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u Pick Parent Class

COMMON

An Actor is an object that can be placed or spawned in

® Actor
— the world.

A Pawn is an actor that can be 'possessed’ and receive

Pawn .
i 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 ®

&4 Player Controller
Y a Pawn used by the player.

Game Mode Base Game Mode Base defines the game being played, its
= rules, scoring, and other facets of the game type.

An ActorComponent is a reusable component that can be ®

[&l Actor Component added to any actor.

A Scene Component is a component that has a scene ®
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o P transform and can be attached to other scene
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Chapter 2: Programming with Blueprints
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Chapter 3: Object-Oriented Programming and the Gameplay
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u Pick Parent Class

v COMMON

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

i Pawn A Pawn is an actor that can be 'possessed’ and receive
input from a controller.

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

& Character
e walk around.

A Player Controller is an actor responsible for controlling

£ Player Controller
y a Pawn used by the player.

GameMode Base Game Mode Base defines the game being played, its
= rules, scoring, and other facets of the game type.

An ActorComponent is a reusable component that can be
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A Scene Component is a component that has a scene
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Actor Actor Component
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i Components
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® World Settings X
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Chapter 4: Understanding Blueprint Communication
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=i Details X
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Game Mode Base

BP_GameModeWithScore

Game Score (variable)
AddGameScore (function)




M My Blueprint
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> Components

GameScore

EVENT DISPATCHERS
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Q

> GRAPH
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v  OUTPUTS

Please press the + icon above to add parameters




JF BP_GameModeWithScore > Add Game Score

i= Add Game Score L " F Print String
SET
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® World Settings X

Q
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v  STATIC MESH

SM_Statue

© Q

Static Mesh

v  MATERIALS

M_Metal_Gold
Element 0

Element 1

> COMPONENTTICK
> PHYSICS
Vv  COLLISION

Simulation Generates Hit Events

Phys Material Override

Generate Overlap Events
Can Character Step Up On

> Collision Presets OverlapAllDynamic v

€ Event ActorBeginOverlap »+ Cast To ThirdPersonCharacter i
»P— P D

Other Actor @ » Object Cast Failed D
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© Event ActorBeginOverlap »» Cast To ThirdPersonCharacter
»P— D »
Other Actor Object Cast Failed
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L & Add Game Score F DestroyActor
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All Actions for this Blueprint Context Sensitive

Q

v Add Event for Trigger Box 1
v Collision

- Add On Actor Begin Overlap
€ Add On Actor End Overlap
€ Add On Actor Hit

> Game
> Input
> Call Function on Trigger Box 1

@ Create a Reference to TriggerBox

i Components
+ADD Q

@_ Blueprint_Effect_Sparks (self)

& Sparks Audio

- ;
7= Details

 auto activate

v  ACTIVATION

Auto Activate




®: ThirdPersonExampleMap » Event Graph

All Actions for this Blueprint - Context Sensitive

Q

> Add Event for Blueprint Effect Sparks C 1
> Call Function on Blueprint Effect Sparks C 1

€ OnActorBeginOverlap (TriggerBox)
F Activate

. larget is Actor Component
Overlapped Actor »
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Reset

T —— L ——
@ Blueprint_Effect_Sparks @ ) Target Sparks @




- :
7i- Details

Q

VvV  TRANSFORM
Location Vv 0.0 | 00 0.0
Rotation 00° | 0o° 00°
Scale 1.0 | 10 0.1

Mobility @® Static [-] Stationai  «:» Movable

> SOCKETS

Vv  STATIC MESH

Shape_Cylinder

© Q

Static Mesh

MATERIALS
COMPONENT TICK
PHYSICS
COLLISION

Simulation Generates Hit Events

Phys Material Override

Generate Overlap Events
Can Character Step Up On Yes

> Collision Presets OverlapAllDynamic v




v INPUTS

> BP_Platform

Copy signature from

© Event ActorBeginOverlap L

Other Actor [

All Actions for this Blueprint
Q

v Add Event for BP Platform C 1
> Collision
v Default

~~Add Platform Pressed
> Game

> Input
> Call Function on BP Platform C 1

® BP Platform

¥ Call Platform Pressed é

L4 D
Target

BP Platform

- Context Sensitive

@ Create a Reference to BP_Platform




© PlatformPressed (BP_Platform)
3

BP Platform

r GéiAictg rTransform

farqe
(arget

Target Return Value @

Spawn Transform

Collision Handling Override

Default

Instigator

Return Value




== Details
©}

v VARIABLE
Variable Name BP_Platform
Variable Type @ &P Platform

Instance Editable

O Event BeginPlay
»

Is Valid [ \ ¥ Bind Event to Platform Pressed
Input Object Is Not Valid [> » D

7T ——— E D Target
BP Platform @
Event

© Event BeginPlay

> =~ B Exec Is Valid [ \ ¥ Bind Event to Platform Pressed
L3 D

Input Object Is Not Valid >

T » Target
BP Platform &
Event

¢ CustomEvent_0 7 f Activate

necey

BP Platform
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@ BP_Platform_Sparks (self)

> *7 Sparks (Inherited)
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Chapter 5: Object Interaction with Blueprints

Unreal Project Browser
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":'i. Create , WO Content , ={g Blueprints &= Cinematics

® Lights

*I Visual Effects
| Volumes
@ AllClasses

F= World Outliner X

Q

@® Label »

v ® FirstPersonExampleMap (Editor)
> Bm ArenaGeometry
> @ Lighting
> @ RenderFX

@ FirstPersonCharacter Edit FirstPersonCharacter

P> NetworkPlayerStart layerStart
@ SkySphereBlueprint Edit BP_Sky_Sphere

Tt] TemplateLabel TextRe

3= Detalils X

é,%[’qflinderTarget \ + ADD =2 o

$Z CylinderTarget (Instance)

$Z StaticMeshComponent (StaticMeshComponent0)

>  TRANSFORM
Vv STATIC MESH

< Cylinder
Static Mesh B
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+' New Folder

[¥ Import to /Game/FirstPersonBP/Materials...

={> Blueprint Class

%ﬁ Level
@ Material

File Edit Asset Window Tools Help

(A1)

/
& M_TargetRed X

= Save [Pp Browse Q Search h‘ Home _':'_ Hierarchy  (Gp Live Update & Clean Graph ®= Preview State

ed > Material Grapl

_M_TargetRed
O Base Color
O Metallic
O Specular
O Roughness
O Anisotropy

O Emissive Color

O Normal

35 Details i Parameters O Tangent

O World Position Offset
o} B &
Vv  PHYSICAL MATERIAL

Phys Material

O Ambient Occlusion
Phys Material Mask

O Pixel Depth Offset
v MATERIAL

Material Domain




@

> Atmosphere

> Blends

> Chromakeying
> Color

> Constants

> Coordinates

> Cubemaps

> Custom

> Debug

> Decals

> Density

> Depth

> Distance Fields
> Foliage

> Font

> Functions

> Get Post Process Setting

[f X vectorpa

v Parameters

VectorParameter




u Color Picker X

Drag & drop colors here to save sRGB Preview

Color

Param (1,0,0,0)

v Advanced
R 1.0

G 0.0

B 0.0

Hex Linear FFO000

A 0.0 - Hex sRGB FF0000

Cancel

e
Color M_TargetRed

A

/ @ Base Color
.b

O Metallic

Param (1,0,0,0)

O Specular
O Roughness
O Anisotropy

O Emissive Color




{\_X scalarpa

v Parameters
ScalarParameter

$s M_TargetRed » Material Graph

4 M_TargetRed

@ Base Color
° /

@ Metallic
O Specular
@ Roughness
O Anisotropy

O Emissive Color

O Normal
O Tangent

Roughness
Param (0.1)

v O World Position Offset

®

=i- Details
% CylinderTarget -+ ADD
% CylinderTarget (Instance)

7 StaticMeshComponent (StaticMeshComponent0) (Inherited)




u Create Blueprint From Selection

Blueprint Name BP_CylinderTarget

Path /Game/FirstPersonBP/Blueprints

% Creation Method

Replace the selected actor with an instance of a new Blueprint Class
inherited from the selected parent class.

Replace the selected actors with an instance of a new Blueprint Class
Child Actors inherited from the selected parent class with each of the selected
Actors as a Child Actor.

Replace the selected actors with an instance of a new Blueprint Class

Harvest Components . - -
: inherited from the selected parent class that contains the components.

s Parent Class

L

> StaticMeshActor

4 items (1 selected)

Cancel

All Actions for this Blueprint v Context Sensitive
(X hit
v Add Event

v Collision

v Chaos

F Convert Physics Collision to [§iii Result

v Collision

® Assign On Actor [gIi

@ Bind Event to On Actor [FIi



© Event Hit / Executable actions Context Sensitive
P o
D (\x set material
MyiComp Wil Set Material

Other Set Material (StaticMeshComponent)

Oeneomp NillSet Material[$YANEME

Self Moved F by Name (StaticMeshComponent)
Hit Location JF Set Scalar Parameter Value

Hit Normal J Set Scalar Parameter Value on Materials (StaticMesh
Normal Impulse J Set Vector Parameter Value

Hit J Set Vector Parameter Value on Materials (StaticMesh

(} Event Hit i J Set Material

. Target is Primitive Component

@ Target

My Comp

Other

Other Comp (» Element Index @

Self Moved | Material

M_TargetRed v

X red

Hit Location O»

Hit Normal O» ( N )
one

Normal Impulse O»

Matsiall M_Concrete_Poulf]

Hit

-
Static Mesh Component &




© Event Hit

My Comp

Other

Other Comp
Self Moved

Hit Location

Hit Normal
Normal Impulse

Hit

Actions taking a(n) Actor Object

Context Sensitive
Reference

L‘)( projectile

v Add Component
v Movement

o Add BIRESIE Movement Component
v Utilities
v Casting

Do~

- Cast To FirstPersonProjectile




© Event Hit
P — >
My Comp Object
Other @
Other Comp

Self Moved

As First Person Projectile

JF Set Material

"+ CastTo FirstPersonProjectile Targe

»P—»
Cast Failed [ Target
(O Element Index @

Material

T — = M_Targe

Static Mesh Component @

Hit Location O»
Hit Normal O»
Normal Impulse O»

Hit

- .
=1- Details

Q

> VARIABLE
% TRANSFORM
Scale \3 a 1.0

© static

Mobility

% COLLISION

Simulation Generates Hit Events

Phys Material Override

Generate Overlap Events
Can Character Step Up On

> CcCollision Presets

|10

[-] stational

None

© Q

BlockAllDynamic




—-— 0
- Details

Q

%  VARIABLE
Variable Name Speed
Variable Type & Float

Instance Editable

=i Details
Q

> VARIABLE
%  DEFAULT VALUE

Speed

Q

v VARIABLE
Variable Name TimeToChange
Variable Type & Float

Instance Editable




- :
=1- Detalls

% VARIABLE
Variable Name Direction
Variable Type & ‘ector

Instance Editable

-] — -
1= Details
Q

> VARIABLE
v  DEFAULT VALUE

> Direction

NormaliZzethexdirect

J Normalize

Return Value O»

» A
Direction @ —— ®

(» Tolerance




@ Actions taking a(n) Float Context Sensitive

(X *
v Math
v Float

J Multiply by Pi
v Utilities
v Operators

*  Multiply

J Get World Delta Seconds ® Add pin ®

Return Value @




® O

b

' &
)

O x[0.0] ¥[0.0] 2{0.0] pgq pin @

Promote to Variable
Split Struct Pin

Add pin

Reset this node to wildcard

¢ N N
; o >
if S XA i Ao

Float
Integer
Vector 4 Structure (by ref)

Normalizethexdirecton:

" f Normalize
/'v_‘
Directon @ — @ A

O» Tolerance

O

v 4
X

Add pin ®

J Get World Delta Seconds

Return Value @




EVETYATAIMEMIPUAtEN OCATION

J AddActorWorldOffset
© Event Tick Target is Actor

P — » D
Delta Seconds O» Target [ self] Sweep Hit Result

Delta Location

@ x[00] v[00] 2[00

Sweep

Teleport

NOTmalZERi el ITECHONWECTON: 2Yapyiring, Yuckiia loeziiog)

J Normalize J AddActorWorldOffset

—— =
© Event Tick

Directon @ — @ A Return Value @ -
O Tolerance | 0.0001 »P — » D
4 Delta Seconds O» Target [ self] Sweep Hit Result
@ Delta Location
v 5

GETNESPEEUNEIalVERORITTIE °

S
x v weep
— > .

Speed @ —_ ~ ~ / Add pin ® Teleport
L _ X
F Get World Delta Seconds / ® Add pin ®

Return Value @

¢ ChangeDirection

b




© ChangeDirection

Direction @

" F Set Timer by Event
b b

Event Return Value

O Time

Looping




6 Event Begiinblgy . '7 f Set TimerI)y Event

Event Return Value

/ - .
Time to Change @—————— @ Time

Looping

¢ ChangeDirection

—» SET

@’ Direction

Direction @

i- Details X
s BP_CylinderTarget -+ ADD
$Z BP_CylinderTarget (self)

$Z Static Mesh Component (StaticMeshComponent0)

Q B % &

v  DEFAULT
Speed
Time to Change

> Direction




Chapter 6: Enhancing Player Abilities

© InputAxis TurnRate J Add Controller Yaw Input
p =———L BN S
[ 4

gisiValue .’ \
®

o —

- - @ o
Base Tum Rate @ —— ;
ase Turn Rate @ - Add pin ®

f Get World Delta Seconds

Return Value @ -

© InputAxis LookUpRate J Add Controller Pitch Input
» ———tC ECRP PR
|2

Axis Value @ ¢
\ Target | ::e}f]
®

® ———— @V

— ® X
BaseLook Up Rate @ —— :
EERI U ERL o Add pin ®

F Get World Delta Seconds

Return Value @




MouseNnpuL

J Add Controller Yaw Input
€ InputAxis Turn > — o
. /
Target self
Axis Value @ = =)
® Val

J Add Controller Pitch Input

- | ivvil

€ InputAxis LookUp

Target sclf
Axis Value @
\ .’ Val




© InputAxis MoveForward F Add Movement Input

Axis Value @

4
Target

)

