
Ken-Yi Lee

Game Programming, Fall 2020 @ National Taiwan University

Game Control



2

Game Programming

● Rendering

● Looping and control

● Math

● Behaviour and navigation (AI)

● Physics

● Animation and effects

● Networking



3

Game Programming

● Rendering

● Looping and control

● Math

● Behaviour and navigation (AI)

● Physics

● Animation and effects

● Networking



https://en.wikipedia.org/wiki/Game_controller 4

https://en.wikipedia.org/wiki/Game_controller


https://en.wikipedia.org/wiki/Game_controller 5

https://en.wikipedia.org/wiki/Game_controller


https://en.wikipedia.org/wiki/Game_controller 6

https://en.wikipedia.org/wiki/Game_controller


https://en.wikipedia.org/wiki/Game_controller 7

https://en.wikipedia.org/wiki/Game_controller


https://en.wikipedia.org/wiki/Game_controller 8

https://en.wikipedia.org/wiki/Game_controller


https://en.wikipedia.org/wiki/Game_controller 9

https://en.wikipedia.org/wiki/Game_controller


10

https://en.wikipedia.org/wiki/Game_controller

https://en.wikipedia.org/wiki/Game_controller


11

Analog

https://en.wikipedia.org/wiki/Game_controller

https://en.wikipedia.org/wiki/Game_controller


12

Analog Digital

https://en.wikipedia.org/wiki/Game_controller

https://en.wikipedia.org/wiki/Game_controller


13

Analog 2 Digital 6

https://en.wikipedia.org/wiki/Game_controller

+

https://en.wikipedia.org/wiki/Game_controller


14

Float 2 Bool 6

https://en.wikipedia.org/wiki/Game_controller

+

https://en.wikipedia.org/wiki/Game_controller


15

https://en.wikipedia.org/wiki/IPhone

x
Float 2 Bool  

https://en.wikipedia.org/wiki/IPhone


16

Float Bool



17

Value

ValueChanged

Value

Float Bool



18

State

Event

State

Float Bool



19

Float Bool

game time game time



20

game time game time

Float Bool



21

game time game time
to

?
Float Bool

State 



22

game time game time
to

Value thresholding 

?
Float Bool

State 



23

game time game time
to

Value thresholding 

Float Bool

State → State



24

game time game time
to

?
Float Bool

State 



?

25

game time game time
to

Gradient thresholding State → Event  

Float Bool



26

game time game time
to

Gradient thresholding State → Event  

Float Bool



27

game time game time
to

Gradient thresholding State → Event  → State

Float Bool



28

game time game time
to

?
Bool Float

State



29

game time game time
to

State → Event 

Bool Float



30

game time game time
to

State → Event  → State

Bool Float



31

game time game time
to

State → Event  → State

Bool Float



32

Raw inputs
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Semantic / Interpreted inputs
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Game code

Semantic / Interpreted inputs

Raw inputs

GetState("MoveHorizontal"), 
OnEvent("Attack")
OnEvent("Jump")

MoveHorizontal
Attack
Jump

X-Axis, 
Button A, 
Button B
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Event triggered in FixedUpdate() or Update() ?
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State

Event

Event triggered in Update() 



       Input System Package (in Dev)
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Game code

Semantic / Interpreted inputs

Raw inputs

GetState("MoveHorizontal"), 
OnEvent("Attack")
OnEvent("Jump")

MoveHorizontal
Attack
Jump

X-Axis, 
Button A, 
Button B
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Event

OnExit OnExit

OnEnter

State Event
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OnExit
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       Animator Controller
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Ellen.controller
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       Animator Parameters
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Trigger



       UnityEngine.Animator
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Animator

       Control the animator with your custom script
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       Control the animator with your custom script
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Animator

Your custom script

Update animator parameters 



       Animation event
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FBX Importer Settings (Inspector) (.fbx)



       Animation event
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FBX Importer Settings (Inspector) (.fbx) AnimationClip (Animation Window) (.anim)



       Send animation events to custom script
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Animator

Your custom script

Update animator parameters Send events to custom script



       StateMachineBehaviour
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       Animator Override Controller
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Finite-state machine
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Normal Highlighted Pressed
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Button
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State as triggered event
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       Sub-state machines
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Ellen

Idle Locomotion

Hierarchical state machine
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Ellen

Idle Locomotion

Pushdown automata

Stack
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Game

Ellen Monster Door

Idle Locomotion

MonsterEnemy DoorDoorDoorDoor

Concurrent state machines

Stack

UI

Stack

UI
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Game

Ellen Monster Door

Idle Locomotion

MonsterEnemy DoorDoorDoorDoor

Game state tree / store
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Singleton pattern,
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Game

Ellen Monster Door

Idle Locomotion

MonsterEnemy DoorDoorDoorDoor

Save / Load?

history

UI

Singleton pattern,
Global variables, ...

Scenes, 
DontDestroyOnLoad,

GameObjects 
in a hierarchy

Animators

Stack

UI
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Game

Ellen Monster

Idle Locomotion

MonsterEnemy UIUI
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How to “Pause” a game ?
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       MonoBehaviour.Update() / FixedUpdate()

● Hold the local state

○ enum State { Normal, Pressed, Highlighted, Disabled, Clicked };

■ with other data members

● Update the local state in Update() / FixedUpdate() or Coroutine 
with a hierarchical approach.

○ only read other objects' states if possible.

○ only receive / send "state events" if unavoidable

● Apply If-else chain, switch or state pattern
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       Script Execution Order settings
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