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environtment

Dive right in

Choose a development environment

.=

R

Android Studio Unity Unreal

GET STARTED GET STARTED GET STARTED




O Install the Android SDK version 7.0 (APl Level 24) or higher.
O To install the Android SDK, install Android Studio.
O To update the Android SDK, use the Android SDK Manager tool in Android Studio.

O Install Unity 2017.2 Beta 11 or higher, with the Android Build Support component. For more info, see
Downloading and Installing Unity.

O You willneed to get the ARCore SDK for Unity. You can either:
O Download the SDK Preview for Unity and extract it.
O -or-
O Clone the repository with the following command:

O git clone https://github.com/google-ar/arcore-unity-sdk.git




You must use a supported, physical device. ARCore does not support virtual devices such as
the Android Emulator. To prepare your device:

O Enable developer options
O Enable USB debugging
O Install the ARCore Service on the device:
O Download the ARCore Service
O Connect your Android device to the development machine with a USB cable

O Install the service by running the following adb command:

O adb install -r -d arcore-preview.apk




Additional

Unity Remote 5
Unity Technologies ApS Tools

Select & device 1n use

E6 » Project Settings » Edior

Akkh  BOI5 2

https://play.google.com/store/apps/detailseid=com.un
ity3d.genericremote



O ARCore is designed to work on a wide variety of
qualified Android phones running N and later.
During the SDK preview, ARCore supports the
following devices:

O Google Pixel, Pixel XL, Pixel 2, Pixel 2 XL

O Samsung Galaxy S8 (SM-G950U, SM-G950N, SM-
G950F, SM-G950FD, SM-G950W, SM-G950U1)

Initially, ARCore will only work with Samsung’s S8 and S8+ and
Google's Pixel phone, but by the end of the year, Google promised
to have support for 100 million Android phones, including devices
from LG, Huawei and Asus, among others.




On Android 4.1 and lower, the Developer options screen is
available by default. On Android 4.2 and higher, you must
enable this screen as follows:

1. Open the Settings app.

. (Only on Android 8.0 or higher) Select System.

. Scroll fo the bottom and select About phone.
. Scroll to the bottom and tap Build number 7 times.

. Return to the previous screen to find Developer options near
the bottom.

Auew § 7:.00
Developer options
On
Memory
Take bug report

Desktop backup password

Stay awake




Create a new project

In Unity, File > New Project.

Name your project HelloAR, leave 3D mode selected, and click Create Project.

€ Unity 2017.2.0b0

Projects  Learn Bowew  [flopen () Myaccon:

New Unity Project 1 @30 2D l Adinsse Packsie! |

CaUserstazazeehDocuments s (on @) Enable Unity Analyties (7)

bag786{-8bsc-4eb1-9301-6b{tB0304a35

Create project




Unity Preferences

External Tools

General External Script Editor [ MonoDevelop (built-in]

| Download MonoDevelop Installer |

N Add unityprog's to s
O Unity, Edit > Preferences Colors’ IR

Image application
Ko ge app

O External Tools Tab

Revision Control Diff/Merge

GI Cache

oD install one of the following tools:
- SourceGear DiffMerge

O Java : on your android java path T

Cache Server

O SDK *on your OndrOid Sdk pO.I.h Mo suppnﬁed VTS diff tﬁnls were found, Please

- TortoiseMerge

- WinMerge

- Plastic&CM Merge

- Beyvond Cormpare 4

Diagnostics

Android

S0k Cifandroidssdk

IDK | Civavasjdkl.s.0 141

NDEK | Browse || Download |

1 ILZCPP pequires that you have Android MDK r13b installed.
If you are nottargeting IL2CPP vou can leave thiz field empty,




<y IMPOFT package ..

o - v | | ~

Organize ~ New folder

D Music

= Pictures
8 Videos = Hierarchy

. Local Disk (C) arcore-unity-sdk- Create = =&
preview.unitypac

D ¢ lage v € HelloAR*
e name: ¥ AR Core Device
O Import the arcore-unity-sdk- First Person Camera
preview.unitypackage by > Canvas
clicking the menu Assets > Import | —— Evironmental Light
package > Custom Package R ExampleCantroller
and import everything in the v Favorites & hssets  GaogleARCore PaintCloud

(LAl Materials

Unity package. 4l Modes : _ - _ EventSystem
(8l Frefabs Directional light

\d W Assets )

can see the both the Unity SDK e

In the Unity's Project window, you

AR Core Configurati., HelloARER.,  Prefabs
&5 Configurations

files and the HelloAR sample Y@ e

a . P:ﬁ Materials
p p {3 Prefabs

'ﬁ Scenes
5 Serints
5 Prefabs
b i 50K




Open the Build Settings window by clicking File >
Build settings.

