Unity Scripting 4

Unity Components overview
Particle components

Interaction — Key and Button input
Parenting

Project Organization

Prefalbos

Instantiate
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Unity Components

Animation components Mesh components
Asset components Network group
Audio components Particle components
Physics components Rendering components
The GameObject Transform component
Image effect scripts UnityGUI group
Settings managers Wizards
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Unity Components

Audio components
Implement sound in Unity
— Audio Listener
Add this to a Camera to get 3D positional sound.
— Audio Source

Add this Component to a GameObject to make it play a
sound

— Audio Effects
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Unity Components

Physics components
Physic Material
Rigidbody

Box Collider
Capsule Collider
Character Controller
Character Joint
Configurable Joint
Constant Force
Fixed Joint

Hinge Joint

Spring Joint
Interactive Cloth

Skinned Cloth...
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Unity Components

The Game Object

GameObjects are containers for all other Components
All objects in your scene are inherently GameQObjects

They are containers that hold Components, which implement
actual functionality. Ex. a Light is a Component which is
aftached to a GameObject.
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Unity Components

Mesh components

3D Meshes are the main graphics primitive of Unity

Various components exist in Unity to render regular or skinned
meshes, trails or 3D lines

Mesh Filter
Mesh Renderer

Skinned Mesh Renderer
Text Mesh
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Unity Components

Particle components

Partficle Systems are used to make effects
Smoke

Steam

Fire

Atmospheric effects

Particle systems in Unity work by using one or two textures (2D), and
drawing them many times, creating a chaotic random effect
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Unity Components

Particle components

Transform

v Ellipsoid Par

Ellipsoid Particle Emitter
Line Renderer

Mesh Particle Emitter
Particle Animator

Particle Renderer ———— R, .. ooy
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TrOlI Renderer e e o ~._‘::: S G — Truj: :«:n:)‘u .:u‘ Velociny
Particle Collider . B
T T, -- 7--;“ 8 Ellipsoid
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Unity Components

Particle components

Ellipsoid Particle Emitter
spawns particles inside a sphere
Use the Ellipsoid property to scale & stretch the sphere
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Unity Components

Particle components
Line Renderer

draws a straight line between two or more points in 3D space

can be used to draw anything from a S|mple straight line, ’ro a
complex spiral

renders billooard lines that have width
and can be textured

uses the same algorithm for line rendering
as the Trail Renderer
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Unity Components

Particle components
Trail Renderer

makes trails behind moving objects in the scene
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Unity Components

Particle components
Particle animator

Move particles over time
Used to apply wind, drag and color cycling to particle systems
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Unity Components

Particle components
Mesh particle emitter

emits particles around a mesh
particles are spawned from the surface of the mesh
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Unity File Edit

Assets QcEIytlolJfl@ Component Mo

Particle component

"‘ﬂ’}-' y . "] KA
Bl T K u

Open your Unity scene 1= Hierarchy_

Create =

GameObject >Particle System [NEmsm.

Directional Light
L . Plane
Rename it “Confetti Cube

Cylinder
Particle
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Create Empty 8N
B[ Create Empty Child X {*N
—— 7 3D Object B>

2D Object > |

Light > |

Audio >

Ul >

Camera

1
Move To View \3#F
Align With View 1 8F

Align View to Selected
Toggle Active State X {tA




© |nspector | Al
[ [Particle System []static
LY

Particle component s

¥ .~  Transform

Paosition X0 ¥ |1.100233 | Z |0
Rotation X 270 Y 0 Z|0
Scale X1 Y1 Z|1
. . =
Particle Effect window / Inspector B
| Open Editor... |
. — - — ° — . 03 - . m Farticle System
@ Unity File Edit Assets GameObject Component Window Help *
Duration 5.00
Particle Effect | ﬁﬂg Looping v
Fause Stop Show: All Resimulate | Wireframe | [T | = STEIETIL ‘

r — Start Delay 0 v
Start Color B & Start Lifetime 2 v
GCravity Modifier 0 3 Start Speed 2 v
Simulation Space Local $ Start Size 2 y
Scaling Mode Shape s 3D Start Rotation \'

