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HUMAN INTERFACE DEVICES




PLAYER INTERACTION

m HID = Human Interface Device
m Input & Output Interaction

H Input — Actuators m Output — Senses
> Movement » Sight
> Sound Hearing

>
> Motion » Smell
> Taste
» Proprioception
» Touch

m Control x Immersion
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THE PROCESS

m Player —~ Game

m Processing Chain
1. Player Interaction
2. HID Communication
3. Game Behavior

External : Internal

HiD [ State The !

Player —»  Input =P Operating o Manager gameE
<—— Output | System | Message | (Game.

] : '[_Pump ||Logic|:
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HID COMMUNICATION

' Operating System

m HID - 0S[2]
HID 1 |<—»|R/w Device |

m The Channel: Wired x Wireless
m Communicating State

> Polling
> Interrupts ! Operating System |
> : VVV !
Packets | HID 1 l(—)|R/W Device | it . 1
. nterrupt | !

m /0O Latency = Round Trip Time

| EHIDN |<—)|R/WDewce| randler

Operating System |

( ----------------- RTT Latency i '

A

> Input —P Operating [ : [ HiD1 ’(DM)}|R/WDeVice| Com S&k].

<« Output [« System ' : ——
4 I, Tt | HIDN HM)?JR/WDech| 7 ]

[1ZHV] Introduction to Game Development © 2023, Tomas Polasek, Martin Cadik



PLAYER INPUTS

Buttons Positional
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PLAYER INPUTS

Touch Motion
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PLAYER FEEDBACK

m Using Human Senses

m Visual (Sight) — Rendering
m Sound (Hearing) — Audio
m Smell & Taste

m Haptics (Touch):
Rumble
Force-Feedback
HD Haptics

HD Rumble
Haptic Bass
Resistance

vV VvV vV VvV vV
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INPUT PROCESSING

m Massaging Raw Data — Gameplay
m Getting Data: Polling x Messages

m Managing State

> Simple Events

» Composites & Modifiers
» Sequences & Chords

> Gestures

> Value Axes

m Output API
m Dynamic Connections

to Game Development

void MainPoll()

{ while (mRunning) { InputProcessingPoll(); /* Update, Render, ... #/ } }
void InputProcessingPoll()
{

mNorthPressed = !mNorthDown && mGamePad.buttonNorth.isPressed;

mNorthReleased = mNorthDown && !mGamePad.buttonNorth.isPressed;

/o

}

void MainMessages()

{ while (mRunning) { MessagePump(); /* Update, Render, ... */ } }
void MessagePump() { /* Reset Events, Serve Messages, ... */ }
void OnNorthPressed()

{ mNorthPressed = !mNorthDown; mNorthDown = true;}

void OnNorthReleased()
{ mNorthPressed = mNorthDown; mNorthDown = false;}
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TAKING ACTION

m Goal: Inputs — Actions
m Action Mapping

> Simple1:1

> Input Mapping

» Action Mapping

m Platform Agnostic & Specifics
m Mapping, Remapping, Binding

m Context-Sensitive Input

duction to Game Development

o D

= £ =
- g | ltem B
& s 2
= = €
-— c ©
=] o

a = | Move | ©
(= Q

- < |Camera

DoJump() { /* Make the Player jump... */ }

ActionSimple()

(mGamePad.crossButton) { DoJump(); } }
ActionSimpleMultipleDevices()
(mGamePad.crossButton || ...) { DoJump(); } }
ActionMultiPlatform()

(mGamePad .buttonSouth) { DoJump(); } }
ActionMapped ()

(mPlayerInput.action["Jump"]) { DoJump(); } }
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INTERFACE DEVICES




INPUT HARDWARE
B ‘
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CONTROL SCHEME




