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Inner Core

My Mixed Reality Mixed Reality UX Building Blocks
Journey & Metaverse & Tools for Mixed Reality
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How can | create an app for Mixed Reality?






unityLearn  wyteaming  Pathways~  Browse ©

Welcome to
Unity Learn

With over 750 hours of live and on-demand beginner to
advanced content, you'll find what you need to help
you reach your goals.

Signin

What's your Unity skill level?

NEW TO UNITY

Start at the beginning

Gain a solid foundation in Unity with this guided learning journey. You'll acquire the
background, context, and skills to confidently begin creating in the Unity Editor and bring
your vision to life.

Unity Essentials
Pathway + Foundational « ($600P

@ Unity Technologies

Designed for anyone new to Unity, this guided learning journey is your first step toward
gaining the background, context, and skills you need to confidently create in the Unity Editor

FAMILIAR WITH UNITY

Find what you're looking for

Go beyond the basics and deep dive into your area of interest

Junior Programmer

http://learn.unity.com

unity Learn  wyteaming  Pathways+  Browse ~

FEATURED TUTORIALS

Pluggable Al With
Scriptable Objects

Tutorial * Intermediate * 1Hour 35 Mins + H 453

Start now R save for Later

) Created By Unity Technologies:
13

Tutorials

Topics v Industry v

Join the Unity x Command Pattern
LEGO® Game Jam: Tutorial + Intermediate « 30 Mins
Tutorial + Foundational « § Mins

@ Unity Technologies < Unity Technologies
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Welcome to Unity
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Tutorial » Foundational « 0 Mins

Unity Technologies

Most Recent v
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Introduction to
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Roll-a-Ball

Project + Beginner + +300XP + 2 Hours 10 Mins = R878
« (1081)

< Unity Technologies

Overview

Summary Select your Unity
A A 4 version @

Language

English

Also included in

Course »

Course »

Setting up the Gam:
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Microsoft Docs Mixed Reality Toolkit (MRTK) Mixed Reality Design Labs (MRDL)
http://aka.ms/MRDocs http://aka.ms/MRTK http://aka.ms/MRDL

Concepts, guidelines & tutorials Foundational building blocks Full end-to-end experience sample apps

B® Microsoft Docs.

Mixed Reality Promucts . Oausiopers 1T Fros

Microsoft / MixedRealityToolkit-Unity @umatche 337 eser 444 Yok | 728

© Code Issues 202 Pull requests 13 rojects 0 Wik nsight

MixedRealityToolkit-Unity uses code from the base MixedRealityToolkit repository and makes it easier to consume in Unity

it tookit-unity  méxedereality  holole
8 R g oy @ 3,255 commit ¥ S branche: 15 release A8 106 contribut b MIT
What is Mixed Reality? Intraducing HoloLens 2 O Dynamics 365 Mixed Azure Cloud Services
Reality applications
e ey Create new file  Upload files  Find file
o .
P StephenHodgson committed 12 days ago Merge pull request #1651 from Neera/W/maste  oassazd 12 days ag
2 Developers 24 Madmins © | \Renthusiasts ? Mixed Reality Learn L
modules - github update Je templat " Y
. External i b ar " J
Dive into Mixed Reality e Projectsetting: Updated Proj fa
Whether you're a designer, developer, IT professional we have the right curated path 1o get you walking before you run stibut orved SRS :
jitignore d an ign dF Ider f ' !
reakingChanges.md Renamed h e breaking chang t king Chang
Design Develop Deploy CONTRIBUTING.md Updating branch name in Contributin !
ity ap - rin aliCreatorsUpdate. md Updated Hor ot fo "
o i
. fon ’ GettingStarted md Updated Unity E ersio "
icense.txt \dding License | s for LC plians ears a
READMEmd Me request from Microsof aior !

Roadmap.md ix typo from 2013 )
JpgradeGuide.md Updated latest Unit editor rel months a

Frameworks
§8 README.md

Whether your development process degends on an engine or language you prefer or hardware you have an hand, we've got you covered

Unity Unreal Native

MRTK

MIXED REALITY
TOOLKIT

What is MixedRealityToolkit-Unity?

