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Recommended Sessions

What's New in SpriteKit Mission Wednesday 10:00AM

Introducing GameplayKit Mission Thursday 11:00AM
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TaskBot Intelligence
Determining a mandate

~uzzy Logic via GKRu leSystem
+ Characters are engaged
- Simpler to maintain

- Emergent behavior
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Fuzzy Rules
'm a little fuzzy

Model natural concepts

- Player is near

- Percentage of bad TaskBots is high
Implemented via FuzzyTaskBotRule
+ Subclass of GKRule

- factisassertedifgrade > 0

- grade is a function of input



Fuzzy Rules
Functions for proximity rules



Fuzzy Rules
Functions for proximity rules

] ! — Far
' — Medium
— Near

0./5
%
o 0.5
D

0.25

0 factor / 3 factor x (2/3) factor

Proximity

ﬁ
|




Fuzzy Rules
Functions for proximity rules

] , — Far
' — Medium
— Near

0./5
%
o 0.5
D

0.25

0 factor / 3 factor x (2/3) factor

Proximity

\G
ﬁ
|
|




Fuzzy Rules
Functions for proximity rules

] , — Far
' — Medium
— Near

0./5
%
o 0.5
D

0.25

0 factor / 3 factor x (2/3) factor

Proximity

ﬁ
‘ \




Fuzzy Rules
Functions for proximity rules

]

. — Far

. — Medium

. — Near
0.75 5

Grade
O
U

factor / 3 factor x (2/3) factor

Proximity

H




Fuzzy Rules
Functions for proximity rules

] : — Far
— Medium
— Near
0./5
%
o 0.5
W,

0.25

0 factor / 3 factor x (2/3) factor
Proximity




Fuzzy Rules
Functions for proximity rules

| : — Far
— Medium
— Near

0.75

0.25

0 factor / 3 factor x (2/3) factor
Proximity




Fuzzy Rules
Making decisions



Fuzzy Rules
Making decisions

Fvaluate the rules



Fuzzy Rules
Making decisions

Fvaluate the rules

Combine facts




Fuzzy Rules
Making decisions

Fvaluate the rules

Combine facts

- ruleSystem.minimumGradeForFacts(_:)




Fuzzy Rules
Making decisions

Fvaluate the rules

Combine facts

- ruleSystem.minimumGradeForFacts(_:)




Fuzzy Rules
Making decisions

Fvaluate the rules

Combine facts

- ruleSystem.minimumGradeForFacts(_:)




Fuzzy Rules
Making decisions

Fvaluate the rules

Combine facts
- ruleSystem.minimumGradeForFacts(_:)

Defuzzity rules




Fuzzy Rules
Making decisions

Fvaluate the rules

Combine facts

+ ruleSystem.minimumGradeForFacts(_:) _ -
Defuzziy rles S e w0

- facts.reduce(0.0, combine: max)



Fuzzy Rules
Making decisions

Fvaluate the rules

Combine facts

+ ruleSystem.minimumGradeForFacts(_:) _ -
Defuzziy rles S e w0

- facts.reduce(0.0, combine: max)

Hunt the PlayerBot



TaskBot Intelligence
OK, hunt the PlayerBot



TaskBot Intelligence
OK, hunt the PlayerBot

Get to the PlayerBot
- Often straightforward




TaskBot Intelligence
OK, hunt the PlayerBot

Get to the PlayerBot
- Often straightforward

+ Obstacles present a challenge




TaskBot Intelligence
OK, hunt the PlayerBot

Get to the PlayerBot
- Often straightforward

+ Obstacles present a challenge




TaskBot Intelligence
OK, hunt the PlayerBot

Getto the PlayerBot
- Often straightforward
+ Obstacles present a challenge
Pathfinding via Gamep layKit
- Conveniences for SpriteKit

+ Up and running quickly




TaskBot Intelligence
OK, hunt the PlayerBot

Getto the PlayerBot
- Often straightforward
+ Obstacles present a challenge
Pathfinding via Gamep layKit
- Conveniences for SpriteKit

+ Up and running quickly




Pathfinding

A way around obstacles



Pathfinding

A way around obstacles

// Convert node physics bodies into GKPolygonObstacles.
let obstacles = SKNode.obstaclesFromNodePhysicsBodies(self["//obstacles"])



Pathfinding

A way around obstacles

// Convert node physics bodies into GKPolygonObstacles.
let obstacles = SKNode.obstaclesFromNodePhysicsBodies(self["//obstacles"])

// Construct a GKObstacleGraph.
let graph = GKObstacleGraph(obstacles: obstacles, bufferRadius: 30.0)



Pathfinding

A way around obstacles

// Convert node physics bodies into GKPolygonObstacles.
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Pathfinding

A way around obstacles

// Convert node physics bodies into GKPolygonObstacles.
let obstacles = SKNode.obstaclesFromNodePhysicsBodies(self["//obstacles"])

// Construct a GKObstacleGraph.
let graph = GKObstacleGraph(obstacles: obstacles, bufferRadius: 30.0)

// Connect the TaskBot and PlayerBot via their positions.
let startNode = graph.connectNodeUsingObstacles(taskBot.position)
let endNode = graph.connectNodeUsingObstacles(playerBot.position)

// Find the path.
let pathNodes = graph.findPathFromNode(startNode,
toNode: endNode) as! [GKGraphNode2D]



TaskBot Intelligence
All mapped out with no way to go



TaskBot Intelligence
All mapped out with no way to go

GKAgent2D to the rescue

- Configure a GKBehavior

- GKGoa'l provides path goals

+ SpriteKit updates via delegate
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let path = GKPath(graphNodes: pathNodes, radius: 20.0)
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Agent Benavior

A smooth motivator

// Construct a path from the pathNodes.
let path = GKPath(graphNodes: pathNodes, radius: 20.0)

// Create a new behavior.
let behavior = GKBehavior()

// Add goals to follow and stay on the path.

let followPathGoal = GKGoal(toFollowPath: path, maxPredictionTime: 1.0,
forward: true)

behavior.setWeight(1.0, forGoal: followPathGoal)

let stayOnPathGoal = GKGoal(toStayOnPath: path, maxPredictionTime: 1.0)
behavior.setWeight(1.0, forGoal: stayOnPathGoal)
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agent.behavior = behavior

// Agent will update based on the behavior.
// Its delegate 1s notified before and after changes.

func agentWillUpdate(agent: GKAgent) {
// TIP: Update agent position to match node position in SpriteKit.