Change the target platform to Android and click
Switch Plaiform.

Click Player Settings to open the Android Player
Settings. Then change the following settings:

O  Other Settings > Multithreaded Rendering: Off

O  Other Settings > Package Name: a unique app ID
that looks like a Java |Eockoge name, such as
com.example.helloA

O  Other Settings > Minimum API Level: Android 7.0 or
higher

O  Ofther Settings > Target API Level: Android 7.0 or 7.1
or Automatic

XR Settings > ARCore Supported: On

The Scenes in Build lists the scenes from your project
that will be included in your build. Add the scene
from the HelloAR sample app to the build as follows:

Locate the scene in the Project window under Assets
> GoogleARCore > HelloARExample > Scenes.

Click the scene and drop it on Scenes in Build.

Scenes In Build

I GongleAR Core/HelloARExampledSeenes/HelloAR

Platform

, PC, Mac & Linux Standalone

B o

w1y oS

-
,5)1 Tizen

@ #box One

PS vita

=a4a P54

| Add Open Scenas

a Android

Texture Compression
Build System

Export Project
Developrent Build -
Autocennect Profiler

| Den't override

| Internal (Defsult)

Seript Debugging
Seripte Only Build

Comprassion Method | Hons t]

SDKs for App Stores

wiaomi Mi Game Center

Switch Platform || Player Settings.., |

Build And Run |

Other Settings

Rendering

Color Space*

futo Graphics AP

Multithreaded Rendering® ©
Static Batching ¢
Dynarmic Batching vy
GPU Skinning®

Graphics Jobs (Experimental)®

Wirtual Rea oved to SR Settings

Protect Graphics Memory

Identification

Fackage Mame W‘)

WMersion® B

Bundle Mersion Code
Minirnurn API Level

Target API Level Autamnatic (highest installed)

ZR Settings
Wirtual Reality Supported
Tango Supported

XR Support Installers
Wuforia Augrmented Reality

_Android 7.0 'Nougat' (API level 24) J



O Make sure your device is
connected to your machine and
then click Build and Run. Unity
builds your project into an Android
APK, installs it on the device, and
launches it.

As you move your device, the app
automatically detects flat surfaces
and draws a diamond grid. Tap the
grid to place an Android robot on
the surface.

CONGRATULATION




& Local

Understand our
project

ARCORE Device
Scene tab

Game Tab

Searching for surfaces...



What is a frustum?

NEAR CLIP FAR CLIP
PLANE PLANE

| | ereate -| AT [iShadsd [ze ] & 4] iz [ Gizmes 7| (Al
v ) HelloAR* =

¥ ARCore Device b

b Cat Lite

¥ Canvas
¥ SnackBar

SearchingText

Evironrmental Light
ExampleController
PointCloud
EventSystem

FUSTRUM




Gizm

SnackBar and SearchingTexi




=

Create T

O isatype of asset ¥ i Assets 4 Assets - GoogleARCore - HelloARExample » Prefabs

. ¥ 5@ GoogleAR Core
O areusable GameObject stored B e

in Project View. Prefabs can be ¥ G HelloARExample
inserted into any number of v 5 Materials
scenes, multiple times per scene. G Andy
When you add a Prefab to a & shaders Andy TrackedPla..
scene, you create an instance of S Textures
it. All Prefab instances are linked i

to the original Prefab and are i scenss

. . < Scripts
essentially clones of it. .




T i Assets 4 Assets » Gn:u:ugle.ﬁ.FlCDre 2 Helln:u.ﬁ.FlE:-:ample ~ Scripts

¥ i GoogleARCore
=2 Configurations
¥ @ HelloARExample .
¥ i Materials e 11 - e 11 -

ggﬂd; HelloARCo.. Plane&ttac.. PaointcloudW.. TrackedPla..
dOErSs

ﬁTE}:tures
5 Prefabs
-ﬁ Su:ees

= Scripts.