/. @ World Direction
JF Get Forward Vector F @ Scale Value
3+ Select

Force

—_—
i : g @ False Return Value &
First Person Canr Target Return Value @

o = ® True
J Get Actor Forward Vector
Index

Return Value @
J Is Head Mounted Display Enabled

Return Value

F Add Movement Input
€ InputAxis MoveRight

Axis Value @ Target

J

@ World Direction

J GetRight Vector @ Scale Value

— 4+ Select

First Person Camera Force

Target Return Value @ ~ | ® False Return Value &

~ ® True
JF Get Actor Right Vector
Index

Target <,.vn| Return Value @

f Is Head Mounted Display Enabled

Return Value




Juio

J Jump
< InputAction Jump Target is CI

Pressed [P i
Released [P Target @f

Key -
J Stop Jumping

1aledl | 1A acicl

»
Target self

® World Settings

2% Draicrnt QottinAc
e 3,-%;{31[.1_:-”. ettin
: Froject ocuung




v BINDINGS

Action and Axis Mappings provide a mechanism to conveniently map keys and axes to input
behaviors by inserting a layer of indirection between the input behavior and the keys that
invoke it. Action Mappings are for key presses and releases, while Axis Mappings allow for
inputs that have a continuous range.

v Actionr\Aappings@ ﬁ
Jump
Fire
ResetVR
Sprint

= Left Shift shiftt |ctrl | Alt  Cmd

Zoom (W]

o Right Mouse Button Shift Ctrl Alt Cmd

>  Axis Mappings (3) ﬁ

SPHnt:

& InputAction Sprint SET
Pressed
O» Max Walk Speed

Target

Released [P

Key

SET
—»
—_—
Character Movement O» Max Walk Speed [600.0

Target




All Actions for this Blueprint s Context Sensitive

e . e N
( % sprin )

v Input

v Action Events

o T
i Components u =it Details
+ADD Q

Q

& FirstPersonCharacter (self)

s : . >  VARIABLE
v B Capsule Component (CollisionCylinder) (Inherited)

R, Arrow Component (Arrow) (Inherited) 2 SOCKETS
2, Mesh (CharacterMesh0) (Inherited) >  CHARACTER MOVEMENT (GENERAL SETTINGS)
v B<FirstPersonCamera v CHARACTER MOVEMENT: WALKING
v 2 Mesh2P
v 2 FP_Gun
® Sphere

%, L_MotionController

Max Step Height 450
Walkable Floor Angle 44765083
Walkable Floor Z
v o, R_MotionController Ground Friction
Q
v @ VR_Gun Max Walk Speed
® VR_Marker
Max Walk Speed Crouched

Character Movement (CharMoveComp) (Inherited) Min Analog Walk Speed

Braking Deceleration Walking




Actions taking a(n) Character

T — ® Movement Component Object Context Sensitive
Character Movement ( Reference

( X walk speed )

v Variables
v Character Movement: Walking

® Get Max

® Get Max Crouched
® Get Min Analog

® Set Max Crouched
® Set Min Analog

© InputAction Zoom f SetField Of View

[arget is Camera Component

Pressed [P

Released [

> Target
Key -

O In Field Of View

.
First Person Camera




(® Timeline_0

> Play Update [
> Play from Start Finished D
[> Stop Direction

[> Reverse

[> Reverse from End

[> Set New Time

O New Time 0.0

f M VAR | (3+ Length : Use Last Keyframe

v Field of View

External Curve .IO‘OO

None Vv @ Q x- h [l g

Synchronize View
Reorder 80.00




0.25
Value 45.0

Disala ey Fr Py SN
CRignelielcior Zooig)
€ InputAction Zoom (® Timeline_0 7 F Set Field Of View
Pressed p —— [P Play Update [p = o
Mg
Released [P > Play from Start Finished >
Target

Key D stop Direction
In Field Of View

.»
P Reverse Field Of View @ —

[ Reverse from End

> set New Time [ ———
First Person Camera

O New Time lﬂ]




VY  PROJECTILE
Initial Speed
Max Speed

Rotation Follows Velocity

Initial Velocity in Local Space

Projectile Gravity Scale

% PROJECTILE BOUNCES
Should Bounce

Bounce Angle Affects Friction

Z Branch J Add Impulse at Location
/—. True.\ llgskisLimyiive Component

Condition False [p
\ Target

@ Impulse

© Event Hit

My Comp

Other
@ Location

Self Moved - Return Value (» Bone Name {None

Hit Locati O it
ILOCHION O (» Bone Name
Hit Normal O (Then destroy this projectile

Normal Impulse O» -
J DestroyActor

Other Comp @

J Get Velocity
Hit ey

Target f Return Value @ S

Target [ self

J GetActorLocation

Return Value @




© Event Hit »» Cast To FirstPersonProjectile W—'
P — > P-==-P True
My Comp C » Object Cast Failed [ Condition False
Other @ As First Person Projectile
Other Comp
Self Moved Primed
Hit Location O»
Hit Normal O»
Normal Impulse O»

Hit

2 Branch
® True D

Sondiicn False [ JF Set Material

Target is Primitive Com

e
SET

Static Mesh Component | Target Primed

L ———

(O» Element Index @

Material

M_TargetRed w

J Play Sound at Location

\ ?E Branch / L 4 D
® True [P Sound

Condition False [P

Explosion01

@ Location




€ Event Hit )
»» Cast To FirstPersonProjectile
| 2 »P— D

Object Cast Failed > Condition False |

My Comp |
Other @
Other Comp As First Person Projectile @ Location
Self Moved
Hit Location @
Hit Normal O»

Normal Impulse O»

Hit

f Play Sound at Location

| » F DestroyActo
F Spawn Emitter at Location I Actor

Sound
»

@ Location Emitter Template Return Value

@ Location

Rotation

Auto Destroy

Pooling Method

None

Auto Activate System

WHERRBRUTHY e EnH SETRopmMEd N Hal EadyprmEd S ESTOYSEIN

© Event Hit »+ Cast To FirstPersonProjectile f Play Sound at Location
T Branch
»-» » N » Te B == » f DestroyActor
Tue 7 . . :
My Comp Object Cast Failed D Sound J Spawn Emitter at Location
Condition  False Explosion | |
Other As First Person Projectile B » L -
Other Comp @ Location Emitter Template Return Value Target [self |

- P_Exph
Self Moved :
Hit Location @ b Location

Primed _ Rotation

Hit Normal O» -
0.0] v[0.0]

0]
Normal Impulse O

FSet Material Scale

g 10] v[1:0) z[1.0]

Target Primed

Auto Destroy
Static Mesh Component Yy

Pooling Method

Element Index

Material
Auto Activate System



Chapter 7: Creating Screen Ul Elements

Ammo:30

Targets Eliminated:0

v VARIABLES

> My Character
> Components

GunOffset

®

BaseTurnRate
BaselLookUpRate
UsingMotionControllers?
Fingerindex

PlayerHealth
PlayerStamina

PlayerCurrentAmmo

O O R G

TargetsEliminated




== Details
Q

> VARIABLE
Vv  DEFAULT VALUE

Player Current Ammo

© Bm Content > FirstPersonBP >

Q

ke | -

Blueprints Materials




Gameplay

Materials & Textures
Media
Miscellaneous
Paper2D

Physics

Sounds
terface

B Add Quixel Content

M Palette

Q

v

PANEL

[®] Canvas Panel
] Grid Panel
Horizontal Box
@ Overlay

¢ Safe Zone

== Scale Box

E? Scroll Box

@[ Size Box

822 Uniform Grid Panel
Vertical Box

M Widget Switcher
=" Wrap Box

Az Font

ﬁ Slate Brush

TA Slate Widget Style

E Widget Blueprint




& Designer

- -
=i- Details X

Player Stats Is Variable

Q B &

Vv  SLOT (CANVAS PANEL SLOT)

"= Hierarchy

v [E] [Canvas Panel]
v @ [Player Stats]

v [ [Player Stats Texts]
[Health label] "Health"
[Stamina label] "Stamina”

v [ [Player Stats Bars]

&D Health Bar
@D Stamina Bar




1000

@3 None I Screen Size v  Fill Screen v




- — -
=i- Detalls

Player Stats Is Variable

Q B

Vv  SLOT (CANVAS PANEL SLOT)
> Anchors Anchors
Position X 50.0
Position Y 30.0

Size X 500.0
Size Y 80.0
> Alignment 0.0
Size To Content

ZOrder




— 2
=3~ Detalls

& Health Bar Is Variable

Q B &

Vv  SLOT (VERTICAL BOX SLOT)

> Padding 0.0

Size Auto| Fill
Horizontal Alignment

Vertical Alignment

APPEARANCE

Fill Color and Opacity Bind v &




e .
=i- Detalls

Health label Is Variable

Q =R,

Vv  SLOT (VERTICAL BOX SLOT)
> Padding 0.0

Size Auto  Fill
Horizontal Alignment

Vertical Alignment

v CONTENT

Text Health Bind wv o

v  APPEARANCE

> Color and Opacity - Inherit  Bind v

> Font




— .
1= Detalls

Player Stats Is Variable

Q B

Vv  SLOT (CANVAS PANEL SLOT)

» Anchors Anchors

-] -
1= Detalls

&0 Health Bar Is Variable

Q B &

v PROGRESS

Percent 1.0

Bar Fill Type Left to Right




:= Hierarchy

Q

v [HUD]
v [&] [Canvas Panel]

> & [Player Stats]

v [ [Weapon Stats]
[Ammo label] "Ammo:"
[Ammo left] "30"

v B [Goal Tracker]
[Targets label] "Targets Elimi.."
[Target count] "0"




e 2
=i- Detalls

Weapon Stats Is Variable

Q B &

vV  SLOT (CANVAS PANEL SLOT)
> Anchors Anchors
Position X -200.0

Position Y 300

Size X 160.0
Size Y 40.0
> Alignment 0.0
Size To Content

ZOrder




- »
=1- Detalls

Goal Tracker Is Variable

Q B &

vV  SLOT (CANVAS PANEL SLOT)

> Anchors Anchors
Position X -100.0
Position Y 50.0

Size X 100.0
SizeY 30.0

> Alignment 0.0

Size To Content

ZOrder




APPEARANCE
Color and Opacity
Font

Font Family
Typeface

Size

Letter Spacing

Roboto

Bold

(= ]

Bind W




M My Blueprint

+ADD Q

v GRAPHS
v %2 EventGraph
€ InputAction Jump
€ InputAxis Turn
€ InputAxis LookUp
€ InputAxis MoveForward
€ InputAxis MoveRight
B |nhputTouch
€ InputAction Fire
€ InputAxis TurnRate
€ InputAxis LookUpRate

- Event BeginPlay

€ InputAction ResetVR
© InputAction Sprint
€ InputAction Zoom




NSNS AR RN
© Event BeginPlay s Create HUD Widget

=P D
Return Value

Class HUD w

Owning Player

Dz plUD o) Sepad)
5 0 0 5 0 O 1
© Event BeginPlay ¥ Create HUD Widget J Add to Viewport

e
Target is User Widget
»—» »

Class HUD w Return Value @

_» Owning Player

v PROGRESS
Percent 1.0 Bind wv )

Bar Fill Type Left to Right

Is Marquee + Create Binding

8 Get Health Bar Percent0 »# Cast To FirstPersonCharacter
| — D
Object Cast Failed [
f Get Player Character As First Person Character

(O» Player Index @ Return Value @




B8 Get Health Bar Percent 0 »# Cast To FirstPersonCharacter ¥ Return Node
»P— P P ——»
; Cast Failed @ Return Value
m— As First Person Character @

O Player Index @ Return Value @

Target Player Health @

B Get Stamina Bar Percent 0 "»» Cast To FirstPersonCharacter ¥ Return Node
»P — P |
Object Cast Failed D @ Return Value
J Get Player Character As First Person Character @

(O Player Index @ Return Value

Target Player Stamina @

VvV  CONTENT

Text Bind wv S

+ Create Binding




¥ Get Ammoleft Text 0 »» Cast To FirstPersonCharacter ¥ Return Node
»P—» D e e — )
Object Cast Failed D @ Return Value
J Get Player Character As First Person Character ’ J ToText (integer)
O Player Index [0 | Return Value ® Value Return Value @

e = v
Target Player Current Ammo @

8 Get Targetcount Text 0 »$ Cast To FirstPersonCharacter ¥ Return Node
»P—» | T e e e T e
Cast Failed > @ Return Value
J Get Player Character As First Person Character J ToText (integer)

O PlayerIndex [0]  Return Value @ Value Return Value
>~ bl L=l

Target Targets Eliminated @ v

(Play firing sound ) '_‘

"7 Play Sound at Location

SET
4

Sound

FirstPersonTem W

@ Location

™
Increment Int ) F DestroyActor

»—» >»—» .. >

Return Value Object Cast Failed >

»+ Cast To FirstPersonCharacter

As First Person Character |

— Target Targets Eliminated @
f Get Player Character

O Player Index m Return Value




Health . Ammo:23
Stamina Targets Eliminated:3

-




Chapter 8: Creating Constraints and Gameplay Objectives

IsSprinting
StaminaManagerName
SprintCost
StaminaRechargeRate
StaminaDrainAndRechargeTime
SprintSpeed

WalkSpeed

== Details

o

v MACROS

R v  VARIABLE
M StartSprinting

- T R ET rinting
M StopSprinting
M ManageStaminaDrain Variable Type Boolean

M ManageStaminaRecharge Instance Editable

= Details
Q

%  VARIABLE
Variable Name
Variable Type String ~
Instance Editable

Blueprint Read Only

%  DEFAULT VALUE




== Details
Q

%  VARIABLE
Var SprintCost
able Type & Float v

Instance Editable

Blueprint Read Only

%  DEFAULT VALUE

5 print Cost 0.05

;m vy Blu;print
+ADD Q
GRAPHS
FUNCTIONS
MACROS
StopSprinting

VARIABLES

— —
1= Details

Q

> GRAPH
%  INPUTS

%  QUTPUTS




- "8 Outputs
SET
p— P out
Is Sprinting

@ Max Walk Speed O

Pammee = Target

Walk Speed @

r~ .

