                                              Hierar chical POMDP

Planning and Execution

    Joelle Pineau

    Machine Learning Lunch

    November 20, 2000

               Hierarchical POMDP Planning and Execution

 Partially Observable MDP

�

                         POMDPs  are characterized by:

                                                  z

                                                                     States: s

Î
S

                                                  z

                                                                     Actions: a

Î
A

                                                  z

                                                                     Observations: o

Î
O

                                                  z

                                                                     Transition probabilities: T(s,a,s ´ )=Pr(s ´ |s,a)

                                                  z

                                                                     Observation probabilities: T(o,a,s ´ )=Pr(o|s,a)

                                                  z

                                                                     Rewards: R(s,a)

                                                  z

                                                                     Beliefs: b( s

t

)=Pr( s

t

| o

t

,a

t

, � ,o

0

,a

0

)

S

1

S

2

S

3

               Hierarchical POMDP Planning and Execution

 The problem

�

                         How can we find good policies for complex

                         POMDPs ?

�

                         Is there a principled way to provide near-optimal

                         policies?

               Hierarchical POMDP Planning and Execution

 Proposed Approach

�

                         Exploit structure  in the problem domain.

�

                         What type of structure?

                                                  z

                                                                     Action set partitioning

Act

InvestigateHealth Move

Navigate

CheckPulse

AskWhere

Left Right Up Down

CheckMeds

               Hierarchical POMDP Planning and Execution

 Hierarchical POMDP Planning

�

                         What do we start with?