Reinforcement Learning Algorithms: Value Based

SARSA Learning: Maths & Algorithm

The beginning of Reinforcement Learning

algorithms

» The dynamics of the environment are
unknown.

» However, this algorithm requires access
to:

Q*(s,a) = z p(s’,a,s) [r +ymaxQ(s’, a’)]

Algorithm:
Initialize Q(s,a) € R & m(s) € A(s) Vs,a
G(s,a) « empty list Vs,a

For each episode:
Choose s, € S, a, € A(sy) randomly
Generate an episode starting with sy, a, and
following m:
episode: sy, ag, 1y, ..., ST, A7, 1
g<0
For each step:t = T, T—1,...0
g < Vgt Req
Unless the pair s;, a; appears in
S0, Agy S1y =y St—1, Ap—1+
Append g to G(s;, a;)
Q(st, ar) < avg(G(st, at))
m(s;) « argmax,Q(s;, a)

Qr+1(Se,ar) « Qs ap) + a - [y +vQi(Sey1,a) — Qi(se, ap)]
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Reinforcement Learning Algorithms: Value Based

Q - Learning: Maths & Algorithm

The beginning of Reinforcement Learning
algorithms
» The dynamics of the environment are
unknown.
» This algorithm requires access to:
[ St
= A,
n Rt

Q*(s,a) = z p(s'ls, a) [r +ymaxQ*(s’, a’)]

Algorithm:

Initialize Q(s,a) € R& n(s) € A(s) Vs € §*,a € A(s)
Q(STJ ) - O

For each episode:
Choose sy €S

For each step:

Choose a from s using policy derived from Q
(e.g. € — greedy)

Take action 4, observe R, S’ Q(S,A)
Q(S, ) +a R +ymaxQ(s',a) — Q(S, 4)]

a

S S

until S is terminal

Qr+1(se,ar) « Qs ap) +a - [Tt t+y mC?X Qr(ser1,a) — Qi (s, at)]
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   Q  k + 1  (   s t ,  a t ) ←  Q k  (   s t ,    a t ) + 𝛼 ∙  [   r t   + 𝛾     max a ⁡   Q k  (   s  t + 1 ,   a )   −  Q k  (   s t ,    a t ) ]


  S


  S ←  S ′


  Q  (  S , A ) ← Q  (  S , A ) + 𝛼  [  R + 𝛾     max a ⁡  Q (  S ′ , a ) − Q ( S , A ) ]


  R ,    S ′


  A


  𝜖 − g r e e d y )


  Q


  s


  a


   s 0 ∈ S


  Q  (   s T , . ) = 0


  Q  (  s , a ) ∈ ℝ   &   𝜋  ( s ) ∈ A  ( s )   ∀ s ∈  S + ,   a ∈ A ( s )


   Q ∗  (  s , a ) =  ∑   s ′  p  (   s ′ |  s , a )  [  r + 𝛾     max   a ′ ⁡   Q ∗ (  s ′ ,  a ′ ) ]


   S  t + 1


   R t


   A t


   S t


   Q  k + 1  (   s t ,  a t ) ←  Q k  (   s t ,    a t ) + 𝛼 ∙  [   r t   + 𝛾  Q k  (   s  t + 1 ,   a )   −  Q k  (   s t ,    a t ) ]


  𝜋  (   s t )   ←     argmax a Q (  s t , a )


  Q  (   s t ,  a t ) ← a v g  (  G  (   s t ,  a t ) )


  G  (   s t ,  a t )


  g


   s 0 ,  a 0 ,  s 1 , … ,    s  t − 1 ,    a  t − 1


   s t ,    a t


  g ← 𝛾 g +  R  t + 1


  t   =   T ,   T − 1 ,   … 0


  g ← 0


   s 0 ,    a 0 ,    r 1 , … ,    s T ,  a T ,    r T


  𝜋


   s 0 ,    a 0


   s 0 ∈ S ,    a 0 ∈ A  (   s 0 )


  G  (  s , a ) ← e m p t y   l i s t   ∀ s , a


  Q  (  s , a ) ∈ ℝ   &   𝜋  ( s ) ∈ A  ( s )   ∀ s ,   a


   Q ∗  (  s , a ) =  ∑   s ′  p  (   s ′ , a , s )  [  r + 𝛾     max   a ′ ⁡   Q ∗ (  s ′ ,  a ′ ) ]


   A  t + 1


   S  t + 1


   R t


   A t


   S t



