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Deep Reinforcement Learning

* Machine Learning Fundamentals
1.1 Linear models

eg. house purchasing

considering price, distance to work, size, years of construction....
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Deep Reinforcement Learning

* Monte Carlo RERE pCo)
2.1 random variable 0.5 0.5
probability mass function (12 Jii & ik %) [ [ ,
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probability density function(#f 3 % [ i £7) SRR
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Deep Reinforcement Learning

X X
1 1
 Monte Carlo - .
. . -1 = - @
2.2Monte Carlo estimation — —
. . - -1 _ i
estimation of
A B & E 7 P AL A, Wl s TREEARSE
p(green) = - FEinMred &, ¢ B A2, A SA AR,
4

all dots = n; dots in green = variable M

expectation[M] = "

In experiment, we find that m dots in green.

when n is big enough, number m is very close to expectation[M]
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Deep Reinforcement Learning

* Reinforcement Learning Basic Concepts

3.1 Terminology
environment(343%)

agent(& ge k)

state(CIR#ss) Laratal kA
action(ijﬂ’l%a) F-atzl  #kas | |zm )
policy(¥RZE )
reward(ZZJilr)
trajectory(#LiF): all states actions rewards

Markov property: P(S;11 | St, Ar) = P(Si11 | S1,Ar, So, Ag, -+, Sy, Ay).
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Deep Reinforcement Learning

« Reinforcement Learning Basic Concepts

3.2 Return

return: cumulative future reward (U)

Ui = R+ Re1 + Rypo + Rigg + -+ - + R
optimum policy(& 1t H 1% ): maximize expectation[return]
discounted return(#r1[E13)

Uy = R+~ -Rep1 +7° - Reyo+7° - Regps + -+



Deep Reinforcement Learning

* Reinforcement Learning Basic Concepts

3.3 Value function({/ & ik %%)

U; is a variable —> unknown
action-value function(s1EV M BRI 2£0):
(gﬂ(ﬁf-‘- ﬂt) = ]E’St—l—lu'”lt-l—l-.“' On,An |:th
related to s, a;,
optimal action-value function(& it 31 E M E 2% £X):
Qx«(st,a¢) = max Qr(s¢,at), Vst €8, a €A
state-value function(tR 254/ {E 2R %%):
Vr(st) = Z mw(alst) - Qr(st,a).

ac.A

Sf_ = S¢t. J“lf_ = ¢ .

related to s; &
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Views in Self Direction

* knowledge to solid

" 1. deep learning

— 2. computer vision

3. robotic control

There Is still a lot to learn



Views in Self Direction

» personal thoughts

application:
B DRL for more intelligent NPC

B robots with DPL for like somewhat boxing learning
(from video or live, may be applied for other areas)
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