Start Rotation ] ¥
Flay On Awake® v Randomize Rotation Direc 0
Max Farticles 1000 Start Color v
v Emission Gravity Modifier o
Simulation Space Local B
+ Shape a Scaling Mode Shape i
Velocity owver Lifetime Play On Awake* Iv |
Limit Velocity over Lifetime Max Particles 1000
Inherit Velocity v/ Emission
Force over Lifetime ishare
— Velocity over Lifetime
v/ Color aver Lifetime Limit Velocity over Lifetime
Color II] ¥ Inherit Velocity
Color by Speed Force over Lifetime
+ Size over Lifetime ! Cator over Lifutims
- Color —l— X
Size by Speed
Color by Speed
Rotation over Lifetime 7 Size over Lifetime
Rotation by Speed Size by Speed
External Forces Rotation over Lifetime
Collision Rotation by Speed
- | External Forces
Sub Emitters 4 Collision
Texture Sheet Animation v Sub Emitters
q-{ ) Computer 9 Texture Sheet Animation
— S _ _ ' Renderer




Particle component

Open Particle Editor

Adjust Size over Lifetfime parameter in the graph view
Adjust Color over Lifetime in the Editor

® Unity File Edit Assets GameObject Component Mobile Input Window Help
— [elels)
Particle Effect
Resimulate | Wireframe

5 I |a ==
Gravity Modifier i] | > " N |

Simulation Space Local

.= € Game

Local Display 1 % | | Free Aspect * | Maximize on Play
4

' Emission - |

i

v Shape
Velocity over Lifetime
Limit Velocity over Lifetime
Inherit Velocity
Force over Lifetime

v Color over Lifetime
Color by Speed

v Size over Lifetime . ‘
Size by Speed —— —
Rotation over Lifetime ]
Rotation by Speed

External Forces
Collision
Sub Emitters

Texture Sheet Animation

C v Renderer
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Particle component

Create a script “ParticleScript”
public var confettiEmitter : ParticleSystem;

function Start() {
confettiEmitter = GameObject.Find("Confetti").GetComponent(ParticleSyste
m);
}
function Update()

{
if (Input.GetButtonDown("Fire1"))

{

confettiEmitter.Emit(30); //emits 30 particles

}

CS 491 / DES 400 Creative Coding Computer Science © 56225;?!“



Particle component

(drag and drop)

Assign Confetti Particles to
Confeftti Emitter Var in the Inspector
(drag and drop from Hierarchy)

Uncheck “Play on Awake” box in the Inspector
Uncheck “Looping” box
With selected Confetti object in Hierarchy
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Assign “ParticleScript” to a cylinder

© Inspector M
Position X(2.2 Y |1.147563 | Z |0.2

Rotation X|-7.48691« Y |0 Z|0
Scale X1 Y 1.147563 Z |1

¥i. Cylinder (Mesh Filter)  [@#

Mesh il Cylinder

v & Mcapsule Collider @

£ | Edit Collider
Is Trigger L]
Material [None (Physic Materia) | @
Center X0 Y 0 Zo
Radius
Height
Direction

. [M Mesh Renderer
Cast Shadows O
Receive Shadows
Materials
Use Light Probes
Reflection Probes
Anchor Override
Js| M Add Force Script (Script)
Script
% Rigidbody
Mass
Drag
Angular Drag
Use Gravity
Is Kinematic
Interpolate
Collision Detection | Discrete
Constraints

Js| [ Particle Script (Script)
Script Particle Script
Confetti Emitter & Confetti (Particle System)

