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Battlefield Ontology for Communication Unit Mission
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ABSTRACT

Defense M&S (Modeling&Simulation) is a tool that creates a virtual battle situation similar to the
real world, measuring and evaluating the effects of war or combat elements. However, it is very

challenging to consider all the possible outcomes on the battlefield. To solve this problem, we propose

a battlefield ontology, which conceptualizes the data of battlefield situation with tactical considerations.

The proposed battlefield ontology is evaluated based on various communication posts in war game

scenarios. The battlefield ontology is expected to assist the process of quick and accurate command

decisions in convoluted battlefield situations.
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Fig. 1. Terrain class hierarchy.
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Table 2, Considerations for selecting communication post location
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Table 3. Rule sentences for communication unit mission

Rule Rule sentence

Troops(?x) A CombatPower(?x, ?a)A[?a>0.8] AID(?z) AhasMission(?x, Deployment)
Rule 1 .

— availableTroop(?x, ?z)
Rule 2 Troops(?x) AhasMission(?x, Link) ALink(?x, priority > 1) — supportTroop(?x, ?z)

supportTroops(?x) AhasMission(?x, ?y)AMission(?y) AmissionType(?a) A[?a=attack]
Rule 3 AareLocatedIn(?x, ?z) ALocation(?z) A Latitude(?v) A Longitude(?w)
— hasMission(available Troop, Deployment)

AvailableTroops(?x) AhasMission(?x, ?y) AMission(?y) AmissionType(?a) A [?a=connect]
Rule 4 AhasConnection(?x, SupportTroop(?z)) A[?z>Corps>Division>Battalion]
— ConnectList(?x, ?z)

Troops(?x) A attackedBy (?x, ?y) AEnemy(?y)VisnearBy(?y, ?x, ?d)A

Rule 5 RadiusOfAction(?y, ?a) A[?a<20] — hasMission(?x, ReadytoWithdrawal)

Troop(?x) A areLocatedIn(?x, ?y) A Terrain(?y) AhasWeather(?y, Rainy) A

Rule 6 hasWeather(?y, Dusty) — hasMission(?x, Check)

Troop(?x) A areLocatedIn(?x, ?y) A Terrain(?y) AhasWeather(?y, Lightning) A
Rule 7 hasWeather(?y, Gale)V Enemy(?z) AhasGeoLocation(?y, ?w)A
RaRadiusOfAction(?w, ?a) A[?a<20]— hasMissiont(?x, Disconnect)

GeoLocation(?x) AisnearBy (?x, road) A Terrain(?x, Hill) AEnemy(?y) A
Rule 8 hasGeoLocation(?y, ?z) ARaRadiusOfAction(?z, ?a) A[?a>10] AhasWeather(?x, Sunny) —
CandidatePost(?x, ?z)
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Fig. 2. Battlefield Ontology classes hierarchy.
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