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Outline

» Review: Classical planning as search
— Choice points

 Probabilistic robot path planning




GPS - Classical Planning
Means-Ends Analysis — “reduce differences”

« Choose a goal (stack, set...)
— one that is not true in state




Search Stack State

On(A, C) On(C, B) Clear(B)
Clear(C)
On(C,A)
On(A, Table)
On(B, Table)

Handempty

C Hard to have an heuristic to
4 choose which goal ordering is the

Goal w1 most promising — so any is fine.
2. Search Stack State 2. Search Stack State
On(A, C) On(C, B) Clear(B) On(A, C) On(C, B) Clear(B)
Clear(C) - Clear(C)
OO |onca) On(C. A)
On(C,B) On(A. Table) = On(A, Table)
On(B, Table) On(B, Table)
Handempty Handempty




GPS - Classical Planning
Means-Ends Analysis — “reduce differences”

« Choose a goal (stack, set...)
— one that is not true in state
« Choose an action that adds the goal




Search Stack State

On(A, C) On(C, B) Clear(B)
On(A, €) onC
On(C,A)
Put Rlael(C R) On(A, Table)
||
. On(B, Table)
Holding(C) Clear(B) Handempty

Choose action that “best matches”
the current state: C is not on the
table, so choose UNSTACK.

— -

UNSTACK_BLOCK (C ?b) PICK_UP_BLOCK (C)
Unstack C from some block ?b Pick up C from table
Pre: On(C ?b) Pre: On(C, Table)
Clear (C) Clear (C)
Handempty Handempty
Add: Holding (C) Add: Holding (C)
Clear (?b) Del: On (C, Table)
Del: On(C,?b) Handempty
Handempty Clear(C)

Clear(C)
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6. Search Stack State
On(A, C) On(C, B) Clear(B)
On(A, €) onC
On(C,A)
Put Block(C,B) On(A, Table)
||
. On(B, Table)
Holding(C) Clear(B) Handempty

Choose instantiation that “best
matches” the current state:

UNSTACK_BLOCK (C ?b)
Unstack C from some block ?b
Pre: On(C ?b)

Clear (C)

Handempty
Add: Holding (C)

Clear (?b)
Del: On(C,?b)

Handempty

more preconditions true Clear(C)
% \*\?mc

UNSTACK_BLOCK (CA) UNSTACK_BLOCK (C B)

Preconds in state: Preconds in state:
On(C,A) Clear(C)
Clear(C) Handempty
Handempty

Preconds not
On(C,B)

in state:

UNSTACK_BLOCK (C ©)

Preconds in state:
Clear(C)
Handempty

Preconds not in state:
On(C,0)




GPS - Classical Planning
Means-Ends Analysis — “reduce differences”
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hat is not true in state

Choose an action that adds the goal

— one that has more preconditions true in state
If the action is applicable in state

— apply action, change state, add action to
solution plan

If the action is not app
rJ
of

— Add preconditions
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action as goals
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Classical Planning

* Deterministic actions
— Known preconds, adds, and deletes

« Many algorithms besides GPS

— All have some advantages and some
disadvantages

— No universal dominance
— Planning is NP-complete
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Robot Motion Planning
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— Navigation is carrying out locomotion
primitives to move between points

— Navigation includes avoiding obstacles.
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Robot Path Planning Problem

Initial location
Goal location
Obstacles
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Robot Motion Planning
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