube.com/watch?v=arigK3xM7Us
https://www.tinkercad.com/

4. Enter your Nickname (please enter the nickname submitted with the 6. This is what a project’s main interface looks like. As you would expect, the
teacher) and click ‘That's me!’ very center is the “Workplane”, upon which models are created and
manipulated. The interface is also composed of the following:

- Top toolbar, with more general tools like ‘Copy’, ‘Paste’™, and ‘Delete’ on the
left and design operations like ‘Group’ and ‘Align’ on the right.

- Navigation tools for basic orientation like zoom in and out. Note that these
specific tools can also be used via mouse (left click, right click, and scroll
button).

- Shape panel, containing all building blocks for designing, including basic
shapes like cubes, spheres, and text. (This can be a fun box to explore, as it
has many interesting and sometimes customizable options!)

AUTODESK
TINKERCAD*

Welcome to
Class 1

Your Nickname?

jonnedonne

(1]
K] Terrific Amberis

Import Export Send To

H L ©

Basic Shapes

Not Joining a class?
Go Back

N

N U

5. When you are in your class, you should arrive at the dashboard. Click on . . ‘M
‘Create new design’ to get started. N

Children's Privacy Statement  Privacy settings

@ 49

¢H\ITKOE%%SA§) Gallery  Blog Learn Teach Q Q
C]A]

Edit Grid m . &

Snap Grid 10mm -«

Educators: If you've ever heard "This is cool! What's next?" while
teaching with Tinkercad, here's how to guide your students to
the next step when they're ready for professional - grade tools.
Learn more

7. Let's begin by selecting a box and placing it on the workplane by clicking at

. the desired location on the workplane.
My recent designs

[ : )
Create new design K= Terrific Amberis
Circuits
Codeblocks @ &"_"{ @

Lessons Basic Shapes

P
]

3D Designs

Import Export Send To

Your Classes

Collections

*+ | Create collection

Edit Grid

Snap.Grid 1.0 mm
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8. You can select the shape by clicking on it. This also allows us to modify the
shape by dragging and dropping white colorued square blocks. Try to
change the height, width and depth of the box as per your need.

(] 1 ]n]
[@E 0 [E] Terrific Amberis
oo = oM

E‘ Q @ “« ~» Export

Box g % L
®o -

v s :
E/;‘/”fl/ / 3 e Solid Hol S
J .. / /,/‘ / 4 4 , | : \. \ .§ \
4 / i }' il JiE i B

| Radius

¥ Steps
@ @

Length

fod

Width

. Height . ‘

edicarid O .

A Shapfirid 10 mm -

9. Hold down your right mouse button to move around and change the view of
the shape. You can click on the home button to go back to the default view.

[T]1]

[N]
A . o
EE Terrific Amberis ; COQ

Import Export Send To

R

Basic Shapes

@ @
o &

Snap Grid 1.0 mm -

Designing for XR

10. You can add multiple shapes by selecting them from the inventory.

7] 1 [N
[E Terrific Amberis o} Q
s O»s 5
E‘ @ -@] « @ AIB Import Export Send To
T 4  Roof = Q L
op [: I

@ //A Basic Shapes s

g Solid Hole
@ Y
'
() s
./ p
= ) \
i
@ / :

b Edit Grid m .

[ i R . SnapGrid 10mm -

. [ @ @ W
,"" I \ .
&

11. Click on the black arrow on top of the shapes to lift them up.

(T]1 [

[@E L [E] Terrific Amberis @) Q
el El> m g

IE‘ @ -@ « @ AlL Import Export Send To

= 4  Roof = Q % L @
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12. Move the Green colored roof and place it on top of the red colored box to “ Terrific Amberis A 80Q

make a house! Use the different views to make your job easier. O « © D B 2| [ meon ][ owon || s
a
4  sShapes(2) ] Q @
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SmapGrid 1.0 mm - 14. Go ahead and explore more. Add fun shapes from the inventory to create your

i design.
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13. To join both the shapes together, click the left mouse button and drag a
window around the two shapes. Then click on the group icon or hit Ctrl+G.
You will see the colour of the two shapes change to a single color once they

are joined together! L %]
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Here is a list of comprehensive Tinkercad tutorials to
help you if you face any challenges.
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https://www.tinkercad.com/learn/designs

ACTIVITY
DIGITAL SCHOOL

NOTES

Are you excited to design more 3D models now?

We sure hope so!

