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DEEP MIND

* Pushing the boundaries of Al since 2010 o
* Bought by Google (2014)

* Alpha Go beats Go world champion (2017)




SC2LE =

select_rect (pl, p2) or build supply(p3) or ..

resources

Observati vailable actions
s Sta rcraft 2 API -~ - ;-u?_icl_iieu;cn

* PySC2

e Starcraft 2 Binary (the game itself)
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https://www.youtube.com/watch?v=6L448yg0Sm0&feature=youtu.be
https://www.youtube.com/watch?v=6L448yg0Sm0&feature=youtu.be



https://www.youtube.com/watch?v=-fKUyT14G-8
https://www.youtube.com/watch?v=-fKUyT14G-8

ACTIONS

Left_Click_Hold (p1) “ Press .+ -

Human Actions

Release (p2) :a Left_Click (p3) .‘

Agent Actions no_op select_rect(p1, p2) build_supply(p3) no_op

Base Base Base Base
action Point Point action Point Point action Point Point action Point Point

noop @ no_op no_op noop @

i i n rectangle rectangle rectangie
Available Actions rectangle = seiect @PE > select P> select PP

Build @, L Build
supply supply >




Function
|dentifier

Binary
Argument

Coordenates




RL—LEARNING ALGORITHM

A deep neural network with parameters 8 defines a policy mg
At time step t with a state s,, the agent selects an action a, with my(a,|s,) probability

Then, it receives a r, reward

o0
In order to learn 8, A3C is used Gt o Zk207 Tt+k3+1




RL—POLICY REPRESENTATION

* |In each state, millions of possible actions

* The policy is represented in an
autoregressive manner, using this

chain rule.
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MINIGAMES RESULTS

MoveToBeacon CollectMineralShards
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—— FullyConv

—— FullyConvLSTM
CollectMineralsAndGas BuildMarines
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MINIGAMES RESULTS

Even relatively simple
mini-games present
interesting challenges
Better not to talk about

the full game results...

MOVETOBEACON

METRIC

MEAN 26
DEEPMIND HUMAN PLAYER 78
MEAN 28
STARCRAFT GRANDMASTER 73

BEST MEAN | 25
ATARI-NET Xa s

33

BEST MEAN | 26

:
BEST MEAN | 26

FULLYCONV LSTM 35

COLLECTMINERALSHARDS

COLLECTMINERALSANDGAS

e BUILDMARINES
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se-starcraft-ii-ai-resea rch;environment/

>
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1 //aeepn Ddcom/bl

Ll ol

ST P2 ',':- - :ffStarCraft II: A New Challenge fo orcement Learning” by DeepMind & Blizzard

%

https://deepmind.com/documents/110/sc2le.pdf =~

« Video - “Aguide to DeepMind’s StarCraft Al Environment” by Siraj Raval m
. ~ : )

https://www.youtube.com/watch?v=URWXG5jRB-A
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https://deepmind.com/blog/deepmind-and-blizzard-release-starcraft-ii-ai-research-environment/
https://deepmind.com/documents/110/sc2le.pdf
https://www.youtube.com/watch?v=URWXG5jRB-A

