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Lăyh ApofĹsewn upì Abebaiìthta

Decision Making under Uncertainty

?

• Pÿc mporÿ na beltistopoiăsw th qrhsimopoÐhsh kĹpoiou pìrou?

• Pÿc mporÿ na megistopoiăsw thn paragwgă enìc ergostasÐou?

• Pÿc mporÿ na isorropăsw èna podălato?

• Pÿc mporÿ na paÐxw kai na kerdÐsw se kĹpoio paiqnÐdi?

• Pÿc mporÿ na kerdÐsw sto qrhmatistărio?
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Sqediasmìc (Planning)

ΕΝΕΡΓΕΙΑ

ΚΑΤΑΣΤΑΣΗ

ΑΝΤΑΜΟΙΒΗ

H diergasÐa eÐnai gnwstă
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MĹjhsh (Learning)

?
ΕΝΕΡΓΕΙΑ

ΚΑΤΑΣΤΑΣΗ

ΑΝΤΑΜΟΙΒΗ

H diergasÐa eÐnai Ĺgnwsth
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Enisqutikă MĹjhsh (Reinforcement Learning)

?
ΕΝΕΡΓΕΙΑ

ΚΑΤΑΣΤΑΣΗ

ΑΝΤΑΜΟΙΒΗ

Prìbleyh (Prediction)

• MĹje na problèpeic thn prosdokÿmenh sunolikă antamoibă gia

mia dedomènh ametĹblhth politikă epilogăc energeiÿn.

’Elegqoc (Control)

• MĹje na elègqeic th diergasÐa (katĹllhlh epilogă energeiÿn)

ÿste na megistopoiăseic thn prosdokÿmenh sunolikă antamoibă.
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Algìrijmoi Enisqutikăc MĹjhshc

?
ΕΝΕΡΓΕΙΑ

ΚΑΤΑΣΤΑΣΗ

ΑΝΤΑΜΟΙΒΗ

Oi perissìteroi algìrijmoi enisqutikăc mĹjhshc ...

• apaitoÔn pĹra pollĹ deÐgmata.

• kĹnoun mikrèc rujmÐseic gia kĹje deÐgma kai metĹ to aporrÐptoun.

Wc apotèlesma ...

• h mĹjhsh (sÔgklish) eÐnai exairetikĹ argă!

• ta fipajămata tou pareljìntocfl pernoÔn sth lăjh!
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To KÐnhtro

Least-Squares Temporal Difference (LSTD) Learning
[Bradtke and Barto, 1996]

Apodotikìc algìrijmoc gia problămata prìbleyhc

• QrhsimopoieÐ ta deÐgmata polÔ apodotikĹ

• AntimetwpÐzei epituqÿc problămata megĹlhc klÐmakac

• QrhsimopoieÐ grammikèc arqitektonikèc prosèggishc

• QrhsimopoieÐ mejìdouc elaqÐstwn tetragÿnwn

Wstìso, o algìrijmoc LSTD ...

• eÐnai katĹllhloc mìno gia problămata prìbleyhc

• eÐnai problhmatikìc, an qrhsimopoihjeÐ gia problămata elègqou

[Koller and Parr, 2000]
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O Stìqoc mac

Apodotikìc algìrijmoc gia problămata elègqou

Jèloume ...

• na majaÐnei grăgora

• na qrhsimopoieÐ ta deÐgmata polÔ apodotikĹ

• na antimetwpÐzei epituqÿc problămata megĹlhc klÐmakac

Qrhsimopoiăsame ...

• grammikèc arqitektonikèc prosèggishc

• mejìdouc elaqÐstwn tetragÿnwn

To apotèlesma ...

