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Detecting Input




The Input Action Editor

Actions

What is it? own
o  Framework for handling input T
o Everything is categorized as an 2 Skt
“Action” £ pc
What is an Action? £ o
o Run, jump, shoot, interact, pause ... e
o  Anything that is a consequence of & sprint
player input
Why Actions?
o Organized
o Modular

o Easily support different input devices
(keyboard and mouse, different
controllers, etc)

= - =
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E}' InputSystem_Actions (Input Actions Editor)

T Action

Editor

| InputSystem_Actions (Input Acti..

All Control Schemes v

Action Maps + Actions
Player @ Navigate
ul & Choose
Driving @ LeftStick
LockPhck @ RightStick

&, Cancel
Player2 ;

A, Exit

+

L i 0 e B s i

Save Asset Auto-Save

Action Properties

Action
Action Type Pass Through (¥
Control Type  Vector 2 A

Initial State Check

Interactions +

Processors +



The Input

=« Action maps
Way to organize actions

i InputSystem_Actions (Input Acti..
All Control Schemes v
Action Maps +
Player
Ul
Driving
LockPxck
Player2

Action Editor

= Action properties
Used to modify what data an action returns
Used to modify how an action is triggered
Button Pressed? Tapped? Held?

Ddve ASSEeL AUTO->ave
Action Properties
Action
Action Type Pass Through ¥

Control Type Vector 2 )
Initial State Check

Interactions *

Processors +



The Input Action Editor

« Allyour action maps, actions, and action properties are stored in a

.inputactions file in your project.
Note: You can create new Input Action Assets at any time

« How can we use the data from this file in our code/in our game?

Assets

....@ﬂ[ﬁ

eeeeee Settings DefaultVolumeProfile  ‘putSystem_Actions  UniversalRenderPi..

M Assets/InputSystem_Actions.inputactions @

= - =



The Player Input Component

v @ v Player Input @ + :
Actions & PlayerActions (Input Action Asset) ®
Default Scheme <Any> v
Auto-Switch v
Default Map Player v
Ul Input Module None (Input System Ul Input Module) ®
Camera None (Camera) ®
Behavior ‘Send Messages v |

Will SendMessage() to GameObject: OnDevicelost, OnDeviceRegained, OnControlsChanged,
OnMove, OnLook, OnAttack, Oninteract, OnCrouch, OnJump, OnPrevious, OnNext, OnSprint,
OnNavigate, OnSubmit, OnCancel, OnPoint, OnClick, OnRightClick, OnMiddieClick,
OnScroliWheel, OnTrackedDevicePosition, OnTrackedDeviceOrientation

Open Input Settings Open Input Debugger

= - =



The Player Input Component

« Whatisit?
If a GameObject has a Player Input Component, the component will send information about
Actions being performed to scripts on that GameObiject
« How do we “send information”?
Several options, we will use Invoke Unity Events
Provides intuitive graphical way to run desired functions when Action are performed

© v Player Input @
Actions &4 PlayerActions (Input Action Asset) ®
Default Scheme <Any> v
Auto-Switch v
Default Map Player v
Ul Input Module None (Input System Ul Input Module) ®
Camera None (Camera) ®
Behavior Invoke Unity Events v

Determine how notifications should be sent when
an input-related event associated with the player )pen Input Debugger
happens.



Connecting to our Code

Interact (CallbackContext)

« Inthe Player Input Component, we
can assign functions to be called to -
ACtIO nS ir(:Lfct;(CatllbackContext)

= These are functions that we write! e N

Jump (CallbackContext)

Runtime Only v Player.MyJump
B Player (Player) ©®

3 Previous (CallbackContext)
0 references
My Jump (InputAction.CallbackContext ) List is Empty
Next (CallbackContext)

List is Empty

Debug.Log("Jumped!™); oo

Sprint (CallbackContext)

I List is Empty



Feading Input VYalues

0 references

= Sometimes we Only care about MyWalk(InputAction.CallbackContext
when a button is pressed, as inthe ¢
previous example ' = .Readvalue<Vvector2>();
Debug.Log( )5

=« Othertimes, we would like more
data from out input devices eg:
Mouse position, joystick direction

= How do we read these values?
context.ReadValue<T> ()



Demo-Lab Intermission!t

Two Orders of Business:

1. Get Intellisense working for as many
people as possible

2. Use what we now know about the
input system to print a line in the
console on button press




: Intellisense

« Auto completion and error detection in VS Code

« Incredibly important and useful

= Sometimes working out the box, other times can be incredibly
frustrating getting set up

Things can vary from computer to computer, we’ll try our best to accommodate

&J InverseTransformvectors
& Ischildof

Debug. /° localEulerAngles (+ 3 overloads)
2 localpPosition Calls the method named methodName on
& localRotation every MonoBehaviour in this game object or