SDKs and AP The Mixed Reality Toolkit is a collection of scripts and components intended to accelerate development of applications
ek 5 targeting Microsoft HoloLens and Windows Mixed Reality headsets, The project is aimed at reducing barriers to entry to

et started with the Mixed Reaity Toalkit SDK in your favorite game engine. create mixed reality applications and contribute back to the community as we all grow.

MRTK for Unity MRTK for Unreal Windows XR Plugin for Unity MixedRealityToolkit-Unity uses code from the base MixedRealityToolkit and makes it easier to consume in Unity




Can | bring my existing 2D apps to HoloLens?
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Adobe Typekit®Support

Access thousands of fonts from Adobe Typekit
with Adobe ID




Typography Insight (2011-Present)

Your perfect companion for
learning, teaching, and loving typography
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¥ Unity Fersonal (030bit) - MercuryView.unity - balaxytxplorer-master - Windows store Apps® <UATTE>
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Design Iterations — Ul

§ Unity Personal (64bit) - Typelnspector.unity - 20161030-XMLSavel oad - Windows Store Apps <DX11>
ile Edit Assets GameObject Component Addons

OEAS =B [owrivet [@ciobal
- Scene € Game
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Animation
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+| samples

To begin animating Interface, create an Animator and an Animation Clip.
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Get around HoloLens

microsaft.com
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Twitter = O X
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uploadvr.com,

% 9
VR INDUSTRY NEWS COLLECTIVE @ et

These 5 Incredible HoloLens Videos
Will Make You A VR/AR Believer i

EXPERIENCES HARDWARE REVIEWS JOBS & TALENT

“iesss Oregon Story Board
C STORY o ¥
VO [

Typography Insight for HoloLens buff.ly/2bduRqQ

FOR SIGNAGE

Typography Insight for HoloLens

e by IAN HAMILTON

Over the last few

demon

Design Community was
excited about
the potential of MR

ENY
2

AIGA

AIGA NY

AIGA NY - Professional Association for Design, New York
Chapter

¥ New York, N algany.org
579 FOLLOWING 19.2K ERS
Tweets Photos
3 A t ¢
Dong Yoon Park @ epark 5 Aug

#Typography InS|ght for #HoloLens
youtu.be/PAtjYWYBvpc bit.ly/2aiET5t Type
in #MixedReality @AIGANY

AIGA NY @ NY

De5|gners/art|sts share your talents + collab
with @we_are_CUP on visual explanations of
comnley nalicy iccriee makinanalicuniuhblic net

= O X
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Following

Designin.Tech @KPCB | Sonos | W+K | STEM to STEAM
| @designdotco | member AGI | was: research
prof@MIT MediaLab; 16th president@RISD; CEO
advisor@eBayInc

O hers
19.5K FOL

Tweets Photos ikes

John Maeda @johnmaeda
Dong Yoon Park experiments with MS
Hololens and AR x 3D

typography: youtu.be/PAtjYWYBvpc

¥12

23 4

John Maeda @johnmaeda 19h
“Teamwork, chemistry, and leadership are not

things we can learn from paperwork.” —Yao



Experiment at Bellevue Arts Museum




Video Recorded with HoloLens Mixed Reality Capture White dots are falling raindrops



] Uunauthorized Holograp X+ = ] X

é = O ‘ E} mspoweruser.com/unauthorized-holographic-sculpture-placed-bellevue-art-museum

== WINDOWS 10 ~  WINDOWS PHONE ~  SURFACE ~ XBOX ~
W A Microsoft UX Designe X =+

| winbeta.org/news/a-mici

Unauthorized Holographic sculpture
placed in Bellevue Art Museum

Holographic Type Sculpture with Typography Insighiifor Hol... 0o »

Microoft User Experience Designer DongYoon Park has posted a video which A M icrOSOft UX DeSigner is USi ng H O I 0 Le n S
raises interesting questions about mixed reality and communal spaces. fo r a r’t ' n Sta I Iatl 0 n

In the video he places a typography-inspired sculpture in the atrium and LAURENT GIRET S EMAIL ¥ @

rooftop sculpture garden of the Bellevue Art Museum created using his OCT 10, 2016 AT 6:33 AM ¢> 1 COMMENTS

Typography Insight for HoloLens app.