• LSQL: Least-Squares Q-Learning [Lagoudakis and Littman, 2000]

• LSPI: Least-Squares Policy Iteration [Lagoudakis and Parr, 2001]
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DiĹgramma

• Teqnikì Upìbajro

• Prosèggish

• MĹjhsh

• Apotelèsmata

• SumperĹsmata
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DiĹgramma

• Teqnikì Upìbajro

– Markwbiană DiergasÐa Apìfashc

– SunĹrthsh AxÐac kai ExÐswsh Bellman

– EÔresh Bèltisthc Politikăc

• Prosèggish

• MĹjhsh

• Apotelèsmata

• SumperĹsmata
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Markwbiană DiergasÐa Apìfashc (MDA)

(Markov Decision Process)

• S : KatastĹseic (States)

• A : Enèrgeiec (Actions)

• P : Montèlo MetĹbashc (Transition Model)

P (s, a, s′) = P (s′|s, a)

• R : SunĹrthsh Antamoibăc (Reward Function), R(s, a, s′)

• γ : Suntelestăc ’Ekptwshc (Discount Factor), γ ∈ (0, 1]

s0
a0−−−−→
r0

s1
a1−−−−→
r1

s2
a2−−−−→
r2

s3
a3−−−−→
r3

s4 ...

Markwbiană Idiìthta : H epìmenh katĹstash kai h antamoibă exar-

tÿntai mìno apì thn trèqousa katĹstash kai enèrgeia.
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Politikèc

MÐa politikă (policy) π apeikonÐzei katastĹseic se enèrgeiec:

π : S 7→ A

KĹje politikă qarakthrÐzetai apì thn prosdokÿmenh sunolikă ekpÐptou-

sa antamoibă (PSEA) (expected total discounted reward) pou apoko-

mÐzei:

PSEA(s0) = E(r0 + γr1 + γ2r2 + γ3r3 + . . . ) = E
( ∑

t

γtrt
)

Gia kĹje MDA upĹrqei mÐa toulĹqiston bèltisth (optimal) politikă

π∗ h opoÐa megistopoieÐ thn PSEA se ìlec tic arqikèc katastĹseic.

Stìqoc : h eÔresh thc bèltisthc politikăc
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SunĹrthsh AxÐac Q kai ExÐswsh Bellman

SunĹrthsh AxÐac (Value Function) Qπ(s, a)

• Qπ(s, a) eÐnai h prosdokÿmenh sunolikă ekpÐptousa antamoibă ...

– ìtan xekinăsoume sthn katĹstash s, ...

– epilèxoume thn enèrgeia a ...

– kai katìpin epilègoume enèrgeiec sÔmfwna me thn π.

ExÐswsh Bellman (Bellman Equation)

Qπ(s, a) =
∑

s′

P (s, a, s′)R(s, a, s′)

︸ ︷︷ ︸
Prosd. antam. apì to prÿto băma

+γ
∑

s′

P (s, a, s′)Qπ (s′, π(s′))

︸ ︷︷ ︸
Prosd. antam. apì metèpeita bămata

• |S| × |A| grammikèc exisÿseic me |S| × |A| agnÿstouc

• Oi timèc Qπ(s, a) upologÐzontai analutikĹ ă epanalhptikĹ

SETN-02 LagoudĹkhc, Parr kai Littman AprÐlioc 2002



Mèjodoi ElaqÐstwn Tetragÿnwn gia ’Elegqo

Qrăsh PinĹkwn

Qπ = R+ γPπQπ

• Qπ eÐnai èna (|S||A| × 1) diĹnusma

• Pπ eÐnai ènac (|S||A| × |S||A|) stoqastikìc pÐnakac

• R eÐnai èna (|S||A| × 1) diĹnusma

R(s, a) =
X

s′

P (s, a, s′)R(s, a, s′)

• LÔsh: Qπ = (I− γPπ)−1R
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EpanĹlhyh sto Qÿro twn Politikÿn

BrÐskei th bèltisth politikă gia kĹpoia MDA.

