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Day 3
AR Foundation

Pre setup

Get 2 images that you can have in real life for image tracking and clean it up in any photo
editing software (even MS paint will do in most cases)

1632
Po
a5 1

Tootoend
Employee ID card

Additionally, measure the dimensions of the image in meters, this will be needed in Unity.
Try to avoid using reflective, shiny, warped, or curved surfaces.

Drag and drop the images into your project folder so unity can import them
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PART 1 - IMAGE TRACKING WITH SINGLE IMAGE

Duplicate the current scene by selecting the Scene in the project window CTRL+D and
double click on it

a® Game # Scene i Project
+- a
% Favorites . assets > Scenes
Q, All Materi
Q, All Model
O, All Prefab

<« AnchorManagement
€0 EnviormentProbes
<« ImageTracking

&) New Scene

(@@ Assets
e Prefabs
e Rendering
B Scenes
e Scripts
b= XR

m Packages

& PlaneDetection
?,;, SampleSceneSettings

Make sure your new scene is active in the build settings.

Press Add open scenes if it is not on the list and deactivate all other scenes.
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Project No:

Platform

;l PC, Mac & Linux Standalone

i0OS ios
Android
Universal Windows Platform

tvOS

Xbox One

WebGL

+~- o
< New Scene*
Directional Light

Add Open Scenes

;l PC, Mac & Linux Standalone

Target Platform Windows
Architecture x86
rver Build
py PDB files
“reate Visual dio Solution
Development Build

Comp ion Method Default -

Learn about Unity Cloud Build
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Delete all extra objects from the scene, leaving just the Light, AR Session, and AR Session
origin. Also, delete any extra scripts on the AR session origin.

= Hierarchy i # Scene a® Game i @ Inspector s

v o Shaded h & v 950 v X mv ( 7 -
+ B0 &y @ v AR Session Origin Static v

<& ARImage* H 5,
& Directional Light " Tag Untagged v Layer Default ~
&2 AR Session Origin X -
& AR Session A - r -~ Transform 0 i+

| ' Position X 0 y

/
[
{

taton X O
X1 M 1

\IS @ v AR Session Origin (Script) @ 3t

Camera m AR Camera (Cam ®

Add Component

Select AR session origin.
Add AR tracked image manager.

© Inspector a2

@ v AR Session Origin Static~

Tag Untagged ~« Layer Default «

L Transform

Position X 0 Z 0

Rotation X 0 Z 0
Scale X 1 Y 1 Z 1

@ v AR Session Origin (Script) @ 3t

Camera ® AR Camera (Cam ®

Add Component

Search

B AR Tracked Image

@O AR Tracked Image Manager
& AR Tracked Object
@ AR Tracked Object Manager
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Go to Project window and Create>XR>Reference Image Library

Project & Console

v

k Favorites
O, All Materials
O, All Models
O, All Prefabs

Assets

Materials

XR

M Assets

Prefabs

# Assets
I Materials
Bm Prefabs
BB Scenes
Im Scripts
I XR

B Packages

R O Type here to search

m

© Inspector

Create
Show in Explorer

Open

Delete

Rename

Copy Path

Open Scene Additive
View in Package Manager
Import New Asset.

Import Package

Export Package...

Find References In Scene

Select Dependencies

Refresh
Reimport

Reimport Al
Extract From Prefab
Run API Updater.
Update UXML Schema

Open C# Project
Seed XR Input Bindings

Properties.

— Y . C T -
00 Reference Image Library (XF @ 3t

o
Name
Specify Size

Add Image

Open

Alt+Ctrl+C

Ctrl+R

Alt+P

Folder
C# Script

Shadler

Testing

Playables

Assembly Definition
Assembly Definition Reference
TextMeshPro

Scene

Prefab Variant.
Audio Mixer

Material

Lens Flare

Render Texture
Lightmap Parameters
Lighting Settings
Custom Render Texture
Sprite Atlas

Sprites

Animator Controller
Animation

Animator Override Controller
Avatar Mask

Timeline

Signal

Physic Material

Physics Material 2D

GUI Skin

Custom Font

Ul Toolkit

Legacy
Brush

Terrain Layer
XR

Reference Object Library

> Reference Image Library
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Here you can drag and drop your image and then specify the physical size in meters.

