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Overview

* Planning Graph Heuristics work in Non-Deterministic
Planning

= But...
= Problem 1: Do not handle uncertain action effects
= Problem 2: Do not handle quantitative uncertainty
= (Challenges:
= Possible worlds grow exponentially with uncertain effects
= Exact Representation of planning graph 1s costly

= Solution: Use Monte Carlo in Planning Graph
Construction
" Why??:
= We have sampling distributions because of quantitative uncertainty

= We don’t need to worry about all uncertain outcomes of actions —
especially in a heuristic!
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A CPP Domain

(define (domain rovers_stochastic)
(:requirements :strips :typing)
(:types waypoint data)

(:predicates

(at 7x - waypoint)

(avail ?d - data ?7x - waypoint)
(comm ?d - data)

(have ?d - data))

(:action drive _
:parameters (7x 7y - waypoint)
:precondition (at 7x)

-effect (and (at ?y) (not (at 7x))))

(:action commun
‘parameters (?d - data)
-precondition (have ?d)

|:eﬁ“ect (probabilistic 0.8 (comm ?d))) |

(:action sample
:parameters (7d - data 7x - waypoint)

:precondition (at 7x)

(define (problem rovers_stochasticl)
(:domain rovers)
(:objects
so1l image rock - data
alpha beta gamma - wavpoint)
‘it (at alpha)
(probabilistic 0.4 (avail soil alpha)
0.5 (avail soil beta)

0.1 (avail soil gamma))

:goal (comm soil) 0.5)

Goal Satisfaction
Threshold

Probabilistic
Initial State

Probabilistic Effects

-effect (when (avail 7d 7x)
(probabilistic 0.9 (have 7d)))

J

)
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Conformant GraphPlan (CGP)
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CGP-style planning graph
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Monte Carlo CGP
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*Problem: o0 0
*Have Multiple Planning Graphs, 5 3
Which can still be costly

Solution: ICAPS'06 McLUG 6
*Use Labeled Planning Graph ©
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Monte Carlo LUG (McLUG)
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Logistics
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Gnid
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