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ENA%' OpenAl Hide and Seek

https://openai.com/blog/emergent-tool-use/



https://openai.com/blog/emergent-tool-use/

=== Leela Chess Zero (LcO)

Cgne I8
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LCZero Stockfish
0.30-dag-9a9c42d_754965 devlb_ 20221027
1 _r STOCKFIsy,
LCu L
0.43 Evaluation 0.73
G445 445
38/81 Depth/SD 55/61
66.3knps Speed 63.1Mnps
26.4M Modes 23
1.8k TB Hits 893.8k
11.0 (3599) Score(Elo) 15.0 (3625)
01:14:40 08:53:32
00:56 15:44 ]

m Mob Time D/SD Speed MNodes 1B
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Agree Kibitz
1e4 a6 2 d4 b5 3 Nf3 Bb7 4 Bd3 6 5 0-0 c5 6 c3 Nf6 7 Rel dé 8 a4 c4 9 Bc2 Nbd7 10
d5 exd5 11 exd5+ Be7 12 axb5 axb5 13 Rxa8 Bxa8 14 Qe2 BxdS 15 Nd4 Nc5 16 Na3 1.57 4
Ne6 17 Ndxb5 O-O 18 Nxcd Bco 19 Ne3 Qd7 20 Na3 d5 21 Ng4 Nxgd 22 Qxg4 ReB 23 1.40
Bd2 Rb8 24 Bf5 Rxb2 25 Bcl Ra2 26 [JfE8 124
0.73 Stockfish [6.2% W |93.7%D|01%B 108
092
078
0.64
0.43 LCZero [285% W |715%D|0.0%B] 050 &
[10] 26 Nc2 Bf6 27 Nd4 Qd6 28 Nxe6 fxeb 29 Bxeb+ Kh8 30 Bf5 g6 31 Bb1 @ el 32 0.37
Qf3 Ral 33 Bf4 Qc5 34 Rc1 Qb6 35 Bg5 Kg7 36 Bxfe+ Qxfé 37 Qe3 Be6 38 Qd2 Bf7 0.24
39 Bd3 Ra5 40 a3 RcS 41 h4 h5 42 Qb2 Rc6 43 Bfl Rc5 44 Qb4 Rc645 Re2 Rb646 ™ 0' - /
IcO :
L 1] 0

https://lczero.orq/ //



https://lczero.org/

; [s] Aiphastar Y 17720 945 75 64 113 940 fp
5 . SUPPLY MINERALS WORKERS ARMY APM PRODUCTION

[s] LiquidTLO Y 147172 335 61 86 1377 55 %

https.//www.deepmind.com/blog/alphastar-mastering-the-real-time-strategy-game-starcraft-ii .~


https://www.deepmind.com/blog/alphastar-mastering-the-real-time-strategy-game-starcraft-ii

Custom Advertisement
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emi% What we have

Environment

Agent




Reward
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Air/Ground: 0
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emi%y What we have

X- 35 State

Y: 5.6/\
Gems collected:

‘ Alive: yes
'H' O of 1 9
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Example - TicTacToe
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Example - TicTacToe

Agent
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EXCImple - TicTacToe

Players (X, O)

Agent
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Example - TicTacToe

Players (X, O)

Agent
State
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=== Example - TicTacToe

Players (X, O)
O

OIX |
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Agent
State
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NASIS Example - TicTacToe

Players (X, O)
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ENARIS Example - TicTacToe

Players (X, O)
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X|OIX

Agent
State




snass. Example - TicTacToe

Agent Actions
* Players (X, 0) QO OO0 _|O
S =B X == X8
XIOX XIOIX XOX
State Rewards
O e Won: +1
O >< . e Lost:-1
>< O >< e Else:0
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=== Further Examples

What are agents, state, actions and possible rewards in...
e ...Leela Chess Zero

o ...0penAl Hide and Seek

e ...Custom Advertisement
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Q-Learning
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=== Reinforcement Learning Loop

chooses
Action

Agent Environment
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=== Reinforcement Learning Loop

chooses
Action

Agent Environment
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sNass . Q=Ledrning

o For each state we store a quality value (Q-value) for each
action (how good the action is given the state)
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w75 Q=Learning

o For each state we store a quality value (Q-value) for each
action (how good the action is given the state)

« Then, whenever a state is reached, choose the action with the
highest Q-value
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w75 Q=Learning

o For each state we store a quality value (Q-value) for each
action (how good the action is given the state)

« Then, whenever a state is reached, choose the action with the
highest Q-value

« Finally increase/decrease the Q-value in regards to the reward
after the action was performed
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== Q-Learning

o For each state we store a quality value (Q-value) for each
action (how good the action is given the state)

« Then, whenever a state is reached, choose the action with the
highest Q-value

« Finally increase/decrease the Q-value in regards to the reward
after the action was performed

o For small scenarios, this can be stored in a table (Q-table)



Q-Table example

Jump right

Jump left

Step right

Step left

State




Q-Table example

Jump right

Jump left

Step right

0.5

Step left

-0.2

State




Try it on a real example!

Coin Game

ENARIS




