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Abstract

To address the complex emergency response processes and low decision-making efficiency in dealing
with sudden damage to civil airport runways, this paper constructs a knowledge graph for auxiliary
decision-making in airport repair. Based on the finite state machine theory, the study abstracts the
emergency response process into a logical model of state recognition, transfer, and recovery, defining
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the state evolution mechanisms of core elements such as personnel, equipment, environment, and
management. By designing a graph pattern layer containing entities, relationships, and constraint
rules, the study achieves a structured representation of knowledge in the repair domain.
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Figure 1. Common types of knowledge maps
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Table 1. Personnel support elements and risk sources (example)
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Table 2. Equipment support elements and risk sources (example)
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Table 3. Environmental support elements and risk sources (example)
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Table 4. Management support elements and risk sources (example)
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Table 5. Classification and characteristics of usual fault risk sources (example)
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Table 6. Risk sources and impact characteristics of meteorological disasters (example)
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Figure 2. Flow chart of damage information report
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Figure 3. Connected graph
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Figure 4. State classification structure of emergency repair support elements
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Figure 5. State transition mechanism of emergency repair support elements

B 5. e REERIRSE TS

(3) LEAEIRK

b BN RARS HARE RE AT B B AR SR AR, RERRES IR SIS R M. W&l 6 fior.

(4) KEEH Ah A

Ak B At R 1 2 Ak B S A 1 IR AR A A TR SE B TT 58, R AR EE LA L AR 0 A
Kb B A A RS A In P 7 BT

DOI: 10.12677/0rf.2026.163021 7 BE 51


https://doi.org/10.12677/orf.2026.163021

Wit 5

A Bz {E
v v v v
R INAR RS BRI e TR KR = K
2 v ¥ v 7 v v v

Blgy | (Bl | | F¥ek NGB | (B TN e ) piE || ThE | KR
LIE -3 I R T I | | AR | | ik B\ | 42| [l ULl I U7 B R T N

Figure 6. Classification system of airport emergency repair and disposal actions
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Figure 7. Structure of emergency repair measures
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Figure 8. Underlying logical framework for generation of disposal measures

E 8. LB RIKEIEEIELR

[F T N ‘I§ ,,,,,,,,,,,, :r ..... d e J
(R |
Figure 9. Basic logic of emergency repair disposal process
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Table 8. Classification of civil airport emergency repair knowledge entities
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Table 9. Classification of entity relationship of civil airport emergency repair knowledge
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Figure 10. Knowledge map mode layer
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Figure 12. Emergency repair knowledge extraction framework
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Table 10. Relevant status search pseudo code of emergency repair support elements
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1) 3% neodj, ik
2) T ARRE T R MATCH(Element: %32 2 24 )RETURN Element
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4) Ik E R AR B AR BE B R RS MATCH(Element: {7 Fi 2 2 28 24 L& 14 - & 14 18 "})-[ A SR 25 1->(State: IR
Z)RETURN Element,State
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Table 11. Structure of knowledge map for retrieval of disposal measures
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Table 12. Disposal measures retrieval pseudo code
= 12. LEREREHRD

Output: HEFFALE #5115 sortedactions
1) Input: 24 BPIRAS Scurr, 2178 4444 Cconstraints
2) B3 neodj, ik
3) ULACLKEESNE MATCH(State IR { & Fx:Scurr})-[:4b & 31 1E]->(Action: Z11E)
4) WAFHT B K H OPTIONAL MATCH(Action)-[: /K #i51E]->(PreAction)

5) TR 5E KA WHERE PreAction IS NULL OR PreAction.status="t 5¢ i’

6) IE1 % 7] A MATCH(Action)-[:£1 %} 1% £1->(Equip: % % )WHERE Equip.available>0

7) AE N 50T MATCH(Action)-[: & A A 5i]->(Person: A\ i1 )WHERE Person.available=true

8) L ¥EIR 7t & MATCH(Action)-[: 7 #E % K ]->(Res: % JH)WHERE Res.stock>=Action.neednum
9) IGUEZIHIH & MATCH(Action)-[:if /& £13]->(Con: £ )WHERE Con.type IN Cconstraints
10) EAR ST RETURN Action,Action.success_rate AS score

11) HEFF#iH RETURN Action ORDER BY score DESC LIMIT5

Table 13. Associated person search pseudo code
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1) AN WYERE Type({T %5/ B &I )

2) UGEZA 5375 55 MATCH(p:Person)

3) MRAELEFLILAL K R MATCH(p)-[AH RSN E | f1 5T 5 & [ WME A B1]->(Target)
4) ik Al PR WHERE p.available=true

5) iR [A A 5114015 5. RETURN p.name,p.role,p.qualifications
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Figure 13. Related personnel of laying task
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