= Prefabs

ARCORE BASIC SCRIPT (C#)




= Hierarchy o=
Create | (arall )
v €} HelloAR* -=
b ARCore Device
B Canvas

Evir.nnmental Ligl'!t
F‘DintCIn.un:I
EventSystem

Directional light

Example Controller

_. & Inspector € Game £ Asset Store #;SDEI.'H_E e
’ o ExampleController _| Static ™
" Tag [Untagged #) Layer | Default :
¥ .~ Transform &,
Fosition 0 i 1]
Rotation 0 i 0
Scale 1 ik 1

| ¥ || ¥ Hello AR Controller (Script

=cript

First Person Camera
Tracked Plane Prefab
andy android Prefab
Searching For Plane UI

& .
Hello&RController \ @

% First Person Camera (Zamera) (o]
¢ TrackedPlaneVisualizer @
¢ Andy / 2
¥ =nackBar / @
o —

_--H\l_/

&dd Componert




MODIFY SAMPLE PROJECT

CHANGE - ROBOTO



{8 Asset Store

|cat x

W
MAXIMUM PRICE i
FREE § 10

FREE ONLY | PAID ONLY |

MINIMUM RATING

PACKAGES ONLY

LISTS ONLY

MANIMUM SIZE

*ikdek (117)

=

Import -
mport "
O et st it 2

Download

From Unity
ASSET STORE

then import




Add Object

From Asset
to preview
and modify

(i} Inspeur

[ Cat Lite

| L] Static =

Tag I__.Llnta_g_ged. tJ Layer I_Default

‘|

Maodel | Gelect Rewert |

Open J

¥I49? 4045 2 713.6975

Yo

z

0

'z]

Y 0.1

0.1 |

[(Creste ~| AN

7 |[] shaded “llze[] % [4)] & ]

VQHellonR*

T

&1 Project

¥ Assets

| Create '|
v'ﬂff_hnuritﬁs___,;_ fssets ¢ Lowpoly Toon Cat Lite » Model
@ rials -

P‘ﬁ@m‘;‘lﬁsﬁﬁﬁﬂf&_.. o




PointCloud
EventSystem
Directional light

N

| Project | Econsole

Creats =

[ Favorites

Open Asset Folder in Project

» Gl GoogleARCare
¥ (& Lowpaly Toon Cat Lite
>l Demo
¥ G Model

PointCloul

Assets

GoogleARE.. Lowpaly To.,

Create

Show in Explorer
Cpen

Delete

Cpen Scene Additive
Import New Asset...
Import Package
Export Package..
Find References In Scene
Select Dependencies
Refresh

Reimpart

Reimport All

Extract From Prefab

Run APl Updater..,

Open C# Project

Cirl+R

alll
GoogleARCore

Folder
C# Script
Shader
Testing
Playables

Scene
Prefab

Audio Mixer

Material

Lens Flare

Render Texture
Lightmap Parametd]
Custom Render Tex]

Sprite Atlas
Sprites

Right Click > Create > Folder

Rename > Prefabs

EventSyste
Cirectional lig

Click And Drag Cat to Prefalbs

53 Project | [l Console

Create T

./ Favorites
O all Materials
Ll Madels
O all Prefabs

'y

Cat | jte

ﬁnssets

issets - Prefabs




O In ExampleController
O Click Drag Cat Prefab to An

Android Prefab

= Hierarchy

Creats.™ | [Grall

€ HelloaAR*

¥ ARCore Device

First Person Camera

P andy

P Cat Lite

» Canvas
Evironmental Light
PointZloud
EventSystem
Directional light

@ Project
Create ™
¥ |  Favorites
Al Materials
Al Models
Al Prefabs

| © Inspector | & Game

-

if Asset Store 3 Scene

' {_ExampIeCDntmller
Tag | Untagged #| Layer | Default

v

~~ Transform

Position

Rotation

Scale

'Hello AR Controller {(Script)
Seript HelloaRController

First Person Camera # First Person Carnera (Carmera)

Tracked Plane Prefab # TrackedFlaneWisualizer

andy Android Prefab g andy

Seatrching For Plane UI //‘_'rSnackE\ar

y 4
/ Add Component

Assets » Prefab




Not Only the Object But Also its behaviour

¥ €} HelloAR*

Hierarcy

Craate '| (o s - '

¥ ARCore Device

First Person Camera

b Canias
Evironrnental Light
ExarmipleCantroller
Pointcloud
EventSysterm
Directional light

| Create ‘|

)} HelloAR™

¥ AR Core Device
First Person Camera

Andy .

b Cat Lite

b Canvas
Evironrnental Light
ExampleControllar
PointCloud
EventSystem
Directional light

¥ | [Favorites
(00 &l Materials
0} all Models
01 all Prefabs,

nspeu:tnr

i [Andy

Tag | Untagged

4| Layer | Default

Prefab |

Salact

Reuert

¥ .~ Transform

Position
Rotation
Seale.