© Inspector =i 2

m Reference Image Library (XF @& 3 :
i

Open

Name 20210414_110523

Specify Size ~

Physical Size (meters)
X 0.0534 Y 0.0837409
Keep Texture at Runt

Add Image

Go to the AR Session Origin and drag the refrence image library into the Serialized
Library field

Shaded e K ; e -
@ v AR Session Origin Static~
v

Tag Untagged v Layer Default +

’ Transform 0
Position X0 YO0 Z0

Rotation X 0 YO0 Z0
Scale X 1 i 1 7 1

@ v AR Session Origin (Script) ® *

—

Camera mAR Camera (Cam @

@ v AR Tracked Image Manag @ it

Serialized Library @Referencelmagel ®
Max Nuinber Of Movi 0
Tiacked Image Prefal None (Game Object ©®

Add Component
Assets

Materials Prefabs Scenes Scripts

¥ @
e 5

birds_with... Reference...
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Add the reference image library to the ar tracked image manager Serialize field.

Specify the max number of tracked objects.

Add a prefab model to be placed in tracking (you can reuse the cube prefab from the last
session or you can create a new prefab).

% [Olcenter Q@Local P> 1 e & Account ¥ Layers ¥ Layout ¥

# Scene @ Game i @ Inspector =)
Shaded ® W & v PO v ¥ mu~( EB

v AR Session Origin Static v
hd

Tag Untagged v Layer Default ~

& Transform @ 3+

Position X0 YO0 Z0
Rotation X 0 YO Z 0
Scale X1 o 1 Z 1

@ v AR Session Origin (Script) ®

Camera m AR Camera (Cam ®

& v AR Tracked Image Manag @ 3t

Serialized Library @ Referencelmagel ©®
Max Number Of Mo'i 1
Tracked Image Prefal ¥ SpawnObjectCut ®

Add Comnonent
Assets > Prefabs

- -
Ry NP

AR Default... Line SpawnQbj...

BUILD AND RUN THE CODE
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PART 2 - UPGRADING TO MULTIPLE IMAGE TRACKING

Remove the prefab model from ar tracked image manager.

Specify the new max number of tracked objects.
Add a new image to reference the library.

Account ¥  Layers v Layout

© Inspector = H

@ v AR Session Origin Static
v

Tag Untagged ¥ Layer Default =

- Transform e

Position X0 YO Z0

Rotation X O YO Z0
Scale X1 bl 1 |

@ v AR Session Origin (Script) @ 3*

Camera m AR Camera (Cam @

@ v AR Tracked Image Manag @ =t

Serialized Library @ Referencelmagel ®
Max Number Of Movi 2
Tracked Image Prefal None (Game Object®

Select GameObject

Assets Scene

O Inspector =]

— ) . S
Reference Image Library ( @ =t
e Open

Select
Name 20210414.110523
Specify Size v

Physical Size (meters)
X 0.0534 Y 0.0837409
Keep Texture at Runt

INEINE birds_with_arms

Specify Size v

Physical Size (meters)
X 0.0837409 Y 0.1107473
Keep Texture at Runt
Add Image

Asset Labels

AssetBundle None
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Create 2 Prefab models that you want to display and name them the same as the images
(Or rename the images in the reference image library, this is case sensitive)

o

§§ - birds_with arms

refab Open  Select Ove

Transform

Add Component

Add Image

ar Shaded
< ARImage* H &
@ Directional Light Tag Untagged v Layer Default ~
D AR Session Origin
D AR Session
.0 with arr

v (Multilmage Staticv

Transform

ition X 0.3952: Y -0.209¢( Z -

@ Cylinde
£ Multilmage

Add Component

Duplicate
Delete

Select Childrer

Create Empty
3D Object
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Create script

o

sttem.Collectinns.Generic;
UnityEngine;
UnityEngine.XR.ARFoundation;

UnityEngine.XR.ARSubsystems;

MultipleImageManager : MonoBehaviour
GameObject[] arObjects models;
ARTrackedImageManager imageManager;
Dictionary< , GameObject> arObjects = Dictionary< » Gamelbject>();
0
imageManager = FindObjectOfType<ARTrackedImageManager>();
(GameObject arObject arObjects _models)
{
GameObject newArObject = Instantiate(arObject, Vector3.zero, Quaternion.identity);

newArObject.name = arObject.name;
arObjects.Add(arObject.name, newArObject);