Character Movement

E COIT’I[)OHEIT[S

+ADD Q

® FirstPersonCharacter (self)

Capsule Component (CollisionCylinder)
R, Arrow Component (Arrow) (Inherited)
2N (CharacterMesh0) (Inherited)
B4 FirstPersonCamera

2. L_MotionController

2. R_MotionController

Character Movement (CharMoveComp)

- Inputs

< Branch 8 Outputs
n P 7

True B P out
Is Sprinting @ Max Walk Speed D

Condition False
T — Target » )

Sprint Speed @ /
P R —— . ——

Character Movement J Does Timer Exist by Function Name 37 Set Timer by Function Name
Object | s Return Value (4 » »
Function Name

Object [ self] Return Value
S —————— = L

Stamina Manager Name Function Name

I -

Stamina Drain and Recharge Time @ @ Time

Looping




Vs
Player Stamina @
®

Sprint Cost @ i : - Add pin ® )
————————— / SET
= Inputs T Branch //’ -
hPp-———— P True p 7/ @ Player Stamina (07 =0
fonilin = 1rase D \ Stop Sprinting / B out

f Get Velocity Pin Out P

arget Is Actol

Target | Return Value @ —, =

®
O
Return Value @

o o

Player Stamina @

=

Stamina Manager Name - . .
f Clear Timer by Function Name

;(; Bran /
i i
» True —' ' Outputs
Condition False |p Function Name P out

— SET
F Nearly Equal (float) —»

T @A Return Value

T

Player Stamina @
O B|[1.0
O Error Tolerance | 0.0

T -~

Player Stamina @————@

_| ~ Add pin ®

Stamina Recharge Rate @




M My Blueprint X

+ADD Q

GRAPHS
®: EventGraph
< InputAction Fire

TurnRate

NPUTSHOSTarGANdSIOpSPHNTNG|

Player Stamina @ T—01 ~
‘@

Fammme. o = ¥
F— I e
Sprint Cost @

g N S S J Nearly Equal (float)

Player Stamina @ & A Return Value

TT—— & B i
Sprint Cost @ 0 R
O» Error Tolerance f Add pin ®

< InputAction Sprint C Branch M Start Sprinting
Pressed p ———— P Truep —— P In Out

R d P Condition Fals

__
M Stop Sprinting
P In out >




All Actions for this Blueprint
» custom event

Add Event

v Add Custom Event...

€ Event UpdateCustomMovement

I sofntineg drziin seninz, otn2niss

—
¢ ManageStamina M Manage Stamina Drain

. Branch > out [
n ut [
»P — b True [P =T

Condition False —_—
I I lse B M Manage Stamina Recharge
Is Sprinting

Pn Out [

SPawnIprojectiie

© InputAction Fire <. Branch

Pressed p —m—— o P True P

Released [ Condition False [
Key

—— ~
Player Current Ammo @




- .
1= Details

MATERIALS

M_Door

©®@ Q &

% COLLISION

MNone

©® Q

MNone




Q

%  VARIABLE
Ammo

© Event ActorBeginOverlap »» Cast To FirstPersonCharacter .
P — P »P—>

Other Actor Object Cast Failed [ ~— @ Player Current Ammo

SET

As First Person Character Target

Target Player Current Ammo @ » _ ®

. — : Add pin ®
Ammo Pickup Count @

. g J Play Sound at Location ¥ pestroyActor

SET \LJL
—» —» >
@' Player Current Ammo » [ ]

Target Target | self ]

< @ Location

® - ,
+ ,__—\_,
Add pin ® J GetActorLocation

larget is

Target self] Return Value @ >




J Play Sound at Location

Tiles
List

Sound Columns

Path View Filters

Show C++ Classes

Show Developers Content

i o Show Engine Content

Show Plugin Content
Show Localized Content

Targets Eliminated:0




- B
71- Details

Q

%  VARIABLE
TargetGoa
Variable Type & |nteger
Instance Editable

Blueprint Read Only

%  DEFAULT VALUE

Targ al

i= Hierarchy

Q

[HUD]
[=] [Canvas Panel]
?[F’ld rer S
& [Weapon Stats]
[Tcur]et label] "Targets Elimi.." D
' :.olmt] ‘0"

la':':-!?

L

[lef] goal] "0"

CONTENT

Bind v | &

+4 Create Binding




»# Cast To FirstPersonCharacter

Cast Failed [>

8 Get Targetgoal Text 0

As First Person Character

Jf Get Player Character

 Player Index [0]  Retumn Value p—

Target Target Goal @

Gameplay

Materials & Textures
Media
Miscellaneous
Paper2D

Physics

Sounds

B Add Quixel Content

 — -
*= Hierarchy

Q

[WinMenu]

] [Can anell

@ [Win msg] "You Win!"

B Btn restart

[Txt art] "R
B Btn quit

[Txt quit] "Quit”

8 Return Node

@ Return Value

f f ToText (integer) —

@ Value Return Value @

v

Az Font

-
L7 Slate Brush

-

' .
,M Slate Widget Style

LLLLLE




Details

@ Win msg Is Variable

Q

SLOT (CANVAS PANEL SLOT)

Anchors

SLOT (CANVAS PANEL SLOT)

Anchors

-190.0

AR

=-250.0

100.0

300

Alignment 0.0




%  CONTENT

Bind w

Inherit Bind

|s Variable

Ancho

-180.0

-50.0

100.0

> Alignment 0.0




Restart

Quit

%  EVENTS
€ onclicked

2 OnPre

» OnRe

> OnHovered

€ On Clicked (Btnrestart) Jf Open Level (by Object Reference) J Remove from Parent

»P— P »
\ .
Level

Target [ self|




< On Clicked (Btnquit) £ Quit Game
P — P
Specific Player
Quit Preference

Quit

Ignore Platform Restrictions

All Actions for this Blueprint Context Ser

(% custom event

Add Event

Add Custom Event...

€ Event UpdateCustomMovement

© End Game f Set Game Paused

» D
>

Paused Return Value

© End Game F Set Game Paused

» > —»
b

Paused Return Value Show Mouse Cursor

SET

Target
J Get Player Controller

(» Player Index ]E] Return Value




R,
reate Win Menu Widget [;] JF Add to Viewport

SET
N
[
Show Mouse Cursor Return Value
Target

Owning Player

“© End Game
© CheckGoal T Branch f Delay c Target
> - » True p — P Completed [ — P

Condition False [> O Duration | 1.0 Target

e

Targets Eliminated @

-

Target Goal @

»# Cast To FirstPersonCharacter

—_— —

Increment Int
& Check Goal

J DestroyActor

. d i g

Target

Object Cast Failed [> < O

As First Person Character

—_— Target Targets Eliminated @
J Get Player Character

Player Index [0  Return Value




F
Health
Stamina

-

Restart

Quit




Chapter 9: Building Smart Enemies with Artificial
Intelligence

«eack RESULTS FOR "ANIMATION STARTER PACK"  animationstarter X Q

Home Browsev Industriesvv Freev 0OnSale Submit Content Help

Sortby: Relevancy L 4

A Splitscreen o
”—;n’{m e 1:m FPS Starter Pack

N

,_\Sho{)t! Aim! Reload!

Played
| - . ~
Crouch! Switch Weapons!
Sprint! Jump! Prone! 5
N

Deploy Pickups!

Animation Starter Pack SplitScreen Template FPS Starter Pack

R$140.90 R$56.32 R$451.02




F= World Outliner X

Q

® Label »

v @ FirstPersonExampleMap (Editor)
> @@ ArenaGeometry
v & Lighting

3#%, Light Source

[ LightmassimportanceVolume
+ PostProcessVolume
£ SkyLight




=i~ Details X
[ LightmassimportanceVolume -+ ADD

BB LightmassimportanceVolume (Instance)

H;J BrushComponent (BrushComponent0) (Inherited)

Q B % &

Vv  TRANSFORM

Location v 13877612 | 2089.9858 | 1277.7109:

Rotation 00° | 0.000157°

Scale o | 1110107 | 20

== Detalils X
%) PostProcessVolume -+ ADD
. PostProcessVolume (Instance)

&/ BrushComponent (BrushComponent0) (Inherited)

Q B &« &

Y  TRANSFORM

Location v -316.16876. | 2116.15966 | 460.0

Rotation W 0.0° | 00° | 00°

Scale v  uh 20.0 | 440 | 7.25







== Details

% BigWall2 + ADD =~ o

% BigWall2 (Instance)

$Z StaticMeshComponent (StaticMeshComponent0) (Inherited)

Q B &« &

Vv  TRANSFORM
Location v

Rotation v

Scale Vv a

5i- Details X
s Shape_Wedge_B -+ ADD
% Shape_Wedge_B (Instance)

$Z StaticMeshComponent (StaticMeshComponent0) (Inherited)

Q B & &

v TRANSFORM

Location Vv | 25000 | 1700

Rotaton Vv : | oo0° 90.0°

scale v o ; | 30 | 30

Mobility [-] Stationary  «;» Movable




Vv  STATIC MESH

Shape_Wedge_B

Static Mesh
) © Q

Vv  MATERIALS

; CubeMaterial
Element 0 .
w © Q B

v TRANSFORM
Location W
Rotation 00°

Scale w a 6.0




'+ Create , WO Content | ={g Blueprints == Cinematics

Lights
Shapes

3 Cinematic
Visual Effects
Volumes

All Classes Nav Modifier Volume




- e .
=1~ Detalls X

NavMeshBoundsVolume -+ ADD

B NavMeshBoundsVolume (Instance)

&/ BrushComponent (BrushComponent0) (Inherited)

Q B & &

v  TRANSFORM
Location Vv -3160 | 21160 | 460.0
Rotation 0.0° 00° | 00°

Scale 20.0 | 440 | 7.0




u Pick Parent Class

> COMMON

v ALL CLASSES
X ASP_ RO
v @ Object

vi
ve
Ue4ASP_Character

5 items (1 selected)

SELECT CANCEL

Animation

Artificial Intelligence

Blendables
Blueprints
Editor Utilities
Foliage

FX

Gameplay

Vv 4

— s
= Behavior Tree

F‘\_I Blackboard

)

' Environment Query

v WV VvV WV VvV VvV




Bm Content > FirstPersonBP > Enemy

Q

Ay, . | min

SAL
7\ ‘ R

BB_Enemy BP_Enemy BP_Enemy BT_Enemy
Blackboard Character Controller Behavior

{:} Class Settings =i~ Class Defaults P Simulation

== Details
Q

Vv  PAWN
Use Controller Rotation Pitch
Use Controller Rotation Yaw
Use Controller Rotation Roll
Can Affect Navigation Generation
Auto Possess Player Disabled

Auto Possess Al Placed in World

Al Controller Class BP_EnemyController Vv @ Q X




Vv  MATERIALS

L M_TargetRed

© Q EF

Element 0 .

M_UE4Man_ChestLogo

© Q &

Element 1

v  RENDERING

Visible

Hidden in Game




".|.. Create ;, O Content , ={g Blueprints

Lights
Shapes

; Cinematic
Visual Effects
Volumes
All Classes

Empty Actor
Empty Character
Empty Pawn
Point Light
Player Start

Box Trigger

&, Sphere Trigger




! Blackboard I Blackboard Deta X

Q

New .I(ey v KEY

Q Entry Name CurrentPatrolPoint

v KEYS Entry Category None
SelfActor

. Entry Description
@@ CurrentPatrolPoint R

Vv Key Type Object
Base Class Actor

Instance Synced

v KEY

Entry Name PlayerCharacter
Entry Category None

Entry Description

Vv Key Type Object e

Base Class Character v © Q ® X

Instance Synced




- e
1= Detalls

Q

v  VARIABLE
Variable Name PatrolPoint]
Variable Type @ Actor

Instance Editable

v VARIABLES

PatrolPoint1
PatrolPoint2

CurrentPatrolPoint




- — -
1= Detalls

Q

v VARIABLE
Variable Name
Variable Type

Instance Editable

‘v  DEFAULT VALUE

Patrol Point Key Name

M My Blueprint
+ADD Q

> GRAPHS

> FUNCTIONS

v MACROS

PatrolPointkeyName

@ Name

CurrentPatrolPoint

Jl’8 UpdatePatrolPointBB

v VARIABLES




| —
—]
] —

Q

Detalils

GRAPH
Vv  INPUTS

In

Vv  OUTPUTS

Out

JF Set Value as Object

Target is

f Get Blackboard . »

o Target

Patrol Point Key Name @ /

77—
Current Patrol Point &

Return Value | Target
® Key Name

Object Value

€ Event BeginPlay

SET
»P —>

» Current Patrol Point

Patrol Point 1

P— Pbn

@ Outputs

P — Pout

. M Update Patrol Point BB
out D




Patrol Point 1

EC. prandh
—»

© Event ActorBeginOverlap

Other Actor Condition

—
Patrol Point 2 @

BPEEREMYyContioller

© Event BeginPlay
»

Cp

SET
—»

Current Patrol Point

i)
/
A

M Update Patrol Point BB
Pin out

—
Patrol Point 2

True P

Fal?

«C Branch
True P

False > -
~b»

Condition
SET

S
Patrol Point 1 &

Current Patrol Point

‘ F Run Behavior Tree

Target is AlCc

o

Return Value

BTAsset

BT_EnemyBeha w




ld Details

Q

v Al

BEHAVIORTREE

BB_EnemyBlackboard v

Blackboard Asset WV @ Q ©

M Blackboard

Q

v KEYS

SelfActor
CurrentPatrolPoint
PlayerCharacter




. ROOT
BB_EnemyBlackboard

Q

¥ ROOT v Composites
BB_EnemyBlackboard

Simple Parallel

o
" Move to Patrol
Sequence

'

«+= Move To
MoveTo: SelfActor

W




Vv  BLACKBOARD

Observe Blackboard Value

Blackboard Key CurrentPatrolPoint Vv

v  WAIT
Wait Time

Random Deviation

. ROOT
BB_EnemyBlackboard

¢ o

! Move to Patrol
Sequence

P

@ @

= Move To % Wait
MoveTo: CurrentPatrolPoint Wait: 3.0+-1.0s




- :
=1~ Detalls X

® BP_EnemyCharacter -+ ADD
&

¥ BP_EnemyCharacter (self)

> B Capsule Component (CollisionCylinder) (Inherited)

B & &

TRANSFORM
ANIMATION
MESH
DEFAULT

Patrol Point 1 PatrolPoint1

Patrol Point 2 PatrolPoint2

! Components

+ADD Q
X pawn

£% BT Noise Emitter
. Pawn Sensing

| ¥ Floating [ZEW1) Movement




Vv  EVENTS
O On See Pawn
O On Hear Noise
O On Component Activated

O On Component Deactivated

z} On See Pawn (PawnSensing) . »# Cast To FirstPersonCharacter JF Set Value as Object

»P— > [ 4
; == T
@ Object Cast Failed >

§ § Target
As First Person Character

[ B GAVEN
CF GetBlackboard @ Object Value

Target | self Return Value @

T —
HEVERGANEN B Z

¥ ] New Blackboard . New Task | *® New Decorator ¥ New Service

- — -
=1- Details

Q

> TASK
Y  DESCRIPTION
Custom Description

Node Name Clear BB Value




v VARIABLE
Variable Name Key
Variable Type Blackboard Key Vv

Instance Editable

v GRAPHS ©)

&= EventGraph
FUNCTIONS (6 OVERRIDABLE) Override @

MACROS
Receive Abort BTTask Blueprint Base

Receive Abort Al BTTask Blueprint Base
Receive Execute BTTask Blueprint Base

v VARIABLES
Key

EVENT DISPATCHERS Receive Execute Al  BTTask Blueprint Base
Receive Tick BTTask Blueprint Base
Receive Tick Al BTTask Blueprint Base

© Event Receive Execute f Clear Blackboard Value J Finish Execute

larget is Bl I ask Blueprint Base¢

P —» .4
\.