X 747.9789 ¥ 513.9214

%0

(Yo

X1

it

¥ ] ¥ Plane Attachment (Script)

Script

fj Fawvorites
'L@\LAII Materials

Assets » Prefabs

Reset
Revert to Prefab

IWove to Front

IWMove to Back
Remove Component
Iowve Up

IMowve Down

Copy Component




Create = (% Al
v €} HelloAR™*
¥ 4R Core Device
First Person Camera
> And
| it
B Canvas
Evironmental Light
Exarmple Controller
FointCloud
EventSystem
Directional light

@ Project

Create 7

| Bl Cansals

| o |Cat Lite
i vJ

Taq | Ui‘utaggenl:l.
Prefab

4| Layer [ Default

Feavert

| © Inspector [ € Game

i Assst Stors. Hff Scene

CES

[ [Cat Lite
VJ — —
Tag | Untagged
Prefab

Select

i Layer [ Default

Revart

| Static «

Apply

| ¥ A Transform
Position

Rotation
Scale

v it M animator
Controller
Awatar
Apply Root Mation
Update Mode
Culling Mode

Clip Count: O
TS

PRI TR T P

Reset

Revert to Prefab

Mave to Front

Move to Back

Copy Component

Paste Component As New
Paste Component Yalues
Reset Position

Reset Rotation

¥ .~ Transform
Position

Rotation
Scale

[ %

X 72Z2.44 Y 497.4045

2 713.6975

X0 Y0

20

Hill T 0.1

Z.01

v it & Animator
Controller
Awatar
apply Root Motion
Update Mode
Zulling Mode

Clip County O

Mone (Runtime Animator Controller)

L Cat Litefvatar

rrnal

[ Cull Update Transforms

1y Gurves Pos: O Quatt 0 Eulers 0 Scale: 0 Muscles: 0 Generic: 0 PPty O
. Curves Count: O Constant: O (0.0%) Denser O (0.0%) Stream: O (0,09

PlanefAttachment




BUILD AND RUN -

again




ADD ANIMATION

PREDEFINED IN UNITY



ANIMATION is already given

@ Inspector | #

[ | Cat Lite

| [ static =

Tag | Untagged.

+| Layer | Default

Madel |

Select

Revert

T |
| Layers “ Parameters 9§

+

| v . Transform
‘Position
Rotation
Seale

‘¥ o0

|¥ 150

i

'= o Animator
Controller
Ayatar
Apply Root Motion
Update Mode
culling Mode

Cat LiteAvatar

[
t

| Bokrmal

| Cull Update Transforms

C|ip Count 8

77 Curves Posi 344 Quat 344 Euler 0 Scale: 344 Muscles: 0 Generic: 0 PPtr 0 .
' Curves Counti 3440 Constant 2320 (69,5%) Dense: 0 (00%) Stream: 1050 (30,5%)

Add Component

@ |a[s|*

& Ascets o Lowpoly Toon Cat Lite » Model » Animator

Cat_Lite_..

Base Layer




Open Model
and inspect
“WALK”

w

inspector tab |

0:00-{000.0%) Frame 0 -

animation in -+




= riucunL

Create ™

¥ | Favorites
L all Materials
Al Models
Al Prefabs

=]

&5 Prefabs

O Create New Folder at Asset

O Right Click and Select Animation Controller

Ll A s

Anirnator
b 55 GoogleARCore
b 55 Lowpoly Toon Cat Lite

sset Labels

issetBundle

Assets

Animat

Assets

Show in Explorer

Open

Delete

Open Scene Additive
Import New Asset..
Import Package

Export Package...

Find References In Scene
Select Dependencies

Refresh
Reimport

Reimport All
Extract From Prefab
Run APl Updater...

Open C# Project

Ctrl+R.

GoogleARC,.

Prefabs

Lowpoly Ta..

Folder

C# Script
Shader
Testing
Playables

Scene
Prefab

Audio Mixer

Material

Lens Flare

Render Texture
Lightmap Parameters
Custom Render Texture

Sprite Atlas
Sprites

Animator Controller



Pick Animation to be added

Click And Drag
Animation types from
MODEL to Anomator

: Asset Labels

Right Click > Make
Transition from one
STATE to other STATE

&dd Behayiour




:| ©Inspector | & Game 3 Scene e

g & [Catlite | Static
- e x - « CCTER =
Tag | Untagged i | Layer | Default % |
| w ~ Transform E i,
Position w722 44 Y497 4045 Z1713.6975
Rotation 0 T Zi0

Scale #0a T £10.1

| w o I Animator
Controller -__-Cat}.g_pimatinn
&y atar . Ite v atar

Apply Root Mation

Update Made {larmal
Culling Mode Cull Update Transforms

éiip.énunt: III.
Curves Posi O Quat: ulart 0 Scale: O Muscles: O Genericy 0 PPt -0

1%
4 Zurwes Count! O Cofftant: O (0,0%]) Dense: O (0,0%) Stream; 0 [0.0%:]

