Chapter 1: Introducing VR Technology in
Unreal Engine 4
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38) MILK VR

Samsung
Gear
Innovator Edition
© Oculus
HMD Device Target Frame Rate
DK 50 FPS
DK2 75 FPS
Rift Retail 90 FPS
Vive 90 FPS
Gear VR 60 FP5
PSVR Variable up to 120 FPS
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Chapter 2: Locomotion, Design, and Starting
Our Project
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1[ Unreal Project Browser

Projects New Project

Choose a template to use as a starting point for your new project. Any of these features can be added |ater by clicking Add Feature or Content Pack in Content Browser.

B2 Blueprint ‘g C++

& 8

Blank nDisplay:

2D Side Third Top Down Twin Stick:
Scroller: Person Shooter

Virtual Reality

Blueprint Virtual Realitv Template for Desktop and Plavstation VR. The template

Choose some settings for your project. Don‘t worry, you can change these later inithe Target Hardware section of Project Settings Youican also add the Starter Content to your project later using
Content Browser

e ] e

Desktop / Console Scalable 3D or2D With Starter Content

Select a location for your project to be stored.

D:AUnreal Projects - | VRQuickStart

Name

roject file already
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@ Details
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4World

4Rendering

BAGINEWS! &impot [@SaveAll € 5 | % Content » VirtualRealityBP » Blueprints
Detaut Max Distarcel [CENS)

Dynam

4 Precomput

Precomput
4 Audio

© Default Am

Default Base 5o

O Type here to search
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/1[ Pick Parent Class

4 Common Classes

An Actor is an object that can be placed or spawned in the
Q Actor world.

a8 p A Pawn is an actor that can be 'possessed’ and receive
2y input from a controller.

A character is a type of Pawn that includes the ability to

. Character walk around.

Pl i, A Player Controller is an actor responsible for controlling a

L) (SR LIS Pawn used by the player.

Game Mode Base defines the game being played, its rules,

(& Game Mode Base scoring, and other facets of the game type.

An ActorComponent is a reusable component that can be

£ Actor Component added to any actor.

A Scene Component is a component that has a scene

&_Scene Component transform and can be attached to other scene components.

4 All Classes

AL Startuphap ﬁ i e aig

A setines Y <. < -

Project Project - Maps & Modes

Crypto
Description T These in DefaultE

GameplayTag
4 Default Modes

Default GameMode B R « O +

b Selected GameMode

¥ Maps &Modes
Movies
Packaging
Supported Platforms 4 Default Maps
Target Hardware

Game Editor Startup Map

Asset Manager

Engine same Default Map
Al System
Animation
Audio
Collision

onsole

Cooker

Crowd Manager Skip Assigning Gamepad to Player 1

Gameplay Debugger
R 4 Game Instance
Garbage Collection

ca




1.-[ Pick Parent Class

4 Common Classes

An Actor is an object that can be placed or spawned in the
G Actar warld. :

A Pawn is an actor that can be 'posses:

S Pawn input from a controller.

A character is a type of Pawn that includes the ability to

. Character walk around.

A Player Controller is an actor responsible for controlling a

% Player Controller Pawn used by the player.

Game Mode Base defines the game being played, its rules,

lSapabiadafass scoring, and other facets of the game type.

- Actor G ; An ActorComponent is a reusable component that can be
% Aclor.omponen added to any actor.

e Component is a component that has a scene
orm and can be attached to other scene components.

L, Scene Component

4 AllCla ]

-
A® Info
477 GameStateBase
-~ GameState
O S517GameState
€ View Options~

Cancel
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& MotionController L
& MotionController
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ventGraph

A7 Cona
Macros

4Variables,

o Components
Event Dispatchers

B o debug object selected~

Debug
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4 Actor Tick
Start with Tick Enabled

(ck Interval (secs)

an Affect N
ks Pomsaea 1o
Auto Possess A
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4 camera
Base Eye Heigh
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i Detajls "= Palette

P e e el g R

Cast Shadow =
4
4 Rendering
Visible
O

Hidden in Game

4 Visualization

Display Device Model

4 Tags

Component Tags 0 Array elements + O

4 Motion Controller

Motion Source

Player Index

Disable Low Latency Update .

4 Component Replication

Component Replicates .

4 Activation

Auto Activate

4 Cooking

Is Editor Only .
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SEINrAacKNgoNgMbased oniplayermardware)

/| Set Tracking Origin

B O | 4
—
' £ Switch on Name Origin
© Event BeginPlay m
» Oculus HMD B

» —

Selection Steam VR B

| set Tracking Origin

Add pin 4+
J Get HMDDevice Name »

Return Value @ Origin
Floor Level A
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Chapter 3: Exploring Riveting Gameplay in
Virtual Reality
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View Debug  Win

B server17PlayerPawn~ [fe)

4 Add|Component -
Eo ompile vi E i ts = Simulation Debug Filter
Server 7PlayerPawn(self)
5RO
4@ DefaultsceneRoot
4@ HMDRoot
% HMDCam
4® MotionController_L
1. SkeletalM
® sphere L
4@ MotionController R
b talM
® sphere R

M 1y Blueprint \ AN

+add e~ ESTIRTS) -

4Graphs + r - »
EventGraph ! / /"
4Functions ‘ -

1 ConstructionScript
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4Variables
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Folder
49 New Folder

C++ Class

W New C++ Class...

