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4. Function Approximation

5. Random Walk

6. State Abstraction

7. Temporal Abstraction

8. Macro-Action

9. Temporally Extended Activities
10. Skill
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1. Reinforcement Learning
2. Curse of Dimensionality

3. Knowledge Transfer
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2. Option
3. Maxflow/Mincut
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1. Experience Replay



WY GlS s SaS b (gl 650k ) )loe S sl bt by, )z ase g Slald sablagly

Shxe 31 [YA] o o)Se g aly [YF] 5,8 oolitw] B1)S (635 10 (slao)S
208 odlitwl dum s zl il (gl (g)lul o iS40

Sl (g, -V

Oloe S (laghyy (B & WS e S i
395 o0 s yiodlo g 5 SasS dlune s din 4 Lol dluse Logituns
wassia ke chls dlue oS coul ol g (28 ey ol g
by b iy 4 3 o yiiS 1 (abvo o g 51 S5 (S
bl Syt o Shg 9 0 gl sl o3l plosl Jole a5 alisce
5 ool 3 dgdiee iy Medgr bole lp Oilee S ©j90
20 0gmg bz b STy ol (L8 slags liw plosl & 5l o bs,
D3 3929 35 Ghy ¢ e 9 S g e slagsbyy > JSI
bdany; (951 0 e 3Ses oo p (e by,
SoS b itud St o el ately (0,810 (ol Jg Slazils
29 plool Wlgh o o]y 4 lac,lps dls (0,8 Ty (BT gunddss
Slasly badamyj 0,81 50 oYL cdd b hg,y opl izen [YY]
Oy lp SIS aadB i e (o) @lie (ol > plpl
Gluadss 5l oolitul pidey sla by, SIS 005 o )l lacdanys
LGS aindgs sl sy mlens 0 i ol > ool
e 1) ((15) oS Saore
23,5 o ) o S (sl i o208 o 5 ol 3
b el o lpl o) dix g Jele bgy cal
YDl dosu,b b Jblie Jisl BLF cole & lse oo
Pl bduy; (siuades p e gy SeS Ly djbye
S sl S pglate (s g wleiee gl il Jele )35 IS
SaS b lpe dlie opl 55 sl 01d)5 &l GIF canades
o1 &)l gl bj)) Sl labyy 5 1250 dlml 4L Csple
g bcdany; zlscl dac)lie Wdgi 0550 o)l isu oyl Ho .l
b dled cou o )lhe b))l
LO, ke cé b V-Y

Ol ) bo)le S Gl odleidn B> ppXl Y S

L6380k 5 oo > Blissl @ 0ye0 kb (b Jole Conss amd 0
SIS S e b Jole gla iS5l il O 650k S8
Ol JESI 2 5 0)5 G 4 oadolMe b g 390 able
2 gdades el S e Dede b Jb S 4 el
oS Ngdoo Mo aBanyj 9 90,5 o0 Jlasl SIS (slao S (s
sades | a3 o S5 ) Bum ;5 daaidgd 5pe 53 35290
ags o 4 adgs 8y dae b bele JiST5 Sl
P Add S ey oo)S der Wed o dBle 45 S wlaed
oy gl badd (i (Bl 4 (e @ baye anjS alb
ol Sl ady 40 g yhio Ao 0 4b 5 deils Jlain! g oo
0y93 k53 ol Cuwd & oyl I [VE] o5 olesil by S8 L
oolitl bty 35 slacusli 4g) (650l (sl Lo b Jule LuiS15
Slgie 23S yn dnbann & (sibre AL S ool b 335

12. Pseudo Reward
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1. Inifalizaton:

seeinitial state. Q(5.a2) 0 for all state 5 and action a Graph <[} 0=} A—aciion set
2. Repest for kb episodes: (each episode started from inftal state and stopped at goal state or after

performing Mammum steps)

2. (Choose ar £ A using s-greedy policy w.nio @ (3 = argmax ac 4 Q(5r.3) (E-greedv )l
b Apply ar(nondeterministic) and set ryto the reward for transition se, 3r— se+1 .
€. Add srand 51 to Graph Verfices and s — 5ep1 fo Graph Edges or Update the weight for se— seez (IF

§r— Sre 1 ex15Es In Graph)

d. Update Q5. ar )Je—(T-ar) Q5. ar)+ ok (e +y max aed Q(Erez 2]

e Sefspe seel

3. Rumagraph clustering algorithm on Graph and create a2 set of clusters C.

4 Foreach pair of neighbor clusters cj and ¢ €C:

2. (reate an opiion oj for reaching from cluster o; to ¢,
doy — all states inci, Poy(hodes belong to ¢ and connected to 2 node in ¢ )=1
b (Creaste an option o for reaching from cluster cito o .

loi — all nodes incj. Soi(nodes belong to cj and connected to 2 node in cj)=1

¢ Add oy and oj to 0.

B b

Define 2 QTabie P, for each option o. Use Experience Replay forlearming opiion’s policies.
Evaluate each opifon o £ 0. Remove wrong options from 0.
Repeat form episodes: (each spisode started from initial state and stopped at goal state)

a2 (hoose ar e AUO using sgreedy policy w.rnto Q (3r — 2rgmax 2 4v0 Q(5:.3) (E-greedy)).

b Ifarisan option
O ar

Select an action ar £ A using s-greedy according to Q° (3= argmax ze 4 Q°(5c.3) (5greedv))

inOption=true
NumActonsDonelnOption=0
cumulativeReward=0

¢ Applyar(nondeterministic) and set rrto the reward for transition se, 8r— see1 .

if (inOption==trug)
NumActionsDonelnOpidon++

cumuiativeReward+ =reward® y NomActionslenelnOption-1

Add (5e. gr. 5eer e ) o OpionExperience

e Add srand sep1 to Graph Vertices and sr — sep1 to Graph Edges or Update the weight for sc— see1 (IF

Sr— 5rp 1 €X7505 i Graph)
i Foreach opionoinQ
IFsrePand seere P

95, g )e-(1-ax) Q°(5e. ar )+ ar (PreudoReward: +y max a« 4 Q{512 3))
A PreudoReward: is equal to 2 positive value for option's subgoal and 0 otherwise.
g If(inOpton==true & fo(5:)==1) //end of opidon
Q5. o) 1-ai) Q5. 0 )+ ai (cumulativeReward + p NomAdedonsDoneln0poor may 20 4000 Q(Fe 1 2))
Update Q5. o) for each state 5. in OptionExperience
A inOption [f (inOption && IntraOptionLeaming)
b Update Q(=e, ae)—(1-ar) Q(5:, 2 )+ ap (7 +y max ze 400 Q524 2))

i Updste Q5. o) using IntraOptionlesming
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1. Intra Option Learning
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2. Modularity Based Label Propagation

1. Give a unique label to each node of graph.

2. Update each node’s label by choosing the label
which most of its neighbors have.

3. If every node has a label that the maximum
number of their neighbors have, go to 4 Else go to
step 2

4. For each pair of clusters calculate AM(1,j) which
is indicated the change in M upon joining clustersi
and .

5. Find the pair of clusters with maximum AM
value and called them C1, C2. If AM(C1.C2) < 0
stop the algorithm.

6. Merge (C1,C2).

7. Go to step 4.
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