. "'_ié_[l_TEPlane Atta ent {(Script)
O Click And DrOg the ANIMATOR _ Planeattachment

CONTROLLER as Controller CAT




MODIFY SCRIPT

Simple Change



= Hiéraru:l.'u\,r = -ﬁ.Inspectnr | € Game # Scene

i o N ol ’ o [ExampleController
SRS < a0 e 4L Dafault
b BRCore Device | e -2 o | sl
B Canwas |3 -~ Transform
b andy Position %0 ¥ [o Zio |
» Cat Lite Rotation w0 T .0 Z.0
Exironmiental Lig’ht Siile Wiy vl S E]
ﬁgintdg-ud — ¥ [z ¥ Hello AR Controller (Script) .
Event=Systern Seript Hello&R.Controller
. Directional light First Persaon Camera # First Persan Camera (Camera)
O Flhd EXOmp|eCOhTrO”er (-:GCat_Lite_Demn = Traclked Plane Prefab JTrackedPlaneWisualizer
b Cat Lite andy &ndroid Prefab JiCat Lite
O In script section, it was typed as R Searching For Flane U1 #SnackBar
Main Camera |
HelloARControlller Directional Light &dd Companent
Demo Controller

O Open HelloARControlller EventSystem

And Mono Developer will be
automatically opened and show the

COdeS I .Faunrites. | Assets » GoogleARCore » HelloARExample » Scripts
Al Materials
2 all Models
2 all Prefabs

@ project | EfConsole

Create *

Hello&RCo.. Plane&ttac.. PointcloudW.. TrackedPla..



°
Renaming
) public éam;Oéject m_trackedFlaneFrefab;
Vq rl q ble A7 <summary»

Af7 A model to place when g raveast from g wser towch hits a

AL </summary»

public GameCbject m_andyAndroidPref
Refactor Rename F2

SAF < summarys Go to Declaration
fil £21 I o H .

Refactor (change all related)

(&) Rename Field
Locate the m_andyAndroidPreab

Mew name. !m_catPrefab

Right Click > Refactor > Rename <

Change to m_catPrefab —

LOCO‘I‘e ‘I‘he OndYObJeCT // Intanstiate an Andy Android chject as a child of the anchor; it’s transform |
[/ fFrom the anchor’s tracking.
var andyObject = Instantiate(m_catPrefab, hit.Point, Quaternion.identity,

Right Click > Refactor > Rename anchor. transform) ;

ChOnge fo COTObJeCT /7 Andy should Look at the camera but still be flush with the plane.

andyCbject.transform. LookAt{m_firstPersonCamera.transform);
andyCbject. transform.rotation = Quaternion.Euler(®.0f,
andyObject.transform.rotation.eulerdngles.y, andyObject.transform.rotation.]

£/ Use a plane attachment component to mointain Andy s v-offset from the plane
/S (ceceurs after anchor updates).
andyCbject.Getlomponent<PlaneAttachmenty () .Attach(hit.Plane);




O Add a new Variable named
“numberOfCatsAllowed " as
an integer and set into 1

private List<TrackedFlane> m_newPlanes = new List<TrackedPlane>();

. ivate List<TrackedPlane» m_allPlanes = new List<TrackedPlanes>();
O Add a new Variable named e -
“currentfNumberOfCats" as an public int numberOfCatsAllouwed

il’ﬂ'eger Ohd set iI’TI'O O public int currentiumberOfCats

O Placeditin the
HelloARConftroller class

We create a class variable/property, by convention place with other variables/properties

Do not place it in a method




@)

@)

Locate the code to detect
fouch event

Check whether it is sfill
dllowed to add a new cat
by comparing “current
number of cats” and
“number of cats allowed”

If it's true we add cat object
and add current number of
cafts

TrackableHitFlag raycastFilter = TrackableHitFlag.PlanelithinBounds
if (Session.Raycast(m_firstPersonCamera.ScreenPointToRay (touch.posit

if (currenthumberOfCats < numberOfCatsAllowed) {
currentiumberOfCats++;




Just One Cat at fime (3) - move the code

if (Session.Raycast{m_firstPersonCamera.ScresenPointToRay(touch.position), raycastFilter, out hit))
{ if (Session.Raycast{m_firstPersonCamera.ScreenPointTo
if {currentumberOfCats < numberOfCatsAllowad) {

currentiumberOfCats++; if {currenthumberOfCats ¢ numberOfCatsAllowed) {

currenthumberOf Cats++;
Sf Creagte an anchor to allow ARCore to track
S world evolves.
n ancher to allow ARCore to track the hitpoint as wnderstanding of the physical var anchor = Session.CreateAnchor(hit.Point,
S Intanstiate an Andy Android cbject gs a ch
ff from the anchor’s tracking.
/f Intanstiate ndy Android object as a child of the anchor; it’s transform will now bend var catObject = Instantiate(m_catPrefab, hit.f
S/ from the anch tracking. anchor.transform);
var catObject = InWEntiate(m_catPrefab, hit.Point, Quaternion.identity,

var anchor ssion.Createfnchor(hit.Point, Quaternion.identity);

anchor_ transform);

f7 Andy should Look at the cawera but still be flush with the plane.