O

imageManager.trackedImagesChanged += OnTrackedImagesChanged;

O

imageManager.trackedImagesChanged -= OnTrackedImagesChanged;

OnTrackedImagesChanged (ARTrackedImagesChangedEventArgs eventArgs)
(ARTrackedImage trackedImage eventArgs.added)

UpdateARImage (trackedImage);

(ARTrackedImage trackedImage eventArgs. updated)

UpdateARImage (trackedImage);

(ARTrackedImage trackedImage eventArgs. removed )

arObjects[trackedImage.name].SetActive( i

UpdateARImage(ARTrackedImage trackedImage)

name = trackedImage.referenceImage.name;
Vector3 position = trackedImage.transform.position;
Quaternion rotation = trackedImage.transform.rotation;

GameObject goARObject = arObjects[name];
goARObject.SetActive( }s
goARObject.transform.position = position;
goARObject.transform.rotation rntationﬂ
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# Scene
Shaded

 Favorites A s > Prefabs
O, All Materials

Q, All Prefa
@@ Assets

Im Materials
e Prefabs

BUILD AND RUN THE CODE

N~
I
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=
v Multimage ticv

v
Tag Untagged » Layer Default ~

@ i

v Multiple Image Manager (! @ 3t

Ar Objects_models

W birds_with_arr

Add Component
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PART 3 - USING THE UNIVERSAL RENDER PIPELINE

Duplicate the first scene that has plane detection and the ability to spawn models on click
by selecting the Scene in the project window CTRL+D and double-click on it.

a® Game # Scene
+ - Q
% Favorites

Q, All Materi

Q, All Model

O, All Prefab

i Project

Assets > Scenes

<« AnchorManagement
€0 EnviormentProbes
<« ImageTracking

&) New Scene

(@@ Assets
e Prefabs
e Rendering
B Scenes
e Scripts
b= XR

m Packages

& PlaneDetection
?,;, SampleSceneSettings

Go to window->package manager
Select Packages in the Unity registry.
Add Universal RP (verified version).

@ Game

llap: ==~

W Packages

Universal RP

Unity Technologies

Version 8.3.1 - November 24, 2020

Registry Unity
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Create folder Rendering
Create>Rendering>Universal Rendering Pipeline>Pipeline Renderer(Forward Renderer)

20 @ W & v PO Iy v ¥ W~ Gizmos ¥

Folder
Show in Explorer C# Script
Open
Delete

Shader

Testing
Rename

Copy Path AltsCtrl+C

Playables
Assembly Definition
Open Scene Additive Assembly Definition Reference

View in Package Manager ==

Import New Asset. Se=m

Import Package Volume Profile

Export Package... Prefab Variant
Find References In Scene Audie Mixer

Select Dependencies Rendering. Universal Render Pipeline > Pipeline Asset (Forward Renderer)

Refresh Cuil-R Material Forward Renderer
Reimport Lens Flare 2D Renderer (Experimental)

Reimport All Render Texture Renderer Feature

o Game # Scene I Project
Extract From Prefab

Lighting Settings
+ v Q 7
Run AP Updater. Custom Render Texture

w Favorites Assets Rendering Rl esimm Sprite Atlas
O, All Materi Open C# Project Sprites
Seed XR Input Bindings
O, All Model
Properties... Animation

O\ All Prefab Animator Qverride Controller
Avatar Mask

Lightmap Parameters
Post-process Data

Animator Controller

[a Assets ZM‘I
igna
- Prefabs Physic Material
[3 Rendering Physics Material 20
I Rendering 6UI Skin
Custom Font
e Scenes
m Scripts Legaey
b XR Brush
[ 7] Packages Terrain Layer

XR
B Assets/Rendering LookDer

Ul Toolkit

Select the _Renderer file, inspector Add render feature>AR background render feature
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I Project 2 i
o ¢ #5519
Assets > Rendering

&7 UniversalRenderPipelineAsset
&7 UniversalRenderPipelineAsset_Renderer

)
H £ Project Settings

Scenes InE
v ScenesF

# Scene @ CGame

Sl . Audio

Editar
Graphics
Input Manager
Package Manager
Physics
Physics 2D
Player
Preset Manager
[e[VETIY
Script Execution Order
Services
Ads
Analytics
Cloud Build
Cloud Diagnostics
Collaborate
In-App Purchasing
Tags and Layers
TextMesh Pro
Time
Timeline
Version Control

Platform

g PC,
i0S ios
|i| And

B Console i omCam == Uni
Clear v Collapse + -

3 vOS tvO:
% ka ARCore

fa) Xbo

HTHL

@ WebGL

Player Settings...

