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ABSTRACT

There are technological, operational and environmental constraints at tactical edge, which are disconnected operation, intermittent

connectivity, and limited bandwidth (DIL), size, weight and power (SWaP) limitations, ad-hoc and mobile network, and so on. To

overcome these limitations and constraints, we use service-oriented architecture (SOA) based technologies. In our research, we propose a

hierarchical mission service model that supports service-oriented mission planning and execution in order for a commander to operate

various SW required for mission in battlefield environment. We will also implement development tools that utilize the workflow technology

and semantic capability-based recommendation and apply them to combat mission Scenarios to demonstrate effectiveness.
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Fig. 1. A Mission Service Model Abstract Architecture

Table 1. Main Concepts of Mission Service Model

Content

Description

Mission

The essential activities assigned to a unit, individual,
or force. A mission consists of a mission specification
and mission service model. A mission description
contains the elements of who, what, when, where,
and why (reasons therefore), but seldom specifies
how. A mission is composed of tasks.

Mission
Service

Mission service consists of a mission, tasks,
services, and resources

Task

A task is an action or activity assigned to an
individual or organization to provide a capability.

Service

A service is a function that is well defined,
self-contained, and does not depend on the context
or state of other services.

Resource

A resource is an individual or organizational unit that
can execute a mission in military environment, such
as tank, submarine, UAV, etc.
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Fig. 4. Hierarchy of Task and Service Ontology

Table 2. An Example of Ontology Query
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select distinct ?instance ?name ?capability
where
{
Zinstance to-providesTC ?capability.
Zinstance to'task_Name ?name.
Zinstance to-taskLevel ?tLevel.
?sc rdf-type ?type.
{
?sc rdf:type to'fire.
?sc to-hasCapabilityLevel ?level.
FILTER (?level >=1).
} UNION

50 MLRS_Fire_Pamage_Assement_Service
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Table 2. (Continued)

?sc rdf-type to‘movement.
?sc to-hasCapabilityLevel ?level.
FILTER (?level >=1).

} UNION

{

?sc rdf:type to'maneuver.
?sc to-hasCapabilityLevel ?level.
FILTER (?level >=1).

}
}

order by asc(?instance)

Results

instance | name I capabilty

@ to:ART_1.0_The_Movement_and_Maneuver_Warfighting_Fu_. 015 5 2ISE S| 5. 4 tomaneuver_1
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@ to:ART_1.1.1_Conduct_Mabilization_of_Tactical_Units_2
@ to:ART_1.1.1_Conduct_Mobilization_of_Tactical_Units_3
4t ART_1.1.1_Conduct_Mabilzation_ot_Tactical_Units_d
@ toART_1.1.2_Conduct_Tactical_Deploymet_and_Redeploy,

4 to:ART_1.1.2_Conduct_Tactical_Deployment_and_Redeplo:
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4 toART_1.2.12_Conduct_Sniper_Active_Countermeasures_1
4 to:ART_1.2.13_Conduct_Sriper_Passive_Courtermeasures_1 &
4 to:ART_1.21_Conduct_One_of_the Five Forms_of_Maneu. . 7| SZE|

4 tomaneuver_1

B

1]

Table 3. Task Recommendation Algorithm

taskRecommendation(request, mType)

set candidates as a list of tasks

set tcandidates as as set of <task, tScore>
candidates = capability_matching(request)
teandidnates = type_similarity(mType, candidates)
result = ranking(tcandidnates)

return result

capability_matching(request)

set a capability of request is RC, capability of task is TC

set a match_result as a list of matched tasks
for all capability of request do
for all task do
for all capability of taski do
if type is same between RC and TC
if level of TC and level of RC are same // exact
else if level f TC is gredter thon level of RC // subsume
match_result = taski
return match_result

type_similarity(mType, tasks)

set tScore is 0

set request as a m1ype

for all tasks do
similarity = similarity_by_Type(request, taski)
if similarity = exact then tScore += 3
else similarity = others then tScore += 0

return tScore

similarity_by_Type(request, task)

set a type of request is riype

set a type of task is tType

if rType == superclassOft superclassOf(tType) then
similarity=exact

else none

return similarity
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Table 4. Modules of Mission Service Development Tool

Module Description

To create mission specifications
based on mission specification
model

Mission Specification
Modeling Tool

To create mission service model
through selecting tasks and
mapping task and services based on
the information described in the
mission specification

Mission Service
Modeling Tool

To validate of mission service in
static and dynamic, and report the
results

Mission Service
Verification

Mission Service Builder | To build mission service

To manage and execute mission
specification and mission service

Mission Specification
and Service Manager
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Table 5. BPMN Components of Mission Service Modeling

Element Description

Start .. . .
Event O—D acts as a mission service trigger
End —bo the result of a mission service
Event
Task - a single unit of task
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Table 6. Components of Scenario

Content (#) Description
M1(sls)10r1 Occupy port and airport for further penetration
Reconnaissance, Fire North beach, Fire South
Task beach, Occupy the hill, Land north beach, Land
(10) south beach, Advance on the port, Advance on
the airport, Destruct bridge, Occupy the port,
Occupy the airport
. UAV_Rec_Service, PRE_Rec_Service,
Service

(30) Naval_Gunfire_Service, Fire_Req_ Service,
Landing_Req_Service, Advance_Req_Service, etc

SOF-001, ENG-001, INFA-0017004,

Resource AAAV-0017004, MBT-0017002, MLR-0017002,
(24) CAS-001, UAV-0017002, DDG-001,

FFG-0017002, AHI-0017004

Fig. 14. Scenario-based Common Operating Picture
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