catObject.transform. LookAt(m_firstPersonCamera.transform);

catObject.transform.rotation = Quaternion.Euler(@_of,
catObject.transform.rotation.eulerfngles.y, catObject.transform.rotation.z);

ff Use g plane agttachment component to maintain Andy 's yv-offset frow the plane
// (occurs gfter anchor wpdates).
catObject.GetComponent<Flanedttachments>() Attach(hit.Plane);

S Andy shouwld Look gt the camera but stitl b
catObject. transform. LookAt(m_firstPersonCamar
catObject. transform.rotation = Quaternion.Eul

catObject.transform.rotation.eulerdngles.

ff Use a plane attachment component to mainta
Af {occurs after anchor updates).
catObject. GetComponent<PlaneAttachments () . Atk




| A4dd Open Scenes

Platform

ﬁ Android

Texture Compression | Dan't averride

| Intarnal (Default)

é, P, Mac & Linux Standalone

.-H.

Ak | | 4

Build System

Export-Project
Cevelopment Build
&0y trOS Autoconnect Profiler
Script Debugging

Scripts Cnly Build

Debugging

enable (check) Development Build and Script Debugging



P-

if {Session.Raycast{m_firstPersonCamera.ScreenPolintToRay (touch.positio

{

» Debug.Log | ¥
- | § \\‘ Debug.Log ¢ +currenthumberOfCats); \
Debug.Log +numberOf CatsAllowead) ;

1T (CUrrentiOmberUT Cats € numberOr Catemllowed) 1
currentiumberOfCats++;
A4 Create an anchor to allow ARCore to track the hitpoint ags w
£ oworld evolues.

var anchor = Session.CreateAnchor{hit.Point, Quaternion.identi

A Intanstigte an Andy Android object as g child of the ancheor
A7 from the anchor’s tracking.

Print out when user touch the var catiCbhbject = Instantiate{m _catfFrefab, hit.Point, Quaternion

h QIIL.,II-IUI .tl CHIZIIIUIIII},
pPhone Debug. Log | + catlbhject);

77 ATy Thootdtook ottt Tomera ot still be flush with the
catObject.transform.LookAt{m firstPersonCamera.transform);

£3 Project - B Consale |
| Clear | | Collapse | Clear on Play | Error Pause | Connected Playe -

Print out cat object A1 AndroidPlaper(ADB@127.0.0.1:34959) TOUCH PHONE

= UnityEngine.DebuglogHandler:Internal_Log{LogType, String, Object)
Ay ArdroidPliaper(AD8@127.0.0.1:34999) currenthurnberOfCats: 1

" UnityEngine.DebuglogHandler:Internal_Logi{LogType, String, Object)

<1y Andrafdfiaper(ADE@127.0.0.1: 34922 numberOfCatsallowed: 1
" UnityEngine.DebuglogHandler:Internal _Log{LogType, String, Object)

Print out value of
currentNumberOfCats
numberOfCatAllowed




O Object can dime base on
lightning

O Open the prefab object > set
Materials

O Shader > ARCORE >
DiffuseWithLightEstimation

| 8 Inspector € Game HScene

Mesh |l Cat_Lite

Root Bone LBackBone_03 (Transform)
v | Edit Bounds

Bounds

Center  » -0.01588734 | ¥ 4,727393e-06  Z10.007896272

Extent = |0.04582901 T 0.02163065 Z10.02933886

| ¥ Lighting
| I Materials

Gl ' Mat Cat Lite
: Shader 'F\RCore.l"DiFFuseWithI__i_g_htEstimateion

Standard

Standard (Roughness setup)
Standard (Specular setup)

AR b
ARCaore >
FX

GUI

Maokbile

Mature

Assets » Prefabs

'R
@ ﬁ!