Owner Actor C» Key

» Target igcif]
—

Key Success




Y. ROOT
BB_EnemyBlackboard

ANe

., Selector
Selector

[

S
® ‘" Move to Patrol
[J Can see Player? Sequence
(aborts lower priority )
Blackboard: PlayerCharacter is Is Set @ + \
4 Attack Player PY

Sequence -
«= Move To .+ Wait
MoveTo: CurrentPatrolPoint Wait: 3.0+-1.0s




i Details

Q

v FLOW CONTROL

Notify Observer On ResultChange v

Observer aborts Lower Priority

v BLACKBOARD

Key Query Is Set

Blackboard Key PlayerCharacter | wv

Vv  DESCRIPTION

Node Name Can see Player?




@
[J Can see Player?

(aborts lower priority )
Blackboard: PlayerCharacter is Is Set @

e Attack Player

Sequence

S '

® — ® =¢ Reset Player seen
+= Move To i+ Wait BTTask_ClearBBValue:

MoveTo: PlayerCharacter Wait: 2.0s
Key: PlayerCharacter

i Details

Q

v  DEFAULT

Key PlayerCharacter Vv ©

> TASK
Vv  DESCRIPTION
Show Property Details

Node Name Reset Player seen




Chapter 10: Upgrading the Al Enemies

v  VARIABLE
Variable Name TargetActorKey
Variable Type Blackboard Key v

Instance Editable

v  VARIABLE
Variable Name Damage
Variable Type @ Float

Instance Editable

Vv  DEFAULT VALUE

Damage

“
3 [ —————
vent Receive Execute ? s Vali y Damage
OF R E ? Is Valid £ Apply D:
P —— P Exec IsValid p —— P

J Finish Execute

Owner Actor Input Object Is Not Valid > Damaged Actor Return Value O» \ »

@ Base Damage

e Get Blackboard Value as Actor A Target L”]
Event Instigator
Key Return Value @ Success

— Damage Causer

Damage @

— " N Damage Type Class
elect

Target Actor Key electClass v




v  DEFAULT

Target Actor Key PlayerCharacter v ©

Damage 0.25

> TASK
v DESCRIPTION

Show Property Details

Node Name Damage Player

(-J Can see Player?

(aborts lower priority )
Blackboard: PlayerCharacter is Is Set @@

i Attack Player

Sequence

H@\ \

L]
«+= Move To =¢ Damage Player S ® =¢ Reset Player seen
MoveTo: PlayerCharacter BTTask_DoAttack: :..: Wait BTTask_ClearBBValue:

®

Wait: 2.0s

Target Actor Key: PlayerCharacter | Key: PlayerCharacter

Damage: 0.25




Player Health @

d 1
© Event AnyDamage
[ 2

Damage @ .
@

Damage Type | N&AX
o Add pin ®

Instigated By |

Damage Causer |

. Behavior Tree

v KEY
Entry Name
Entry Category
Entry Description

Key Type

®

@

- Blackboard

HasHeardSound

None




v KEY

Entry Name LocationOfSound

Entry Category None
Entry Description

Key Type ™ \ector

v FLOW CONTROL

Notify Observer On Result Change
Observer aborts Lower Priority

v BLACKBOARD
Key Query 5 Set
Blackboard Key HasHeardSound

Y  DESCRIPTION

Node Name Heard Sound?




o
1
., Selector

Selector
\LT}

] 9
(-] Can see Player? () Heard Sound? - | 9/
(aborts lower priority ) (aborts lower priority ) =5 Move to Patro
Blackboard: PlayerCharacter is Is Set @ Blackboard: HasHeardSound is Is Set @ ~ Sequence

i Attack Player i InvestigateSound f
Sequence Sequence

[-J Heard Sound?

(aborts lower priority )
Blackboard: HasHeardSound is Is Set @

" InvestigateSound
Sequence

EREEE: AREAL

9 ® " am
«= Move To s Wait =¢ Reset Heard Sound
MoveTo: LocationOfSound Wait: 3.0s BTTask_ClearBBValue:

Key: HasHeardSound




v  INPUTS
In & Exec

Location & Vector

v  OUTPUTS

Out

—_— J SetValue as Vector
- - -
= Inputs Target board

np —8 — p
Location @ - Target

J Set Value as Bool
=
@ Key Name Target is Bla ) 1 mm Outputs

Location Of Sound Key @ ® Vector Value » P — Pou

Target
f Get Blackboard @ Key Name

arget [self]  Return Val A
Target [ Be [] £l yaue Has Heard Sound Key @ Bool Value

Vv EVENTS

€ onsee Pawn

O On Hear Noise
O On Component Activated

O On Component Deactivated




€ On Hear Noise (PawnSensing) l : Branch

BREEEEEEEsSs e B True " M Update Sound BB
Instigator Condition  False > P out D

Location @

\ ——————  ———— @ Location
T —— V—— (e ———
Volume O» ® o _J VectorLength

< ® Add pin ® ® A Return Value @

— ,—\__
= T
J Get Controlled Pawn J GetActorLocation Hearing Distance @

Target is C e larget is

O Target | self Return Value @ » Target Return Value @ >

i Components
+ADD Q

~~ Pawn Noise Emitter

) BEVT) Sensing

Floating [ZE0) Movement

J Make Noise
T —
Pawn Noise Emitter @ lTarget is Pawn Noise Emitter Compo

B
@ Target
—» Noise Maker

O Loudness

@' Noise Location
w— AR —
M Stop Sprinting ¥ Outputs

Pin out p P Out

J GetActorLocation

Target is Actor >
Target Return Value @ -




Executable actions

(X make noise

v Al

7
P vake Noise

v Audio
v Components

v Pawn Noise Emitter

Make Noise (PawnNoiseEmitter)

JF Make Noise

[arget is P«
-» el
@' Player Current Ammo b B Target

—— » Noise Maker
Pawn Noise Emitter
(O Loudness

@ Noise Location
" F GetActorLocation

[arget is Actor

Target | self Return Value @

Context Sensitive




v VARIABLE
Variable Name
Variable Type

Instance Editable

Vv  DEFAULT VALUE

Enemy Health

6%@ Hit O “»» Cast To FirstPersonProjectile
»P— »
My Comp Object
Other @
Other Comp

Self Moved Enemy Health @

Hit Location O»

Hit Normal O»

Normal Impulse O»
Hit

larget is Actor

Target | self

Cast Failed >

As First Person Projectile

J GetActorTransform

EnemyHealth

@ [nteger

T Branch
J— / ' -
[ 3 [ 3 True B _
N

Condition Enemy Health @

False |p
& SpawnActor Blueprint Effect Explosion
Cp

Return Value

) Spawn Transform
Collision Handling Override

Return Value @ Default

Instigator

-
Increment Int ) .

»# Cast To FirstPersonCharacter

» »—>

Object Cast Failed <\

As First Person Character

——— Target
J Get Player Character

» Player Index [0]  Return Value

"© Check Goal

v
J \ .

F DestroyActor

»P—»
Target Target \:celf]

Targets Eliminated @

O




v  VARIABLE
Variable Name SpawnTime
Variable Type @ Float

Instance Editable

Vv  DEFAULT VALUE

Spawn Time

v  VARIABLE
Variable Name MaxEnemies
Variable Type @ |[nteger

Instance Editable

v  DEFAULT VALUE

Max Enemies

J Spawn AlFrom Class = Outputs
| | P Out

Pawn Class Return Value

BP Enemy Chari v

f GetActorLocation J GetRandomPointinNavigableRadius

Behavior Tree
. @ Origin Random Location @ _ BT_EnemyBe v

Target | self Return Value @ ==
arget L= I O Radius |1 Return Value AL® | ocation

Nav Data __ Rotation
O r
Filter Class - M! ‘OJJ ‘OJJ

No Collision Fail




& Event BeginPlay
»

J Set Timer by Event
| 2

Event
S —
Spawn Time @ — @ Time

Looping

& TryToSpawnEnemy

f Get All Actors Of Class
» — »

Actor Class

BP Enemy Ch

v  KEY
Entry Name
Entry Category

Entry Description

Key Type

v VARIABLE
Variable Name
Variable Type

Instance Editable

O

Return Value

T Branch
» — D Truep — P In

Out Actors 3 False D

m Spawn Enemy
out D

Condition

Max Enemies @

WanderPoint

None

= Vector

WanderKey

Blackboard Key v




© Event Receive Execu;e “ f Set Blackboard Value as Vector F Finish Execute
| BlTask B

> —» >
Owner Actor Key »
? Target

P — < @ Value

RSl Key ;\

BT GetRandomPointlnNavigablelﬁg

Success

= Make Vector

O X Return Value @
oY O Radius | 10000.0 Return Value

Oz Nav Data

— @ Origin Random Location @ >

Filter Class

12

" Wander
Sequence

" B a3

=¢ Get next Wander Point ®

BTTask_FindWanderPoint: = Move To t.+ Wait

MoveTo: WanderPoint Wait: 3.0+-1.0s
Wander Key: WanderPoint

v VARIABLE
Variable Name TargetGoal

Variable Type @ Integer

Instance Editable

Vv  DEFAULT VALUE

Target Goal




G20, .

P Play : Q Platforms

= World

Selected Viewport
Q Mobile Preview ES3.1 (PIE)
® Label « > New Editor Window (PIE)
v® Fi
> B
> il




Chapter 11: Game States and Applying Finishing Touches

Bm Content > FirstPersonBP > Ul

Q

|| = o |
*1 1I*1| "I
*

HUD LoseMenu Winhenu

v CONTENT

Text You Lose! Bind w >

v  APPEARANCE

> Color and Opacity Inherit Bind w

0

e e
8 Create Lose Menu Widget J Add to Viewport

© LostGame F Set Game Paused —
. g }

_» >»—» —»
»
Paused Return Value Show Mouse Cursor Class
Target

J Get Player Controller

» PlayerIndex [0]  Retum Value @



=

T —— ; =
Player Health @ ———@ [ B
F© Lost Game

/3 ® Add pin ® -

& Event AnyDamage
» » True B B
> Condition False > Target Lm‘-H

Damage @ r— — @ Player Health
T UMAX T
Damage Type = V Y,
© Add pin ®

Instigated By

JF Nearly Equal (float)
Return Value

®A

o B [00]

O Error Tolerance | 0.000001

Damage Causer

u Pick Parent Class

> COMMON

v ALL CLASSES

X savegame

v @ Object
e
v ) SaveGame

@ MagicLeapARPinSalcEamE

3 items (1 selected)
SELECT CANCEL

v  VARIABLE

Variable Name Round

Variable Type @ |nteger Vv @

Instance Editable

Vv DEFAULT VALUE

Round




v VARIABLE
Variable Name
Variable Type

Instance Editable

v VARIABLE
Variable Name
Variable Type

Instance Editable

v  DEFAULT VALUE

Save Slot Name

- Inputs ’; Is Valid
Inp — P Exec

Input Object

Is Valid |p

Is Not Valid [
Save Info Ref
i Create Save Game Object

» »—»

Save Game Class

SET

Return Value Save Info Ref

BP SaveInfo v

—————
Current Round @

SavelnfoRef

) BP Save Info

SaveSlotName

String

SaveGameFile

—» SET

@ Round

| o

Target
J Save Game to Slot

Save Info Ref Save Game Object

Return Value
Slot Name

- m
Save Slot Name O» User Index | 0

= Outputs

P - Ppout




= Inputs J Does Save Game Exist

np —— P

Slot Name

» User Index

Save Slot Name

“»» CastTo BP_Savelnfo

» Object Cast Failed [P

As BP Save Info @

v VARIABLE
Variable Name
Variable Type

Instance Editable

Vv  DEFAULT VALUE

Return Value

B Save Info Ref

? Branch
»P— P

Condition False [p

" Save Slot Name

—————

SET .__‘_.

IS

—
¥ Target Round @

RoundScaleMultiplier

@ |[nteger

Round Scale Multiplier

= Inputs

in P

—
Current Round @

Round Scale Multiplier @

SET

@ Target Goal

~
X
Add pin ®

Slot Name

» User Index @

SET

@ Current Round

"f Load Game from Slot
True B |

Return Value @

¥ Outputs

»- P Out

= Outputs

pP—— P out




D rlUD 9f) Seraai)

& Event BeginPlay M Load Round M Set Round Target Goal ¥ Create HUD Widget

P —-Pn outhp — P outhp — P
Class HUD v

Owning Player

== Hierarchy

Q

v [RoundTransition]
v [&] [Canvas Panel] ol @
v @ [Horizontal Box] ol @
[Text] "Round” ' @
[Text] "99" ol @
v B Btn begin b @
[Txt begin] "Begin Round” =f® ®

Vv  SLOT (CANVAS PANEL SLOT)
> Anchors Anchors
Position X -340.0
Position Y 200.0
Size X 100.0
Size Y 30.0
> Alignment 0.0

Size To Content




Begin Round

CONTENT

Text C Bind wv L 3

> APPEARANCE

>  ACCESSIBILITY 4 Create Binding

i Get Text 0 "+ Cast To FirstPersonCharacter ¥ Return Node
»P— P | e ———— J
Object Cast Failed D ~ @ Return Value

As First Person Character @
J Get Player Character
J ToText (integer)
O Player Index @ Return Value @

e T @ Value Return Value @ >
: 2 Target Current Round @ ® ®

v




21 Mot Snovs Transiion =l

< End Round

e
M Save Round J Set Game Paused
T —— Bedyc.
[ i - bn outp |— P b
++

/ y Paused Return Value

/

/
1 Current Round @ '

" F Get Player Controller

(O Player Index @ Return Value

Resume

Reset All

Quit

v  CONTENT

Text Paused

v  APPEARANCE

> Color and Opacity

Inherit Bind w o



Vv  SLOT (CANVAS PANEL SLOT)

> Anchors Anchors

Position X -170.0

Position Y -450.0

+= Hierarchy 7

Q

v [PauseMenu]
v [E] [Canvas Panel]
[Msg] "Paused”

v H Bth resume

[Txt resume] "Resume”
v H Btn reset

[Txt reset] "Reset All"
v H Btn quit

[Txt quit] "Quit"

J Remove from Parent
© 0n Clicked (Btnresume) Target is Widget = J Set Game Paused
SET

»-» > —» —» D
Target Show Mouse Cursor Paused Return Value
B Target

S Get Player Controller ’

(> Player Index E Return Value




J Does Save Game Exist

4 b
»# Cast To FirstPersonCharacter Slot Name Retumn Value \ 2 Branch
nhp — P

¥ Inputs

2 User Index [0 » Tue B
Object Cast Failed [ —nu__

Condition False [p
As First Person Character

:Tye?Charaéier

o] - Target Save Slot Name
O Player Index m Return Value 9

= Outputs

P Out
: f Delete Game in Slot

Slot Name Return Value

O User Index [0

© 0n Clicked (Btnreset) Delete File f Open Level (by Object Reference)

J Remove from Parent

O




v ActimW&appings@ ﬁ

>

© InputAction Pause

Pressed p — B

Released [>

Key

Jump
Fire
ResetVR
Sprint
Zoom

Pause

=

Enter

f Set Game Paused

SET
»—>
Paused Return Value Show Mouse Cursor

Target

J Get Player Controller

O Player Index Lj]

Return Value

8 Create Pause Menu Widget

—»

Class

2 Menu v

Owning Player

Return Value

ch cp cp c

C)

®
®
®
®
®
®

C)h

¥
D F Add to Viewport
= >

Target

arget v




Chapter 12: Building and Publishing

® World Settings
% Project Settings...

