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A Policy-Based Meta-Planning for General Task Management for
Multi-Domain Services
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ABSTRACT

An intelligent robot should decide its behavior accordingly to the dynamic changes in the environment and user’s requirements by
evaluating options to choose the best one for the current situation. Many intelligent robot systems that use the Procedural Reasoning
System (PRS) accomplishes such task management functions by defining the priority functions in the task model and evaluating the priority
functions of the applicable tasks in the current situation. The priority functions, however, are defined locally inside of the plan, which
exhibits limitation for the tasks for multi-domain services because global contexts for overall prioritization are hard to be expressed
in the local priority functions. Furthermore, since the prioritization functions are not defined as an explicit module, reuse or extension
of the them for general context is limited. In order to remove such limitations, we propose a policy-based meta-planning for general
task management for multi-domain services, which provides the ability to explicitly define the utility of a task in the meta-planning
process and thus the ability to evaluate task priorities for general context combining the modular priority functions. The ontological
specification of the model also enhances the scalability of the policy model. In the experiments, adaptive behavior of a robot according
to the policy model are confirmed by observing the appropriate tasks are selected in dynamic service environments.
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Fig. 4. Relation of Global Policy
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If (UsableAcutator (Stype))

actuatorValue = count(UsableActuator(Stype))
™ |If (Battery($Smax, Smin, Scurrent))
batteryValue = Scurrent/(Smax-Smin)

IsKindOf timeValue = actuatorValue * 10 + batteryValue

-

If (UsableAcutator (Stype))

actuatorValue = count(UsableActuator(loTLight))
If (Battery(Smax, $min, Scurrent))

batteryValue = Scurrent/(Smax-Smin)

timeValue = actuatorValue * 20 + batteryValue

Fig. 5. Expansion of Policy
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Table 1. Policy of Meeting Room Preparation

Related Class
Efficiency

Class Property

Resouce isa

UserPreference isa Resouce

isKindOf

NaturePreference UserPreference

FluorescentLight

UserPreference
Preference

isKindOf

ResouceConservation isKindOf UserPreference

e B ABlAL 23 A4 et 94 ofsha
ol 3¢, AE A= olsst A5k dedt I
o= FAAL o] Aulak WEo] SgE A4 ndg o
2512 &1 HE AH pdS HLsgct.

policy NaturePreference {
precondition {UserNaturePreference(Sperson, Sboolean):
ServiceUser{Buser); }
evaluation {
if ($user = Sperson && $booclean == true) {
Tvalue = 100:
} else {
Tvalue = 0

}

Fig. 6. Example of Policy Evaluation
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U, = 0.5* Resource + 0.5* Time 3)

U, = 0.3* Reliability+ 0.7* Safety
Ul = Utility of Meeting Room Preparation Service
U2 = Utility of Battery Charging Service
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Assert context : ServiceUser "Emitsun”

ServiceUser

44 handled message : agent://wwr.arbi.com/tasktlanager (context (ServiceUser "Emitsun"))

find related policy

true

start Evaluate Policy :NaturePreference

Precondition is not satisfied or there is not related pelicy : NaturePreference

data = (context (UserNaturePreference "Emitsun” 90)

queue

Assert relation : RecievedMessage "agent://ww.arbi.com/taskManager” "(context (UserNaturePreference “Emitsu
JAM received message : agent://www.arbi.com, ger (context (UserNatu "Emitsun" 90))
parse : (context (UserNaturePreference "Emitsun” 90))

context

JAM assert context

Assert context : UserNaturePreference "Emitsun" "90"

UserNaturePreference

JAM handled message : agent://www.arbi.com/taskManager (context (UserNaturePreference "Emitsun” 98))
find related policy

true

start Evaluate Policy :NaturePreference

NaturePreference value is 98

pelicy updated : NaturePreference, 98

send to tm : policy, NaturePreference

(Pelicy (NaturePreference "MeetingRoomPreparation” "99"))

policy updated :

Fig. 7. Experiment of Policy Model Driven Meta-Planning
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