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About Me



What is AI in Just Cause 3?









The Problem

Behavior Trees and our other AI systems are:

• Bottom-up, each individual agent makes their own decisions.

• Originally built for robust and emergent systemic behaviors, not scripted 
moments.

• Trees are complex enough that only AI Designers can work in them directly.



But...



&

The Goal



Supporting “Content Designers…”

Create an AI technical design and interface that empowered:

• mission designers to craft objective sequences

• world designers to create unique moments in open world locations

• encounter designers to create narrative open-world content



The Division of Labor

AI Designers:

Script behavior trees

Tune utility functions

Create AI templates & packages

Technical Design side of AI

Content Designers:

Level Design of missions, 

locations, encounters, etc.

Place the characters in world 

Fill out exposed “arguments” on 
character spawners



AI Designers



AI Designers



Exposed Arguments







Content Designer’s Access to Exposed BT Args



AI

Content

Exposes 
Arguments

Fills Out 
Arguments

Data Read 
Into Tree

Access on
Spawner





Stepping Through:
Frame 1 (on Spawn)



Stepping Through:
Frame 2 (and beyond)



Stepping Through:
A Frame In Combat



How can this enable content designers to create their custom content?



First Step: Built-In On-Spawn Options

• Intro Point (go here on spawn)

• Intro Spline (move along this path on 
spawn)



First Step: Built-In On-Spawn Options

• Intro Point (go here on spawn)

• Intro Spline (move along this path on 
spawn)

But these only beget more args:

• Helicopter land at the point or 
hover?

• Speed options?

• Stop at the point or move through it?



It doesn’t scale.



Make it Modular



External Behavior Trees



Content Designer-
Selected External Tree

Character’s Exposed BT 
Arguments

Take Cover 
In Area



Take Cover 
In Area

Content Designer-
Selected External Tree









Intro Behavior

?

?

Points of Injection



Intro Behavior

Interrupt Behavior
(w/ trigger event)

Idle Behavior

Points of Injection



Intro Behavior

Interrupt Behavior
(w/ trigger event)

Idle Behavior

Points of Injection



Points of Injection



Intro Behavior

Interrupt Behavior
(w/ trigger event)

Idle Behavior

Why these points?



Intro Behavior

Points of Injection



Intro Behavior



Intro Behavior

Points of Injection



Intro Behavior

Points of Injection



Always Finish Allowed To Exit



Interrupt Behavior
(w/ trigger event)

Points of Injection



Interrupt Behavior



Interrupt Behavior
(w/ trigger event)

Points of Injection



Idle Behavior

Points of Injection



Idle Behavior



Idle Behavior

Points of Injection



?

Points of Injection

?
??

?



Points of Injection

?

?
??

?



Points of Injection

Selected To Maximize:

• Simplicity
• Flexible Control
• Robustness
• Behavioral Consistency
• Visual Integrity



Behavior Tree “Headers”

Run To 
AOO.bts

Header file containing a 
RunAndShoot subtree

Standard 
Systemic 
Combat

Destination 
Provided by 

Content Designer

Destination Provided 
by Utility Function 

requested w/in BTS



Heli Fly To 
Point

Run To 
AOO

Patrol 
Spline

Enter 
Target 
Vehicle

Exit Vehicle

Take Cover 
In Area

Plane 
Takeoff

Loop Anim 
At Point

Idle Until 
Event

Car Follow

Building A Library of Micro-Behaviors



What now? Giant Mission-Specific Micro-Behaviors?



Take Cover in 
Police Station

Fight With 
Rico Inside 

Station

Wait For Gate 
position and 

loop 

Enter the 
Rebel Car

Fight From 
Passenger 

Seat

Breaking Mario’s Behavior Down Into A Sequence



Take Cover in 
Police Station

Fight With 
Rico Inside 

Station

Wait For Gate 
position and 

loop 

Enter the 
Rebel Car

Fight From 
Passenger 

Seat

Enter 
Target 
Vehicle

Take Cover 
In Area

Loop Anim 
At Point

Passenger 
Combat 

NeverExit

Systemic 
Combat in 

AOO

Breaking Mario’s Behavior Down Into A Sequence



Take Cover in 
Police Station

Fight With 
Rico Inside 

Station

Wait For Gate 
position and 

loop 

Enter the 
Rebel Car

Fight From 
Passenger 

Seat

Take Cover 
In Area

Systemic 
Combat in 

AOO

Intro 
Behavior BT 

Arg

Enter 

Target 

Vehicle

Loop Anim 

At Point

Passenger 

Combat 

NeverExit

Interrupt 

Behavior BT 

Arg



Enter 

Target 

Vehicle

Loop Anim 

At Point

Passenger 

Combat 

NeverExit

Interrupt 
Behavior BT 

Arg

?



Main Tree
(bt arg for Intro, 

Interrupt, or Idle)

Micro 
Behavior

Micro 
Behavior

Micro 
Behavior

Meta Utility 

Tree

Meta Utility Trees



Meta Utility Trees



Meta Utility Trees

Sequence of External Behaviors

○ (tree 1)

○ (tree 2), etc...

External Behavior with autocomplete

○ (tree)

○ Event_receive - autocomplete above tree

Selector of External Behaviors

○ (tree a)

○ (tree b - only executed if a fails)

Sequence of 
External 

Behaviors

Selector of 
External 

Behaviors

External 
Behavior with 
AutoComplete



Micro-Behavior Main Tree

Trees All The Way Down. Why?

Meta Utility Tree



Micro-Behavior Main Tree

Trees All The Way Down. Why?

Meta Utility Tree

“
“Only by placing the stimulus behavior into the 
tree itself can we be assured that all the higher-
level and higher-priority behaviors have had their 
say before the stimulus behavior can consider 
taking action.” 

– Damian Isla, GDC 2005



Micro-Behavior Main Tree

This Three Tree Type Interface…

Meta Utility Tree



Trees All The Way Down. Why?



Mario’s AI Behaviors

Take Cover in 
Police Station

Fight With 
Rico Inside 

Station

Wait For Gate 
position and 

loop 

Fight From the 
Passenger Seat

Reach Mario
Defeat 

Enemies
Open The 

Gate
Escort To 
Trigger

Player’s Mission Objectives

How This Synced With the Mission System

Enter the 
Rebel Car



Solution: Assigning Trees to each Objective’s CharController



Beyond Missions...



Beyond Missions...



Solving the “Systemic Yet Authorable Problem”...
Beyond External Trees...



AOOs & Systemic Positioning > Points or Splines



AOOs & Systemic Positioning > Points or Splines











Restricted Areas > Assigned Guard AI



Starting to sense a theme?



Starting to sense a theme?

“The more chaotic and unpredictable your game, 
the more of an intelligence edge the runtime AI 
will have over the designers.”

– Robert Meyer, GDC 2017



Annotation is Your Friend



Annotation is Your Friend



Built Into Entities/Prefabs? Or Hand-Placed?



Summary

• We created an interface to empower content creators to safely, yet powerfully “script” 
their own AI without ever having to open an AI Behavior Tree, while making sure the core 
of the systemic brain was preserved. 

• We did this using modular Micro Behaviors on External Trees that could be packaged with 
Meta-Utility Trees and inserted in Intro, Interrupt, or Idle points.

• We successfully synced this with the Mission System’s checkpointing by having Mission 
Objectives provide the behaviors to be run during them.

• We influenced AI using more bottom-up, systemic, and annotation-based tools that could 
guide the AI, but still let them decide things on their own terms. This is more 
accommodating to a Just Cause level of unpredictability.
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