The sculpture is interactive (though at present just for Park) meaning HoloLens Dong Yoon Park, Principal UX Designer at Microsoft has created a “Holographic art sculpture” for Bellevue
users can move, rotate and collectively evolve it. Arts Museum with his recently released Typography Insight app for HoloLens. The app has been originally

released on iOS in 2011 to allow users to play with typography in a mixed reality environment, but the
designer (who also worked on the Windows Bridge for iOS, aka Project Islandwood) brought new features

to the HoloLens version to make the experience much more immersive.

The designer's ‘Holographic Type Sculpture'is currently placed in Bellevue Arts Museum'’s atrium and
rooftop sculpture garden. Park explained in a blog post that he already thought about providing attendees
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Museum
of
lype

Designed & Developed by Dong Yoon Park
(C) BRDY STUDIOS, LLC
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Open flat palm for the hand
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Mixed reality design & development stories on Medium

https://medium.com/@dongyoonpark

Yoon Park (45 &) Yoon Park (45 &) Yoon Park (4} &5 &)

Yoon Park (2}5 &)
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N
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Xenon s a chemical element wih
symbol Xe and atomic num

@ News Space for Holomns—sWHmdﬁne Visualizer for Mixed Reality (2017) N ew so c é
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Museum of Type - Windows Mixed
Reality App Design & Development
Bringing the Periodic Table of Story

the Elements app to HoloLens 2

Designing Type In Space for
HoloLens 2

Designed & Developed by Dong Yoon Park
Greatorof Typography nsght b HoloLens

with MRTK v News Space for HoloLens: Spatial

News Headline Visualizer in

Adjusting the element view position for the near
interactions, adding PressableButton for the ‘Close’
action

Button

I'he button is one of the most foundational Ul components. In HololLens

Once an element is focused and selected, the box flies to the user and opens
you can directly press buttons with hand-tracking input. However, since you nce an element is focused and selected, the box flies to the user and open:

: 13D model and inform
are essentially pre hrough the air without any physical tactile
ned for the
feedback, it is important to ar al and audio feedback %
ge HoloLens 2's direct hand input interaction, I hz
:ment position to the near interaction ra hich is abot

the user

1.6x1.6cm




UX Building Blocks
& Tools for MR
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MRTK

MIXED REALITY
TOOLKIT

Foundational components and building blocks

for the common spatial interactions and Ul
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MRTK

MIXED REALITY
TOOLKIT

Open-source cross-platform building blocks
for Mixed Reality experiences

http://aka.ms/MRTK
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Recorded with Mixed Reality Capture in HolbLens 2 .
The video shows hologram offset fr?m the camera Su rfaCES




== Microsoft | Home Devices v Software v Games & Entertainment v Deals Shop Business Students & parents More v All Microsoft + Search O Cart & EN v Sign in

- MIXED REALITY
TOOLKIT

—
-
-

Surfaces

Microsoft Design Labs * Developer tools > Development kits Get

Surfaces demonstrates how to use Mixed Reality Toolkit (MRTK)'s input system and building blocks to create an app experience for HoloLens 2. A\ See System Requirements

g EVERYONE

Available on Capabilities






All Microsoft Search /O Cart ¥ EN + Sign in

Microsoft | Home Devices v Software v Games & Entertainment v Deals Shop Business Students & parents More v

HoloLens Playground app — Microsoft Store in HoloLens 2

HoloLens Playground
Microsoft Design Labs * Developer tools > Development kits “

A See System Requirements

Experience new, more natural ways of interacting with holograms in our mixed reality playground. You can summon a hummingbird to your
outstretched hand, play a piano with all your fingers, and use your eyes in some magical ways we don't want to spoil here! In addition to being a great
place to play, this app showcases for developers what's possible with the Mixed Reality Toolkit, available at https://aka.ms/MRTK.

EVERYONE

Overview

Available on Capabilities




Designing Holograms app — Microsoft Store in HoloLens 2
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=m Microsoft | Home Devices v Software + Games & Entertainment + Deals Shop Business

Designing Holograms app — Microsoft Store in HoloLens 2
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Wall
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platlorm

Designing Holograms
Microsoft Design Labs ¢ Developer tools > Design tools —

Learn the fundamentals of Mixed Reality UX Design by experiencing it yourself. Designing Holograms' unique approach will dive into Mixed Reality A See System Requirements
behaviors, tips and recommendations so you can create amazing HoloLens apps that engage and amaze your users.

