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6 Techniques for Leveraging AI in 
Content Generation



Procedurally Generated 
Shotguns





Procedural 
Character-Based 
Narratives
Mitu Khandaker-Kokoris
Independent @ The Tiniest Shark
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“Because it reduces human behavior into only what’s documented 
online, Redshirt forces you to treat relationships and hobbies as 
manipulable, disposable, and only useful as far as they can 
improve your character's position.” - IGN Review



Agent-driven stories Story-driven agents

@MituK

vs





PROC GEN CONSIDERATIONS FOR 
AGENT-DRIVEN STORIES VS. STORY-DRIVEN 

AGENTS

•Writers vs.  AI programmers/technical 
designers 

•Human social models = communicated 
through language



NARRATIVIZING AGENT BEHAVIOURS



PROCEDURAL CHARACTERS NEED TO BE EXPRESSIVE ABOUT THEIR 
WORLD

- In Redshirt, easier problem - the world space was other characters and their states.
- Procedural characters in a kind of vacuum.

- (haha, vaccuum, space, get it?)



PROCEDURAL CHARACTERS NEED TO BE EXPRESSIVE ABOUT THEIR 
WORLD

- NPC AI plus a query system, inspired by Left 4 Dead - “piles of state”
- NPCs react to changes in game state according to sets of rules.
- NPCs respond by saying something (preauthored) and/or (new) acting accordingly



CHARACTER CREATION AS A TOOL FOR EXPLAINING



CHARACTER CREATION AS A TOOL FOR EXPLAINING



Agent-driven stories Story-driven agentsvs
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Agent-driven stories Story-driven agents



Come see us in North 
Hall tomorrow!

@MituK



Maximizing the Impact of 
Generated Personalities

Tanya X. Short
Captain of Kitfox Games
@tanyaxshort



@tanyaxshort



Which came first, the reasoning or the behaviour?

The AI is nice to everyone,

therefore

the AI is Kind.

The AI is Kind

therefore

the AI is nice to everyone.

@tanyaxshort



From the player perspective?

 therefore  therefore

the AI is nice to everyone

the AI is Kind

@tanyaxshort



Behaviour First

“getting to know” a character
a.k.a. “Show don’t tell”

@tanyaxshort



Reasoning First

Procedural content = exploring the rules
a.k.a. “it’s not random, I swear”

@tanyaxshort





1. Personalities are Already Subtle

•Personalities take time & effort

@tanyaxshort



If a tree falls in the 
forest but players don’t 
know the tree exists...
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1. Personalities are Already Subtle

•Personalities take time & effort → beware hiding systems too well

•Subtle behaviour patterns are risky

@tanyaxshort
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•Personalities take time & effort → beware hiding systems too well
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1. Personalities are Already Subtle

•Personalities take time & effort → beware hiding systems too well

•Subtle behaviour patterns are risky → beware “normal” personalities

•Passivity is hard to see → beware avoidant traits

@tanyaxshort



2. Comedy is Close at Hand



2. Comedy is Close at Hand

@tanyaxshort



2. Comedy is Close at Hand



2. Comedy is Close at Hand



3. Reactions >= Actions



3. Reactions >= Actions



4. Change it Up



Counter-point

Games with procedural 
personalities have 
successfully achieved 
subtlety and drama.

You can’t avoid risks 
entirely – choose carefully 
and prepare for the 
consequences.

@tanyaxshort



1.Hidden personality systems can disappear.

2.Comedy comes naturally.

3.Reactions are economical.