Policy Iteration (S,A, P,R, γ, π0)

// S : KatastĹseic

// A : Enèrgeiec

// P : Montèlo metĹbashc

// R : SunĹrthsh antamoibăc

// γ : Suntelestăc èkptwshc

// π0 : Arqikă politikă

π′ = π0

repeat

π = π′

Qπ = (I− γPπ)−1R // EktÐmhsh Politikăc

∀s ∈ S, π′(s) = arg maxa∈A Qπ(s, a) // BeltÐwsh Politikăc

until (π = π′)

return π

Poluplokìthta: O
`
(|S||A|)3 + |S||A|

´
qrìnoc anĹ epanĹlhyh, O (|S||A|) qÿroc
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PraktikĹ Problămata

MegĹloc Qÿroc KatĹstashc

• O akribăc upologismìc twn timÿn Q eÐnai praktikĹ anèfiktoc.

=⇒ Prosèggish SunĹrthshc AxÐac (Value Function Approximation)

’Agnwsto Montèlo

• O akribăc upologismìc twn timÿn Q eÐnai adÔnatoc.

=⇒ Enisqutikă MĹjhsh (Reinforcement Learning)
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DiĹgramma

• Teqnikì Upìbajro

• Prosèggish

– Prosèggish SunĹrthshc AxÐac

– Grammikèc Arqitektonikèc

– Prosèggish ElaqÐstwn Tetragÿnwn

• MĹjhsh

• Apotelèsmata

• SumperĹsmata
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Prosèggish SunĹrthshc AxÐac

H exantlhtikă anaparĹstash thc sunĹrthshc Qπ(s, a)

den eÐnai efiktă gia megĹla problămata.

Θ(|S||A|)

LÔsh: Parametrikă Prosèggish

Q̂π(s, a, w) ≈ Qπ(s, a)
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Grammikèc Arqitektonikèc Prosèggishc

Q̂π(s, a, w) =
k∑

i=1

φi(s, a)wπ
i = φ(s, a)|wπ

• φi(s, a) : Sunartăseic bĹshc (basis functions)

– genikĹ mh grammikèc

– grammikÿc anexĹrthtec

• wi : ParĹmetroi ă suntelestèc tou grammikoÔ sunduasmoÔ

• k << |S||A|

• ParadeÐgmata: Poluÿnuma, Aktinikèc sunartăseic bĹshc (radial

basis functions), Perceptrons, klp.
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Prosèggish ElaqÐstwn Tetragÿnwn

Q̂π = Φwπ ≈ Qπ

• H sunĹrthsh axÐac Q̂π prèpei na ikanopoieÐ thn exÐswsh Bellman

Φwπ = Φ(Φ|Φ)−1Φ|︸ ︷︷ ︸
Orjogÿnia Probolă

(R + γPπΦwπ)︸ ︷︷ ︸
ExÐswsh Bellman

Φ|(Φ− γPπΦ)︸ ︷︷ ︸
A (k×k)

wπ = Φ|R︸︷︷︸
b

• Stajerì shmeÐo sto qÿro twn sunartăsewn axÐac
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DiĹgramma

• Teqnikì Upìbajro

• Prosèggish

• MĹjhsh

– DeigmatolhyÐa

– LSQ: MĹjhsh thc SunĹrthshc AxÐac

– LSPI: Least-Squares Policy Iteration

• Apotelèsmata

• SumperĹsmata
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MĹjhsh Prosèggishc ElaqÐstwn Tetragÿnwn

Gnwstì Montèlo

Awπ = b

A = Φᵀ(Φ− γPπΦ) kai b = ΦᵀR

’Agnwsto Montèlo

Âŵπ = b̂

Â = Φ̂
ᵀ

(Φ̂− γ[PπΦ) kai b̂ = Φ̂
ᵀ

R̂

Φ̂, [PπΦ, kai R̂ deigmatolhptikèc proseggÐseic twn Φ, PπΦ, kai R
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Mia Kontinìterh MatiĹ

Φ =

0
BBBBBBB@

φ(s1, a1)ᵀ

. . .

φ(s, a)ᵀ

. . .