¥ Plugins

Allow Translucent Selection T
Allow Group Selection CTRL+SHIFT+G
Strict Box Selection

Box Select Occluded Objects

Show Transform Widget

Material Quality Level
Preview Rendering Level

Quality Medium High Cinematic

Resolution Scale 100%
View Distance Near Medium Far =pic Cinematic

Anti-Aliasing Low Medium High pic Cinematic
Post Processing Low Medium High =pic Cinematic
Shadows Low Medium High Epic Cinematic
Textures Low Medium High Cinematic
Effects Low Medium High Cinematic
Foliage Low Medium High Cinematic

Shading Low Medium High Cinematic

Monitor Editor Performance?




® World Settings
<% Project Settings...
® Plugins

v Project - Description

o These settings are saved in DefaultGame.ini, which is currently writable.

Vv  ABOUT

Lamns

Project Thumbnail

e ©

¢ |
B\

Description Blueprint UES Tutorial

Project ID {21D84CBE-4DE1-4F35-0E9A-F89286G4DFBCT}
Project Name Zombie Panic!

Project Version 3.0

Vv  PUBLISHER
Company Name
Company Distinguished Name
Homepage www.packtpub.com

Support Contact romero1978@gmail.com




v Project - Maps & Modes

\ e -~ ] ~+ -
Default maps, game modes and other n

Export...

g These settings are saved in DefaultEngine.ini, which is currently writable.

> DEFAULT MODES

%  DEFAULT MAPS

FirstPersonExampleMap

Editor Startup Map @ Q

FirstPersonExampleMap

© Q

Game Default Map




v Platforms - Windows

g These settings are saved in DefaultEngine.ini, which is currently writable.

TARGETED RHIS
TOOLCHAIN

OS INFO
SPLASH

ICON

Game Icen

> AUDIO




P Play : EPIatforms_)

/A ROMEROACERNS
Enable cooking on the fly

Android

I0S

Linux
LinuxAArch64
Lumin

Mac

JAN
AN
JAN
VAN
A
VAN
JAN

! Platforms With No Compiled Support
Cook Content

&' Project Launcher...

Development -/ Device Manager...
Shipping
-} Packaging Settings...

/A ROMEROACERN5 > Supported Platforms...




v Projec

rirne Ll no

t - Packaging

N YOUul

@ These settings are saved in DefaultGame.ini, which is currently writable.

> PACKAGING
V¥  PROJECT
Build If project has code, or running a locally built editor v
Build Configuration Development v
Build Target
Staging Directory
Full Rebuild
For Distribution

Include Debug Files

> PREREQUISITES

New Project...
Open Project...
N+ Zip Project
«~ Recent Projects

=] Exit




Chapter 13: Data Structures and Flow Control

%  VARIABLE
ContainerExam |::||Z'

Variable Type String ~

Instance Editable Single
Array

Blueprint Read Only

Tooltip
Map

%  DEFAULT VALUE

v Ammo Slot

Ammo Slot ==

%  VARIABLE

3 i et
AmmoSlot

L L] I

ssE [nteger

[ 11} -I

Variable Type

Instance Editable

4 Array elements ® U




J Set Array Elem
>

) =z Target Array

Wl i —
Ammo Slot 22— O» Index | 2 |

O» Item |E|

Size to Fit

LENGTH

L ag \!F‘rT

L AV 1




© Event BeginPlay 101 I i
SET
-

Point Lights Array
/ o - -
@ PointLight

U 1 iz Make Array
@ PointLight2 [0] Array

I add pin ®

—_—
@ PointLight3

o
@ PointLight4

%  VARIABLE
Var TargetPoints
able Type Target Point

Instance Editable

X actor

> Structure

v Object Types
® 2> © Object Reference
@ [ Action Utility 2@ Class Reference

s Component
¥ Sequence
¥ Sequence Component

“w  VARIABLE
able Name
Variable Type

Instance Editable

> @ Soft Object Reference

> @ Soft Class Reference
>




€ Event BeginPlay < _Branch
I True
Condition False [

- I Is Valid Class

P

Spawn Class Class Return Value ‘I & SpawnActor

e NNT Add pin ® Class

FR AT P - Spawn Transform
\ !
SERYRRS IS Spawn Class

—

Target Points

. JF GetActorTransform

A ID Jr i — Instigator

Target Return Value

'+ Create .| D Content | ={g Blueprints

Lights
Shapes
Cinematic
Visual Effects
Volumes

All Classes

Empty Actor
Empty Character
Empty Pawn
Point Light
Player Start
, Box Trigger )
, Sphere Trigger i _X target

@ Place Actors

Recently Placed $ Point

¥, Place Actors Panel




=
=
=
=
Li
=5
[=]

W




%  DEFAULT VALUE

w Unigue Names 4 Set elements @ ﬁ

%  VARIABLE Hawk

Ramirez

Variable Name UniqueNames

fari St Jonesy
Variable Type String

Wihilde at
| Wildcat
Instance Editable

© End of Round

X} Make Set

[0] Set
Winner Name

Add pin ®

—
Unique Names




~  VARIABLE
PriceTable
String W

Instance Editable

%  DEFAULT VALUE
v Price Table 4 Map elements
HealthPotion 35
ManaPotion 50
100.0

50.0

REMOVE
]

M CONTAINS




"B Make Map
Key 0 Map

Value 0 }
i Add pin ®

Key 1
Value 1
Key 2

Value 2

8 Calculate Total Price ¥ Return Node
D e e )
Product Name . @ Total Price
- B/
Amount @ —/——mm—m™——————————— —: @
Add pin ®

Price Table E

Animation ={ o Blueprint Class

Artificial Intelligence
Blendables =" Blueprint Function Library

Editor Utilities ,‘% Blueprint Interface

Foliage
FX

Gameplay B
Materials & Textures

5% Blueprint Macro Library

Media
.: Structure

Miscellaneous




1 Enumerators

“  ENUMERATORS

Display Name

Display Name Shotgun

Display Name Submachinegun

Display Name Assault Rifle ription

Display Name Sniper Rifle ription

DESCRIPTION

%  VARIABLE

weapon

v Enum

= EWeapon Category

SET

Selected Weapon Category

ult Rifle




_ . . - - .- .~ -_
£* Switch on EWeaponCategory
Pistol [

Selection Shotgun [
~—

Selected Weapon Category Submachinegun [:Z:::-

Assault Rifl

Sniper Rifle [

Animation : Blueprint Class
Artificial Intelligence
Blendables = ' Blueprint Function Library
Blueprints
Editor Utilities
Foliage

FX

Gameplay

f‘;ﬂ Blueprint Interface

{Fn Blueprint Macro Library

Materials & Textures
Media
Miscellaneous

% STRUCTURE

o New Variable
Tooltip
Name String
EWeapon Category
& [nteger
Fire Rate & Float
Range & Float

Accuracy & Float




%  DEFAULT VALUE

%  VARIABLE
Var Current\
able Type We

¥ weapon Fire Rate

Range

~ Structure

> Enum

»= Make WeaponType

T =’ Break WeaponType
Name | | Weapon Type
D Weapon Type Name

Category
Category

Damage (C

(» Damage |I]

Fire Rate O»
O Fire Rate | 0.( Range O»
(O» Range | 0.0 ] Accuracy O

O» Accuracy |ﬁ]




'-:y..-'l - -
. . fr— Camera Anim
Animation

Artificial Intelligence ™ . .
. Cascade Particle System (Legacy)
Blendables

Blueprints
Editor Utilities
Foliage

FX

@ Composite Curve Table

I- Composite Data Table

Gameplay _J Curve
. L]
Materials & Textures

Media 1:}; Curve Atlas

Paper2D ‘ Data Asset
Physics

Sounds ’T

User Interface —
B Add Quixel Content & Force Feedback Effect

u Pick Row Structure

WeaponType




[] WeaponTable

E Save [0 Browse f Reimport } Add | Jg Copy | Paste J:: Duplicate

Data Table X 1| Data Table Detai

Row Name Name Category Damage Fire Rate Range Accuracy
sert Eagle
Uzi Submachinegun

AK-47 ilt Rifle
Dragunov SVD  Sniper Rifle

% Row Editor
5
v 5
Name Draguno
Sniper Rifle
Damage 70
Fire Rate
Range

Accuracy

-——,Name, Category, Damage, Fire Rate,Range,Accuracy

1, "Desert Eagle","Pistol®™,"30","0.200000","0.300000","0.600000"
2,"M1887", "Shotgun", "e0","0.300000","0.100000","0.500000"

3,"Uzi", "submachinegun™, "40","0.500000","0.400000","0.700000"

4, "RE-47", "Assault Rifle"™,"50","0.600000","0.500000","0.600000"

5, "Dragunov SVD","Sniper Rifle","70","0.300000","1.000000","0.900000"



u DataTable Options

Current File /Game/BookUE5/WeaponTableCSV
Import As

DataTable
Choose DataTable Row Type

WeaponType

>  IMPORT OPTIONS

m Apply to All Cancel

%  VARIABLE
Variable Name
Data Table
¥ datatable

> Structure
v Object Types

N[ i Data Table]
Il|Data Table 7| ' Object Reference

Class Reference
[] Soft Object Reference
[l Soft Class Reference

%  DEFAULT VALUE

J Get Data Table Row Jf Get Data Table Column as String

J Get Data Table Row Names
D Row Found [ (D) O

O

Data Table Row Not Found [> Data Table Return Value
e Out Row Names £ elect Asset v
Out Row A

» Row Name ‘II (» Property Name \ Nonel




— -
8 Select Weapon f Get Data Table Row (Th's is a WeaponType s1ruc1) o

» ¥ | J Print String
: SET
~-» > ——————————

Weapon ID @ Data Table Row Not F i[>
P e ow Not Found [ =’ Break WeaponType

P — H Row Found

Current Weapon In String

@ Row Name Out Row Wi T N
- = eapon fype ame Development Only

‘ Weapon Table Category !
Damage O»
Fire Rate O
Rang

Accuracy O

© Race Result - SET

(T
£ Switch on Int /”
»P — P 19 Medal Name [ GOLD

Position @ - @' Selection e
SET

Medal Name [ SILVER |
Default [

SET

Medal Name | BRONZE

Add pin ®

£* Switch on String
TALK

Selection MOVE [

Command ATTACK

Default [

Add pin ®

© Fire dual wield pistols y 7 M Fire Left Pistol
Flip Flop e

Pn
>»—» Ap —

5P __f Fire Right Pistol
Pin




J Print String 2 Branch . f Print String

© Sequence test » »P —» Tue p — P
t E Sequence

P In String [ FIRST | Condition False > In String [ SECOND |

— Then 0
» » » Development Only Development Only;
Then 1 P v v

Then 2 D
J Print String

Add pin ® »
In String [ THIRD |

Deyelopment Only
v

© Tumn on all lamps !'s For Each Loop J Set Visibility

_— P Exec Loop Body P \ )
» Array Array Element »

Target
= Array Index O» 8

Room Lamps Eompietad D New Visibility

Propagate to Children

Target Point Light Component

e ——— e ————
& Space Bar _ i M Use Charged Weapon

Pressed p ——— Completed p — P In Out [ ==

Released [ se /

Key Start Closed J Set Timer by Event

< »

Event Return Value
< Full charge

» Time

Looping




"——'——-— e
E Space Bar =D Do N i M Fire Special Weapon
Pressed p ——— | Enter Exitp —— P In Out [
Released [:j:::- O N |_:| Counter O»

5 P Reset

% R

Pressed [p

Released [

Key




€ Event Tick
|

Delta Seconds @

© Event ActorBeginOverlap

Other Actor

© Event ActorEndOverlap
| 4

Other Actor

3 Tab !
Pressed p — P
[> Reset

Key Is Random

Released [

Loop

(O Start Index [I|

Decor Object

E MultiGate

} Apply Damage “
» O
Damaged Actor Return Value O»
@ Base Damage
Event Instigator

Damage Causer

Damage Type Class

SelectClass v

[ Toggle

Start Closed

>

Target Return Value

New Mesh

SM_Ball_01 w

outo |p /

Out1 P
| ai tic Mesh Com

out2 p
D

;‘ Set Static MesIT

Return Value

Add pin ® Target

New Mesh

SM_Statue w

Set Sta}ié Mesﬁ

o

Target Return Value

New Mesh

SM_Bush w




Chapter 14: Math and Trace Nodes

% TRANSFORM

J SetActorLocation JF AddActorWorldOffset

F GetActorLocation

Target | self Sweep Hit Result Target | s Sweep Hit Result

Return Value Op _ W : S . i
[0.0] ¥[0.0] 7[0.0]

Sweep Sweep

Teleport

Teleport



J SetActorRotation J AddActorWorldRotation

Targ

Return Value rge f Sweep Hit Result

New Rota‘rion_ 11 Delta Ro‘ration_ i
[0.0] v[o.0] z[0.0] = x[o.0] v[o.0] z[0.0]
Teleport Ph Sweep

Teleport

J Set Actor Scale 3D

“F GetActorScale3dD

larget is AcCloi

>

Target [self| ~ Return Value O» Target | self |

Newﬂe SD_ N
[0.0] v[0.0] z[0.0]

! Components
4+ADD Q
@ BP_Relative (self)

v %4 DefaultSceneRoot

v $Z Table




) 0 1) ) P | s

Target Relative Location O» J SetRelativeLocation

D

Statue Target Sweep Hit Result

_ New Location

O x[oo0]

J GetWorldLocation

Sweep

Target Return Value O»
9 & Teleport

% TRANSFORM
50.0
0.0°"

1.0

% TRANSFORM
200
1800 °

1.0




+Y A

Vector 1 @——~@

|E| |@ |E| Add pin ®




+Y A

Pl -

Vector 1 @———" -

|E] |@ |E] Add pin ®

" F VectorLength

- i i s i s i s Return Value O»
= x[o.0] v[o.0] 7[0.0]

F Normalize

S i Return Value O»
[0.0] v[o.0] 7[0.0]

O» Tolerance | 0.0001 |

B o -

Vector 1 @ ‘o

o |ﬂl Add pin ®




Dot product =1 Dot product =0 Dot product = -1

A A A
-_— —

— ——

VB

JF Get Actor Forward Vector "F Get Actor Right Vector "F Get Actor Up Vector

Target is Actor larget is A Target i

Target | gelfl Return Value O» Target | self Return Value O» Target | g;eﬁ| Return Value O»

' = Inputs
np ——————

' F Get Actor Forward Vector : |
Tar gel 1s AClol : .I ..