. cylinderMaterial

W Shader Legacy Shaders/Transparent/Diffuse



particles.unity - unity2 - PC, Mac & Linux Standalone (Personal) <OpenGL 4.1>

[ ]
K1 + E3FAIo] > L >l @ s e -
= Hierarchy & -= | HScene = | € Game © Inspector e

| Ereate ~| (ErAl ) ||| shaded |20 || % | <) | &I | Gizmos - | (@Al Display 1 Free Aspect * | Maximize on Play||  Position X|2.2 [¥[1.5 |z|0.2 |

» FPSController Rotation x [0 v [o zfo |
Directional Light Scale x[1 1Y 1147563 Z[1 ]
Plane ¥ || Cylinder (Mesh Filter) 3,
Cube Mesh [l Cylinder e
Confetti v | M capsule Collider #*,

Edit Collider

Is Trigger -
Material [None (Physic Material) ]
Center X0 yo |z o \
Radius 05 |
Height [2 |
Direction | ¥-Axis $]
¥ .. [M Mesh Renderer %,
Cast Shadows [.on ™

Receive Shadows

» Materials

Use Light Probes )
Reflection Probes | Blend Probes s ]
Anchor Override [None (Transform) IR
M "] El console == W “——S] .Mlcl Force Script (Script) . @ #
l Create ™ 2 »‘1 r3 1 L ‘ * lCIear I 1Cnlla.pse ‘Clear on Play | Error Pause 0 ‘ Do ‘ o_OL Script =l addForceScript <
oAPrerns T rccers & ¥4 Rigidbody #*

Q All Scripts —

[ |Js| addForceScript Mass 1 ]
© cubeMaterial Drag 0 \
» &5 Editor ) cylinderMaterial Angular Drag [0.05 |

¥ 55 Standard Assets &5 Editor Use Gravity ™

¥ Character Contraoll [I5] instantiateScript Is Kinematic -
v Sources < TS Interpolate Lbione +]
> PrototypeCha ikl mat.erlalss:.npt Collision Detection | Discrete : ]

& scripts @ Bastick Script ¥ Constraints
Vi Characters € particles
& FirstPersonChar, |)5] rotateCube v |Js| M Particle Script (Script) %,
&5 Audio @ Starld'ar.d Assets Script & Particle Script [}
(&3 Prefabs E Tr'an5|rt;n'0ut Confetti Emitter [ Confetti (Particle System) e
; 5| triggerScript

,ﬁiﬁg;ﬁf [Js] variables cylinderMaterial *,
&3 ThirdPersonCha Q varsandFunctions Shader | Legacy Shaders/Transparent/Diffuse - |




Layout -

m _Accourlt = _Layers &

m 4’ S | ol EI =8 Center | & Local

= Hierarchy # Scene € Game @ |nspector
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Material [None (Physic Material)
Center X0 Yo 'z|o
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Direction [ ¥-Axis
¥ ..\ [ Mesh Renderer
Cast Shad [.on
Receive Shadows )
» Materials
Use Light Probes )
Reflection Probes | Blend Probes
Anchor Override [None (Transform)
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¥ &l FirstPersonCha ls| rotateCube ¥ [ls| M Particle Script (Script)
&5 Audio &5 standard Assets Script & Particle Script
&5 Prefabs £ Transition Out Confetti Emitter [ Confetti (Particle System)
Scripts )5 triggerseript
» 55 RollerEall |Is] variables cylinderMaterial
»5a ThirdPersonCh Q varsandFunctions > Shader | Legacy Shaders/ Transparent/Diffuse
= e e e BlatEm v ol om g s




Particle component

Test the mouse button input and interaction
The particle should emit 30 partficles on mouse click
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Parent-Child Relationship in Unity
The Child Game Object will inherit the behaviour of its parent
It will move, rotate, scale exactly as its Parent does.

