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Introduction

When the real outcomes of actions are not completely represented in the planning domain, a planner

may not be able to construct a valid plan even if there exists one. This research focuses on generic

domain update and reasoning methods to construct alternative plans against real-time execution

failures that are detected either during runtime or earlier by a plan simulation process. Based on the

updated domain representations, a new executable plan is constructed even when the outcomes of

existing operators are not completely known in advance or valid plans are not possible with the
__ existing representation of the domain.

The Scope

Handling Temporary Execution Failures
We propose a dynamic temporal planning
framework to handle temporary action execution
failures at runtime. Some temporary failures may
not be resolved by replanning. This research
focuses on developing methods for enabling
-replanning to resolve temporary failures.

Integrated Planning and Learning Framework

TLPlan Temporal Planner
TLPlan, is a forward chaining temporal planner originally proposed by
Bacchus and Ady (2001). A search node in TLPlan includes the world
state and the action applied along with the world clock that defines
the start time of that action. Applying an action at a state means that
this action is scheduled for the world clock of that state. The search
proceeds by applying new actions or advancing the world clock toward
finding a complete temporal plan. TLPlan is used as the temporal
planner in this system since it can construct plans for

Reasoning on Failures

Methods 1-3 ensure that alternative plans are
constructed to resolve temporary failures. These
plans are constructed by considering actions that
may change the properties of the cause of failure.
Integrating a reasoner is a crucial part of the
ongoing work to provide a more systematic way
to handle failures. Reasoning is useful to
eliminate irrelevant actions that are selected by

The System

ey : - - .
C i durative and concurrent multirobot actions. eﬂ the replanning process. Furthermore, the
/\_knowledge-base is incrementally expanded.
4 S 4 S ) . ) .
/ Method - 1 \ / Method - 2 \ / Method - 3 Learning Action Schema
(def-ad-operator (move-to-loc ?Ioc) (def-adl-operator (move-to-loc ?loc) (def-adl-operator (move-to-loc ?Ioc) When the planning agent lacks complete
G U G (G information about the planning domain, the agent
(not (move-to-loc_locked ?Ioc)) the failed (not (move-to-loc_locked ?loc)) (not (move-to-loc_locked ?Ioc)) needs to learn these representations from
d A copy of the . A
: action : Copies of the : operator related observations. In an ongoing work, we develop a
operators that may to the failed 1 H
 he method for learning action schema through
(def-adl-operator (pseudo1 ?obj ?loc) (def-adl-operator (push-2 ?obj ?loc) f::gi::ifs tf:tileu?é (def-adl-operator (move-to-loc-2 ?loc ?0bj) iCt:ﬁ" :15 addied b A f i < f A V\g/
e o e o the domain. observations of a given sequence of actions. We
Apseudo are added_to the " h lected th | dibl Machi
(and operator is (and domain. (and ave selecte e Increaible achine as a
(= Zobj obstacle) added to the (= 7ob] obstacle) {Soulichstacis) domain for analyzing these interactions because
(move-to-loc_locked ?loc) e (move-to-loc_locked ?loc) (move-to-loc_locked ?loc) ) . N .
(or (or (or this domain allows the use of various objects and
(not (xcoord ?obj obj_x)) (not (xcoord ?obj obj_x)) (not (xcoord ?obj obj_x)) . . .
(not (ycoord ?obj obj_y)) (not (ycoord ?obj obj_y)) (not (ycoord 7obj obj_y)) relations to achieve a given goal.
) ) Properties of the ) ! jaccicist ) ) jaccitional Bozs
) e B Ee ) preconditions are ) preconditions are c Qﬁ
are represented in . set for these set for this i "
(del (move-to-loc._locked 7loc) | | (¢ o e TroaTeT, ) (del (move-to-loc_locked ?loc)) operators. \ ) operator. é./ ©
the operator. u 0

Planning Domain Experiments

it |

Domain Operators

Experimental Results
Simulation Experiments
C
B

[

te— Settings Domain Operators

The proposed approach can efficiently handle temporary failures. Appropriate domain
updates are made to replan and generate alternative executable plans even when
advanced reasoning tools are not available. An example failure resolution scenario in

the Webots simulator is given to validate the
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Conclusion ) Future Work

Our ongoing work includes an extended set of
experiments on several scenarios with Pioneer 3DX
robots. The future work includes extending the

proposed approach. approach to handle permanent execution failures.




