SHUGERE 2024 4E 9 ] A3 B HE oM Frontier & Overview | B iR 54Rid

3132 I, A AL, BT AR ERE K TE AN LE BRI S IR 5 Q0B B LT 1. il <68, 2024, 43 (9): 973984, 994.
MA Yinghan, ZHAO Hong. Research review and innovative analysis of UAV pipeline inspection based on knowledge graphs[ J 1. Oil & Gas
Storage and Transportation, 2024, 43(9): 973-984, 994.

EFaREEN T AN EERNARIR S R 2

DR BXGA
o A R 2 IO HUBS 1838 TEAR 27 e » AL LB 5 i B 2R 92 e 2« eI R 48 8 e O S5 A AT 7 v

TEE LB E IR, & AT K AT DA R R B A AR A A JR 8 it 3 P T eN (R0, B R R AL &
AEAMTRELRE., I TERGELMNERE KR . ZAREFTEPELER R, KL ANE =N A K
HEENAELE N ) MR x. [FFEYE AT LT LR T ANEA K IR, 5 CiteSpace X #R 247
A, XA K IR R R BRI R E R R LB EH F 2 EE AT R E ST, kAl b
EIRHRER A WG MR, 2R TR LR F 5 F 3 2 8 0K, AN R 24T 0400, /B EANESE
AR b By R SR, IF X B G AL AR I KR B A PR AT T R AT A . (4R 1A AN 244 48
KATIA T AN — AR 35, A 57 25408, A 2015 48 J5 B R # B R 7 1, L3 B B8] B 8 L In
PR R ANATE AN B Y EAERD, HE ZArE 5 AT AR A X B AN 240 03
AITEE AR E . [FELIEANE B NEABE T 5 F R, ZEA N KT LR & E 2l |
AR PRIE A, O BN & K R EFT 020 7. (B 10,5k 4, 5 44)

KA ﬂi/\*ﬂn %ﬁﬁ/ﬂﬂ, ;U’\V/E\[gi%; ﬁ"%iﬁiﬂ: B A5 Tﬁ/ﬂ“ﬁfﬁ

FE5S %S TEIT3 XHEFRIRS: A X EHES: 1000-8241(2024)09-0973-12

DOI: 10.6047/j.issn.1000-8241.2024.09.002

Research review and innovative analysis of UAV pipeline inspection based on
knowledge graphs

MA Yinghan, ZHAO Hong
College of Mechanical and Transportation Engineering, China University of Petroleum (Beijing)//Beijing Key Discipline Laboratory of
Mechanical and Electrical Engineering//Center of Advanced Oil and Gas Equipment

Abstract: [Objective] In the energy sector, pipeline inspection and monitoring provide an efficient method for detecting and addressing
defects in energy pipeline transportation at an early stage, thereby ensuring the safe operation and sustainable development of pipeline
systems. Considering the constraints of traditional pipeline inspection methods concerning accuracy, efficiency, and safety, research into
unmanned aerial vehicle (UAV) pipeline inspection technology holds significant practical importance and promising development prospects.
[Methods] Considering industry standards and the current development status of UAV technology, CiteSpace literature analysis software
was utilized to perform a knowledge graph analysis across various dimensions, including publication years, co-occurrences, clustering,
and frequencies of key words, as well as timelines, and authors of relevant literature. Building upon this analysis, this study investigated
the relationships between research laboratories and scholars in related domains by tracking prominent conferences and journals. Additional
research was conducted to uncover the characteristics of UAVs. Consequently, this paper outlines application strategies for UAVs in
pipeline inspection and provides predictions and innovative analysis of the potential development trends in UAV pipeline inspection within
China. [Results] UAV pipeline inspection represents an emerging application area for UAVs. Since 2015, this domain has increasingly
garnered research attention. Several technology firms have integrated UAVs for intelligent inspections in actual oilfields. Nonetheless,
current collaboration among scholars remains limited, and existing national and industry standards do not provide definitive specifications
on the technical indicators for UAV pipeline inspection. [Conelusion] The UAV pipeline inspection technology constitutes an interdisciplinary

field. The advancement of this technology profoundly enhances pipeline inspection processes by enhancing efficiency, cutting costs, and
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guaranteeing safety. These improvements generate new impetuses for the growth of industries associated with UAVs. (10 Figures, 4 Tables,

44 References)
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pipeline inspection-related literature published in China and
abroad from 2003 to 2023
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Fig.3 Key word co-occurrence graph of UAV pipeline inspection-related literature published in China from 2003 to 2023
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Fig.5 Author co-occurrence graph of UAV pipeline inspection-related literature published in China from 2003 to 2023
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Table 4 Development and applications of UAV technology in pipeline inspection
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