Similar to Arm/Body rleationship- whenever your body moves, your
arm moves along with it

« Thisis a way of grouping objects together

« Children can have their own children and etc.
« Complex parent-child structore

« Represented in the Hierarchy window
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Drag and drop Confetti particles inside the Cylinder object in the
Hierarchy window

Test the game

Computer Science @ 5622%‘2!“



®
Parenting .
o particles.unity - unity2 - PC, Mac & Linux Standalone (Personal) <OpenGL 4.1>

¥ <+ Elkdio]
= Hierarchy S
e MEC I I 1120 1] 3 |40, |7 | Glamas | @A) | | Display 12| Free Aspest

P FPSCaontroller
Directional Light

T | Maximize on Flay

Flane ‘”
Cube d*
¥ Cylinder
Confetti

Particle Effer

imulate

Playback Sp
Playback Tims

El console
Clear

Collapse | Clear on Play | Error Pause



Project Assets

Assets are the models, textures, sounds and all other media files from
which you make your 3D project

— Audio Files
— Materials
— Meshes

e 2UIES

— Prefalbs

— Scripfs

— Prefalbs
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Project Organization

Project > Create >Folder

bullets.unity - bullets - PC, Mac & Linux Standalone (Personal) <OpenGL 4.1>

O EIRENE [ =8 Center | @ Local | 1] Lo account - I Lavers... - B Lavout..
Hierarchy & .= | i Scene € Game +=| © Inspector

Create * Shaded || 20

<) | & (7| | Gizmos * Display 1 #|| Free Aspect ~ | Maximize on Play

scripts
Main Camera

Cube

Directional light .4
Plane

stand .

top_cube

guiScript

Open

E consale
Clear | | Collapse | Clear on Play | Errar Pause 0 o @o

E Consale 3 project
Create ~
Folder ets
< bullets
scenes

C# Script
Javascript
Editor Test C# Script il Standard Assets
Shader >

Scene
Prefab

Audio Mixer

Material
Lens Flare

Render Texture
Lightmap Parameters

Sprites | 4
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Project Organization

Assets > Folder > (]l Console 3 Project i -=
Create = S %
Favorites Assets
All Materials (-@ bullets
Reng me All Models o materials
All Prefabs i sCenes
All Scripts B scripts
Materials - SO
. Y= aml Standard Assets
Scnp'l's 4 materials =
W SCenes
Scenes Wl scripts
 sounds
PrefO bS oo Standard Assets
W textures

Textures
Sounds
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Prefabs and reusable assets

Create Prefab:

* Project > Create > Prefab

« Rename it “PrefabSphere”

« Game Object > 3D > Sphere

* Inspector : Add RigidBody Component
 Drag and drop sphere into PrefabSphere

« Delete Sphere in the Hierarchy window / scene
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Prefabs

El Consaole | B3 Project
Create ™ .
Folder iets
: addForceScript
C# Script o cubeMaterial
Javascript o cylinderMaterial

Editor Test C# Script
Shader

Scene

>

i Editor
5| instantiateScript
3 materials

5| materialsScript
Wy
5| Particle Script

Audio Mixer

Material

Lens Flare

Render Texture
Lightmap Parameters

Sprites
Animator Controller

Animation
v

>

3 particles

5| rotateCube

i Standard Assets
= Transition Qut
triggerScript

5| Variables
EvarsandFunctiDns

e

=
-
-
=
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particles.unity - unity2 - PC, Mac &

[ ]
1 + =G >

= Hierarchy | ® = HScene | =
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-
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> &5 Editor ) cylinderMaterial
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&5 Scripts |Js| Particle Script
(& Characters €] particles S
¥ &5 FirstPersanChar, Ly pref, ®
&5 Audio 5| rotateCube
&5 Prefabs {5 Standard Assets
&5 Scripts & Transition Out
» & RollerBall [Js] triggerScript
» &5 ThirdPersonCha |Js| Variables _
&5 CrossPlatfarminpu € varsandFunctions
£ PhvsicsMaterials