CHARACTER CONTROLS

m Learning — Convention

m Conventional Control Schemes A Decay
» Controller Attack ' ' Sustain

» Keyboard & Mouse
m Innovation x Tradition
m Humans are Analog

m Expectation — Filtering [1]
» ADSR Curve Time
» Control Assist

Release

Intensity
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FEELING IN CONTROL

m HID = Means to an End
m Standard — Immersion

m Context Dependent
m Case Study: Camera Styles
> Orbit
> Top-Down
> 1st Person
> 3rd Person

[1ZHV] Introduction to Game Development © 2023, Tomas Polasek, Martin Cadik /17



DESIGN CONSIDERATIONS

m 10 Fingers, 2 Hands, 1 Head
m Grouping & Neutral Position
m Accessibility Tiers [1]

m Special Circumstances

» Casual Games
» Disabilities
» Virtual / Augmented Reality

[1ZHV] Introduction to Game Development


https://gamedesignframework.net/designing-game-controls/

INPUT IN UNITY




INPUT MODULE

m Default Input Method nputManager °or

Size 8

| “The Old Way" ¥ Horizontal

Name Horizontal
= Descriptive Name
m Stateless & Axis-Based e e
Megative Button left
. I n pUt Manage r Positive Button right
Alt Negative Button El
Alt Positive Button d
Gravity 3
Dead 0.001
Sensitivity 3
Snap v
Invert

void ProcessInput()

Type

Axis

Joy Num
» Vertical

Key or Mouse Button -
X axis -
Get Motion from all Joysticks v

{

» Firel
if (Input.GetKeyDown(KeyCode.W)) { MoveForward(); } » Fire2

if (Input.GetButtonDown("Jump")) { DoJump(); } - Fire3

if (Input.GetAxis("Horizontal") > @.0) { MoveCamera(); } ::nuar::ex

} » Mouse Y
> Mouse ScrollWheel -
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INPUT SYSTEM

m Input System Package

m “The New Way" public void OnMove(InputAction.CallbackContext ctx)
- StateleSS & Action_Based { DoMove( ctx.ReadValue<Vector2>()); }

| Mapping, Bindings, Virtual public void OnJump(InputAction.CallbackContext ctx)
. . if : d ;

- ngher CompleXIty { if (ctx.started) { DoJump(); } }

m Rebinding, Local Multiplayer

Player (InpLit Actions) i OX v @ v Playerinput LI
Al Control Schemes > All Devices  ~  Save Asset Auto-Save 2 Actions % Player (Input Action Asset)
Action Maps +  Actions +  sinding Properties Defauit Scheme. <Any> -
1 Piayer v oume I+ e Auto-Switch v
Defauit Mal Player =
1u I space Keyboard] Path Space [Keyboard] .1 2
[ Button South (Gamepad] Ul Input Module None {input System Ul Input Module] [}
| S +  Usein control scheme Camera None (Camera) @
1 Look * eyboardgMouse v Behavior Inveke Unity Events =
| B + — v Events
B—  Player
Joystick Jump (CallbackContext)
xR Runtime Only ~ PlayerOnJump -
o BPlayer (Player) [°)
+ -
Processors + Move (CallbackContext)
N Processors have been added. Runtime Only v Player.OnMove -
BPlayer (Player) )
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DEBUG AND PROFILING




a3 cores)

~ 1oms 0P

1

-

Render Thread
> sob
> Loading
» Scripting Threads
» Background Job.
» profier
> Other Threads

» Audo
» AssetDatabase




ADDITIONAL RESOURCES

m [YouTube] Evolution of Video Game Controllers

m [Article] John Harris: 20 Unusual Control Schemes

m [Product] Olorama: Smells in Virtual Reality

m [Article] Andrew Dotsenko: Designing Game Controls

[1ZHV] Introduction to Game Development © 2023, Tom


https://gamedesignframework.net/designing-game-controls/
https://www.youtube.com/watch?v=XgWRcGVyszE
https://www.gamasutra.com/view/feature/2844/game_design_essentials_20_unusual_.php?print=1
https://www.olorama.com/virtual-reality
https://gamedesignframework.net/designing-game-controls/
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