—— |
5 ﬂ_-_E.
~ DiffuseWithLightEstimateion

PlaneGnd

PointCloud

SpecularWithLightEstimation




MOVE OBJECT

Tapping the phone and move object to



O Using Script, from prefabs

O Add Component > New Script

O Give Name, MoveCat, select Csharp
as the language

O Click Create and Add

o= '-ﬁ"inspec‘c‘nr € Game HScene £

Update Mode | Mormal |
= Culling Mode | Cull Update Transforms |
I Clip Countr 0

(1 Curdes Posi O Quati 0 Euler: O Scale: 0 Mugeles: O Generic: O PP O
Curves Countt 0 Constant: O (0,0%) Dense: 0 (0,0%) Strearm: O (0,059

v || M Plane Attachment (Script) G %=
Zoript Planepttachment (o]
Add Component
v

Component

T P Renderin
fszsets » Prefabs : .

Tilernap

Layout

Playables Add Component

AR

Miscellaneous

Scripts New Script

analytics Name

Event [MoveCat
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Using Documentation
“SCRIPTING API”
Vector3.Lerp

public static Vector3 Lerp(Vector3 g,
Vector3 b, float 1);

Description

Linearly interpolates between two
vectors.

Interpolates between the vectors a
and b by the interpolant . The
parameter t is clamped to the
range [0, 1]. This is most commonly
used to find a point some fraction
of the way along a line between
two endpoints (e.g. to move an
object gradually between those
points).

When t = O returns a. When t = 1 returns
b. When t = 0.5 returns the point midway
between a and b.

COPY + PASTE

using UnityEngine;

using System.Collections;
public class ExampleClass : MonoBehaviour {

public Transform startMarker;

public Transform endMarker;

public float speed = 1.0F;

private float startTime;

private float journeylLength;

void Start() {

startTime = Time.time;

journeylLength = Vector3.Distance(startMarker.position, endMarker.position);

1
J

void Update() {

float distCovered = (Time.time - startTime) * speed;

float fracJourney = distCovered / journeylength;

transform.position = Vector3.lerp(startMarker.position, endMarker.position,

fracJourney);

/




1l using System.Collections;

2 using System.Collections.Generic;

Fusing UnityEngine;

4

5 public class MoveCat @ MonoBehaviour
public Transform startMarker;
public Wector? endMarker;
public float speed = 2.1F;
private float startTime;
private float journeylength;
vold Start() {

¥
vold Update() {

float distCovered {Time.time - startTime) * speed;
float fraclourney = distCovered / journeylength;
transform.position = Vector3.lerp{startMarker_position, endMarker, fraclourney);

}

public wold moveTo(VWector? endFosition)
{
startMarker = this.transform;
endMarker = endPosition;
startTime = Time.itime;
Journeylength = VYector3.Distance(stariMarker.position, endMarker);

Modify MoveCat.cs to code above




Connect HelloARController and MoveCat

public int numberOfCatsAllowed
public int currenthumberOfCats =
In HelloARController.cs we need two GameObject ¢
case if user HIT

when there is no cat, place cat catObject = Instanti
Otherwise, move cat to desire HIT > ‘catOoject’ + catlbject); = i .

ope s . © but still be flush with the plane.
pOSITlOﬂ mera orm);

So we need to Promote variable named
“catObiject" as a GameObject

Add else code to call moveTo method in »
MOVGCOT ClOSS catObject.Getlomponent<MoveCat> ().moveTo (hit.Point);

We create a class variable/property, by convention place with other variables/properties
Remember : Do not place it in a method




TURNING OBJECT

Object move and face direction



Google it with a

Google

if{fraclourney<a. 1y {
var lookPos = endMarker - transform.position;
lockPos.y = @;

ppropriate KeyWord

object rotate face another object Q

All Videos Images News More Settings Tools
About 112,000,000 results (0.36 seconds)

Making an Object Rotate to Face Another Object - Unity Answers
https://answers.unity.com/.../making-an-object-rotate-to-face-another-object.html ~

Aug 28, 2011 - Alnght. So, in the project I'm working on, | have an object that | want to turn to face
another object. Simply put: how. Although it seems like a __

var rotation = Quaternion.lLookRotation{lookPos);
transform.rotation = Quaternion.Slerp(transform.rotation, rotation, Time.deltaTime * 10f);




OBJECT / animation STATE

CHANGE game state



O From model

O Select prefab and find desired
animation

O Chek Loop Time and Loop Pose

| & Inspectar

€ Game H Scene
marimum distance/delta dewiation allowed In percents.

animated Custorm Properties L]

Cli|_:|s

Default Take
Idle_a
Idle_B

Run
Walk

Start
-1.0

End
19.0

o [
Source Take :.E_qu

Length 0,833

The clip range iz outside of the range of the source take,

0:00 010z o:0E 0109 012 015 018
1 1 I 1 1 | 1 1 I 1 1 | 1 1 I 1 1 | 1

| Clarmp Range |

ID:21
1

.
v

24'FES

14

Start s

Loop Time
Loop Pose

End

Cycle Offset

Additive Reference Pose

ssetBundle




Run State

Add Run State to Base Layer

Make Transition from Idle_A to RUN

Set Transition without waiting Idle_A, by uncheck “Has
Exit Time”

