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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.
Moreover, the operation environment is highly dynamic: requirements change in response to the emerging situation, and the
availability of resources needs to be updated constantly due to the factors such as technical failures. In order to use appropriate
resources at the right time according to the mission, it needs to find the best resources. In this context, we identify ontology-based
mission service model including mission, task, service, and resource, and develop capability-based matching in tactical edge
environment. The goal of this paper is to propose a capability-based semantic matching for dynamic resource allocation. The
contributions of this paper are i) military domain ontologies ii) semantic matching using ontology relationship; and (iii) the
capability-based matching for the mission service model.
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Fig 2. A capability-based matchmaking concept diagram.
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Table 1. Main concepts and properties of resource
ontology.
Concept Type Description
Resource Class Resource concept
WeaponSystem Class Weapon system
concept
ResourceCapability Class Capabilities of
resource
. ) A resource provides
provideRC ObjectTypeProperty resource capabilities
A service requires
requireRC ObjectTypeProperty | capabilities of
resources
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Fig 4. (a) Service ontology hierarchy and (b) Resource
ontology hierarchy.
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Table 2. An example of service ontology and resource
ontology in description logic expression.

IntelligenceService = (Service 1 3 providesCapability.Intelligence)
SurveillanceService = (Service [1 3 providesCapability.Surveillance)
ReconnaissanceService = (Service 1 3 providesCapability.Reconnaissa
nce)

ManeuverWeaponSystem (WeaponSystem [1
dprovidesCapability.Landing 1 3 providesCapability. Mobility)
FightingVehicles = ManeuverWeaponSystem)
FightingVehicles = (ManeuverWeaponSystem [
3 providesCapability.Firepower)

Aircraft = (Resource 1 3hasRealm.Air)
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Table 3. Resource capabilities.

Capability Level

Anti—air Warfare 1~5

Anti-submarine Warfare 1~5

Anti—surface Warfare 1~5

Amour 1~5

Communication 1~5

Detection 1~5

Fire 1~5

Ground Assault 1~5

Landing 1~5

Mine Clearing 1~5

Mobility 1~5
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Fig 5. Semantic relationship between service and
resource.
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Table 4. An example of ontology query.

// To find resources that provide fire capability and its level >=4
SELECT ?type ?entity ?rc
WHERE

{
?Zentity rdf:type ?type.
2type rdfs:subClassOf* resource:Weapon_System.
?Zentity resource:providesRC ?rc.
?rc rdfitype resource:firepower.
?rc resource:hasCapabilityLevel ?level.
FILTER (?level >=4).

order by desc(?rc)

Results

I capabilty
$ resource firepower_é
B resource firepower 5
§ resource firepower_4
§ resource firepower_5
$ resource firspower_4
§ resource firepower_5
B resource firepower_4
§ resource firepower_5
§ resource firepower_d
$ resource firepower 5
§ resource firepower_d
B resource firepower S
§ resource firepower_4
§ resource firepower_5
$ resource firspower_4
§ resource firepower_5
B resource firepower_4
§ resource firepower_5
§ resource firepower_d
b resource firspower 5
§ resource firepower_4 =

entity
§ resource ATARS_Aircraft_35
b resource ATARS_Aircraft_35
§ resource ATARS_Aircratt_36
§ resource ATARSsircraft_36
P resource Ar_Combat_Support_Urits_1
§ resource:Air_Combat_Support_Units_1
$ resource:Air_Combat_Support_Units_2

4

4

4

4

4

4

4

@ resource:Ar_Combat_Support_Units_2
@ resource Air_Weapon_System_1

@ resource: Alr_Weapon_System_1

| @ resource:Air_Weapon_System_&

@ resourceir_Weapon_System &

| resource Aircratt_24

4
4
4
4
4
4
4
4

=ER]
[SERTTES
[SERTES
CN-235
cN-235
EIEEHTTES
CN-2354 HI2
HS-748

$ resource Aicraft_24
b resource: Aircraft_30
$ resource Aircraft_30
b resourceircraft_
§ resource Aicratt_31
$ resource Aicraft_32
b resource:Airoratt_32
§ resource Aicraft_33
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Fig 6. Results of a mission service model through
semantic matchmaking.
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Fig 7. Detect resources malfunction.
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Fig 8. Candidates recommendation for dynamic resource
allocation.

AT A2 A S E89h QA B
S AR QA H] 2 RS sk 58 841 S, A
H 2, AHlE RAEste] LERAR THE3lL, AH]| 20} 2}
f7re] viE 19 AlE 7]k v S Al gkske] 2 ALt
g o8 o sl HIerh. of 3ol e 4
o) 54& aefeh R o 7N S A 8ele] B0
Azt A7 #70 A-8ake] - 2AdE flal T A

= = 3 gk Au|s 2

http://dx.doi.org/10.12673/jant.2016.20.3.238

g 9. & A MujxE Sa 2F =M
Fig 9. Mission completion through dynamic resource
allocation.
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