[
[@ G\:“:IE] ['lCenterl @Locall

“= Hierarchy | & .= H#Scene
|| | shaded

(Al

‘ Create ~

-

|20 ||

b FPSController
Directional Light
Plane
Cube

¥ Cylinder

Confetti

Copy
Paste

Rename
Duplicate

Select Prefab

Create Empty
3D Object

2D Object
Light

Audio

ul

vVvVvyyvyy

Particle System

Camera



Prefabs

particles.unity - unity2 - PC, Mac & Linux Standalone (Personal) <OpenGL 4.1>

FPSController
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Create InstantiateScript

var prefabSphere : Transform;
function Update () {

if (Input.GetButtonDown("Jump")) {
var instanceObject = Instantiate(prefabSphere, tfransform.position,

transform.rotation);

}
}
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Assign script to FP character Conftroller (add one if your scene has
no FPC)

Assign prefabShpere to New Object in the Inspector

Test the game ad press Space bar to instantiate spheres
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m S | oeg | el =0 Center | & Local

= Hierarchy # Scene
| Create ~| (GrAll ) ||| Shaded

Directional Light
Plane
Cube

» Cylinder

particles.unity - unity2 - PC, Mac & Linux Standalone (Personal) <OpenGL 4.1>

> 1l ¢ | | Account - Layers v | | Layout -
€ Came ® Inspector
20 || @t | <) | & ||| Gizmos | (Grall ) Display 1 4| | Free Aspect = | Maximize on Play |FPSContmIler | [Istatic +
Tag | Untagged 3 ] Layer[ Default 3 ]
Prefab | Select [ Revert [ Apply |
¥ .~  Transform @ %
Position X 0.7 Y 0.97 Z -9.6

Rotation X0 Y0 zo

. Scale x[1 ¥[1 zZ[1
b & [M Character Controller G %
> First Person Controller (Script) [ #
» % Rigidbody @ %
» =] [ Audio Source @ %
v [Js| M Instantiate Script (Script) @ #
Script s instantiateScript @
New Object | . prefabSphere (Transform) ]

[ Add Component ]

El console
| Clear | |Cn|lapse | Clear on Play | Error Pause

¥ 7 Favorites Assets »
(©1 All Materials |Js| addForceScript
©1 All Models ) cubeMaterial
(©\ All Prefabs ) cylinderMaterial
(©1 All Scripts &5 Editor
@ instantiateScript
V&S Assets € materials
> &5 Editor [Js| materialsScript
5 Standard Assets [Js] Particle Script
€ particles
L prefabSphere
[Js| rotateCube
Standard Assets
Transition Out
@ trigger5cript
@ Variables
varsandFunctions




1. Which object to instantfiate?
the best way is to expose a variable

We can state which object to instantiate by using drag and drop to
assign a game object to this variable

prefab

2 Where to instantiate it¢

create the new game object wherever the user (FPC) is currently
located whenever the Jump button is pressed.
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Instantiate is to create objects during run-time (as the game is
being played)

Instantiate function takes three parameters;
(1) the object we want to create

(2) the 3D position of the object

(3) the rotation of the object

if (Input.GetButtonDown("Jump")) {
var instanceObject = Instantiate (prefabSphere, transform.position, 1
ransform.rotation);

Y[ the transform that the script is attached 1o (FP Character) o, .
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To clean generated prefabs from the scene, attach the following
script “destroyPrefabs” to the prefabSphere

var timeRemaining = 3.0;

function Update()
{

timeRemaining -= Time.deltalime;
if (timeRemaining <= 0.0)

Destroy(gameObject);
CS 491/ DES 400 Creative Coding Computer Science © SD:i;;:gt::of



To add a direction in which the prefalbs are moving,
Add a forward pointing force to the script:

var forwardForce = 1000;

instanceObject.GetComponent.<Rigidbody>().AddForce(transfor
m.forward * forwardForce);
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