Make Transition from Idle_B to RUN

Set Transition without waiting Idle_A, by uncheck *Has
Exit Time”

Make Transition from RUN to Idle B

Set Transition without waiting RUN, by uncheck “Has Exit
Time”

e 1 AnimatorTransitionBase

ransitions

W Idle_A -= Run

Has Exit Time
Fs




#2 Animator | @ Asset Store (5 Animati
Layars || Parameters (3 Base Layer
(arMame AES

List is Ernpty Float

Int
Bool
Trigger

O Click Parameters Tab
O Click" + "> Bool

O Name “isRunning”

Add Conditions

Transition from Idle_A to RUN

Conditions

isR.unning

Transition from Idle_B to RUN

Conditions

isRunning

from RUN fo Idle_B

Conditions

isRUnning




Chqnge Stqte by COde %publin:: class MoveCat : MonoBehaviour

MoveCat class

Add variable class named CatAnim as
GameObject

moveTo method (when user tap phone)
Set Boolean isRunning to true

update method (check cat is close to
target)

Set Boolean isRunning to true

public Transform startMarker;
public Vector3d endMarker;
public float speed = O_1F;
private float startTime;
rivate float Journeylength;
private Animator catfnim;

if {Mector3d. Dist ‘startMarker.position, endMarker)<n 1)
cathnim.SetBool ("isRunning", false);

r

L




MULTI OBJECTs

Using ARRAY



public GameObject[] m_Prefabs;

public int numberOfCbjectsAllowed;
public int currenthumberOfObjects = o]
public GameObject[] objects;

| ¥ Prefabs
Size |2
Elernent 0 #Cat Lite
Céate' ..""i” '. o ¥ ExampleController | Static v Elernent 1 Hzﬂmbie(q_l
Jcjant == [l : Mumber Of Objects //4

¥ Canvas -
» SnackBar ¥ .~ Transform @ # Current Mumber
W Cat Lite (1) Position ®0 Y0 1] | :
» ARCore Device Rotation %0 ¥ 0 zn | ¥ ':'l:l_'lEDtS
» Andy .
Scale ®1 s il
b Cat Lite it : Size
Eiirhient art ¥ (G ¥ Hello AR Controlle_r (Scrip_t)_ i o
et Soript Hello&R Contraller
Pgint.c|0ud : First Person Camera W First Person Camera {(Camera)

Tag"i.lﬁt'agged' : Layer Default

EventSystem Tracked Plane Prefah ¢ TrackedPlaneVisualizer X
Directional light ¥ Prefabs bece Prefabs

P Zombie 0.1 Siza i)

Searching For Plane UI @ SnackBar
Murnber Of Objects Allow 0
Current Mumber Of Obje 0

| ¥ Objects

Size \/- ]

Cat Lite Zombie 0 1

Example Controller will be change automatically

oy Unity Change prefalbs as new PREFAB COLLECTION

for each element




Constructor

opge
Initiate & Access Array e
numberOfObjectsAllowed = m_Prefabs.lLength;

objects = new GameDbject[numberOfChjectsAllowead];

if {currentiumberlfObiects < numberOfObjectsAllowed) |
V/ Cregte an anchor to allow ARCore to track the hitpoint as wnderstanding of the physical
JF world evolves.
var anchor = Session.CreateAnchor (hit.Point, Quaternion.identity);

J/ Intanstiate an Andy Android obhject gs a child of the anchor; it’s transform will now benefit
/7 from the anchor’s tracking.
objects[currentiumberOfObjects] = Instantiate (m_Prefabs[currentiumberOfObjects],
hit.Polint, Quaternion.identity, anchor.transform);
Debug.Llog ("Cbject"” + objects[currentMumberlfObjects]);

objects[currentiumberOfObjects] . transform. Lookdt (m_firstPersonCamera.transform);

objects[currentMumberOfObjects] .. transform.rotation = Quaternion.Euler (2.0f,
objects[currentiumberOfObjects] . transform.rotation.eulerdngles.y,
objects[currentiNumberOfObjects] .. transform.rotation.z};

objects[currentiumberOfObjects] . Getlomponent<PlaneAttachment> (). Attach (hit.Plane};

currentiumberOfObjects++;

} elze {
flobjectsfa] qetComponent<MoveCaty ().startMove (Ait.Point);
objects[1].Getlomponent<Movelaty ().startMove (hit.Point);