/? localscale any of its children.
22 localToWorldMatrix

) LookAt
2 lossyScale
22 name

2 parent
2? position

.BroadcastMessage(string



Intellisense Checklist

1. Install .NET SDK

https://dotnet.microsoft.com/en-us/download

2. Go to Edit->Preferences->External Tools make sure matching boxes
are checked and click Regenerate Project Files

£ Preferences

Q
General External Tools
2D
Physics External Script Editor Visual Studio Code [1.108.0]
Al Navigation
Analysis Generate .csproj files for:
Profiler Embedded packages v
Asset Pipeline
oo Local packages v
Editor Diagnostics Registry packages i
External Tools Git packages
Gl Cache Built-in packages v
Graphics
obe Local tarball
Overlays Packages from unknown sources
Package Manager Player projects
Scene View Regenerate project files
Scene Template
Qaarrh . tiiiue SR s PSS e AL U


https://dotnet.microsoft.com/en-us/download

Intellisense Checklist

3. Click Assets -> Open C# Project

4., Test that Intellisense is working

Troubleshooting:

- Make sure you have Assembly-CSharp.csproj,
Assembly-CSharp-Editor.csproj,and *project-name*.sln[x]
files in project root directory, these should be generated when you
Regenerate Project Files



Phuysics




Rigidbody

Rigidbody component
Allows object to be affected by phsyics

All info here:
https://docs.unity3d.com/6000.3/Docume

ntation/ScriptReference/Rigidbody.html

Notable Parameters:
Is Kinematic
Interpolate
Collision Detection
Constraints

4  Rigidbody
Mass

Linear Damping
Angular Damping
Automatic Center Of Mass
Automatic Tensor
Use Gravity

Is Kinematic
Interpolate
Collision Detection
Constraints

Layer Overrides

v

None
Discrete


https://docs.unity3d.com/6000.3/Documentation/ScriptReference/Rigidbody.html
https://docs.unity3d.com/6000.3/Documentation/ScriptReference/Rigidbody.html

Rigidbody

« Allyou need is arigidbody component and a collider component (box
collider, sphere collider, mesh collider, etc..) and objects will behave
like so




Controlling Rigidbodies

« rb.AddForce(Vector3 force)
rb.AddForce(Vec3 force, Forcemode Mode)

Properties

Property Description

Force Add a continuous force to the rigidbody, using its mass.
Add a continuous acceleration to the rigidbody, ignoring its mass.
Add an instant force impulse to the rigidbody, using its mass.

Add an instant velocity change to the rigidbody, ignoring its ma




Collision

= Unity’s physics systemistied to 0references| @ Unity Message
. llisi t onCollisionEnter(Collision
Its collision system -

« Make sure you have both a

rigidbody and some type of 1
collision component on your 0 references 111 Unity Message
. id OnCollisionStay(Collision
GameObiject!
« Thenusethese 3 methods as
pleased 1
0 references | @ Unity Message
QﬂCOIIISlOHEXIt((.LliSiQﬂ
:
{
1
J



Collision Continued

« All collider components have the Is Trigger field

« Objects with Trigger collides do not need Rigidbodies

=« Thisis because they do no physically collide with other objects

« Used for things like killzones, basketball hoops, cutscene triggers,

AOE ZOneS, etC 0 references | @ Unity Message
onTriggerEnter(Collider )
{
&9 v Box Collider ® i : )
: : = 0 references | @ Unity Message
Edit Colkder d b onTriggerstay(Collider )
i f
Is Trigger v L

Provides Contacts

A abaulal Al IMLcatlaa AL S PN ~

1

J

0 references | @ Unity Message
onTriggerExit(Collider )

f

L

1
J



ORIGIN

. Phuysics. RaycasT @

HIT POINT

=« Useto detectif playeris grounded, if a hitscan bullet hits a target, and
in many other cases!

« Casts aray, from point origin, in direction direction, of length
maxDistance, against all colliders in the Scene.

« T0 select which layers a ray should collide with, use a LayerMask.

RaycastHit hit;
// Does the ray intersect any objects excluding the player layer
if (Physics.Raycast(transform.position, transform.TransformDirection(Vector3.forward), out hit, Mathf.Infinity, layerMask))

{

Debug.DrawRay(transform.position, transform.TransformDirection(Vector3.forward) * hit.distance, Color.yellow);

Debug.Log("Did Hit");




Demo 2

= Use what we’ve learned to make a
basic character controller




The Camera




: The Camera Component

Many parameters, key
ones are:

= Projection

« Field of View

« Clipping Planes

« Background Type

Bt v Camera

Render Type

Projection
Projection
Field of View Axis
Field of View
Clipping Planes

Physical Camera

Rendering
Renderer

Post Processing
Anti-aliasing
Stop NaNs
Dithering

Render Shadows
Priority

Opaque Texture
Depth Texture
Culling Mask
Occlusion Culling

Stack
Cameras

List is Empty

Environment
Background Type
Volumes
Update Mode
Volume Mask

Volume Trigger

Base

Perspective
Vertical

Near 0.3
Far 1000

Default Renderer (PC_Renderer)

v
No Anti-aliasing

4
-1

Use settings from Render Pipeline Asset
Use settings from Render Pipeline Asset

Everything
v

Skybox

Use Pipeline Settings
Default
None (T



Controlling the Camera

Many camera types
3rd person, fps, side scroller, top down

Each of these camera types have their

own considerations
Preventing camera clipping
Scoping / zooming
Interpolation / smoothing