EVERYONE
ESRB

Overview System Requirements Related
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Design considerations
for Mixed Reality



Always test on the device, frequently.
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3D might not always be the best answer.
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Prototype & iterate & test.
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=. Microsoft | Docs Documentation Learn Q&A Code Samples R Search Sign in

IXe eall roducts v evelopers v ros v nthusiasts ~ upport ~ et HoloLens
M'dRI'tde Develop ITP VR Enth Supp Get HoloL

. - Mixed Reality documentation
Mixed Realit
y Explore the expanding world of Mixed Reality applications with Windows Mixed Reality, Mixed Reality Toolkit (MRTK), Unity, Unreal, and more for

D O C u m e nta ti O n HoloLens and Windows Immersive Headsets.
» Design

CONCEPT OVERVIEW REFERENCE WHAT'S NEW

{ What is Mixed o Introducing Qo Dynamics 365 Mixed » Azure Cloud Services

http://a ka.mS/M RDOCS Reality? HoloLens 2 Reality applications

GET STARTED ’ . QUICKSTART HOW-TO GUIDE SAMPLE
Developers s #/ IT admins VR enthusiasts ¥ Try asample app

~E

Dive into Mixed Reality

Whether you're a designer, developer, IT professional, we have the right curated path to get you walking before you run.

Design Develop Deploy

Design and prototype Choose your technology path Prepare for commercial deployment
Choose your type of Mixed Reality app Install the tools Manage user identity and sign-in
Expand your design process Get started with Unity Enroll your devices

Learn about UX elements Get started with Unreal Manage your HoloLens updates
Learn about user comfort Get started with Native Release notes

Understand interaction fundamentals Get your app ready for HoloLens 2 Troubleshooting & support




Design checkpoints

come to Mix
Use the following checkpoints to bring your application ideas and concepts into the world of mixed
Discover

reality.

Design

Start designing and prototyping

1. Getting started

t this design g

Core co

Like all journeys, your adventure into designing Mixed Reality applications starts with the basics. We

Interaction models recommend familiarizing yourself with the What is Mixed Reality and What is a hologram? articles to
UX elements get your mind primed for immersive design. Once you've completed your read-through, you'll be
Ricoiicas ready to start your Mixed Reality design journey!

Develop

Distribute

What's

Checkpoint Outcome

Expand Get a first-hand look at design pro

for Mixed Reality, gathered from designers inside and

your desigr outside of Microsoft

here your app experience will live on the Mixed Reality spectrum

Learn the fundamentals of Mixed Reality UX Design by experiencing

yourself by diving into
nto Mixed Reality behaviors, tips and recommendations for creating amazing HoloLens apps

) available for download from Microsoft Store in HoloLens 2)

2. Core concepts
Download PDF

Whether you're developing for VR or AR, there are a several core concepts that apply to designing

2. Core concepts

Whether you're developing for VR or AR, there are a several core concepts that apply to designing
fluid immersive experiences. Understanding the users point of view, positioning objects, and ensuring
everyone is comfortable and safe are your top priorities at this stage of your journey. By the end of
this section you'll have a solid foundation to carry through into interaction design.

Concept Outcome

Understand how users see your content overlaid onto the real world when wearing their

headsets

Learn how to position holograms at places in the world that are meaningful to the user,

whether it's their physical room or a virtual realm you've created

Anchor objects in the user's world and take advantage of real world's physical surfaces

Ensure user comfort and safety by creating and presenting immersive content in a way that

mimics the natural world

3. Interaction design

No matter how beautiful and immersive a virtual experience is, it's useless without interaction. This
section will walk you through basic interaction models, hand and motion controllers, using voice

input, and gathering eye tracking data from your users. By the end of this section you'll be ready to
tackle the last big topic on your design journey: user experience.