φ(s|S|, a|A|)
ᵀ

1
CCCCCCCA

PπΦ =

0
BBBBBBB@

P
s′
P (s1, a1, s′)φ(s′, π(s′))ᵀ

. . .
P

s′
P (s, a, s′)φ(s′, π(s′))ᵀ

. . .
P

s′
P (s|S|, a|A|, s

′)φ(s′, π(s′))ᵀ

1
CCCCCCCA

R =

0
BBBBBBB@

P
s′
P (s1, a1, s′)R(s1, a1, s′)

. . .
P

s′
P (s, a, s′)R(s, a, s′)

. . .
P

s′
P (s|S|, a|A|, s

′)R(s|S|, a|A|, s
′)

1
CCCCCCCA
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Deigmatolhptikèc ProseggÐseic

D = {(sdi
, adi

, rdi
, s′di

) | i = 1, 2, . . . , L}, π

bΦ =

0
BBBBBBB@

φ(sd1
, ad1

)ᵀ

. . .

φ(sdi
, adi

)ᵀ

. . .

φ(sdL
, adL

)ᵀ

1
CCCCCCCA

P̂πΦ =

0
BBBBBBBB@

φ(s′
d1
, π
“
s′
d1

)
”
ᵀ

. . .

φ(s′
di
, π
“
s′
di

)
”
ᵀ

. . .

φ(s′
dL
, π
“
s′
dL

)
”
ᵀ

1
CCCCCCCCA

bR =

0
BBBBBBB@

rd1

. . .

rdi

. . .

rdL

1
CCCCCCCA
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DeigmatolhyÐa (Sampling)

DeÐgma (s, a, r, s′)

Φ =

0
BBBBBBB@

φ(s1, a1)ᵀ

. . .

φ(s, a)ᵀ

. . .

φ(s|S|, a|A|)
ᵀ

1
CCCCCCCA

PπΦ =

0
BBBBBBB@

P
s′
P (s1, a1, s′)φ(s′, π(s′))ᵀ

. . .
P

s′
P (s, a, s′)φ(s′, π(s′))ᵀ

. . .
P

s′
P (s|S|, a|A|, s

′)φ(s′, π(s′))ᵀ

1
CCCCCCCA

R =

0
BBBBBBB@

P
s′
P (s1, a1, s′)R(s1, a1, s′)

. . .
P

s′
P (s, a, s′)R(s, a, s′)

. . .
P

s′
P (s|S|, a|A|, s

′)R(s|S|, a|A|, s
′)

1
CCCCCCCA
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SÔgklish (Convergence)

Â = Φ̂
|

(Φ̂− γP̂πΦ) kai b̂ = Φ̂
|

R̂

• Gia èna megĹlo arijmì omoiìmorfa katanemhmènwn deigmĹtwn

Â ≈ mA kai b̂ ≈ mb

• to ŵπ proseggÐzei to wπ:

ŵπ = Â−1b̂ ≈ (mA)−1(mb) = A−1b = wπ
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Prosauxhtikìc KĹnonac Enhmèrwshc

Incremental Update Rule

• Gia kĹje deÐgma (s, a, r, s′)

Â← Â + φ(s, a)
(
φ(s, a)− γφ(s′, π(s′))

)
|

b̂← b̂ + φ(s, a)r

• ParĹmetroi:

ŵπ = Â−1b̂
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O Algìrijmoc LSQ

LSQ (D, k, φ, γ, π) //MajaÐnei th sunĹrthsh axÐac Qπ

// D : EkpaideutikĹ DeÐgmata

// k : Arijmìc sunartăsewn bĹshc

// φ : Sunartăseic bĹshc

// γ : Suntelestăc èkptwshc

// π : Politikă

bA = 0 // (k × k) pÐnakac
bb = 0 // (k × 1) diĹnusma

for all (s, a, r, s′) ∈ D

bA← bA + φ(s, a)
“

φ(s, a)− γφ(s′, π(s′))
”
ᵀ

bb← bb + φ(s, a)r

bwπ = bA−1bb

return bwπ

Poluplokìthta: O
`
|D|(k2 + k|A|) + k3

´
qrìnoc, O

`
|D| + k2

´
qÿroc
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Least-Squares Policy Iteration (LSPI)

