Lecture 3: Q-learning (table)

Reinforcement Learning with TensorFlow&OpenAl Gym
Sung Kim <hunkim+ml@gmail.com>



Try Frozen Lake, Real Game!

L0 N Sk




Frozen Lake: Random?




Frozen Lake: Even if you know the way, ask.
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Q-function (state-action value function)

(3) quality (reward)
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Q (state, action)
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. Eolicy using Q-function

Q (state, action)
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Q (s, LEFT): 0
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Optimal Policy/7 and Max Q

Q (state, action) 7D

Max Q = max Q(s,a)

m(s) = argmax Q(s,(a)
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Frozen Lake: optimal policy with Q




Frozen Lake: optimal policy with Q
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Finding, Learning Q

K
® Assume (believe) Q in s exists!

® My condition
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- when | do action a,l'llgoto s”

- when | do action a, I'll get reward r_

-@Q in s‘,(@exist!
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® How can we express SEJ using Q(s’,a’")?
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Learning Q (s, a)?
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State, action, reward

PR S e St

—

SI), Ao, 71,51, A1,12, .., Sﬁ—fl' a,—1, T@

i t
state [ Terminal state

R —.

o)

reward

—

Em  Massachusetts Course 6.5094: Lex Fridman: Website:

Institute of g i : ) -
Tﬂim‘élo;’y Deep Learning for Self-Driving Cars fridman@mit.edu cars.mit.edu

January
2017



Future reward
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Learning Q (s, a)?

Q(s, a) —{r+ max Q(s', a')

Machine Learning, 'I'. Mitchell, McGraw Hill, 1997



Learning Q(s, a): 16x4 Table
|6 states and 4 actions (up, down, left, right)




Learning Q(s, a): Table

initial Q values are 0
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Learning Q(s, a) Table (with many trials)

initial Q values are 0




Learning Q(s, a) Table (with many trials)
initial Q values are 0

Q(s13, arignt) = r + max(Q(s14, a)) = 0+ max (0, 0, 1, 0) = 1

Q(S14, arignt)
= = 1




Learning Q(s, a) Table: one success!
initial Q values are 0




Learning Q(s, a) Table: optimal policy

m(s) = argmax Q(s, )




Dummy Q-learning algorithm

—

For each s, a initialize table entry Q(s,a) « 0

pr—

Observe current state s

e ——

—Po forever:
e Select an actior@nd execute it

e Receive immediate reward@

e Observe the new st.at.e@

e Update the table entry for Q(s, a) as follows:

<— r+ maXQ(s a')

Machine Learning, 'I'. Mitchell, McGraw Hill, 1997
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