In this activity, let us try to create a simplified 3D model of your school
campus. Include different shapes, join them together, break them apart!
Include characters, trees, and other structures, and let's see who can create a
more life-like model, which is your school!

o
»
>
—
=
—
O
<
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O71. overview 02 . CREATE AN XR SETUP

In this last section, you will have a chance to put into practice all the skills which

you have learnt in the subject - fundamental concepts of XR, identifying problems, Welcome to the last section of this course on extended reality. During this course, we
creating markers, designing digital layers, and more to create your own XR setup. At have familiarized ourselves with the idea of extended reality and its benefits. We have
the end of this section, you will have a fair understanding of creating a basic XR also accumulated a few skills on the way to help us create an AR experience - how to
project. apply design thinking, how to create QR codes, and how to create 2D and 3D graphics.

It is time that we put all that into practice and create our very own AR setup!
Are you ready? Let’s go!

1.1. Learning Objectives

At the end of this unit, you will be able to create a basic XR setup.

ACTIVITY “

In this activity, we are going to create a drawing in the real world, create a
digital layer, and then set up our AR system with a secret message for the {
user. This activity is divided into 5 levels. f

Things you will need: COB

\g

>
»

4 A

Pen or pencil Computer with Smartphone Drawing material
internet access (i0S or Android) (markers/crayons)

>
I_
=
I_
O
<
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LEVEL 1 - AR DESIGN LEVEL 2 - MAKE A REAL-WORLD DRAWING

YOUR NAME REAL WORLD DRAWING ﬁ

NAME OF AR EXPERIENCE

ol d

DIGITAL LAYER

Avgmented Reality is a mix of the
real world and computer images O prawing O video Paste your
O Photo O Audio QRr;gr"ede
Thisisan |
Oak Tree
SECRECT MESSAGE 3

It’s a digital layer your can make
visible through, for instance, your smartphone

In level 1, you will use the augmented reality design prompts to design your own AR
experience. You need to apply design thinking and come up with an idea for your AR
project. Once you are ready, start responding to the design prompts. See the sample

In this level, you will make a real-world drawing. This drawing will be scanned with
responses to the prompt below.

your phone to start the AR experience with the help of a QR code that will go in the
centre of your drawing.

THEME: Education See the sample real world drawing below.

YOUR NAME: Jonne Donne

NAME OF AR EXPERIENCE: Secrets of our universe

REAL WORLD DRAWING: Drawing of the solar system

DIGITAL WORLD DRAWING: Drawing

SECRET MESSAGE: The Solar System is the gravitationally bound

system of the Sun and the objects that orbit it. Of
the bodies that orbit the Sun directly, the largest
are the four gas and ice giants and the four
terrestrial planets, followed by an unknown number
of dwarf planets and innumerable small Solar } :
System bodies.MESSAGE: - '
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LEVEL 3 - CREATING A DIGITAL LAYER

In this level, you will create the digital layer and add a secret message to this layer. You need to
draw the digital layer on paper for this activity, but you can also use images, videos, and other
graphics as your digital layer. See the sample digital layer below.

Secret message

The Solar System is the gravitationally bound system of the Sun and the objects that orbit
it. Of the bodies that orbit the Sun directly, the largest are the four gas and ice giants and
the four terrestrial planets, followed by an unknown number of dwarf planets and
innumerable small Solar System bodies.

. Lesson 5 | Setting up XR

LEVEL 4 - BUILD YOUR AR EXPERIENCE.

In this level, you will use the Metaverse platform to build your AR experience. You
will need to create an account on the metaverse platform at this level. You have to
be at least 13 years old to create an account here. Ask your parents or teachers to
create an account for you if you are not 13 years old yet.

1. Go to Metaverse Studio

2. Click on ‘Get Started".

"‘ metaverse BLOG TUTORIALS LEARN LOGIN

Create Amazing Things

The #1 Augmented Reality Platform

It's Free!

3. Enter an Email address, choose a username, set a strong password,
and choose a role - ‘Student’ - to register.

f=>

"‘ metaverse

Create an account

ama... v

Alroady have an account? Log in



https://studio.gometa.io/

4. Click on ‘Create Experience’ to start building your AR app. 7. Add the secret message, by clicking on the box. Type your message and hit
Save’ once you are done.

&y metaverse Biog: Rorimn  Tutseal  lasm . iMyacesunt

< s  secrets of our universe.

