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Outline

e Approximating the value function

e Fitted value iteration

e Fitted Q iteration



Policy Iteration: Using Q-values

c@ 1. V™(s) = r(s,w(s)) + 7 = Bpgalietal [VW(S')]

2. Set ™ +— Tpew

1 if a= argmax, )" (s;a)
TThew — y
0 otherwise



Workflow

)

Start with some policy ]

From the converged V, Find
corresponding Q-values for each

Find corresponding value
(iterative policy evaluation until
convergence)

[ action J

[ Construct policy through argmax ]




Value lteration
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Value lteration

Start with a random value function V' (s)

1. Set Q(s,a) «— r(s,a) +v.Ey(ss,a) {VW(S’)]

2. Set V(s) +— max, Q(s,a)



Value lteration Demo

GridWorld: Dynamic Programming Demo

‘ Policy Evaluation (one sweep) ‘ ‘ Policy Update H Toggle Value Iteration ’ ‘ Reset
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
rle |l ¢ | ||| * | |9 |1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b2 + + + + + + + + 4
0.00 0.00 0.00
» + 4
0.00 |0.00 ]0.00 [0.00 0.00 (0.00 ]0.00 |0.00 ]0.00
b2 + + + + + + + 4
R-1.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b2 + + + + + + + 4
R-1.0 R-1.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b2 + + + + + + + 4
R 1.0 R-1.0 R-1.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
P+ |+ |+ + [+ |+ |+ |4
R-1.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pl e |+ |+ + |+ |+ |+ |4
R-1.0 R-1.0 R-1.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b2 + + + + + + + + 4
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From ReinforcedJS, Andrej Karpathy


https://cs.stanford.edu/people/karpathy/reinforcejs/gridworld_dp.html

Fitted Value lteration
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Toy Domains to Reality

GridWorld: Dynamic Programming Demo

Policy Evaluation (one sweep) H Policy Update H Toggle Value Iteration Reset

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
R 2 R O R e O I IR
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> + + + + + + + + 4
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http://www.youtube.com/watch?v=0I5kl4dns_Q
http://www.youtube.com/watch?v=jymFj7bNsKg

Toy Domains to Reality

12 From INSAAN, India Driving Dataset



https://insaan.iiit.ac.in/

Toy Domains to Reality

[ Curse of dimensionality ]

|S‘ — (2553)600X600

13 From INSAAN, India Driving Dataset



https://insaan.iiit.ac.in/
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From Decision Making under Uncertainty, Mykel Kochenderfer



https://web.stanford.edu/group/sisl/public/dmu.pdf
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Approximating V

Parameters:
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Value lteration

Start with a random value function V' (s)

1. Set Q(s,a) «— r(s,a) +v.Ey(ss,a) {VW(S’)]

2. Set V(s) +— max, Q(s,a)
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Value lteration

. Set Q(s,a) «— r(s,a) +v.Ep(ss,0) [VW(S’)]

. Set V(s) +— max, Q(s,a)
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Loss Function
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Fitted Value lteration
1. Set y; +— max, <7°(57;, a;) +v.E {V(b(s;)])

. 2
2. Set ¢ «— argming ) . % | Vs (s:) — il
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Fitted Value Iteration L. Set y; — max, (""“”“””'E [V¢(S§)])

) B
2. Set ¢ +— argming Zz % ||V¢(3i) — il

e \We have a (finite) sampled set of states

e At each state, we compute the Q values corresp to
each action, then take the max over those to create
our target y.

e Compute NN parameters through linear regression
to make V close to maxQ
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Fitted Value lteration

Dataset: {(si,ai,sé,m)}

1. Set y; +— max, (7"(31'7 a;) +.E [Vqs(S%)D

: 2
2. Set ¢ «+— argming ) . % | Ve (s:) — vl
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Announcements

e Pytorch tutorial tomorrow

Course webpage
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https://raunakbh92.github.io/AIL722-Fall24/CourseWebpage_Fall2024.html

