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DEVELOPING VIRTUAL REALITY AND AUGMENTED REALITY
PROJECTS WITH UNITY3D
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ABSTRACT

In the current article we present how we can develop games with Unity for Augmented
Reality and Virtual Reality. The devices that we have been working with are a HoloLens
and the Acer Immersive Headset. Unity is currently the most used game development
platform. The scripts are developed in C# programming language. This article shows
step-by-step how to create a project in Unity, configure the settings for building a
Universal Windows Platform Application that will run on HoloLens, run the project on
the device directly from Unity, generate the UWP build and open it in Visual Studio,
install the App on the device by running the project on HoloLens using direct device
option or remote machine.
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INTRODUCTION

This paper presents how to develop for Augmented Reality. The device that was used is
HoloLens, produced by Microsoft, it is a Windows 10 running device, being itself a PC as
there is no need to plug it to a computer, as we do with all the virtual reality headsets.
Regarding products and tools, we created the projects in Unity and we generated the build
to be opened in Visual Studio, which is Microsoft Integrated Development Environment.
This article walks the reader step-by-step through all the phases needed to create, test,
deploy and run a Unity project on a HoloLens device.

1. Create a Unity Project

(Requirements: Visual Studio 2017, Unity3D, Windows 10 ,Devices: HoloLens and/or
Mixed Reality headset).

In the next section we will use Unity game development platform to create our project
that will run on HoloLens.

Unity is a cross-platform game engine developed by Unity Technologies, first announced
and released in June 2005 at Apple Inc.'s Worldwide Developers Conference as an OS X-
exclusive game engine. As of 2018, the engine has been extended to support 27 platforms.
The engine can be used to create both three-dimensional and two-dimensional games as
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well as simulations for its many platforms. Several major versions of Unity have been
released since its launch, with the latest stable version being Unity 2018.2.18, released on

November 30, 2018.

We are implementing Gaze and Air Tape to action on holograms.

Open Unity and create a new 3D Project.

<

ColoredCubes @300 2D

C:\HoloLens\IP_HoloLens_Creation\Co ON ' Enable Unity Analytics @

laurasa

Now let’s download Mixed Reality Toolkit.

The Mixed Reality Toolkit is a collection of scripts and components intended to
accelerate development of applications targeting Microsoft HoloLens and Windows

Mixed Reality headsets.

Download MRTK: https://github.com/Microsoft/MixedReality Toolkit-Unity/releases

2017.2.1.1 Patch Release

ﬂ StephenHodgson released this on Jan 16 - 7 commits to master since this release

Assets

[ HoloToolkit-Unity-2017.2.1.1.unitypackage

MixedRealityToolkit-Unity-2017.2.1.1 1/26/2018 12:17 P...
<« HoloToolkit-Unity-2017.2.1.1.unitypackage 1/26/2018 12:15 P...
q HoloToolkit-Unity-Examples-2017.2.1.1.unitypackage ~ 1/26/2018 12:16 P...

B MixedRealityToolkit-Unity-2017.2.1.1.zip 2/18/2018 8:19 PM

File folder
Unity package file 13,850 KB
Unity package file 31,665 KB

WIiInRAR ZIP archive 321,139 KB

Drag and drop HoloToolkit in the Project Panel. You can see all the resources in the

package. Click on Import button.
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You have the HoloToolkit in your Project:

Delete Main Camera from your Scene. Drag and drop the HoloLens Camera from
HoloToolkit\Input\Prefabs. Drag and drop the InputManager prefabs as well. Also drag
and drop the Cursor prefab.

Prefabs
HoloL: %= Hierarchy
: ; Create
1 Untitled*
Directional Light

-
-
"
-
®
®
b
®M HoloLensCamera
-

-
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2. Enable Virtual Reality Support

Q Unity 2017.3.1f1 (64bit) - Untitled - Colon
File Edit Assets GameObject Compc

New Scene Ctrl+N
Open Scene Ctrl+0
Save Scenes Ctrl+S
Save Scene as... Ctrl+Shift+S
New Project...
Open Project...

Save Project

Build Settings... Ctrl+Shift+B
Build & Run Ctrl+B
Exit

Click on Button “Add Open Scenes”

) save Scene

A | « ColoredCubes > ColoredCubes > Assets >
Organize v New folder

¥ Downloads # »  Name

5| Documents # HoloToolkit

= Pictures *

2
IP_HoloLens_Cre
MR_213

Pics
¢& OneDrive
3 This PC

¥ Network vl €

File name: | ColoredCubes

Save as type: unity (*.unity)

~ Hide Folders

Select the Platform to UWP
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Build Settings H
Scenes In Build

+ ColoredCubes

Platform

..fe F

Universal Windows Platform

Debugging

itch Platform Pla etting Build Build And Rur

Click on Button Switch Platform. The Unity icon will be on the selected platform.