4.Change is gold.

tanya@kitfoxgames.com
@tanyaxshort



In-Game Content 
Generation by AI Agents

Tarn Adams
Co-founder @ Bay 12 Games







































Procedural Systems and AI 
in Galak-Z

Zach Aikman
Technical Director @ 17-BIT









Cellular Automata

Glider Seal



Cellular Automata



Cellular Automata

Iterations Spaciousness



Cellular Automata - Takeaways
●Too unpredictable without human guide
●Used as a tool for designers



Cellular Automata - Takeaways
●Store seed and iterate at runtime
●Inefficient - better to generate offline
●Store RLE cell data



Dungeon Constraints

● Levels occupy a fixed amount of space
● Fixed cell dimensions
● Orthogonal exits



Dungeon Layouts



Z-Order Curves



Hilbert Curves



Hilbert Curves
●Filling a 4x4 grid
●h = [0...15]
●Hilbert functions map 
(x,y) coordinates to 
path index



Hilbert Curves
● Increase dimension to next power of 2
● Randomly offset the kernel
● Start at h = 0 and walk the path until it 

lies within the kernel
● Increment h until the end of the curve is 

reached
● If h leaves the kernel, pick up when it 

comes back on



Hilbert Curves - Takeaways
●Experiment with non-conventional methods
●Talking about your findings may lead to others 
improving on your ideas



Contextual Barks
● “I see him!”
● “Help, I’m under attack!”
● Valve’s Left 4 Dead



Contextual Barks
●Elan Ruskin - GDC 2012

●Maintain a global state of world facts
●Maintain many local states of character facts

http://www.valvesoftware.com/publications/2012/GDC2012_Ruskin_Elan_DynamicDialog.pdf



Contextual Barks
● Writers generate dialogue as a pile of rules (query)

IF (levelActiveTime > 300 && playerHealth < 5 && 
isUpgradeItemNearby) THEN “Just in time!”

http://www.valvesoftware.com/publications/2012/GDC2012_Ruskin_Elan_DynamicDialog.pdf



Contextual Barks - Failings
●Too much complexity
●Difficult to QA / bug test
●Bad content pipeline

● Spread across multiple sheets
● Relied on Access Database merging



Thanks!

zach@17-bit.com
@TheZaikman

mailto:zach@17-bit.com
mailto:zach@17-bit.com


Procedurally Generated 
FPS

Luiz Kruel
Senior Technical Artist @ SideFX



Intro
Luiz Kruel - Sr Tech Artist - SideFX Software
Antonios Liapis - Lecturer at the Institute of 

Digital Games (University of Malta) 



Project Nautilus
Small Team, AAA Content
Leverage Proceduralism
Multiplayer FPS



Proceduralism + AI 
Automate the Input 
Map Generator
Blind email into 

academia ether 



Sentient Sketchbook

Constraint based evolutionary map 
generator

sentientsketchbook.com



Modifications

2nd Floor
Evaluations
Entrances
Open Air Constraints
Wall Constraints 



Output Data
E – Entrance
^ - Stairs/Jump Pad
S – Spawn
W - Weapon
.   - Open
#  - Wall
/   - Second floor open



Input Data



Additional Output Data



Making Sense of the Data



Great Room, Now what?
Reverse Approach
High Level Input
Flow Control



Parse The Map Shapes
Height based on Color
Calculate Dimensions
Door Placements



Get Rooms Back



Extrude Shapes



Place Gameplay Objs



Results



Results



Thanks! 
luiz@sidefx.com
@luizkruel



Pseudo is your Friend 

Tyler Coleman
Founder @ Retora Games



Pseudorandom Number Generation



Use Pseudo to your advantage





Now more than OS Time!



Let the user input a seed



The Sims 3

Input a Seed



Use their input



The Sims 3

Character
Creation

*Images are suggestions



The Sims 3

Loading Screen



Break seed into sub elements





Treat the seed like a flexible number







Seed from many values



Vector3 to Seed:

1st digit- Octant ID 

X* digits per X,Y,Z

*Can use 5 digits per if  
int64 seed is possible



User ID for Seed





Lifetime Seed





PCG Shotgun Contact Info:
@TylerMakesGames
@tanyaxshort
@bay12games
@luizkruel
@TheZaikman
@MituK