Return Value @ ~ O -1_[]] Add pin @




-

* Break Hit Result
Hit Blocking Hit

w Collision Presets Custom... Initial Overlap

Collision Enabled Query Only (No Physics Collision) Time O»
: i Distance O»
Object Type WorldDynamic £ O

Ignore Overlap Block Location O»

Impact Point O»

Collision Responses
Normal O

Trace Responses Impact Normal O
Visibility Phys Mat
Camera Hit Actor

Object Responses Hit Component
WorldStatic Hit Bone Name (C»

WorldDynamic Hit ltem

Element Index
Pawn

i Face Index (C
PhysicsBody
Trace Start O»
Vehicle
Trace End O»

Destructible
A

f LineTraceForObjec:'ts f MuhiLineTraceForObjec‘ls

> o > b

Start Qut Hit Start Qut Hits
[00] v[020] 7[00} @ x[00] v[00] 7[00]

O

Return Value Return Value

End End
[00] v[0.0] 7[00] i

O

0] v[09] z[00]

Object Types Object Types
Trace Complex Trace Complex

Actors to Ignore Actors to Ignore

Draw Debug Type Draw Debug Type

None MNone

Ignore Self Ignore Self




J LineTraceByChannel J MultiLineTraceByChannel

D D > D
Start Out Hit Start Out Hits

> |0-Ol |0-Ol |0-Ol Return Value i |0'0] |0'Ol |0'0] Return Value

End End
9 x[0.0] v[0.0] z[0:0] 9 x[0.0] v[0.0] z[0.0]

Trace Channel Trace Channel

Visibility Visibility

Trace Complex Trace Complex
Actors to Ignore Actors to Ignore

Draw Debug Type Draw Debug Type

None MNone

Ignore Self Ignore Self

I SphereTraceForObjects f CapsuleTraceForObjects f BoxTraceForObjects

D] DARED D ED C
Start Out Hit Start Out Hit Start Out Hit

o o o
|E |E |0'0 Return Value |E |@ |0'0 Return Value ‘E ‘E ‘E Return Value

End

_ End End
@ x[00] v[00] 7[00] @ x[oo] v[o] z[o0] © x[o9] v[09] z[01]

O Radius |@ O Radius |@ o Half Size

0] +[03) 2[59]

Object Types O Half Height \ 0.0
 Orientation

Trace Complex Object Types (0] ‘:
> " [00) v[09) (4]

Actors to Ignore Trace Complex
Object Types

Draw Debug Type Actors to Ignore
Trace Complex

Hone Draw Debug Type
Actors to Ignore
Ignore Self [
Draw Debug Type

Ignore Self None

Ignore Self

Draw Debug Type
For Duration
W  INPUTS

Ignore Self
Please press the + icon above to add parameters
Trace Color
v  OUTPUTS
Trace Hit Color .
Start Location - ‘Jector

O» Draw Time |E

End Location & Vector




@8 Inputs " F GetActorLocation -
I or & Outputs

Target Return Value @ ——— @ Start Location
I Get Player Camera Manager |_@ End Location

O Player Index [0 ] Return Value

Add pin ®

" ¥ Get Actor Forward Vector

Ta rge

Target Return Value @

| Add pin ®

All Actions for this Blueprint Context Sensitive
)( enter
v Keyboard Events

v Oculus Remote Events

# Oculus Remote [Tt

i Enter J LineTraceByChannel
Pressed [ | [ 3
Released | » - @ Start Out Hit
Key / . @ End Return Value

Trace Channel

n Trace Locations

Start Location @
Trace Complex

End Location @
Actors to Ignore

Draw Debug Type

MNone

Ignore Self




»+ Cast To Blueprint_WallSconce

» F Toggle Visibility

—_—— Object Cast Failed laigetis Scen
=2 Break Hit Result 7 el haled

g Scon »
Hit Blocking Hit As Blueprint Wall Sconce
Target
Initial Overlap
i Propagate to Children
Time

~

Target Point Light 2

Distance O
Location
Impact Point C
Normal C
Impact Normal
Phys Mat
Hit Actor
Hit Component
Hit Bone Name
Hit [tem C
Element Index C
Face Index C
Trace Start O»

Trace End O»




Chapter 15: Blueprints Tips

Alt+ Dra
> Components Ctrl + Drag G -
‘. — . s -

A D

- SET
EVENT DISPATCHERS Score (C»

(» Score ]E]

Add pin ®

1 Make Score = ReturnValue
Addpin ®

Make B = Score

 Print String

In String [ Hello |

@8 Convert Integer to String

TS
Coonverer) - [

In String

Development Only

v

>




&

Add pin ® Cod T e
- I e Branch
-» i P— » True P

@ Player Health Condition False [

v Change node to write 'PlayerStamina’

/

J Nearly Equal (float)
< & A Return Value

" @ SpawnActor BP Pickup
|

Class Return Value
BF Pickup »

Spawn Transform Promote to Variable

Collision Handling Override

) Watch this value
Default

Instigator




"+ Cast To BP_PlayerCharacter .
b
Object Cast Failed [

As BP Player Character

fane)
s+ Cast To FirstPersonCharacter _ _ ' O Check Goal

Cast Failed O »

Target
As First Person Character ' =

Target Targets Eliminated @

Collapse Nodes

Collapse to Function 1" Align Top SHIFT+W

Collapse to Macro Align Middle ALT+SHIFT4W

Alignment 1+ Align Bottom SHIFT+S
= Align Left SHIFT+A

Toggle breakpoint : Align Center ALT+SHIFT+S

Add breakpoint . Align Right SHIFT+D

Straighten Connection(s) Q

Distribute Horizontally
Create Comment from Selection Distribute Vertically

i SET
-»

Show Mouse Cursor JF Add to Viewport
Target —

Target

Return Value

Owning Player




JF Add to Viewport

Show Mouse Cursor | Return Value

Target
Owning Player

B + left-click ) S + left-click )
P —
2' Branch £- Sequence

Then 0

Condition False [ Then 1

Add pin ®

F+ left-click ) D + left-click ) -
i'i For Each Loop J Delay °

Exec Loop Body [j Completed

Array Element Duration
Array Index O»

Completed [

Mlora sploriete e

G + left-click ' M + left-click 'j
B e —— — T " "
= Gate W N + left-click ) .. O + left-click ) ..

D Enter D out0 > » = Do N ! Do Once

(> Open D Reset out1 > D Enter Exit D Completed [>
D Close Is Random Add pin ® N ‘E| Counter O» [ Reset
> Toggle Loop D Reset Start Closed

Start Closed » Start Index ‘I|




—

EVEntHioranEnemy B neEprint

Check if it is the player ." Spawn explosion :
© Event Hit »# Cast To FirstPersonCharacter X SpawnActor Blueprint Effect Ex;losTor;
»-» >P—» »

My Comp Object Cast Failed |:) Class Return Value

Blueprir

Other As First Person Character

Other Comp Spawn Transform

Self Moved Collision Handling Override —
F GetActorTransform B Remove the player ) ..

Hit Location O»

- J DestroyActor
Hit Normal O» Target Return Value Instigator

Normal Impulse O»

Hit

CUstomEVEntmth el StPersoneharacterthelp] ayern)

Spawn explosion :

© Death - J DestroyActor
& SpawnActor Blueprint Effect Explosion

Return Value

Spawn Transform

_f GetActorTransform

on Handling Override

Return Value vefault

Instigator

Event Hit ofian Enemy Blueprint
(Check if itis the player) ':

€ Event Hit - Cast To FirstPersonCharacter
P - D B
My Comp Object Cast Failed [ i >
Other As First Person Character
Other Comp
Self Moved
Hit Location O»

Hit Normal O»

Normal Impulse O»

Hit



Collapse Nodes
Collapse to Function
Collapse to Macro

Alignment

L L LTI L]
8 Create Pause Menu Widget F Add to Viewport

Pressed p — B »P —» - » » .

Released [ Paused Return Value Show Mouse Cursor Class Return Value »
P Menu v Target

<€ InputAction Pause f Set Game Paused

o~

SET

Key Target

J Get Player Controller Owning Player

» Player Index T‘ Return Value

© InputAction Pause

Show Pause Menu
Pressed [P ‘ ‘

Released [ »
Key

Stick input Mouse input

&) inpaiziz Tum

¥ A Cardlier ¥ow Inr

Add Carrrallor Fow Inps. \\.

Jump




u A Bookmarks
Q
Name Graph
v Bookmarks
Overview EventGraph
v Comment Nodes
Spawn projectile EventGraph
Mouse input EventGraph
Jump EventGraph
Movement Input - If using an HMD, movement is based off HMD location EventGraph
Stick input EventGraph
VR orientation and position EventGraph
sed if Motion Controller  enabled and spawns projectile from VR_Marker EventGraph
Inputs to start and stop sprinting EventGraph
Right click for Zoom EventGraph
Draw HUD on Screen EventGraph
If sprinting drain stamina, otherwise recharge it EventGraph
End Round: Shows Transition Menu EventGraph

M My Blueprint
+ADD Q

v GRAPHS

v %2 EventGraph
€ InputAction Jump
< InputAxis Turn
€ InputAxis LookUp

© InputAxis MoveForward

) xis MoveRig
BE < InputAxis MoveRight
B InputTouch

New Bookmark : :
€ InputAction Fire

Name: | New Bookmark _. © InputAxis TurnRate

Cancel m © InputAxis LookUpRate

€ Event BeginPlay




%  VARIABLE

hat needed to

Rour

TargetGoal ® |nteger ; »

Number of enemies that needed to be eliminated to win the round
hold (Ctrl + Alt) for more

VARIABLES

My Character
Components
Round State

TargetsEliminated
TargetGoal
CurrentRound

Template

PlayerHealth

PlayerStamina

PlayerCurrentAmmo



M \y Blueprint X

T

4+ ADD Q

©)]

GRAPHS

FUNCTIONS

O]

MACROS

O]

VARIABLES

O]

EVENT DISPATCHERS

O]

LOCAL VARIABLES

O]

PartialResult

3+ Select
Option 0 Return Value
Option 1 .
B Add pin (®
Index

= Wildcard

© Spawn Boss
& SpawnActor

PP b

Class Return Value
y 2 —_—
Easy Boss BPClass 3+ Select @' Spawn Transform

Easy Return Value Collision Handling Override
o~

Normal Boss BPClass Normal Default

e = Hard Instigator

Hard Boss BPClass Ihdex

o~ — =
Difficult Level - —
Boss Transform @




BRNEIepoItiIationm!

JF Teleport
© Event ActorBeginOverlap Target is A

4 & O
Other Actor Target Return Value

_— @ Dest Location
J GetActorTransform
s ) @ Dest Rotation
e —— iargel 1s Aci
Next Teleport Platform .
P Target Return Value Location @
Return Value Rotation @

Return Value Scale O»

€ Round Result
J Print Text

THEENEE & @ In Text

__ 8 Format Text
Winner Score @ == e / IDeyvelopment Only.

— v

® Name

@ Score

¥ Calculate Money Reward ¥ Return Node
e ———————————————————cs—ee——

Player Luck @ @ Money Reward

(PlayerLuck / 5) * (EnemyHP / 30)
Enemy HP @
@ Player Luck Return Value @

@ Enemy HP




€ OnActorBeginOverlap (Treasure Trigger) F Set View Target with Blend

> [
b < >

larget is rlaye ontrone

Overlapped Actor

Other Actor [Farpet

New View Target
S Get Player Controller O Blend Time | 2.0

O» Player Index ‘—J] Return Value Blend Func
VTBlend Linear
I S S N .

B<Treasure Camera O Blend Exp | 0.0

Lock Outgoing

< Equip Shield J AttachActorToComponent

Targe

Target

-"--

Shield Actor Parent

| Socket Name
- .
Skeletal Mesh [LeftArmSocket|

-"--

Location Rule

eep Relative

Scale Rule

eep Rel

Weld Simulated Bodies




© Event ActorBeginOverlap - Cag?o}P_PlayerCharactér F Enable Input

I dl( L
»P—» B3 e ‘
Other Actor Object Cast Failed [> >

T t | self
As BP Player Character =98 ‘;
Player Controller

“F Get Player Controller
O Player Index \El Return Value

J Disable Input

© Event ActorEndOverlap »$ Cast To BP_PlayerCharacter tis Act
»P— > P ——>
Other Actor Object Cast Failed [ Target | Se|f]

As BP Player Character Player Controller

I Set Input Mode Game Only
J Set Input Mode Game And Ul

Player Controller
Player Controller

In Widget to Focus
J Set Input Mode Ul Only -

E:Z:u

Player Controller

In Mouse Lock Mode
Do Not Lock

In Widget to Focus ) )
Hide Cursor During Capture

In Mouse Lock Mode

Do Not Lock

o




Chapter 16: Introduction to VR Development

New Project

A
GAMES d.‘
. : ‘ First Person Third Person Top Down
X ’

FILM / VIDEG'&
LIVE EVENTS

— -
Handheld AR Virtual Reality VehicleAdvanced
b e o
AUTOMOTH

PRODUCT DESIGN &
MANUFACTURING




Components

-+ Add Q

£ VRPawn (Self)

DefaultSceneRoot
MotionControllerRight
MotionControllerLeft
Camera

s HMD
TeleportTraceNiagaraS
MotionControllerRightAim

WidgetinteractionRight
MotionControllerLeftAim

WidgetinteractionLeft




Visualization

Motion Controller




Movement Axisinput Right - Teleport

€ InputAxis MovementAxisRight_Y f Branch
P ——  —  — True [
i I Is Axis Greater Than Deadione Condition False [p

A alue Return Value T
ANID

: — Add pi
Only allow input when the thumbstick is ddpin @
moved "up” (positive value)

“& start Teleport Trace
D o T —
:E Sequence Do Once Target is VRPawn

L R e ————r Completed [ | 3 D

Then1 P P Reset Target

Add pin ® Start Closed

“® Teleport Trace

arget

J GetWorld Location Target | s
T — e . @ Start Pos

Motion Controller Right Aim Target Return Value @
@ Forward Vector

JF Get Forward Vector

largeti cence

Target Return Value @




-
Teleport Trace Active

[ Start Teleport Trace

SET
[ —

Teleport Trace Active

“© End Teleport Trace

large

Truep —— P

Condition

f Set Visibility

»—»