¥ Background style

- e
€T
¥
e )

AR Background

A new tool for amazing

Metaverse experiences

1, My experiences

¥ Response style
Add Hundreds of powerful Mini-Apps to your ? i
Webview Scenes. Create in minutes and create more

engaging experiences!

Try Koji Today!

Important information from Metaverse

We are no longer able 1o provide support far Metaverse, effective November 15, 2020, We plan to keep the service online, sa no
need to worry about your existing expeniences. However, when considening starting a new project that relies on Metaverse,
please be aware that you may not be able to receive support. - Luis, Dmitry, and Sean @ GoMeta

@I

My experiences

P Timer

5. This is where you will create your AR app. Name your project from your AR design sheet.

8. Add your digital layer drawing by clicking on the circle. You can click a photo of your
digital drawing and add it here. (Remember our discussion on converting physical to digital?)

* Publish

¥ Background style

- )

AR Background

a. Click on ‘Add a character’

¥ Response style

Characters

Created by me

@ 30-Google Poly

=
f

gt

S:zhurss Eamling USE Treasure Chest USE Bored Cat

% Animated 3D ) image ) image 20 image o0 s

Y Gfycat Stickers

Cartoon 5 ' l

Fantasy 43 Mammaoth

20 image

Stop Sign

20 i

USE USE

age

Animal

Woman

Man '
B

6. There are different widgets present in the Scene 1template
available in our workspace.

a. This is where we will add our secret message.
b. This is where we will add our digital layer.
c. This is a button. We will not be using it in this project.

d. We can use this to add a sound to our project.
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b. Click on ‘Upload image’. You can even name the image. Then click ‘Save’ LEVEL 5 - PUBLISH AND USE YOUR EXPERIENCE

In this level, you will finalise and publish your experience. Then, we will try to use our
Add now character experience using the metaverse mobile app!

Tip: You can upload your Bitmoji or other stickers right from the Metaverse app on
iPhone or iPad. Watch the Youtube Tutorial to learn how.

1. Click on ‘Publish’ on your AR experience screen.

< @@y  secrets of our universe. Qe > Test T Publish

@

‘ AR Background
v

Upload image

onse style

Add new character

Tip: You can upload your Bitmoji or other stickers right from the Metaverse app on

iPhone or iPad. Watch the itorial to learn how.

2. Put in a description for your AR experience and click ‘Publish’.

2Dimage
Publish experience

Advanced

9. Add a sound to your app by clicking on ‘Add sound'. Click ‘Use’ to select any sound.

o

Sounds

D - . . 3. 0ur AR setup is ready to be used now! You can enjoy your own AR experience either by
x LD ) , ) sharing the direct link or by using the QR code. We are going to use the QR code.

TAGS No sound Hi My Name carm... Rana Kids Cheering YAY
Silent Community sound Community sound Community sound

Share experience
Sounds

METAVERSE APP

Secrets of our

€

w - D © o ©

<» SDK Embed

90's 0s0 e Aguila REOW Astronaut in the o...
Community sound Community sound Community sound Community sound

USE
Country

e ‘ “ ﬁ m
Theme 9

. 2 3 4 5 ) »
80's music 4
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4. Take a print out of the QR code and paste it in the centre of your real-world drawing. 6. Open the metaverse app 7. Point the camera to 8. Enjoy the
and click on ‘Scan QR Code’ the real-world image. AR experiencel

1 :
e Solar System is the
ey gravitationally bound

system of the Sun and the
objects that orbit it. Of the
bpdies that orbit the Sun
directly, the largest are the
four gas and ice giants and
the four terrestrial planets,
followed by an unknown
number of dwarf planets
and innumerable small Solar
System bodies

8o

SATURN

You have no history. Scan a
Metaverse QR code by tapping the
arrow at the top of the screen.

F el
=]
0o,

Create your own Experiences on your
computer

studio.gometa.io

Scan a Metaverse QR code

5. Install the Metaverse app on your mobile phone from here: Isn't that super cooll? Congratulations on making your first XR experience! Well done.

a. ForiOS - = We have just given you a glimpse of the possibilities with XR. Spend some time on the platform

to explore how you can expand your AR experience. Add more scenes, experiment with 3D
models and buttons, and become a part of the digital universe.
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https://itunes.apple.com/us/app/metaverse-go-explore/id1159155137?mt=8
https://play.google.com/store/apps/details?id=com.gometa.metaverse

NOTES NOTES
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