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Abstract

Knowledge graph technology is an important cornerstone of the development of artificial intelligence,
and has achieved remarkable results in the development and application of various fields. However,
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the research and application of introducing knowledge graph technology into the field of military
equipment maintenance support are still in their infancy, with few relevant studies and a lack of prac-
tical application of achievements. In response to this situation, this paper takes the fault manual
knowledge of a certain type of equipment as the data source. On the basis of fully analyzing the fault
manual knowledge, it conducts research on the construction of the fault knowledge graph for the
equipment in accordance with the basic process of knowledge graph construction: ontology construc-
tion, knowledge extraction, data storage and visualization. The construction of the domain knowledge
graph is realized, and the application scenarios of the equipment fault knowledge graph are studied
and analyzed. This research has certain reference significance for the research and application of
knowledge graph technology in the military equipment field.
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Figure 1. Knowledge system of fault manual for a certain type of equipment
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Figure 2. Construction process of fault knowledge graph for a certain type of equipment
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Figure 3. Ontology construction methods of top-down and bottom-up
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Figure 4. Fault knowledge ontology for a certain type of equipment
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Table 1. Core concepts in the domain and their descriptions
= 1. SUIAROEL S R SRR

N OWL #tE5E X
« ' owl: Class rdf: ID = “Fault”
ié% rdfs: label = “ijf&”
= rdfs: comment = “FERIBE L K FT)E RS0 FEBAAESE S i A BR IR T AT HUE DIRE RS
P owl: Class rdf: ID = “Method”
;;g rdfs: label = “777%”

rdfs: comment = “E X MR BRI HERR . TR DA S N 2 A B 1 77V R
owl: Class rdf: ID = “Resource”
rdfs: label = “¥J5”
rdfs: comment = “f1 X 2 2% R 55 U TT R R BE 23S HE s LB EREYR L T B &5 FEsik
owl: disjointWith rdf:resource = “#TechnicalResource”
“YIR” owl: disjointWith rdf:resource = “#PhysicalResource”

e iR

owl: Class rdf: ID = “TechnicalResource”

rdfs: label = “H AR ZEJH”
rdfs: subClassOf rdf:resource = “#Resource”
owl: Class rdf:ID = “PhysicalResource”
rdfs: label = “S2ik ¥ JR”
rdfs: subClassOf rdf: resource = “#Resource”
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Table 2. Relationship definition and examples
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S rdf: 1D = “hasCorrespondingMethod” AR TS 3 2 T H) AP Tt
df h di hod W SRR B [ _ETHGAS ) R i B
vk rdfs:domain P BRI Tk E A, R
rdf: resource = “#Fault” rdfs:range FBEL R IR R R, VE R
rdf: resource = “#Method” rdfs:label = “Xf B 757%™ Y.
owl: ObjectProperty 6 T S .
WL  rdf: ID = “requiresResource” rdfs: domain A e HE BRI A X ﬁggﬁﬁﬁﬁ%%i
ZHIR rdf: resource = “#Fault” rdfs: range SKRIZ YRI5 & m RO ~
rdf: resource = “#Resource” rdfs: label = “7% 3K T > e
owl: ObjectProperty
J7E  rdf: ID = “needsResource” rdfs: domain ;ﬁﬁigﬁﬁggﬂg; O E SRR TR
ZHIR rdf: resource = “#Method” rdfs: range - i wWF,
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Table 3. Attributes of resource entities and attribute items
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Table 4. Statistics of knowledge extraction results from fault manual for a certain type of equipment
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FO 1. Bl “CORBIHL” RS R R N B HERR T i AT i LR

Cypher i&4]:

MATCH (f:Fault)-[r:hasCorrespondingMethod]->(m:Method),

(f)-[s:requiresResource]->(p:PhysicalResource {resourceType: “T.E"})

WHERE f.faultPart CONTAINS “& Zh#l”

RETURN f.faultltem, m.troubleshootingMethod, p.resourceName LIMIT 10

F0 2. EWTEE “RT7 AR AT i A Ty 6 it

Cypher i&f]:

MATCH (m:Method)-[r:needsResource]->(p:PhysicalResource {resourceName: “xF"}),

(f:Fault)-[s:hasCorrespondingMethod]->(m)

RETURN f.faultPhenomenon, m.preventiveMeasure LIMIT 10
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