Import Asset

P Import to /Game/Server17/Blueprints...

Create Basic Asset

% Blueprint Class
t»"‘, Level
Material

.-‘ Particle System

Animation
Artificial Intelligence
Blendables

‘loor_400x405
‘loor_400x406
‘loor_400x407

@ World Settings @

Select anjobjecttoview detajls,

Blueprints
~ [———

Materials & Textures
Media
Miscellaneous
Paper2D

Physics

Sounds

User Interface
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M vy Blueprint
+ Add New ~ EEEIGH jo] © ~

4 Functions

f TraceHitObject

f TraceLeaveObject

f TraceHitComponent

f TracelLeaveComponent
f TraceMove

f TraceActivateDown
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M My Blueprint v
E ,@ ﬂf»‘! a IS No debug object selected v

Add e ) ESTEIS -
52 Compile Save Browse Find | ClassSettings Class De Debug Filter

Haigia * | f ParabolicLineTra  f Interact with Hit =2 Evenerann
EventGraph
4Functions w ma >
f InteractwithHit
f ParabolicLineTrace
D Interfaces

Macros

4Variables
b Components
FocusObject
CurrentHit
= InteractRadius
HoverObject
HeldObject
Dragging
Event Dispatchers

© Event Tick [S Gate
D Bt B £ Sequence =
EF . ¥ Parabolic Line Trace
[ 4 f—- — » D
Delta Seconds O » open ?
Then 1 B >
B Close

Enable C le
gl
Start Closed (O

Then2 Target [self]
Add pin + Steps [10]
O Time Step 0.1

© Speed [500.0

© Disable

1y Blueprint
(- 2 ml /® L ’ sV B o debug object selected+

+ Aded Now
Add a new Variabl raph, Function, Macro, or Event Dispatcher.

4

crap retenoeETENT £ interact with Hit &2 Event Graph

D == EventGraph

4Functions W f >

f InteractWithHit

Save Browse Find  ClassSettings Class Defaults Debug Filter

f ParabolicLineTrace
b Interfaces
Macros
4Variables
b Components.
FocusObject
CurrentHit
== InteractRadius

HoverObject

HeldObject Parabolic Line Trace /
Dragging » @ Init Loc ) ———— @ Previoc

Event Dispatchers
Steps @ ® In Steps »

SET SET
> »

4Local Variables Timu 3
Time Step @ @ In Time Step o @ Velocity

= InitLoc Speed @
== PrevLoc J Get Forward Vector
= Velocity
== InTimeStep J GetWorldLocation
InSteps
TempHit Target [5elf]  Return Value @

Target Return Value @




f Parabolic Line Tra f Interact with Hit Event Graph

f i t>

(& ForLoopWithBreak
/ | Loop Body B
First Index M Index @
@ Last Index mpleted B
P Break

In Steps @
/ LineTraceByChannel

PrevLoc
\ »
@ start Out Hit

@ End Return Value

Trace Channel

Visibility

X \ Trace Complex (0
pEEEEEsE

® Add pin + ® X

{
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f Parabolicliine ral f Interact with Hit ma Event Graph

7| ; f\w yonent > Par

8 Return Node

4
Hit

Temp Hit

f LineTraceByChannel

-.
—
> »> @ PrevLoc O
—— @ Start Out Hit SET
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@ End Return Value Temp Hit \ C Bran
Trace Channel » True B

Visibili N7
Condition ~False D>

Trace Complex D
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Draw Debug Type
For One Frame

Ignore Self 2
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4Variables
4Components
FocusComponent
FocusObject
CurrentHit
== |nteractRadius
HoverObject
HeldObject
Dragging
Event Dispatchers

4| ocal Variables (|nte:

InHitComponent
InHit
InHItActor




f Parabolic Line Trar f Interactwith Hit m= Event Graph

f >

Interact with Hit

» = —10

In Hit Actor In Hit Component

SET

? Break Hit Result
Hit Blocking Hit
Initial Overlap
Time O
Distance O
Location O
Impact Point O
Normal O
Impact Normal O
Phys Mat
Hit Actor
Hit Component
Hit Bone Name C
Hit Item
Face Index C
Trace Start O

Trace End O

f Parabolic Line Trar f Interactwith Hit m= Event Graph

f >

J Trace Move < Branch

— » True D
% d
Target Return solamiiy, \ J Trace Leave Component Pat
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Hit
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o T » -
ocus Object Target Return
>cus Object Target Return
Focus Component P At

Hit
InHit Component

EE————— gy 4

Component
In Hit Component

Focus Component Focus Object

In Hit Component

In Hit Component




f Parabolic Line Trar f Interactwith Hit m= EventGraph

% £ Inferanti

f Trace Leave Object bt

SET < Branch

r\'