XR Plug-in Management

Project No: 610281-EPP-1-2019-1-AL-EPPKA2-CBHE-]JP

Forward Renderer

Post Process Data None (Post Process Data)

Filtering
Opaque Layer Mas Everything
Transparent Layer Everything

Shadows
Transparent Recei v

Overrides

Stencil

Renderer Features

0 No Renderer Features added

dore o o
Render Objects (Experimental)
AR Background Renderer Feature

Graphics

Szriptable Render Pipeline Settings

UniversalRenderPipelineAsset (Universal Render Pipeline Asset)

Select RenderPipelineAsset
Q A Scriptable Render ql

Built-in Shader Settings Assets

Video hlore

Always Included Shac &% UniversalRenderPipelineAsset
Size

Element 0

SEEh

Element 2

Element 3

Element 4

Element 5

Shader Stripping
Lightmap Modes
Fog Modes
Instancing Variants

Shader Loading
Log Shader Compilation
Preloaded Shaders

Qiza

Compression Method Default

Learn about Unity Cloud Build

Build Build And Run

RenderPipe
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Open up the UniversalRendererPipelineAsset and go to the inspector window
Set the Quality>HDR true if your device supports it
Set Shadows>Shadow distance ~5m

v 90 fy v ¥ ®mi~ Gizmos ~

Terrain Holes

Quality
v

ASA visabled

Lighting
Main h Per Pixel
v
1024

Per Pixel

Scene I Project

Shadows

Rendering2

amera Profile
derPipelineAsset
derPipelineAsset_Renderer

No Cascades

If you have old materials in your scene that are now pink.
Edit>Render pipeline> universal render pipeline>upgrade project materials to URP
Materials.

e | Edit | Assets GameObject Component Window Help
Unde Selection Change

Redo y [9]Center &2 Local

Select All

Deselect Al i i Scene o®Game
Select Children . .
N Shaded v 20 @ ) & v g0y v X W~ Gizmos ¥

Select Prefab Root.
Invert Selection

Paste As Child

Duplicate

Rename

Delete

Frame Selected 3
Shift+F

Find Ctri+F

Play CtieP

Pause Cirl+ Shift-P

Step Cirl+ Alt+P

Sign in...

Sign out

Selection

Render Pipeline Generate Shader Includes

Graphics Tier Universal Render Pipeline > Upgrade Project Materials to UniversalRP Materials
Upgrade Selected Materials to UniversalRP Materials

Grid and Snap Settings...
2D Renderer

Now the project is running the Universtal Rendering Pipeline
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PART 4 - ENVIRONMENT PROBES AND POST-PROCESSING

Select AR session origin.
Add AR environment probe manager.

Account ~ Layers v Default ~
©® Inspector 2

8 v AR Session Origin Static~
v

Tag Untagged v Layer Default =

A Transform o
Position X 0 Y 0 Z0

Rotation X O Y O Z0
Scale X1 Y1 Z1

@@ v AR Session Origin (Script) @ =t

-

Camera m AR Camera (Cam ®

& v AR Plane Manager (Script @

Plane Prefab ¥ AR Default Plane ®
[laar

| Search

@ AR Anchor

@ AR Anchor Manager

@ AR Camera Background

&8 AR Camera Manager

@ AR Environment Probe

@ AR Environment Probe Manager
@ AR Face

Create a sphere (size 0.1, 0.1, 0.1, and near the camera) and new material.
For the material set the metallic and smoothness both to 1 and attach the material to the
Sphere.
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© Inspector
20 izmos o1 A Y1
H v ¥ ®m~v Gizmos v « Y (Material)

r  Universal Render Pipeline/Lit

A\ E

-1 x Surface Options
L Y o\ Metallic
<Persp € o

Opaque
ersp
Front

Creste Folder
Show in Explorer coserpt
Gpen Shader
Delete Tesing
Rename: Playables - ;'
Copy Path AeCul-C Asssmbly Definition )
~ . Assembly Ofiniton Refrence

Teathehpre

Import Package N Metallic Alpha

Export Package..
Find Refuiences In Seene

Stiect Dependencies

Rendeing
Refrsh CuieR @
Rempert —rr

Reimport Al Render Tarture

Assets

. Sprite Atae -
M c# e sptes
g Animator Controller =
’ — mirror

] \p | Avion
[U—
vtk
f—

Line mirror N
St

Poyaic Materia
Physics teril 20

SU1Skin

CustomFont

ook

Legeey

B

Terrsin Layer Bundle None
=

Repeat the previous step with a new sphere and material but give the new material an
emission intensity instead of reflectivity.