Universal Windows Platform<y

Click on button “Player Settings”

Now click on Player Settings button and you will have in Inspector the settings for the
Player. Click on Windows Store green icon, check the option Virtual Reality Support. If
there is nothing selected, click on the little plus sign and add Windows Holographic.
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Resolution and Presentation

Icon

Splash Image

Other Settings
Publishing Settings

XR Settings

Close Build Settings.

Under Hierarchy, click on Create and chose 3D Object = > Cube.

Q Unity 2017.3.1f1 (64bit) - ColoredCubes.unity - ColoredCubes - Universal Windows Platform <DX11>

File Edit Assets GameObject Component Mixed Reality Toolkit

Create Empty Ctrl+Shift+N

Create Empty Child Alt+Shift+N
3D Object >
U ColoredCub 2D Object >
e : Effects >
Light >
Audio >
Video >

Window Help

Cube
Sphere

Capsule
Cylinder
Plane
Ouad

Select the Cube GO in Hierarchy. You will see in Inspector all the properties of the Cube.

Rename it to Floor and set the following values for the Transform properties:

© Inspectol
» v Floor

-

Tag 'Untagged Laver 'Default
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© Inspectol
| o < Flool

v -
Default

Tag | Untagged

Transform
Position
Rotation

Scale

© Inspector
o v Cube

Tag 'Untag ged

Transform

Create a material for the cube.

In Project panel, click Create => Folder and name it “Materials”, for example.
Right-click on the folder. Right-click on the folder and Create => Material. Name

it cubMat.

Open C# Project

Audio Event Bank

Animator Controller
Animation

Animator Override Controller
Avatar Mask

Timeline

Open C# Project

Audio Event Bank

Folder |
Folder
Create OLSNe
Sen Shader >
Show in Explorer
Shader » =mn .
Open
. :m:ﬁ A A Playables >
Show i Expharer o Assembly Definition
Assembly Definition
Open Scene
Delete Scene
De e Prefab
Prefab {mport Package >
Audio Mxer ! Export Package... Ao Mises
Import New Asset... it —
Import Pack Material
SR o Select Dependencies Lens Flare
Render Texture Refresh Cirl+R Render Texture
Lightrop Pavameters Rkngort Lightmap Parameters
Custom Rendes Texture
s Sy Custon Render Terture o :
A
Reimport Sprite Atlas ST prite Atlas
Sprites Sprites
Reimport All S e
Tile un AP| Updat ile

Animator Controller
Animation

Animator Override Controller
Avatar Mask

Timeline
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W Favorites Asset Materials

Q
Q
Q

All Materia ® cubeMat

a

ssets

®= Materials

Select cubMat and, in Inspector click on the PickupColor control and chose Red.

© Inspector
ubeMat
Shader |Standard
Rendering Mode
Main Maps
@ Albedo

Select the Cube GO in Hierarchy, look at Inspector, in Mesh Renderer section, expend
Materials

B ¥ Mesh Renderer
Lighting

Size 1
Element 0 ® Default-Material
Dynamic Occluded v

Drag & Drop the cubMat material from Project panel, on Element 0 field in Inspector.
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l v Mesh Renderer
Lighting

Size 1
Element 0 ® cubeMat
Dynamic Occluded &
ubeMat

Shade: Standard

In Project panel, create a new Folder, “Scripts”.

Create a new C# script into the Scripts folder and name it “DropCube”.

€ Uity 2017.3.11 (84bi) - ColoredCubes unity - ColoredCubes - Uriversal Windows Platform* <DX11
File dow _Help

Audio Event Bank

Felder
C# Script
Shader .
Show inExplorer Testing Lo
Open Playables >
Delete Assembly Definibion
cene Additive Scene
Import New Asset... Prefab Q
Impont Package 7 AudioMaer Q
Export Package...
) Material ~
Lens Fi K
Select Dependencies S
Render Testure

Refresh CrteR Lightmap Parameters

=

Reimport Custom Render Texture

Reimport Al

Sprite Atlas
Sprites
Te

Double-click on the file to open it in VS.
Replace the code of your script with the following one:

using UnityEngine;
using HoloToolkit.Unity.InputModule;
public class DropCube : MonoBRehaviour,

{

* Favorites

IInputClickHandler

// Called by GazeGestureManager when the user performs a Select

gesture
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public void OnInputClicked(InputClickedEventData eventData)

{
if (!this.GetComponent<Rigidbody>())
{
var rigidbody =
this.gameObject.AddComponent<Rigidbody>() ;
rigidbody.collisionDetectionMode =
CollisionDetectionMode.Continuous;
}
}

}

Save the file and come back to Unity.
In Hierarchy, select the Cube GO and drag and drop the DropCube script on it.

B 7 Mesh Renderer
Lighting
Materials
Size il
Element 0 ® cubeMat

Dynamic Occluded R

Drop Cube (Script)

In Menu, go to Windows => Holographic Emulation.

