Ex gy 2024-05
Ordnance Industry Automation 43(5)

doi: 10.7690/bgzdh.2024.05.002

ETESRENREHRRFDTHERNE XSS FI G E

P, fRME, ® %
Aem AR K2 75 B TR Be, Jbst 100191)

WE: 5 FHELDRCERISNFES - MENEL R R{ME, ETHELIEKROPNA B K E TS 5E
R 35 2% R R B H Bl A EE R IS OSBRI R J vk . MBS R AR R “TH M (T 457 MARTRERE R, BTSSR
VE N 2E 24 7R A SCHER VO R HAEZE S M s 42 W — P AT 25 15 28 il SR A 248 119 JR A S 7 vk, LR AT 45 B A i A R Ak
LIS A RIS, AEAHIR AR R K E S BN, RSB E S5 R R, AT S BA R AR
HEZE AT AT 1

KB AR B B RARWE: WS

FESHES: TP393 THAFRERG: A

Semantic Realization Mechanism and Method for Dynamic Construction of
Equipment SoS Based on Mission Model

Pang Kaiyi, Xiong Qingxu, Xiao Han
(School of Electronics and Information Engineering, Beihang University, Beijing 100191, China)

Abstract: Aiming at the requirement of uniform and normative description of equipment system of systems (SoS)
when heterogeneous equipment cooperate to complete tasks, the semantic architecture and method of equipment SoS and its
dynamic reconfiguration for task completion are proposed based on the application purpose of SoS. Based on the essential
requirement of “mission-oriented” of equipment system-of-systems, the mission model is proposed as the semantic
description paradigm of equipment system-of-systems, and its framework and composition are proposed. A prototype
implementation method of the mission model description framework is proposed, which includes the realization of mission
model prototype ontology and dynamic control mechanism, and the standardized description of equipment system of
systems and its dynamic reconfiguration process. The war game example shows that the task model has the feasibility of the

description framework.
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TaskModel

“® MissionType

MissionRequirement

HJ7 % % F-16B B T & AIM-9M-
Scidewinder 5 AIM-7M-Sparrow3, #iFfi N EA
B, AT IEE TAERS . HEEIEHEREC
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|E ¢ Land Strike Task |

/,—‘JEE ¢ Electronic Jamming Taskl
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Mission

|EI

¢ AirControlAttack Level |

/PP

&
AtomTask |EI . AirControlMissionTimel
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¢ AirControlMissionSpace |
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|E * AirControiDate |
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¢ AirControlRequirement |
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N RN ) Defer\lceTask
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\\:\\ -‘lgo AirEarlyWarningl
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“e PL-12C
“e¢ PL-15

¢ StrikeThelnformation Node |

|E0 Air Control Task | -
v
“ e Fighter | “e PL-10
o

¢ J-20( J-20
URI: http://www.semanticweb.org/
pangkaiyi/ontologies/2021/0/
untitled-ontology-B#J-20
Object property assertions:
J-201load PL-15
J-201load PL-12C
J-201load PL-10
Data property assertions:
J-20 MaxDelectionRange 370400.0f
J-20 height 4.5f

J-20 Crew*“1”Mxsd:int

J-201length 21.3f

J-20 StrikeAirMax*“174100”*xsd:string
J-20 DefenseDistance 13.8f

J-20 Operator“Air Force” xsd:string
J-20 MinSpeed 350.0f

J-20 MaxPayload 4500.0f

12 R&J20 XHITRURR
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|E0 Air Control Task | 4

o Q -

¢ F-16B| F-16B

Py URI: http://www.semanticweb.org/
7 pangkaiyi/ontologies/2021/0/
e I-10A v untitled-ontology-B#F-16B
Object property assertions:
F-16B load AIM-9M_Sidewinder
F-16B load AIM-7M_Sparrow3
F-16B hasEnemyTarget J-10A
F-16B hasEnemyAct EnemyStrike

F-16B load AIM-120
F-16B EnemyAffect J-10A

Data property assertions:

F-16B MnemyLongitude*“115.54”A
xsd:double

F-16B length 14.5f
F-16B EnemyAltitude“5.32”*xsd:double
F-16B MaxPayload 6894.0f
F-16B EnemyLatitude “20.54”"xsd:double
F-16B Operator “Air Force”*xsd:string
F-16B Crew “2”*xsd:int
F-16B Defense Distance 6.11
F-16B Enemy Start Time “2021-09-