¥ W~ Gizmos v o . M |
Shader Universal Render Pipeline/Lit

Surface Options OR Cok

Metallic
X
s

("\_

Opaque

Front
v
x

Metallic Alp

Assets
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In the scene select Camera>Rendering>Post processing enable.

v AR Camera

Tag MainCamera

Transform

B( v Camera

Projection
AR Camera Perspective
Vertical

Near 0.1
roject ~ 2 : Far 20

Favorites Assets

- [" Default Renderer (UniversalRenderPipev
AR Default
v

Fast Approximate Anti-aliasing (FXAA) v

Qutput
Output Tex
HDR
Use Pipeline Stack
X0
List is Empty

Display 1
AR Pose Driver (Script)

AR Camera Manager (Script)

ez
avol| X " None

@ v ARP¢ H
Search cing Dir n World

B Volume

AR Camera Background (Script)
rial
Universal Additional Camera Data (Script)

Volume

Global

Unive New Clone

Now click add override in volume and you can add post-processing effects.
Switch to the camera and make sure the spheres are in view.
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@ Inspector

t Estimation

y Direction

stom Mz al

Universal Additional Camera Data (Script)

B v Volume
Global

Post-processing

Profile
ore Channel Mixer

~ Bloom  Chromatic Aberration
Color Adjustments
Bloom
Color Curves
Thre

- Color Lookup
Intensity

Depth Of Field
- c
\R Default.. AR Default... b h. FilmGrain
Lens Distortion
Lift, Gamma, Gain
Motion Blur
Panini Projection
Shadows, Midtones, Highlights

Split Toning

Add Override

BUILD AND RUN THE CODE
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EXTRA TOPICS
PART 5 - LIGHT ESTIMATION

In the Scene Under AR Session Origin select AR Camera.
In the Inspector find AR Camera Manager>Light Estimation>Everything

Write a light estimation script and add it to the Directional Light in the scene.
Attach AR Camera to the ARCameraManager property.

FrameChanged
(args.lightEstimation.averageBrigh
mainLight.inte y i stimation.averageBrightn
(args.lightEstimation.a eColorTemperature.HasValue)

mainLight.colorTemperature = args.lightEstimation.averageColorTemperature.Value;

(args.lightEstimation. colorCorrection.
mainLight.color = args.lightEstimation.colorCorrection.Value;

gs.lightEstimation.mainLightDirection lue)

mainLight.transform.rotation = .LookRotation(args.lightEstimation.mainLightDirection.Value);

(args.lightEstimation.mainLightColor.HasValue)

mainLight.color = args.lightEstimation.mainLightCelor.value /
mainlight.color = mainLight.

(args.lightEstimation.mainLightInt
mainLight.intens
s.lightEstimation.ambientSphericalHarmonics.HasValue)

.ambienti A
.ambientProbe i stimation.ambientSphericalHarmonics.Value;
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PART 6 - SHADOWS AND DEPTH

For shadows Create a new material.

In the project, window click Create>Shader>Standard Surface Shader.

Write the script in the shader and this will be programmed in HLSL(High-Level Shader
Language).

Do not overwrite the very first line
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ender-p

Attributes

UNITY_VERTEX_ INPUT_INSTANCE_ID

positionCs

shadowCoord

/faryings HiddenVer \ttributes input)
Varyings output = (Varying
UNITY_SETUP_INSTANCE ID(input);
itionInput nput = Getl tionInputs(input.pos
output.

output.

output;

HiddenFragment( ings input) : SV_Target

s = MainLightRealtimeShadow(inp

Drag and drop the Shader onto the Material.
Drag and drop the Material to the AR Plane Prefab.

Now the AR Planes are invisible but disable rendering behind them and allow shadows
to be cast on their surface.
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