We use the Cinemachine

Package to handle all of this



. Cinemachine Overwview

=« Solves the complex mathematics and
logic of tracking targets, composing,

blending, cutting between shots © samploscone®
« Dynamically adjusts its behavior to § ol
make the best shot given changesin 22 . ... -
animation, vehicle speed, terrain,etc -
=« Works in real time across all genres —

including FPS, third person, 2D,
side-scroller, top down, and RTS.

https://docs.unity3d.com/Packages/com.unity.cinemachine@3.1/manual/index.html

= - = .


https://docs.unity3d.com/Packages/com.unity.cinemachine@3.1/manual/index.html

. Cinemachine Overwview

« Adds virtual camera(s), one if which & sampiescene:

0 Main Camera <k

(at a time) will control the movement @ drectoni L

and rotation of the main Unity i

Cam e ra @ CinemachineCamera
« Provides modular system for

changing how these virtual cameras

behave
« Provides programming interface for

enabling, disabling, and

customizing behavior of virtual

cameras




The Cinemachine
Component

» Lenstab controls parameters of the Camera
previously mentioned

=« Procedural Components tab most important
Add position controls (following player)
Add rotation controls (looking at player)

= YOu can add extensions to add more camera
effects. (Support pixel art, camera shake, and
more)

Lk v Cinemachine Camera

Status: Live Solo
Priority (usir
Qutput Channel Default
Standby Update Round Robin
Blend Hint Nothing
Lens
Vertical FOV 60
Near Clip Plane 0.3
Far Clip Plane 1000
Dutch (0]
Mode Override None
Tracking Target X Player (Transform)

Global Settings
Save During Play

Game View Guides Interactive

Procedural Components

Position Control Follow

Rotation Control Rotation Composer
Noise None

Add Extension (select)

£ v Cinemachine Follow

Binding Mode World Space
Position Damping g 1 Y& 1
Follow Offset X 0 N 2

£ v Cinemachine Rotation Composer

Composition

Screen Position X 0 Y O
Dead Zone

Hard Limits

Center On Activate v

Target Tracking

4 4

Palette... ~

iy 1
2 =10

0 3 i



: Cinemachine Installation

« Window->Package Management->Package Manager
« Goto Unity Registry, look up Cinemachine, click install

Window Help

Layouts

Panels

Next Window Ctrl+Tab

Previous Window Ctrl+Shift+Tab

General

2D

Accessibility

Al

Analysis

Animation

Audio

Multiplayer

Package Management Package Manager
Rendering My Assets

Search Services
Sequencing
Text
TextMeshPro
Ul Toolkit

Version Control

Asset Store

Visual Scripting

= Package Manager
>

+ v Sort: Name (asc) ¥ Filters v

& In Project Q  cinemachine

© Updates
Packages

I Unity Registry Cinemachine
B My Assets
_~ R Built-in

T & Services

Last refresh Jan 15, 17:28

315

Cinemachine

3.1.5 - October 23, 2025

From Unity Registry by Unity Technologies

Documentation Changelog Licenses
Install

Details  Version History  Dependencies

com.unity.cinemachine [0

n Editor n 2022.3

Smart camera tools for passionate creators.

Cinemachine 3 is a newer and better version of Cinemachine, but
upgrading an existing project from 2.X will likely require some effort. If
you're considering upgrading an older project, please see our upgrade
guide in the user manual.



@ UnityStuco3D
Edit

File

B Unity 6

I Project

Clear

v Colla

Ass

Rename
Duplicate
Delete

Select All
Deselect All
Invert Selection

Find References in Scene
Set as Default Parent
Prefab

Create Empty

Create Empty Parent
2D Object

3D Object

Effects

Light

Audio

Video

ul

Al

Ul Toolkit

Rendering

Volume

Spline

Cinemachine

Camera

Visual Scripting Scene Variables
Move To View

Align With View

Align View to Selected

Toggle Active State

Properties...

Using Cinemachine

Ctrl+Shift+N
Ctrl+Shift+G

Ctrl+Alt+F
Ctrl+Shift+F

Alt+Shift+A

.3f1)* <DX12>

v Free Aspect

Targeted Cameras
Cinemachine Camera
ClearShot Camera

Dolly Camera with Spline
Dolly Cart with Spline
Mixing Camera
Sequencer Camera
State-Driven Camera

v Scale ®

2D Camera

Follow Camera
FreeLook Camera
Target Group Camera

Third Person Aim Camera

Right click your player in the hierarchy.

To set up from scratch, click:
(Cinemachine->Cinemachine Camera)
To choose a preset:

(Cinemachine->Targeted Camera->_)



=« Setup Cinemachine
Camera for our player
controller

« Make sure everyone is
caught up