Target

False [

Target

“® SpawnActor VRTeleport Visualizer

Return Value

“&© Try Teleport

> —» =

Teleport Visualizer Reference

New Visibility
Spawn Transform Location

Propagate to Children
0.0] v[0.0] z[0.0]

Teleport Trace Niagara System
Spawn Transform Rotation
" x[0.0] v[0.0] z[0.0]

n Transform Scale

[10] v[1.0] 2[1.0]

ion Handling Override
C aul

Owner

Instigator

Update TeleportVisualizer Location Set Vector Array on Niagara System for Teleport Trace VFX

J Set Actor Location

S Niagara Set Vector Array ﬂ Return Node

P ——————————
Teleport Visualizer Reference Target

Sweep Hit Result — e ———— Niagara System
Teleport Trace Niagara System
T - @ New Location Return Value -, Override Name
Projected Teleport Location @~ = | User.PointAr
Sweep
Array Data

e —
Teleport Teleport Trace Path Positions

Destroy teleport Visualizer t'

J Destroy Actor

Target

Hide the teleport trace

F Set Visibility

[ End Teleport Trace _ L " /
» —» e Is Valid [p—

Teleport Trace Active Is Not Valid [p—=—

Teleport Visualizer Reference Target

_ L New Vi ity

Teleport Trace Niagara System
5 2 ] Propagate to Children

Convert to Validated Get

| Teleport Visualizer Reference




Is Valid [>
Is Not Valid [

Teleport Visualizer Reference

Teleport if we have a valid teleport location

F Teleport
Try Teleport Ti Branch pe E Target is Actc

SET
» —» Tue B ——B >»—»

Condition False > Valid Teleport Location Target | ’{,f’”]

n @ Dest Location
Valid Teleport Location
Dest Rotation X (Roll) |0 |)|

7

-~

Dest Rotation Y (Pitch)
[0.0]

® Dest Rotation Z (Yaw)

# Details

< SM_Ball_01 4+ Add =2 o

% SM_Ball_01 (Instance)
StaticMeshComponent (Statich
Grab
Transform
Location W 350.0 44 34821730
00° 32.399911° |00°
05 0. 0.5

Maohbility Movable

Static Mesh

Return Value

o




Default

Free
Nane

Free

JF Get Grab Component Near Motion Controller

& InputAction GrabLeft ; VRPaw [ LT ————
Pressed [ » P Exec Is Valid [
Released [ Nearest Component Input Object Is Not Valid
Key Motion Controller

=

Motion Controller Left

J Try Grab
Con E Branch —
» »P — b True p ———P

Target Is Held Condition False [ » Held Component Left

SET

o~

Motion Controller Left Motion Controller

If other hand was holding this component, clear our reference to it
-IE Branch p

| ] True p ———P

~ ———— ’ Condition False Held Component Right
Held Component Left

SET

~

Held Component Right

F Try Release

I
e

d p— - S ——
~» True B ——P 23
Is Not Valid [>

Is Vali

Target Released Condition False [) Held Component Left
Held Component Left




L Blueprint Class
Animation

Artificial Intelligence Blueprint Function Library
Blendables
Blueprints
Editor Utilities
Foliage

FX

Gameplay

Blueprint Interface

® Blueprint Macro Library

Enumeration
Materials

Media .: Structure

WoOoW W W W Y WY W WY Y Y

Miscellaneous

M My Blueprint
+aAdd Q

FUNCTIONS

J TriggerAxis




-E.*} Class Settings ¢ Class Default

Q B &4l
Class Options
Blueprint Options

Interfaces

B X

Add

€ Event Trigger Pressed ‘$

e o S & Trigger Pressed =%
© InputAction TriggerLeft f Target is VRInteraction f

Pressed p ——— Is Valid p— 'S
Released [ Is Not Valid [ F Get Owner

Targ

D)
Target

Key Held Component Left
Target Return Value

& Trigger Released L
Is Valid [p— D

Is Not Valid [>

J Get Owner
Held Component Left Target rCom,

Target Return Value




€ InputAction MenuToggleRight
Pressed p — P

Released [ Target selfl

Key Active Menu Hand Right

€ Close Menu

Is Valid [p— - »

'S

. Toggle Menu Is Not Valid [~ Menu Reference Target

Menu Reference

Active Menu Hand Rig S SpawnActor Menu

] ="

Return Value Menu Reference

=

Class Menu

Spawn Transform Location

Active Menu Hand Right

Instigator

i= Hierarchy X 1= Bind Widgets
Q
[WidgetMenu] Resta rt

O [Border]
[ [Vertical Box]

8 RestartButton I If

[T][Text_RestartButton] "Restar 1 Rea ITe

&8 ExitButton : —
[T][Text_ExitButton] "Real life"




€ 0On Clicked (RestartButton) J Open Level (by Name)
P — P D

Level Name
*" [ VRTemplateMap |

v

€ On Clicked (ExitButton) F Quit Game
P — »
Specific Player
Quit Preference

Quit

Ignore Platform Restrictions




Chapter 17: Animation Blueprints

Blank Firs ofy Puzzle

mouse, keyboard, controller or virtual joystick on a touch
Top Down Handheld AR Virtual Reality VehicleAdvan device, the camera follows the character, observing from

an over-the-shoulder point of view. This perspective

emphasizes the main character and is popular in action




4+ a0 Q

Name

v # root
v & pelvis
v # spine_01
v & spine_02
v A spine_03
v # clavicle_|
v B upperarm_|
v 2 lowerarm_|

v & index_01_|
v A index_02_|
# index_03_|
v & middle_01_I
v # middle_02_|
# middle_03_|
v A pinky_01_I
v # pinky_02_|
# pinky_03_|
v # ring_01_|
v # ring_02_l
# ring_03_|
v 4 thumb_01_I
v 4 thumb_02_I
# thumb_03_|
# lowerarm_twist_01_|
# upperarm_twist_01_I
v B clavicle_r
v & upperarm_r
v # lowerarm_r

't Browser X

Filters » Q

Name 2

ThirdPers
ThirdP

n_ldleRun_2D
n_Jump

nidle
nJump_End
nJump_Loop
nJump_Start
nRun

nWalk

Thirr:iPe :

Path

/Game/Mannequin/Animations/
/Game/Mannequin/Animations

me/Mannequin/Animation

/Game/Mannequin/Animation
/Game/Mannequin/Animations

me/Mannequin/Animation

/Game/Mannequin/Animation
/Game/Mannequin/Animations;

Character

Disk Size

86.407 Ki

112.021
164.31 |

LOD Auto
w




Martjeasg: 23 2497
UV Cinnals: |
Avure.c Sjza: 27
Fraapnarta: 238 4

IRERZEE

o R
B8

s

Notifies
Curves |

Additive Layer Tracks

LOD Auto

-

13+ (0.49) (82.24¢




t Sergan Siza: 1.821
gles: 41,052
Martisas: 243 2497
UV Ch-nnals: |
Annrog Siza: 277,01 34,025

nWalk (1)




5 Aim Offset

={ 5 Blueprint Class

% Level

L]
: Animation Blueprint
Material =

- . . .
3* Animation Composite

AN
<> Aim Offset 1D

Animation

f‘;ﬂ Animation Layer Interface

Artificial Intelligence
Blendables o -
gl h;ﬁm Animation Montage
Editor Utilities
Foliage

FX

Gameplay

A" Animation Sharing Setup

WoOW W W WY W v B

‘ﬁ' Blend Space

u Create Animation Blueprint
Parent C
Q
2 Animinstance
x AnimSharingAdditivelnstance
= AnimSharingStatelnstance
x AnimSharingTransitioninstance
O ThirdPerson_AnimBP
O TutorialAnimationBlueprint
O TutorialTPP_AnimBlueprint

8 items

Target Skeleton:
Q i e
(None)

Name & Type Preview Skeletal Mesh Addition
None None

E ub None None

B TutorialTPP_Skeleton . —

B UE4_Mannequin_Skeleton

m

5 items (1 selected)




%= Event Graph X = AnimGraph

[ ]
I e
© Event Blueprint Update Animation

Delta Time X O»

Try Get Pawn Owner

Target | |  Return Value

€ Event Blueprint Initialize Animation VARIABLES

Speed

€ Event Blueprint Update Animation ? Is Valid — .

» P Exec IsValid p —— P 25 D)

Delta Time X O» Input Object Is Not Valid D -—@ Speed O

" F Try Get Pawn Owner JF Get Velocity _
Target is Anim Instance Target is Actoi J VectorLength

Target ‘ {;elfl Return Value Target Return Value @ —— @ A Return Value @ >




,":-: AnimGrz;ph

R &

= Event Graph

Output Pose
AnmimGraph

A
Ve

Q Result

Anim Preview Ed

Filters = Q

NET =

/I

)

ifi Asset Browser X

2

Disk Size

ThirdPerson_IdleRun_2D /Game

on_Jump

onldle

onJump_End
onJump_Loop

rsonJump_Start

ThirdPersonWalk

o
msmi pulation iz disabl:—:cl,ij!im—: modz.
2

/Game/Mann

/Game/Mann 133.172 KiB

- AnimGraph 2= Event Graph

Output Pose

AnimGraph
A
-
f‘}\/‘\

/, :

)

Play ThirdPersonRun

’ Result




ThirdPerson_IldleRun_2D : Output Pose

[ A P
] = dy &l ; =

TTT— -

Speed @——— @ Speed

Anim Preview Ed X 7 et Browser

- Edit Preview Edit Defaults

o

w  DEFAULT

Speed [ 2000
% ROOT MOTION

Root Motion Mode Root Mation from Mon
> NOTIFIES

%  MONTAGE

Changes made to preview only. Changes will I
L ool Apply
not be saved!

All Actions for this Blueprint Context Sensitive

[ % state machine

_Add New State Machine...
Utilities
Animation




Output Pose

AI“{’I\’_"’I‘IJ!,;A’I

Char States

* _’_-—.- ”Result

a
/ ‘;\/\
a

WPIay ThirdPersonldle Output Animation Pose

i * * ”Result




ThirdPerson_ldleRun_2D @
Blendspace Playel Output Animation Pose

@ Speed m ” S ’ Result

Moving

Moving to Idle
Transition Rule (in words)

False

T — - Result

Speed @
Can Enter Transition

T ; ~ Result
Speed @
Can Enter Transition

Animation Starter Pack

Add To Project n




{:} Settings

v RENDERING
® World Settings
o Project Settings...
% Plugins

% BINDINGS

®
ch

® ®
c)

c)

Alt Cmd




VARIABLES
Components

Jump Button Down
Crouch Button Down

Proning

All Actions for this Blueprint Context Sensitive

¥ prone

Input
Action Events

© InputAction Prone

~

SET
Pressed p ————P D

Released [ Proning

Key

Proning

JF Add Movement Input

© InputAxis MoveForward / arget is Pay
® Condition False [P > b

Target \ seifl
Axis Value @ ——
@' World Direction

)
Proning @ Scale Value

Force




© InputAxis MoveRight
"

Axis Value @

'3 True [

/ Condition False [P

p—

Proning

%  ANIMATION

1 Blueprint »

J Add Movement Input

* b
Target \:]

@ World Direction

@ Scale Value

Force

*_HeraTPP_AnimBlueprint O @

VARIABLES

Direction
Enable Jump
Jumping
Crouching

Proning




£- Sequence

J Can Jump

Target | ; Jumping

23 Then 0 P
Then 1 P

Should Jump

Add pin ®

Target

Target

SET

Crouching
Jump Button Down

Crouch Button Down
Target Proning

M My Blueprint X
+ADD Q
GRAPHS

n

ANIMATION GRAPHS

T - -~ L
=1 AnimGraph

. Branch

Condition

Proning

True P

False >




S|

& &

Entry B —P I [T I m—— Run Jump

T

Crouch &——> : Crouch Walk

‘ -

StandToProne




Anim Preview Ed W5 Asset Browser X

Filtersw Q 2
Name 2 Path = Disk Size

Prone_Fire_1 /Game/Anim
Prone_Fire_2 /Game/Anim

Prone_Reload_Rifle /Game/Anim
Prone_Reload_Shotg /Game/Anim
Prone_To_Stand /Game/Anim

Play Prone_ldle Output Animation Pose

i * — *Result

_ _
Play Prone_To_Stand Output Animation Pose

’ Result




3= Details
Q

SETTINGS
Prone_To

1.0

& Bind

Bind

Play Stand_To_Prone Output Animation Pose

=_— ’ Result

Result

Proning Can Enter Transition

" ¥ Time Remaining (ratio) (Stand_To_Prone) Result

Return Value @ Can Enter Transition




®

" Result

Proning Can Enter Transition

J Time Remaining (ratio) (Prone_To_Stand) “Result

Return Value @ Can Enter Transition




Chapter 18: Creating Blueprint Libraries and Components

Animation
Artificial Intelligence
Blendables

Editor Utilities
Foliage

FX

Gameplay

Materials & Textures
Media
Miscellaneous

Animation
Artificial Intelligence
Blendables

Editor Utilities
Foliage

FX

Gameplay

Materials & Textures
Media
Miscellaneous

INPUTS

NumberOfFaces

w  OUTPUTS

Result

=5 Blueprint Class

- ' Blueprint Function Library
# n

I‘:ﬂ Blueprint Interface

&% Blueprint Macro Library

E Enumeration

M= siructure
ma

=5 Blueprint Class

‘ﬁ;ﬂ Blueprint Interface

&% Blueprint Macro Library

E Enumeration

M= siructure
ma



8 Roll One Die / » True
[ Y Condition False [

Number Of Faces @ \ J Print String
' | ]

World Context Object

In String
[N fF

Development Only.
W

LﬂBranch ¥ Return Node
» ep —m-o-o—o

Condition False . @ Result

J Random Integer in Range

O Min |1_] Return Value @

® Max

M My Blueprint

+ADD Q
FUNCTIONS
I RollOneDie

LOCAL VARIABLES

W  OUTPUTS
Sum & Integer
DieT - |nteger




- ®
2 Branch y ? Addpin ® | 8 Return Node

| 3 True P | 3

Condition False [ ® Sum

© f Random Integer in Range

Sl —— @ Diel
O Min ‘ﬂ Return Value @ — o~

& @ Die 2
» Max

©F Random Integer in Range
O Min [1] Return Value @

@ Max

FUNCTIONS
F RollOneDie
F RollTwoDice

J RollThreeDice

v  OUTPUTS
Sum Integer
Diel Integer
Die2 Integer

Die3 Integer

FUNCTIONS

F RollOneDie

J RollTwoDice

J RoliThreeDice
LOCAL VARIABLES
DielVar

Die2Var

Die3Var




2 Branch .

[, T — - T — o T — -
SET SET SET
13 True p ———— >» — >» —» >
Condition False . - @' Die 1Var O @' Die 2Var » = @ Die 3Var

“F Random Integer in Range |
» Min \TI Return Value @ —

@ Max

Add pin @ 8 Return Node

- @ Sum

Die 1Var @

@ Diel

Die 2Var @—=<— ® Die 2
® Die3

Die 3Var @

={2 Blueprints ;| &= Cinematics

New Empty Blueprint Class...