Q) Unity 2017.3.1f1 (64bit) - ColoredCubes.unity - ColoredCubes - Universal Windows Platform® <DX11>
File Edit Assets GameObject Component Mixed Reality Toolkit =Window Help

ES ol o ) a L Next Window Ctrl+Tab

Previous Window CtrlShift=Tab

ooyt Layouts >
Vuforia Configuration Ctrl+Shift+V
Services Ctr«0
Scene Ctrle1
Game Ctrl+2
Inspector Ctrl+3
Hierarchy Ctrid
Project Ctrles
Animation Ctrle6
Profiler Ctrl+7
Audio Mixer Ctrl+8
Asset Store Ctrl+9
Version Control
Collab History
Animator

Animator Parameter

Sprite Packer

Experimental >
Holographic Emulation

Tile Palette
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Chose for Emulation Mode, the property Remote to Device. Provide the IP address of the
HoloLens and Connect.

Holographi

Remote to Device

Remote Machine
Enable Vide v
Enable Aud v

Max Bitrate (kby

Connection Status

On the HoloLens, you need to have the app Holographic Remoting App opened.
In Unity click on Play to run the Project on HoloLens.

Tap on the red cube and the RigidBody component will be added to it and it will fall on
the Plane.

Go Back to Script in Visual Studio and add a public property named createPrefab, and the
code to create a new cube every time you Tap on the cube.

public GameObject createPrefab;

GameObject createdCubs = Instantiate (createPrefab,
this.gameObject.transform.position,
this.gameObject.transform.rotation) as GameObject;

Your .cs file will look like this:

using UnityEngine;
using HoloToolkit.Unity.InputModule;
public class DropCube : MonoBehaviour, IInputClickHandler

{
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// Called by GazeGestureManager when the user performs a
Select gesture
public GameObject createPrefab;
public void OnInputClicked (InputClickedEventData
eventData)
{
if (!this.GetComponent<Rigidbody>())
{
var rigidbody =
this.gameObject.AddComponent<Rigidbody> () ;
rigidbody.collisionDetectionMode =
CollisionDetectionMode.Continuous;
}
GameObject createdCubs = Instantiate (createPrefab,
this.gameObject.transform.position,
this.gameObject.transform.rotation) as GameObject;

3. Run the project on HoloLens

Let’s add some color to the cubes.
Add a public array of colors and assign it a random color from the defined ones.

public Color[] cubColorArray;
Your .cs file will look like this:

using UnityEngine;
using HoloToolkit.Unity.InputModule;

public class DropCube : MonoBehaviour, IInputClickHandler
{

// Called by GazeGestureManager when the user performs a
Select gesture
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public GameObject createPrefab;
public Color([] cubColorArray;
public void OnInputClicked (InputClickedEventData eventData)
{
if (!this.GetComponent<Rigidbody>())
{
var rigidbody =
this.gameObject.AddComponent<Rigidbody> () ;
rigidbody.collisionDetectionMode =
CollisionDetectionMode.Continuous;

}

GameObject createdCubs = Instantiate(createPrefab,
this.gameObject.transform.position,
this.gameObject.transform.rotation) as GameObject;

int randomInt = Random.Range (0, cubColorArray.Length);

createdCubs.GetComponent<Renderer> () .material.color =
cubColorArray[randomInt];

}

Save the file and come back to Unity.
Select the Cube and see in Inspector the public properties declared in the Script.

Drop Cube (Script)

Create Prefab None (G

Click on the little circle which is on the right of the Create prefab field.

Select GameObject \_k
- §

Assets
None

® ControllerPointerStabilize

¥ Cube
Cursol
CursorOffHolograms
CursorOnHelogram
Directional Light
EventSystem
Floot
sazeControl
GesturesInput
HoloLensCamera

-
-~
-~
T
~
L g
[
~
-

Select the Cube prefab.
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Set the size of the array to 4, for example, and provide some colors

Drop Cube (Script)

Create Prefab Cube

Cub Color Array

Element 0
Element 1
Element 2

Test the project on the HoloLens:
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4. The project was successfully deployed and run in Virtual Reality
environment.

Because the project is a Universal Windows platform Application, it can be deployed on
any device running Windows 10, so it can be installed on a PC, as a Virtual Reality
Application and run using an immersive headset from one pf the Microsoft partners: Acer,
HP, Asus, Dell, Lenovo, Samsung. For our tests, we used an Acer immersive headset
device. We had the VR headset and the motion controllers.

S ol
et

Devices + loT Hololens

Universal Apps

.| Adaptive User

JizExtace 8, Natural User = One Store +

@\;‘ Inputs One Dev Center

One Windows Platform

We used the same package that was generated for HoloLens, to run it in Mixed Reality
Portal. This is the result:

CONCLUSIONS

This article demonstrates how to create an Application for Augmented Reality, for
HoloLens device, using Unity. It goes through all the steps needed to create the project,
test it, generated the build for the specific platform and install it on the device.
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