LSPI (k, φ, γ, ε, π0, D) // MajaÐnei mia kală politikă apì deÐgmata

// k : Arijmìc sunartăsewn bĹshc

// φ : Sunartăseic bĹshc

// γ : Suntelestăc èkptwshc

// ε : Kritărio termatismoÔ

// π0 : Arqikă politikă, dosmènh wc w0, π0 = π(s, w0) (sunăjwc w0 = 0)

// D : EkpaideutikĹ deÐgmata

π′ = π0 // Kat> ousÐan, w′ = w0

repeat

π = π′ // w = w′

w′ = LSQ (D, k, φ, γ, π) // EktÐmhsh Politikăc

π′(s) = arg maxa φ(s, a)ᵀw′ // BeltÐwsh Politikăc

until (π ≈ π′) // toutèstin, (||w − w′|| < ε)

return π // return w

Poluplokìthta: O
`
k2|D||A| + k3

´
qrìnoc anĹ epanĹlhyh, O

`
|D| + k2

´
qÿroc
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QarakthristikĹ tou AlgorÐjmou LSPI

PetuqaÐnei touc stìqouc mac ...

• MajaÐnei grăgora
√

• QrhsimopoieÐ ta deÐgmata polÔ apodotikĹ
√

• AntimetwpÐzei epituqÿc problămata megĹlhc klÐmakac
√

Epiprìsjeta ...

• EpilÔei problămata elègqou kai prìbleyhc.

• Dèqetai deÐgmata apì opoiadăpote phgă.

• Epitrèpei th diereÔnhsh enallaktikÿn anaparastĹsewn.

• EÐnai aplìc kai eÔkoloc sthn ulopoÐhsh.
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Meionektămata tou AlgorÐjmou LSPI

• Anomoiogenÿc katanemhmèna deÐgmata

– MporeÐ na talanteÔetai ep> aìriston

• AneparkeÐc sunartăseic bĹshc

– MporeÐ na sugklÐnei se kĹpoia aparĹdekth politikă

• Proseggistikìc algìrijmoc

– den mporeÐ na egguhjeÐ sÔgklish

– den mporeÐ na egguhjeÐ bèltisth lÔsh

• KainoÔrio prìblhma : epilogă sunartăsewn bĹshc
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O Algìrijmoc LSPI me mia matiĹ!

ΕΝΕΡΓΕΙΑ

ΚΑΤΑΣΤΑΣΗ

?π
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DiĹgramma

• Teqnikì Upìbajro

• Prosèggish

• MĹjhsh

• Apotelèsmata
– Antestrammèno Ekkremèc

– Epilogă AlgorÐjmwn (LSQL)

– IsorropÐa kai Odăghsh PodhlĹtou

– To PaiqnÐdi Tetris

– DiaqeÐrish Sustămatoc

– Podìsfairo

• SumperĹsmata
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IsorropÐa kai Odăghsh PodhlĹtou
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Isorrìphse kai odăghse to podălato sto tèrma 1 km makruĹ!

• S = {(θ, θ̇, ω, ω̇, ω̈, ψ)}
θ: gwnÐa tou timonioÔ, ω: katakìrufh gwnÐa, ψ: gwnÐa proc to tèrma

• A = {(τ, υ)}
τ ∈ {−2, 0,+2}: ropă, υ ∈ {−0.02, 0,+0.02}: metatìpish

• Jìruboc n : (τ, υ + n), n ∈ [−0.02,+0.02]

• Antamoibă:

– h metabolă sto ω2, sun ...