# Open Blueprint Class. ..

=2 Open Level Blueprint

® GameMode: Edit ThirdPersonGameMode >

GameMode: Not overridden!




All Actions for this Blueprint Context Sensitive

¥ roll

v Class

F 8] One Die
F 8] Three Dice
I m Two Dice

© Event BeginPlay J Roll Three Dice
»P-»

» Number Of Faces \El

v COMMON

® Actor

£ Pawn

® Character

£4 Player Controller
Game Mode Base
74 Actor Component
f4. Scene Component

> ALL CLASSES

F Print Text
»

- » In Text
. Format Text o

Print to Screen
Result @

Print to Log

) Text Color .
@ Diel

O Duration [10.0]
@ Die2 S S

Development.Only,

» Die3
@ Die3 A

Pick Parent Cl:

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

A Pawn is an actor that can be 'p 1" and 1
input from a controller.

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

onsible for controlling

Game Mode B: :fines the game being played, its
rule oring, r facets of the game type.

An ActorComponent is a reusable component that can be
added to any actor.

A Scene Component component that h:
transform and can be attached to other ¢




" F Get Owner
Jarget is Actor Component VARIABLES

Target [ self ] Return Value B ]

CurrentXP

%  VARIABLE

ce Editable

%  DEFAULT VALUE

200
400
800
1200
1600
2000
2500

MACROS

3000

. M CanlLevelUp




% INPUTS

%  QUTPUTS

' Inputs
in

 —
Current Level @

Exp Level

Current XP @

Exp Level

Current Level @

r

- =t
o [1] Add pin ®

FUNCTIONS

J Inc Experience

i Branch 8 Outputs

(3 True p — P Yes
Condition False p — P No

7 Branch - Outputs

» True p — P Yes

Condition False p — P No




INPUTS

®

X

W

X X ®

LOCAL VARIABLES

|UpVar

S
M Xp Reaches New Level

g L P— P Yes B No B

Experience Points @ ; .‘ @ Current XP O No

¥ Increase Experience - M Can Level Up B Yes B
' Z

1

T

Add pin ®

———
Current XP @

LJd ._ —'_.

rr

M Xp Reaches New Level .

Current Level @

SET

Level Up Var

¥ Return Node

Level Up Var Level Up

- @ Level
Current Level @




%  DEFAULT

0 Array elements
0
100
200
400
800
1200

@ Components 1600

-+ ADD Q - 2000

(X level 2500

3000

BP Exp Level Comp

€ Event BeginPlay f Set Timer by Event
» D

Event Return Value
O Time |1 OI

Looping




&> Event BeginPlay F Set Timer by Event
-
Event Return Value
Time |E|
Looping J Print String
»
In String
& GainXP J Increase Experience Development Only
larget is BP Exp Level ( W
r==-D

Target Level Up ;
- —— - Return Value
BP Exp Level Comp (O Experience Points Level @

Add pin ®

-~

BP Exp Level Comp Target Current XP O»

= -~ =

evelledNmio ! BP Exp Level Comp Target Current Level O»

VARIABLES
v  DEFAULT VALUE

RotationPe
180.0
DeltaAngle

< Event Tick
SET
& —» D

, = » )
Delta Seconds @ - /.. o — @ Delta Angle O

® Add pin ®

T o
Rotation Per Second @




F SetRelativeLocation

; SET
—»

| @ Delta Angle m Target | :-::E'H'] Sweep Hit Result

@ In Vect Return Value @ —— @ New Location
-~ St @ Angle Deg Sweep
Relative Location @—"
Teleport

T

Delta Angle @

E COIT’I[)OHEIT[S

4+ADD Q

"% circular

BP Circular Mov Comp

i Components

4+ADD Q
® ThirdPersonCharacter (self)

v B Capsule Component (CollisionCylinder) (Inherited)
R Arrow Component (Arrow) (Inherited)
2 M (CharacterMesh0) (Inherited)
CameraBoom
B4 FollowCamera
v 4, BP_CircularMovComp

& StaticM

[l character Movement (CharMoveComp) (Inherited)

Target ‘ 3e\f]

o Delta Rotation X (Roll)
<[00

__ Delta Rotation Y (Pitch)
< [o0]

_~ @ Delta Rotation Z (Yaw)

v




% TRANSFORM

T0.0 0.0 0.0

oo*" no-° no-°

180.0

% TRANSFORM

-80.0

00°

1.5

MATERIALS

M_Tech_Hex_Tile_Pulse

© Q E







Chapter 19: Procedural Generation

J Add Instance

.-f

Instanced Static Mesh

Un

®

Target Return Value O»
Instance Transform

World Space

real Project Browser

First Person Third Person Top Down

X

Handheld AR Virtual Reality VehicleAdvanced

> static mesh

>“IStatic Mesh

Static Meshlu ]y
Static Mesh#IysleliI41
tatic Meshja[2s s (fs]y

Variable

.

Blank

A clean empty project with no code.

Object Reference
Class Reference
»Soft Object Reference
Soft Class Reference

Default Value

SM_Chair

€ b




InstancesPerRow ® |nteger
NumberOfRows & |nteger
SpaceBetweenlnstances Float

SpaceBetweenRows Float

Components

-+ Add Q

» instance

%, Hierarchical [[E&95d Static Mesh

%, BoNTad Static Mesh

JF Construction S.. X | %7 Event Graph

>

B construction Script

LOCAL VARIABLES

InstancelocationX

F Set Static Mesh
B Construction Script T lesh Com ‘G’ For Loop
=D rP—>» Loop Body [

Target Return Value > First Index \1_| Index @
— L = .
Instanced Static Mesh New Mesh @ Last Index Completed [: .
Add pin ®
- -~ - — - -

: Static Mesh Var : Number Of Rows @ - Space Between Rows

-~

—»

Instance Location X




—~

S J Add Instance
Instanced Static Mesh aIge

» D
— 3 G For Loop / Target Return Value O
— » Loop Body

Instance Transform Location X
Instance Location X » First Index ‘T Index @ T — . :
7' Inetancerocion X Instance Transform Location Y
\
@ Last Index Completed (> Instance Transform Location Z
—

Instances Per Row @

Instance Transform Rotation

[0.0] v[0.0] z[0.0]

pace Between Instances Add pin ®

Instance Transform Scale

1.0] v[1.0] z[1.0]

World Space

Default




Default




" F Get Spline Length

Target Return Value

Get Location at Distance Along Spline

Tai ent

Target Return Value O»

Spline

Distance |I|

Coordinate Space

Local

Get Rotation at Distance Along Spline

Target 1= yonent

Target Return Value O»

Distance |

Coordinate Space

Local

Componen

+ Add Q

Default Value X sp line

SM_FieldArrow

€ b

Components
-+ Add Q

© BP_SplinePlacement (Self)
DefaultSceneRoot

5 Spline MACROS
@ InstancedStaticMes
M cCalculateNumberOfinstances




Inputs
Ple

Outputs

- Inputs .y
JF Get Spline Length
Target s Spline Com f Floor B Outputs

Target Return Value @ ( 3 ® A Return Value @ @ Number Of Instances

Add pin ®

~ T —
Space Between Instances @

J Set Static Mesh
Construction Script Target is Static M

[ 4 \j;' For Loop
| 2

Target Return Value Loop Body [P

) First Index \E| Index @

—
Instanced Static Mesh New Mesh

- - @ Last Index Completed [ 3
Static Mesh Var Calculate Number Of Instances e

Number Of Instances @ -

Space Between Instances

" F Get Location at Distance Along Splrine

la

Target Return Value @ S
Distance

Coordinate Space
Spline Tl J Add Instance

[ 4 )

’~ Target Return Value O»

Instanced Static Mesh
p @ Instance Transform Location
Add pin —_—_ 5

RO F Get Rotation at Distance Along Spline , ® Instance Transform Rotation

Targ Instance Transform Scale

Target Return Value @ 4 }ﬁl 1E| lﬁl

Distance World Space

Coordinate Space

Local




Add Spline Point Here
Focus Selected

Snap/Align

Reset to Default




F Set Start and End

T Cnl by (
Larget 1s spine Mesh (

D

Spline Mesh Target

-

Start Pos ——
[0.0] v[0.0]

Startﬁgent_
[0.0] v[o.0]

End Pos

End Tangent_r
[0.0] v[o.0]

Update Mesh

Animation

Artificial Intelligence
Blendables
Blueprints

Editor Utilities
Foliage

FX

Gameplay

= : Editor Utility Blueprint

|- Editor Utility Widget

b L O A

Materials



All Actions for this Blueprint Context Sensitive

o

Editor Scripting
Actor Grouping
Asset
Asset Tools
Content Browser
Data Table
Datasmith User Data
Editor Loading and Saving
Editor Source Control Helpers
Level Creation
Level Utility
Materials
Message Dialog
Metadata
Object Dialog
Objects Dialog
Package Tools
Sequencer Tools

Animation

Artificial Intelligence
Blendables
Blueprints

Editor Utilities
Foliage

FX

Gameplay

= _ Editor Utility Blueprint

WO W W WY WY Y

|- Editor Utility Widget




u Pick Parent Cla
COMMON

@ Editor Utility Actor Editor Utility Actor

Pl

@  Editor Utility Object Editor Utility Object

Basec for all t action-related utiliti

%) Asset Action Utilit i
@ y Any functions/events that are exposed on dern

ALL CLASSES
Q

(ﬁ} AbclmportSettings
@ ActorActionUtility
0 AddingCode

FUNCTIONS LOCAL VARIABLES

f AlignOnXAxis LocationX Float

J Get Actor Location

~

L \T] I_Ej E _- Target Return Value X

Return Value Y

Return Value Z

B Align on XAxis J Get Selection Set o S _
: SET
P— P - | o

Return Value Location X

S — =
SET )
i i Location X @
® Location X Ei For Each Loop

P Exec Loop Body [ » D

Array Array Element Target Sweep Hit Result

J SetActor Location

Array Index O» P —— B New Location X Return Value
JF Get Actor Location

Target is Actor

Completed [> » New Location Y

Target Return Value X New Location Z

Return Value Y @ Sweep

Return Value Z @ Teleport




# Edit

<> Visibility

m Transform
€. Snapping

;. Pivot

%) Group
Attach To

B Scripted Actor Actions
b Level

P Play From Here

<> Align on XAxis







Chapter 20: Creating a Product Configurator using the
Variant Manager

New Project

‘ ~ B
GAMES O e
ql ’ g . Photo Studio Collab Viewer
FILM/VIDEOR ' '

LIVE EVENTS "Rl

Product Hololens Viewer Handheld AR

ARCHITECTURE W Corfatr

PRODUCT DESIGN &
MANUFACTURING

LLOOSVOOSO



LG EE R RN R R “_ 8

000000
HOMSO®EOO)

All > Content » ProductAssets »

-
Q

®

VariantSet

Level Variant Sets




u * VariantManager X

FVariant Set Q

Properties

@ Body Shape <+ Actors + Properties +

@ Body
Static Mesh Component / Static Mesh

- Strat Type
™ Dependencies +

Variant Set Variant

Body

Bridge

Tremolo
ULogo

# Detalils X
@ BP_Configurator -+ Add

© BP_Configurator (Self)

Default eRoot

Transform

Default




M. STRUCT_VarSet X

B0 Browse =_@E -+ Add Variable

= Structure x  # Default Valu

Structure

7
L=

FUNCTIONS
VARIABLES
ConstructionScr

Components

Ul Options f initConfigVare
ObjectVariantSets STRUCT Var Set et f resetAllVariants
EnviroVarSet STRUCT Var Set e f resetVariant
CameraVarSet STRUCT Var Se et f callVariantActorAction
LVSActor Level Variant Set: ® f callVariantActorlnit
CameraActor Camera Actor ® f activateVariant

GUI WBP Main GUI Py I initCamera

CONVENENCESTasSHICONITGIORECIHOIGATIENOUE!
o —
Self

‘b Cast To BP_ConfigGameMode

‘ SET
14 P — »
m Object Cast Failed D Configurator

i Target
BenimValie As BP Config Game Mode g




it Aue)

po (Reset all variants to index 0) i

€ Init Config Var Sets € Init Camera

€ Reset All Variants

Target | s

Target

Create GUI :

S S S O S ——— ! J Add to Viewport : J Set Input Mode Game And Ul
[ Create WBP Main GUI Widget i L

» Player Controller
Return Value Target

In Widget to Focus
In Mouse Lock Mode
Owning Player -

Lock

Hide Cursor During Capture

f B Bind Event to Variant Selected
» »
Target

Event

¢ GUIVariantSelected ¢ Activate Variant

Variant Set Index Target
Variant Index Variant Set
Variant Index
-~

Object Variant Sets




J Switch On
B Activate Variant Targ
r—r—— - b
Variant Set Target

Variant Index @ J GetVariant
\ = Break STRUCT_VarSet Ts ari

STRUCT Var Set Variant Set arge Return Value

Current Index O» @ Variant Index

Body Shape

OO

i= Hierarchy X

Q

[WBP_MainGUI]
[F] MainCanvas

[ [vertical Box]

|7i CamButton

|1 EnvButton
I7iCamSelector
I7iEnvSelector
I7iMainPartVarSelector
® BackgroundBTN

LLLLLLLE

"&© Populate Options & Create Event Bindings

arg

¥
& Event Construct [;]
P —» »P— >

Target | Target | |




A,

€ On Clicked (ButtonObject) [ Call Button Clicked Bt
PD-===-P D

Target [ self |

Index @—— @' Index Clicked

AR RN RRR g
[ Create WBP Button Widget

Class Return Value
W BE{Bion e ‘B Bind Event to Button Clicked
Owning Player [ [

Texture Target

@ Index Event

< IndexClickedEvent

b \ [ call Ribbon Option Selected el
Index Clicked @

T — -

Variant Set Index @ @ Ribbon Variant Set Index

@ Index Selected

€ PartSelectedEvent

g » 4
Ribbon Variant Set Index @ < = [ Target | self |
Index Selected @ e @ Set Index

@ Index




VanantButtons;

G For Each Loop [ Bind Event to Ribbon Option Selected
P Exec Loop Body p ———— B

-

T —— Array Array Element Target
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