}



Agent Behavior

Move along, please

// Assign the behavior to the agent.
agent.behavior = behavior

// Agent will update based on the behavior.
// Its delegate 1s notified before and after changes.

func agentWillUpdate(agent: GKAgent) {

// TIP: Update agent position to match node position in SpriteKit.
I3

func agentDidUpdate(agent: GKAgent) {

// TIP: Update node position in SpriteKit to match agent position.
}
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Deployment and Delivery

Michael DeWitt Sample Code Engineer
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Initial Download

This item is over T00MB.
DemoBots will not download

until you connect to Wi-Fi.

Cancel OK
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App Slicing

N DemoBots

Texture atlases in asset catalogs
- Decrease the app size

+ Improve gameplay with 16-way animations
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Level2

Level2.plist ...in Assets/Scenes/
¥ Level2.sks ...in Assets/Scenes/Levels/Level2

" Level2.xcassets/Level2 ...in Assets/Scenes/Levels/Leve

Level3

/
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Prefetched Tag Order
Levell
GroundBot
Blue

Download Only On Demand

FlyingBot

FlyingBot.xcassets/FlyingBotBadAttack ...in Assets
FlyingBot.xcassets/FlyingBotBadWalk ...in Assets
FlyingBot.xcassets/FlyingBotGoodAttack ...in Assets
FlyingBot.xcassets/FlyingBotGoodWalk ...in Assets

FlyingBot.xcassets/FlyingBotZapped ...in Assets
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On Demand Resources
N DemoBots

Tag resources for later download
- Faster initial download time

- Keep overall storage footprint small
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Scenel.oader

override func isValidNextState(stateClass: AnyClass) —> Bool {



Scenel.oader

override func isValidNextState(stateClass: AnyClass) —> Bool {
switch stateClass {
case 1s ScenelLoaderResourcesReadyState.Type
where scenelLoader.scene != nil:
return true

case 1s ScenelLoaderResourcesAvailableState.Type:
return true

default:
return false
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Start downloading resources early

+ Request Level2 as soon as Levell begins



BEowm Qe

v (') DemoBots

(@) cpu
- llll.l

(] Memory

[+ Energy Impact

Q Disk Report

Reading
High

skeis M & O O KB/s
-9 @

Zero KB/s

Reading and Writing Rates

On Demand Resources

Green
Levell
FlyingBot
Blue
GroundBot
Level2

Level3

Open Files

Or 50,331,650

ooE| | =] = [ | <

; DemoBots

6.5 MB

Read

Written

Writing

0.0 KB/s

Downloaded
In Use
Downloaded
In Use
In Use
Downloaded

Purged

/dev/null

Profile in Instruments

0.0KB




On Demand Resources

Green Downloaded

Level1 In Use

FlyingBot Downloaded
Blue In Use
GroundBot In Use
Level2 Downloaded

Level3 Purged
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Final Tips

Start downloading resources early

+ Request Level2 as soon as Levell begins

Modity the priority as needed

bundleResourceRequest. loadingPriority = 0.8
operationQueue.qualityOfService = .UserInitiated
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Fine tune assets for each device

Constrain camera to player and level

Enforce character state transitions

Share functionality between characters

Complex situational decision making

Elegant character navigation

Smooth natural movement

Add assets to improve gameplay

Speed up initial download

Model resource loading



DemoBots

Wanted

Technology

Reduce number of animation frames

SpriteKit actions editor

Fine tune assets for each device

Texture atlases in asset catalogs

Constrain camera to player and level

SKCameraNode

Enforce character state transitions

GKStateMachine

Share functionality between characters

GKEntity and GKComponent

Complex situational decision making

Fuzzy Logic with GKRuleSystem

Elegant character navigation

Pathfinding via GKObstacleGraph

Smooth natural movement

GKAgent2D, GKBehavior,and GKGoal

Add assets to improve gameplay

Asset catalogs with App Slicing

Speed up initial download

On Demand Resources

Model resource loading

GKStateMachine



Download Sample Files
http://developerapple.com/spritekit




More Information

Documentation and Videos
Nttp://developer.apple.com

Apple Developer Forums
http://developer.apple.com/forums

Developer Technical Support
Nttp://developer.apple.com/support/technical

General Inquiries

Allan Schaffer, Game Technologies Evangelist
aschaffer@apple.com




Related Sessions

App Thinning in Xcode

What's New in SpriteKit

Going Social with ReplayKit and Game Center
Introducing On Demand Resources

Introducing GameplayKit

Presidio

Mission

Mission
Pacific Heights

Mission

Wednesday 9:00AM
Wednesday 10:00AM
Wednesday 1:30PM
Wednesday 4:30PM

Thursday 11:00AM
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Graphics, Games,
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Graphics, Games,
and Media Lab C

Thursday 2:30PM
Friday 9:00AM

Friday 12:00PM
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