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Reinforcement learning introduce

• Structure

Goal : maximize the reward(𝒓𝒕)

𝒔𝒕𝒂𝒕𝒆(𝒔𝒕) = 𝑓(𝑜1, 𝑟1, 𝑎1, … . , 𝑎𝑡−1, 𝑜𝑡)

上下左右
分數

遊戲畫面



• markov decision process(MDP)

𝑆𝑡 = 𝑓(𝑜1, 𝑟1, 𝑎1, … . , 𝑎𝑡−1, 𝑜𝑡)

𝑃(𝑠𝑡+1|𝑆𝑡) = 𝑃(𝑠𝑡+1|𝑆1……..𝑆𝑡)

• Action-value function

𝑄𝜋 𝑠, 𝑎 = 𝐸[𝑟𝑡+1 + 𝛾𝑟𝑡+2 + 𝛾2𝑟𝑡+3… |𝑠, 𝑎]

𝛾 = 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑖𝑛𝑔 𝑓𝑎𝑐𝑡𝑜𝑟

𝜋 = 𝑝𝑜𝑙𝑖𝑐𝑦
Bellman function

𝑄∗ 𝑠, 𝑎 = 𝐸𝑠′[𝑟𝑡+1 + 𝛾max
𝑎′

𝑄∗(𝑠′, 𝑎′) |𝑠, 𝑎]



• Q-learning pseudo code

𝑄𝑘+1 𝑠, 𝑎 = 𝑄𝑘 𝑠, 𝑎 + 𝛼[𝑟𝑡+1 + 𝛾𝑄 𝑠′, 𝑎′ − 𝑄𝑘(𝑠, 𝑎)]

估計值

Value iteration :

Step of episode :一場遊戲中的一個動作

Episode :一場遊戲

真實值(?

Target net policy net

Optimization-Temporal difference

state

Next state
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𝒔𝒕𝒂𝒕𝒆(𝒔𝒕) = 𝑓(𝑜1, 𝑟1, 𝑎1, … . , 𝑎𝑡−1, 𝑜𝑡)

policy net /Target net

𝒓𝒆𝒘𝒂𝒓𝒅(𝒓𝒕)

action(𝒂𝒕) 上(1) 下(2) 左(3) 右(4)
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Implementation
𝒓𝒆𝒘𝒂𝒓𝒅(𝒓𝒕)

observation(𝒐𝒕)
action(𝒂𝒕)

Training data



tool



Implementation -game2

agent

environment

𝒓𝒆𝒘𝒂𝒓𝒅(𝒓𝒕)

observation(𝒐𝒕)

action(𝒂𝒕)

Goal : maximize the reward(𝒓𝒕)

𝒔𝒕𝒂𝒕𝒆(𝒔𝒕) =1000*1000 matrix

動作的機率
分數

遊戲畫面狀態 (P1_code, P1_x, P1_y)



• 𝒓𝒆𝒘𝒂𝒓𝒅(𝒓𝒕) : score

• action(𝒂𝒕) : four state [0 , 1 , 2 , 3]

probability [0.1,0.2,0.3,0.4]

[0.1,0.3,0.2,0.4]

[0.1,0.4,0.2,0.3]

.......................

16 combinations



• observation 𝒐𝒕 : (P1_code, P1_x, P1_y)
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X:1000

Y:1000
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𝒔𝒕𝒂𝒕𝒆(𝒔𝒕) =

policy net /Target net

𝒓𝒆𝒘𝒂𝒓𝒅(𝒓𝒕)

action(𝒂𝒕)

30 40 50 60
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Training demo



Challenge……

•將 game2.py 設做 environment 

• Training time - > difficult to validate the performance

• Action ? Reward? observation?



Conclusion 

Thanks for listening!!!

It works , but we don’t know  if  it does work
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