* | earn Catch Five (Pitch with Fives)

Multi-Agent Deep RL in Imperfect Information Games: Eric V York (zataomm@stanford.edu)

Code: https://github.com/Zataomm/cs230 catch5 : Video: https://www.youtube.com/watch?v=19Zv2wZZ3eM

Proposed Problem

* Four Player Card Game
* Bidding
* Suit Selection
* Strateqgy (Catching the Five)

* State/Action Space > 1.9x10"°11
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Solution

* Sample Efficient
* Easy to Implement
* Relatively Robust

* EFasy to Implement :-)
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* Proximal Policy Optimization
* Learns online

State Space Representation & Deep Actor-Critic Neural Net
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Bids | Suit | Cards In Play | Players Live Cards | Players Discards | Player I's Discards | Player 2's Discards | Player 3's Discards
30| )24 ). ). ). ). i)
<4 <] {4 <Y <l <) <) <)
| input: | [(7, 504)] | input: | [(7, 64)] input: | [(7, 504)]
input_1: InputLayer input_2: InputLayer ' - v
b S output: | [(?, 504)] P — output: | [(7, 64)] nput_4: Inputlayer output: | [(7, 504)]
. input: | [(7, 1)] v
input: | (2, 504 . L input: | (?
fol: Dense | } input_3: InputLayer T fc1: Dense mput: | C 509
output: | (2, 512) output: | [(?, 1)] output: | (2, 512)
input: | (7, 512 | : 7,312
fc2: Dense Pt | } fc2: Dense mput:_| . 012)
output: | (7, 256) output: | (7. 256)
mput: | (7, 256) input: | (7, 256)
fc3: Dense fc3: Dense
output: | (7, 256) output: | (7, 256)
| input: | (2, 256) B input: | (7, 256)
actor_predictions: Dense critic_values: Dense
output: | (7, 64) output: (7, 1)

Actor(b)-Critic(g) Loss vs lterations
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Bidding Stats for Policy at Iteration 20000 (blue,cyan)
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PPO Algorithm see: arXiv:1707.06347v.
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Hands Won for Policy at 20000 Iterations (blue)
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https://github.com/Zataomm/cs230_catch5

