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HUMAN INTERFACE DEVICES




PLAYER INTERACTION

m HID = Human Interface Device
m Input & Output Interaction

® 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

o [ 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 |
> : LAA
Packets | HID 1 l(—)|R/W Device | . . 1
. nterrupt | !

m /0 Latency = Round Trip Time

| EHIDN |<—)|R/WDewce| randler

Operating System |

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

A

> Input | Operating | : [ HiD1 ’(DM)}|R/WDeVice| Com Sek].

<« Output [ System ' ' ——
4 e e e | HIDN HM)?JR/WDech| 7 |
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PLAYER INPUTS

Buttons Positional

OFFION

@ @&
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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

v v v v v
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INPUT PROCESSING

m Massaging Raw Data — Gameplay

m Getting Data: Polling x Messages

m Managing State —
> Slmple Events { -:mRum%ﬂwg:- { InputProcessingPoll(); te, Rende 1}
» Composites & Modifiers R
» Sequences & Chords

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

» Value Axes
m Output API
m Dynamic Connections ‘ (nRunning) { MessagePump(); te, Rende 13

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

MainMessages ()

MessagePump() { Reset Event erve Me ESn o- */ ¥

OnNorthPressed ()

{ mNorthPressed = !mNorthDown; mNorthDown = 3l
OnNorthReleased ()

.

{ mNorthPressed = mNorthDown; mNorthDown = 3l
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TAKING ACTION

= 2 | Switch
‘ 3 S| item | F
. h & @ E
m Goal: Inputs — Actions : = = g
. . | 5 5 @©
m Action Mapping =3 2 | Move | O
- < [Camera

» Simple1:1
» Input Mapping .
» Action Mapping
m Platform Agnostic & Specifics
m Mapping, Remapping, Binding
m Context-Sensitive Input

.buttonSouth) {
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INTERFACE DEVICES




INPUT HARDWARE
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CONTROL SCHEME




CHARACTER CONTROLS

m Learning — Convention

m Conventional Control Schemes A Decay

» Controller . Attack ' + Sustain * Release

» Keyboard & Mouse = : ' ' '

o oy e C I 1

m Innovation x Tradition 9 o - -

c ' : ;

m Humans are Analog - ' ; ;
m Expectation — Filtering [1] B : .

» ADSR Curve Time
» Control Assist
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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
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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
B D] S L] BE8

S || |0 ?-_lr_l-_l-_l«_l—_l_l- BIEE] O

. PRIMARY CONTROL

SECONDARY CONTROL

Source: Andrew Dotsenko’s Game Design Framework
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https://gamedesignframework.net/designing-game-controls/

INPUT IN UNITY




INPUT MODULE

m Default Input Method TP anager

Size 18

. “The Old Way" Herizontal

MName Horizontal

m Stateless & Axis-Based

Descriptive Negative Name

m Input Manager

v

Key or Mouse Button -
X axis -
Get Motion from all Joysticks =
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Player (InpLit Actions)
Al Gontrol Schemes =

ActionMaps
I Piayer
1

ul

+  Actions
| R
I Space [Keyboard]
I B5utton South ([Gamepad]
Move
I ook
| B

blic

Iblic vc

OnMove (InputAction.CallbackContext
{ DoMove( ctx.ReadValue<Vector2>()); }

OnJump (InputAction.CallbackContext

{ if (ctx.started) { DoJump(); } }

Auto-Save
Binding Properties

Binding

Path Space [Keyboard]
Use in control scheme.

Keyboard&Mouse

Gamepad

Touch

Joystick

xR

Interactions.

Processors

@ - Player Input
Actions
Default Scheme
Auto-Switch
DefaultMap
Ul Input Module
Camera
Behavior
Events
Player
Jump (CallbackContext)

Player (Input Action Asset)
<Any>

2

Player

None {input System Ul Input Module)
None {Camera)

Invoke Unity Events

Runtime Only Player.OnJump

BPlayer (Player)

Move (CallbackContext)

Runtime Only Player.OnMove

BPlayer (Player)




DEBUG AND PROFILING
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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

Source: Designing Game Controls
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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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