4. User experience elements

Now that you've mastered basic interactions, you can focus on the finer points of user experience
elements and how to adapt them for Mixed Reality's unique environments. You'll cover common
behaviors, asset design, object scaling, and typography, all with an eye on making your apps as
intuitive for users as possible. This section marks the end of the official Mixed Reality design journey,

but there are more resources in the What's next? section to keep you going

Concept Outcome

Common Learn about frequently used spatial interactions and Ul building blocks
controls and

behaviors

or, light and Design quality assets for Mixed Reality that take color, lighting, and materials into
ria account
Object scale Incorporate as many real-world visual cues as possible to us help your users understand

where objects are, how big they are, and what they're made of

Use clear, readable text in three-dimensional space to give your users the important
information they need

What's next?
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> What's new?
> Discover
v Design
Start designing and prototyping
About this design guidance
> Core concepts
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v UX elements

Overview
> Style
> Controls and behaviors
> Resources
> Develop

> Distribute

Mixed Reality
Documentation

» Design

http://aka.ms/MRDocs

Typography

Controls and behaviors

Cursor Hand ray Button

Bounding box Interactable object

Hand menu Near menu Object collection




=D Microsoft | Mixed Reality  Documentation Support »  Dashboard Search

Docs / Windows / Mixed Reality / Design / UX elements / Controls and behaviors / Hand menu [1 Bookmark & Feedback ¢ Edit (& Share % Theme  Signin

¥ Filter by title H a nd m e n u Is this page helpful?
> What's new? 08/26/2019 » 4 minutes to read « QQQ Q +1 b s
> Discover In this article
v Design I Behavior best practices

Start designing and prototyping Hand menu placement best

About this design guidance practices

Menu positions that are not
recommended

Hand menu in MRTK(Mixed
Reality Toolkit) for Unity

> Core concepts

> Interaction models

v UX elements
Overview Seerlso

> Style

v Controls and behaviors
Cursors

Hand ray

Button

Button

Interactable object

Mixed Reality
Documentation

Hand menus allow users to quickly bring up hand-attached Ul for frequently used functions.

°
» Des I g n Below are the best practices we have found for hand menus. You can also find an example scene demonstrating the hand menu in

MRTK.

http://ak .mS/M RDocs Behavior best practices

A. Keep the number of buttons small: Due to the close distance between a hand-locked menu and the eyes and also the user's

tendency to focus on a relatively small visual area at any time (the attentional cone of vision is roughly 10 degrees), we recommend

> Resources keeping the number of buttons small. Based on our exploration, one column with three buttons work well by keeping all the content
> Develop within the field of view (FOV) even when users move their hands to the center of the FOV.
> Distribute

B. Utilize hand menu for quick action: Raising an arm and maintaining the position could easily cause arm fatigue. Use a hand-
locked method for the menu requiring a short interaction. If your menu is complex and requires extended interaction times, consider
using world-locked or body-locked instead.
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HoloLens 2 cameras identify hands accurately when they are

¥ HiErEyaE separate from each other. Any overlapping hands can cause hand Isthis pagsbalpule

> What's new? menus move away from the anchor location. < Yes &7 No

> Discover In this article

~Resian - Behavior best practices
Start designing and prototyping Menu positions that are not recommended e e
About this design guidance |practices

We have done user research with different menus layouts and locations, the following menu locations are NOT recommended, find M .
enu positions that are not

> CE t:
ore concepts the cons of each study below: recommended

> Interaction models Hand menu in MRTK(Mixed

v UX elements Reality Toolkit) for Unity

Overview See also
> Style
v Controls and behaviors
Cursors
Hand ray
Button

Interactable object

Bounding box and App bar

Manipulation

Above the arm Above fingers
Hand menu 1 - Difficult to maintain good hand tracking 1 - Hand fatigue due to holding hand for long time
2 - Causes user fatigue due to unnatural position 2 - Hand tracking issues on index and middle finger

Mixed Reality
Documentation

» Design

http://aka.ms/MRDocs

Above-center palm Top fingertip
1 - Hand tracking issues due to overlapping hands 1 - Hand tracking issues

2 - Hand fatigue due to holding hands for long time in orderto 2 - Hand fatigue holding hand above normal posture
interact with menus 3 - Issues pressing buttons with other fingers by accident due to

limited space between fingers




Mixed Reality Dev Days 2020 Session Videos

MRTK's UX Building Blocks

Docs Mixed Reality

MRTK’s UX Building Blocks
¥ Microsoft | ; May 25, 2020 at 9:06AM by Jesse McCulloch - Mixed Reality
W Follow @MxdReaiityDev
Mixed Reality s t s Sup W Tweet [ Share

Session recordings
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YouTube - MRTK's UX Building Blocks

MRTK's UX Building Blocks
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See you in Mixed Reality
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