– 1% thc metabolăc sthn apìstash apì to tèrma

• γ = 0.8
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Podălato: ParĹmetroi MĹjhshc

• Prosèggish: k = 100 (20 sunartăseic bĹshc gia kĹje enèrgeia)

( 1, ω, ω̇, ω2, ω̇2, ωω̇, θ, θ̇, θ2, θ̇2, θθ̇, ωθ, ωθ2, ω2θ, ψ, ψ2, ψθ, ψ̄, ψ̄2, ψ̄θ )

ψ̄ = π − ψ eĹn ψ > 0 kai ψ̄ = −π − ψ eĹn ψ < 0

• DeÐgmata: Sullogă apo fituqaÐafl epeisìdia ta opoÐa ...

– xekinoÔn apì mia tuqaÐa katĹstash ...

– kontĹ sthn arqikă katĹstash kai ...

– akoloujoÔn mia teleÐwc tuqaÐa politikă.
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Podălato: Posostì Epituqÿn Politikÿn
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Podălato: Politikèc apì mÐa Ektèlesh tou LSPI
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To PaiqnÐdi Tetris
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MĹje na paÐzeic kalĹ Tetris!

• S: ≈ 1061 katastĹseic

• A: ≈ 40 enèrgeiec

• Jìruboc: to epìmeno antikeÐmeno epilègetai tuqaÐa

• Antamoibă: +1 gia kĹje sumplhrwmènh grammă, 0 diaforetikĹ

• γ = 1
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Tetris: ParĹmetroi MĹjhshc

• Prosèggish: k = 10 sunartăseic bĹshc me orÐsmata (s, a)

1. o stajerìc ìroc 1.0
2. o arijmìc sumplhrwmènwn grammÿn eĹn epilegeÐ a sthn s
3. to mègisto Ôyoc
4. h metabolă sto #3
5. o sunolikìc arijmìc fikenÿnfl
6. h metabolă sto #5
7. to mèso Ôyoc
8. h metabolă sto #7
9. to Ĺjroisma twn apolÔtwn diaforÿn Ôyouc metaxÔ geitonikÿn sthlÿn

10. h metabolă sto #9

• DeÐgmata: sullogă oloklhrwmènwn paiqnidiÿn apì ...

– ènan fiempeirikì paÐkthfl o opoÐoc ...

– sugkentrÿnei perÐpou 675 pìntouc anĹ paiqnÐdi

– H fituqaÐafl politikă den parèqei eparkă kĹluyh
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Tetris: Apotelèsmata

Empeirikìc PaÐkthc Telikìc PaÐkthc

Mèso skìr ≈ 675 Mèso skìr ≈ 3000

Pìntoi = 49
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Pìntoi = 58

(150 bămata) (150 bămata)
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Tetris: SÔgkrish me th Mèjodo NDP

• Neuro-Dunamikìc Programmatismìc gia Tetris

[VanRoy, 1995], [Bertsekas and Tsitsiklis, 1996]

• Ta telikĹ apotelèsmata eÐnai sugkrÐsima

• Oi mèjodoi ìmwc eÐnai teleÐwc diaforetikèc

λ-Policy Iteration LSPI

Qrăsh thc sunĹrthshc axÐac V (s) Qrăsh thc sunĹrthshc axÐac Q(s, a)

22 sunartăseic bĹshc 10 sunartăseic bĹshc

Monte-Carlo ektÐmhsh Bellman ektÐmhsh

Prosèggish elaqistopoÐhshc apìklishc Prosèggish stajeroÔ shmeÐou

Montèlo gia epilogă energeiÿn Montèlo gia beltÐwsh prosèggishc

Sullogă deigmĹtwn se kĹje epanĹlhyh Sullogă deigmĹtwn mìno mÐa forĹ

H epanĹlhyh de sugklÐnei H epanĹlhyh sugklÐnei
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DiaqeÐrish Sustămatoc Upologistÿn

MĹje na diaqeirÐzesai to sÔsthma ÿste na megistopoihjeÐ o

arijmìc twn ergasiÿn pou ekplhrÿnontai epituqÿc!

