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Overview

* Introducing Halo Wars 2
* Motivations & Goals
* How Players Think

* Al Architecture
* Al Layers
* Macro (Strategy) Layer
* Micro (Tactical) Layer
* Society of Mind
* Road to Being Data Driven
* Optimization

* Next Steps — Machine Learning

(SAINI

@ Microsoft 343



Halo Wars 2

* Real Time Strategy Game
* Set in the Halo universe
* Sequel to 2009’s Halo Wars

* Player constructs a base of operations and commands armies from a
birds-eye view of the battlefield
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Game Play Trailer
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Motivations

 Strategically brilliant enemy (Atriox)

* Campaign
* Player has to out strategize Atriox in campaign mode
* Campaign Al has to be representative of Atriox i.e. strategically brilliant and
deadly in tactical situations
* Multiplayer
* Players have to out strategize each other in multiplayer modes
» Skirmish Al prepares players for these multiplayer arenas
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Theatrical Trailer
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Goals

* Create an Al Commander that:
* Teaches players how to play the game as opposed to just being target practice
* Plays like a human player
* Plays with character and can thus bring the different HW2 commanders to life
* Plays with a variety of different play styles e.g. Rush, Turtle, Fast Tech

* Plays various game modes e.g. Skirmish (Primary) Deathmatch, Domination,
Strongholds, Campaign (Secondary), Firefight, Potentially Blitz

* Plays more intelligently on higher levels of difficulty and less intelligently on
lower levels of difficulty

* Makes decisions on both the Macro and Micro scale
e Does NOT CHEAT
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How Do Players Think?

“You need to know how humans play if you are going to
make something that plays like a human.”

Kimberly Voll = GDC 2015
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ow Do Players Think?

Il Blaky Il 2/26/2017

MARINE - ONYX . g
I'm going

Grunt

Extractor (adv extractor as soon as it finishes)
Harvester x 3

Chopper

Harvester

Grunts

Minibase
Depending on what | scout | go for more grunts or turrets

| get Tech 2 super fast
Foundry
Apex

Start pumping out Marauders and Engineers with easy transition to Shrouds, Banshees and Anti air

O: 00000 QUOTE REPORT
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Balint Marczin

How Do Players Think?

* Modelled the Al on a high level player | Alesigner

* Champion in 1vls on PC and Xbox

* Key Skills:
 Play at a very high level
 Analyse gameplay — self & other

 Communicate analysis findings

e “Does the Al micro?”
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Al Layers

Macro (Strategy) Layer

Micro (Tactical) Layer

Gameplay Layer
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Al Layers

* What we mean by:

Macro Layer Strategies
and

Micro Layer Behaviours

* How these fit into our Al architecture

* Give in game examples
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Macro Layer Strategies

CAPTAINmCUTTERZ 2/22/2017

RECRUIT - GOLD _
Supp |

Generator

Adv gen

Su pp |
l._.lf:l!;ll'aljlif base
Generator and take another base

Garage + Garage on expansion

Upgrade base and research gauss

This is my standard warthog rush, | can get Gauss at 7 min with cutter and 6.5 with forge

O: 00000 QUOTE REPORT
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Macro Layer Strategies

FRACTURE MAP OVERVIEW
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 Macro Layer Strategies
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Strategy Types

* Rush

« Al attempts to get out a large army ASAP and attacks the player with the objective of
eliminating them. In Domination, the rush aims to kill the expansion bases, and then to take
over Domination point control.

* Boom
* Al expands very quickly to multiple bases and fights a war of attrition.

Map Control

Al captures as many capture points as it can and uses that to get ahead. Very similar to boom,
but much more aggressive.

e Fast Tech

* Al only has very light tier 1 unit production and skips straight to tier 2 units, trying to surprise
the enemy by attacking bases with heavier units.

e Turtle

* Al plays defensively. Also very similar to boom, but Turtle Al will prefer to stick to tier 1 longer
by t)Jpgradmg expansion bases (and making turrets there even if there is no confirmed threat
yet
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Micro Layer Behaviours

PullkBack
Micro Behaviour




Micro Behaviour Types

Pull back

Kite

Push advantage
Auto garrison
Focus fire

Hold ground

* Scatter

* Group up

* Heal

* Active abilities
* Grenade throw
* Mine related behaviours
* Cloak & Shield
* Etc.
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Al Agent Architecture - Overview

Global State Macro Strategy
Values

I Planner I
g B o
Values Selection
Moamet- Game
State




Intel(R) Core(TM) i7-4790K CPU @ 4.00GHz — AMD Radeon (TH)'
Map: skirmish\design\MF_Fracture\MP_Fracture — Mission:
Debug Horizontal: 956.01, 697.80, 778.14 - Dir: -0.27,-0

tracked: 15 b _used: 1580.0Mb available: 0.0Mb remaining:’U.UMb allocations:0
free list a tEH2 by Biffree list committed: 1580.0Mb free list fragmentation:12%
Input 0.00, setGaneplayCanera(Vector(1033.660,131.750,1030.907), 3.258, 0)

Telemetry Session ID: unknown

/ (B
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Ry 2 Foge Mission 24 (51]

0.12 — ¥FS: 10.10.131.58

Macro Layer Strategy Example

Uerek . kagan(4//bbl44lU/4219U12U) — PRURLLE DALZ — Uevbulld — Bullt: Jun Zb 2ULY 1Z:lbigb — UUUULUUU [U.ULULLUL)
390 Series - 1920 = 1017

Missions
Forage Mission 24 (51]
Attack Mission 25 (52]
Forage Mission 26 (53]
Scout Mission 28 [55)
Attack Mission 29 (56)
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Micro Layer Behaviour Example

Derek.Fagan(570664880902
Intel(R) Core(TH) i
Map: skirmish\desi
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- Micro Layer Behaviour Example
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Separate Levels of Control

* Separation of Macro and Micro layers means that the Al can have:

e Full Control - Control over both Macro Strategies and Micro Behaviours e.g.
skirmish and campaign Al Agents

* Partial Control - Control over Micro Behaviours only with Macro Layer
being taken care of by script e.g. scripted campaign agents, or using a more
basic Al strategy system e.g. firefight mode

* No control - Gameplay only, as it is for the player e.g. tutorial missions, fully
scripted Campaign Al, or Blitz firefight
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Separate Levels of Control
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MISSION1 OVERVIEW
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Separate Levels of Control
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