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Knowledge Reasoning-based Intelligent Design Method of Kill-web

WAN Silai, WANG Guoxin, MING Zhenjun”, YAN Yan, HAO Jia
(School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: A knowledge reasoning-based intelligent design method of kill-web is proposed for the
problems of strong dependence on human experience and low intelligence in the design of kill-web. Based
on the OODA theory, a multi-level kill-web ontology including combat mission-combat capability-
wWeapon equipment is constructed to model the static knowledge related to kill-web design. Three types
of kill-web design rule bases, namely mission-capability-equipment mapping rule, equipment
coordination rule and kill chain coordination rule, are constructed to model the dynamic knowledge
related to kill-web design. Based on static knowledge and dynamic knowledge, a knowledge reasoning-
based intelligent design process framework of kill-web is proposed, in which three kill-chain evaluation
metrics of time, precision and cost are defined in order to quickly and intelligently design a kill-web in
actual combat situations. Taking the air defense and anti-missile system of systems as an example the
effectiveness of the proposed method is verified on a simulation platform.
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Fig. 1 Kill-web ontology framework
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Table 1  Definition of the core classes of kill-web

ontology framework
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Fig. 13 Scenario of air defense and anti-missile operations
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Table 7 Composition of red and blue forces

= 2 IR A
1 Fifyize T A B-Satellite .2 28 Z W1 HE &L 3} HL B-Fighter 4
M58 B-Missile

e 2 TP R-Aiport |1 B %8 [ RS R-SAM 1 A U
HL R-AEW 2 22 I15EH-FHL R-Fighter
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mk 8 MK 9 s (LLZE A — e H AL Tl

HLR-AEW I2) . 7F protégé H XT3 A% A {4 S 451]
b, il 14 R g AR AR G 2 6T
Fra RS, e IR LA 5 R-Missile-A J€7R T 52
) 5 A4 ) i T A5 B, HF protege AR B EY OWL
SRS VB PR Neodj F £ ANIE] 15 iR 41 4248
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Table 8 Information on reds’ reconnaissance equipment
RKHTH L g 1 BE/ ke ss HArZe s IR RS /n mile  WIEEHS
R-AEW N70°58'08" E40°25'06" 36 000 R-Radar-A Z5 TR 350 90
R-Fighter#l N72°47'54" F45°39'48" 36 000 R-Radar-B zsh 160 80
R-Fighter#2 N73°35'32" E51°18'20" 40 000 R-Radar-C =Ll 160 80
R-SAM N68°47'48" E36°07'42" 0 R-Radar-D zsrh 220 75
*9 UEFELERER
Table 9  Information on reds’ strike equipment
ek I/ Hiri  Hir Hi% 2N K
RN . , ) L B o
KHTE T HArz R S, HR . Kl wNE RKE AR RS
{8 /%
n mile n mile B /kn BE/ Mt B/t B/t BE /Mt
R-Missile-A &L, ELTHIL, S50 10 0.2 2.62 1350 30 65 000 200 65 000 95
R-Fighter#1l ‘
R-Missile-B KL, T 160 4 21 1950 30 80 000 200 65 000 85
R-Fighter#2 R-Missile-C TRHL 90 4 14 1950 150 90 000 200 65 000 85
R-Missile-D RHL L E L 0.2 3 0.7 700 30 12 000 0 0 50
R-SAM  R-Missile-E  KHL BTl T 2 215 123 4500 30 150 000 0 0 90
R-Missile-F &AL ELFHHL, F:9 2 80 52.5 2300 80 82 000 0 0 80
3.2.1  VERAESS ARSI PIVEERAE 55 12 5564k , 5 B B-Fighter#l FEA4HE 5515

REUE Hh i AR 28 AT HAR LR AL RHLAT 4
C S 3, LD AR AT 55 9 2 % 4 M
SIF SO ZERY 2 JE kAL 6 TRERUE ST . DL EK
B-Fighter#1 J (il 3k O3 fi A9 B3t id 72, IR LA 6 i
55 LRI A D W BBt B xR O A A

Bk 11 pos,
3.2.2 ROkt

B AT 55 — e A R ) , HEFE 7 5% B-Fighter#1
o e A A, B R R ) IR R A AR 12
No
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Fig. 14 Protégé interface of reds’ equipment ontology and instance
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Table 10 Instances of kill-web design rules
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Table 11 Mission message of destroying B-Fighter#1
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Fig. 16  Kill chain design space
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Fig. 18  Simulated results
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