• S: katĹstash leitourgÐac kai fìrtoc

• A: epanekkÐnhsh (reboot) ă ìqi

• Jìruboc: Ĺfixh ergasiÿn, blĹbec kai allhlepÐdrash mhqanÿn

• Antamoibă: +1 gia kĹje ergasÐa pou teleiÿnei epituqÿc

• γ = 0.95
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SÔsthma Upologistÿn: MĹjhsh

LSPI gia PolupraktorikĹ Sustămata

[Guestrin, Lagoudakis, and Parr, 2002]

• n mhqanèc: |S|n katastĹseic kai |A|n enèrgeiec

• Sunergatikă epilogă energeiÿn (Collaborative Action Selection)

[Guestrin, Koller, Parr, 2001].

• AxiopoÐhsh thc domăc sto sÔsthma

ParĹmetroi MĹjhshc

• DeÐgmata: sullogă apo fituqaÐafl epeisìdia

• Prosèggish: sunartăseic bĹshc apì [Guestrin, Koller, Parr, 2001]
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SÔsthma Upologistÿn: TopologÐa Astèra
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Sust. Upol.: TopologÐa DaktulÐou DaktulÐwn
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Podìsfairo (PolÔ Aplousteumèno)

MĹje na paÐzeic podìsfairo m> ènan Ĺgnwsto antÐpalo!

• S: {(x1, y1, x2, y2, b)}, jèseic twn paiktÿn kai thc mpĹllac

• A: {⇑,⇓,⇒,⇐, ∗}, 5 enèrgeiec gia kĹje paÐkth

• Jìruboc: H proteraiìthta se kĹje băma kajorÐzetai tuqaÐa.

• Antamoibă: +1/−1 ìtan skorĹrei kĹpoioc paÐkthc, 0 diaforetikĹ

• γ = 0.9 (ìso nwrÐtera skorĹreic, tìso kalÔtera)
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Podìsfairo: MĹjhsh

LSPI gia MarkwbianĹ PaiqnÐdia MhdenikoÔ AjroÐsmatoc

[Lagoudakis and Parr, 2002 (submitted)]

• O max paÐkthc paÐzei enantÐon tou min paÐkth.

• H bèltisth politikă eÐnai katĹ kanìna stoqastikă kai ...

• megistopoieÐ thn antamoibă sth qeirìterh perÐptwsh (minimax).

ParĹmetroi MĹjhshc

• Prosèggish: k = 900 (34 sunartăseic bĹshc gia kĹje enèrgeia)

• DeÐgmata: Sullogă apo fituqaÐafl paiqnÐdia
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Podìsfairo: NÐkec, IsopalÐec kai ’Httec
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DiĹgramma

• Teqnikì Upìbajro

• Prosèggish

• MĹjhsh

• Apotelèsmata

• SumperĹsmata
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En KatakleÐdi ...

Ti parathrăsame

• Oi algìrijmoi gia èlegqo eÐnai argoÐ

• DuskoleÔontai se pragmatikĹ problămata

Ti epinoăsame

• LSQL: Least-Squares Q-Learning

• LSPI: Least-Squares Policy Iteration

Ti petÔqame

• Grăgorh enisqutikă mĹjhsh gia èlegqo

• Antimetÿpish problhmĹtwn megĹlhc klÐmakac
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EuqaristÐec

Euqaristÿ
ìlouc ìsouc sunetèlesan sthn ekplărwsh autăc thc ergasÐac:

• Carlos Guestrin, Stanford University (sunergasÐa)

• AristeÐdh LÐka, Panepistămio IwannÐnwn (metafrastikă boăjeia)

• GiĹnnh RefanÐdh, Aristotèleio Panepistămio (prìsklhsh)

• ’Idruma LÐlian BoudoÔrh (oikonomikă enÐsqush)

kai ìlouc esĹc pou parakoloujăsate!
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Model-Free Least-Squares Policy Iteration
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Diajèsima on-line: http://www.cs.duke.edu/~mgl
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