27T09:08:30”xsd:dataTime
F-16B StrikeAirMax 111.1f
F-16B MaxSpeed 920.0f

F-16B MaxDetectionRange 111.1f
F-16B TargetRiskLevel 3.0f
F-16B MinSpeed 350.0f

F-16B height 4.8f

["¢ AIM-9M_Sidewinder |

|E ¢ AIM-7M_Sparrow3 |

* ¢ EnemyStrike
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x
Island| Dlsland
¥

¢D
)’s URI: http://www.semanticweb.org/
pangkaiyi/ontologies/2021/0/

L

¢ Battleground untitled-ontology-B#Dlsland
NetwlorkEnv Object property assertions:
/ Disland EnvAffect KI-2000
“ ¢ Battleground Dlsland hasNBCEnvironment

Electromagnet BattlegroundNBC_Env

Env Dlsland hasNetworkEnvironment
BattegroundNetworkEnv

Dlsland hasElectromagnetic Environment
BattlegroundElectromagnetEnv

Dlsland hasGeographicalEnvironment
Battle GroundGeographyEnv

Disland EnvAffect J-20
Data property assertions:

Dlsland EnemyA ffectValue 0.05f
Dlsland EnvironmentName“DongSha”*
xsd:string

Dlsland battlezgroundID*“001”*xsd:int
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Air Control Requirement=

Mobility Cap Req | [0.85]
Information Supporting Req | | 0.75
Reconnaissance Cap Req 0.85
Defence Cap Req ~10.55

Strike Cap Req 1095 ° ®)

Accuracy Req 0.85
Reliability Req 0.9

Availability Req | 0.8 ]

2) 1720, J-10A BT H B HHIREMTERE, *
W7 AT LA 58 BSE U] AU SS, [l bR “HR
PR HHER LR AN E

I 5 2% 11 15 HE AL -

(O Patrol_Mission(?m)—Mission_Req_Cap(?m,
“Striking” M xsd:string)

@ Air Control Task Type Patrol Mission

@ J-20 Type Fighter

@ Fighter(?a)—Arm Main Cap(?a, “Striking”
Axsd:string)

® Atom Task(?a)"Mission Req Cap(?a,?reqcap)”
Armament(?arm)*Arm  Main
equal(?reqcap,?armcap)—Function
(?a, 7arm)

® Armament(?e)*has Arm Cap(?e,?a)"Strike
Capability Value(?a,?rcap)”*Function Matching (Patrol
Mission,?e)"Strike Cap Requirement(Strike
Requirement,?reqrcap)”greater Than(?rcap,?reqrcap—
ContributeTo (?e,Strike Attack Level)

@ Armament (?arm)*Mission (?m)"Function

Cap(?arm,?armcap)”
Matching

Matching(?m,?arm)—Be Possible To Complete The
Mission(?arm,?m)
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® Armament(?arm)*Patrol Mission(?m)"Contribute
(?arm,Strike Attack Level)—>Be CapableO fompleting
The Mission (?arm,?m)

B IR . J-20 AW H 2T USRS

(O Be Possible To Complete The Mission(J-20,
Air ControlTask)

2 Be Capable O fompleting The Mission(J-20,
Air Control Task)

3) LREFIERA . W B, FOUIEIRIK
J-20 5H 4% PL-15. PL-12C. PL-10, Al J-10A
J AL R e IR A 4RSS . Ron NRF
HUH B RAES S 1-200 J-10A [ “useArm” Xt % )&
PEMRAE,

“Air Control Task” use Arm “J-20”

“Air Control Task” use Arm “J-10A”

“J-20” execute the mission “Air Control Task”

“J-10A” execute the mission “Air Control Task”
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(D (?task type Patrol Mission)(?task has Mission
Target ?a)(?a Target Speed “0” ~xsd:float)(?a Target
Destroyed “true”)— (?task Strike Mission Accomplish
“true” ~xsd:boolean)

@ (?mt type Misson Target)(?mt Target RiskLevel
7trl) less Than(?trl,3)— (?mt,Target Destroyed “true”
~xsd: boolean)

® Air Control Task Type Patrol Mission,?Air
Control Taskhas Mission Target F-16A

@ F-16A target Speed “0” ~xsd:float, F-16A
Target Risk Level “0” ~xsd: float

HERESE R <5 B 23 BULE 55 56 IS R AT /R E
BHANHE.

@ Air Control Task Strike Mission Accomplish
“true” ~xsd: boolean
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