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Fig. 1 Motion classification of the pipeline robot
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Fig. 2 Basic structure of the self-driven pipeline robot
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Fig.3 Fluid-driven pipeline robot
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Fig. 4 Tricycle legged pipeline robot
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Fig. 5 Structure principle diagram of the three-axis differential

drive unit
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Fig. 6 Crawler type pipeline robot
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Fig. 8 Oil and gas pipeline inspection robot
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Fig. 10 Quadrupedal pipeline robot
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Fig. 16 Robot for the underground pipeline inspection
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Fig. 17 Sub-centimeter pipeline inspection robot
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Fig. 18 Block diagram of the pipeline cleaning robot system
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Fig. 19 Pipeline robot equipped with a descaling robot arm

(IR YNIVRE: Bl W S 18 2l ESFURIINIEIBEN

P, fE—Se/NEAREIE . BB BRI A
Erh, EEPLE AR R A A ] S, S
SR O, A TE LA AR DL A E T AT
TEAN WP TE A RO A AP T AT ISk . SE da .

SR, FORTHY—SE RS, s, &2
ZRSML . AL RRAR BRI A, AR AT IE LA A A TE
RGN P 4 THI PR RIS A 1 52 PR 33X S AR S50 L
o N B AR RCR -5 Rt A% i O AU PR AR A 2 o L
o NAE B A2 AR L 22 32 1 T N B PR T . A
AL LRI -5 P07 A b Ae e R B3
DU, B A sl IR BORMERE, A IE LAY A A E
FHENE AT 555 i N o
1.3 EEHLER AR A

ML AR AR, T A BT TR



FoH e, 5

FIENLA NI LR 181

A T Bl 45 i 22 AT A B
1.3.1 Tk~

FE Tk A= =40k, A HLER AR RS iz,
FE AR AT RIR AT . BT AT LU T 45
e, R RERCE . WS ER A, I H AR A% IE
TR TR NE WG SR BERDL AL
JIZ A ST

ERERESERIR YN RS A L i Rl ho S Ik X
T H, GERSTEHLIAERIE A B B A AT AT IR
AT 55, ] DUK A5 38 A 8 Pl R B | e L AR
FERRE , IR T BB R TR HAas i e 2 %
WK )2 RN L s B AL L
KB 5 ¥ LA . Tl BB HLas A 5 R
BB AR SN IR , stk i sl Jr, ZEFE I HoTn
VT 4% 2 77 4% 336 30 v e 25 3 BT D S [ 365 AR AR
BT, AL AN A AT B, DAtk
WENRIR22FT, 5 R BA E3k, nIsil
TEAT R AR v 2 Bl A T N AR R RCR . — R L
T, Bk S A B AL AN s, A
FEAT . RS ) SRR . B L e
W CARIRAR R EUSEUE . ERTE A R
SERNOSE . X E SR D U e S R T
o I AL 0%

BN NAEHTEHK RGEM 58 TR B
1S4 A AR HEROE K TR S gz 1, RLTE
EATH R E E AT RITIR SR A S S, RS
ZREZIERY, BNETHT I THK R
455 ol e Aty 58 it 8 38 T L S AN A A8 S A R 2 )
M B, X SE )RR (A5 5 18 AL A8 A AE IAR Ik i 5L
TS it ) A B RN A B3 T AT 25 T2 7

Tl A I NP 1Y 5 Ak DA R AR AR Ak A
BIEM D AR, B3 7@ shLml e i 2 et
SERET . MR KD RER B ML AT B
PR ZS R P 2 TAE, JF BANRERZ m HAb T RE . 42
FHETE AR N RE T ZE L Y 5 & .
1.3.2 57 A

ML AR YT N )z, B A
TERBGIARIT I —B0hE | ZetEMmEmatE, B4
LR Fi AL 2 N A G 00 25 S5 o AN R AT 12 T IR T
LR LU AT FARE I, EIFEENLGSA
CINDNEE PN LN K711 111 et el M= Y 77K e ST ]
(235 e

TE BT AT b N 3 R T 1 ) 2 T 4 N 8B 1
AR RENEGE, WARBRERGSL, —BRHTR
2 H 7 T R o 3K IR AR 5 S A TE 4k 4

B AT T 16 . M s sh i 5 2 A9 B
FIB S KRS RGBS . 2
JERE SRR AR DT T o RN B R G E RSN Y
TR B N E BRI RN . R SE I R
B, RO T sh ], T LUK A kO IR
BERALE S5 07 ), A N SR TE N E 0] RS Bl 2
HppfiE, ZMENmeEE, wb riaax, &«
TE T ARG A 58 8 A e v o 18] 20 BT s ol —
FtRST R 11 mmx26 mm B 5% N B 6™, AN SEAE
AFET LAARAE 15 9 F
' CMOS K% |

ASIC % i%4e Hit

| Fifs LED A7
E20 RENRGELEN

Fig. 20 Structure of the capsule endoscopy
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Abstract: [Significance] Pipeline robots are efficient and intelligent devices specifically designed for mobility within

pipelines to perform tasks such as inspection and cleaning. The application of this technology can significantly reduce the risks

and costs associated with manual pipeline operations while improving operational efficiency and safety. [Analysis] The

application prospects of pipeline robots in the fields of pipeline inspection and cleaning, as well as the development trends of

their technologies, were analyzed in depth. An overview of the current research status of pipeline robots was provided, with

classifications from multiple perspectives including their movement modes, functions, and application fields. Through the

review of the development history of pipeline robots, the key technical points in this field have been further refined. Insights into

technical challenges and future development trends have been put forward, aiming to provide references and guidance for the

further research and application of pipeline robot technology.

Key words: Pipeline robot; State of research; Mode of movement; Key technology