» »P—>» »

Focus Object Target Return Focus Object Focus Component

Hit

J Does Implement Interface
- - Test Object Return Value
In Hit Actor
Interface
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f Parabolic Line Trar f Interactwith Hit

nteractionCom

J Trace Hit Object

1 4
Target

Hit

In Hit Actor

ma EventGraph

ponent >

=t J Trace Hit Component

Return In Hit Actor

Target
Hit

Component

In Hit Component

In Hit Actor

Nag

Focus Object

SET

Focus Component

In Hit Component
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< Event Tick [T

D P Enter
Delta Seconds O » Open
P Close

D Toggle

& Enable

Start Closed (m]

© Disable

== EventGraph

>

_Jf Parabolic Line Trace
Exit B \
»
Target [self]
O Steps @
©» Time Step \m
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SET

Current Hit

© Interact with Hit
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Target [self]

Hit




f Parabolic Line Trar f Interactwith Hit Event Graph

A

ctivation

& ActivateUp f Trace Activate Up [ =]

» » b
Instigator Target Return
Hit
Instigator

Focus Object

Current Hit

© ActivateDown f Trace Activate Down (=]
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Current Hit
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-=. Components

4+ Add Component -

4®y DefaultSceneRoot
4% HMDRoot
¥ HMDCam

4@ MotionController_L
& InteractionComponent_L
T SkeletalMesh_L
® Sphere_L

4@ MotionController_R
& InteractionComponent_R
T SkeletalMesh_R
® Sphere_R
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# MotionController (L) Trigge} -
Pressed [p

Released

Key

Interaction Componen

# MotionController (R) ﬁgger
Pressed [
Released

Key

Interaction Component R

Self
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Gomponents

Compile
(O TeleportViz(self)
& DefaultSceneRoot
£} Visualizer

iy Bltieprint
dive - TS © -

4Graphs +
432 EventGraph
© Event BeginPlay
© Event ActorBeginOverlap
© Event Tick
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“4Variables
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Visualizer
DefaultSceneRoot
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4 Physical Material

Material Domain
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[
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=" Comporents
4 Add Component -

Q) TeleportVol(self)
f Construction Ser;
4@ DefaultSceneRoot e
W Teleportvol \ L
4 Teleportviz

r ‘ 4
gl W

Compile save Browse Find  Class Settings

) 1y BlliEprint

+add e - TS © -

4Graphs +
== EventGraph
4Functions +
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Event Dispatchers
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w

f Construction Ser;
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Trace Move
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m= Event Graph
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Simulation Debug Filter

S Trace Move f Trace Hit Object

f TraceHit Object

f TraceLeave Obje

f Trace Leave Obje

f SetWorldLocation

-7 Break Hit Result
Hit Blocking Hit
Initial Overlap
Time O
Distance O
Location @
Impact Point O
Normal O
Impact Normal O
Phys Mat
Hit Actor
Hit Component
Hit Bone Name O
Hit Item O
Face Index O
Trace Start O

Trace End O

" Target
Teleport Viz
@ New Location

Sweep D

Teleport D

f Teleport Player

B EED

f Teleport Player

Sweep Hit Result

f Trace Activate Uy
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f Trace Activate Uy

Return Node
»
Return D




== Viewport

f Construction Scr m= EventGraph

f Trace Move

| ‘ \f TeleportVol > Teleport

= Teleport Player

»+ Cast To Playercz;ntroller

f Trace Hit Object

f TraceLeave Obje f TelenortPlayer f Trace Activate Uy

J setActorLocation

J Get Controller

Player Object Cast Failed D Target Sweep Hit Result
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J GetActorLocation Teleport ()

Loc @ As Play I
Target Return Value bt

Target Return Value @

X
J Get Camera Location i o
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Target  Player Camera Manager Torget e
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» » Return D
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Normal O dagaet s Actor

Return Value X O
Impact Normal O

Return Value Y O
Phys Mat
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Hit Actor
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Hit Bone Name O»
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M vy Blueprint

4 Add New ~ [EHZC e © ~

4Functions -+

f EndHover
f onPickup

f OnDrop
f OnDrag

f OnDragStart
f onDragEnd
f canPickUp
f OnUse
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Components y -
InteractCube1025
[search D] A - - - 2

Compile Save Browse Find | Classs s ¢ efc simulation

Viewport f Constructio entGraph  f TraceHitOt  f Traceleave  f TraceActivc | f Tra f OnPickup f Onbrop f CanPickUy

4 Add Component -
@ InteractCube(self)

Debug Filter

§Y Cube

iy BIEprint
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© &2 EventGraph
4Functions

2 ConstructionScript
4interfaces

7 TraceActivateUp

7 TraceActivateDown

71 TraceMove

M TraceLeaveComponent
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7 onDragend

74 onDragstart
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Opens the Widget Reflector, a handy tool for diagnosing problems with live widgets.
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Chapter 5: Creating Optimized Game Art for
VR in UE4
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Chapter 6: Finalizing Our VR Game and Next
Steps
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