TR FE ML http://gxkx. ijournal. cn/gxkxyxb/ch

KT=ZHHAARESERTEHROGNEFHRA"

Q. PHEARBRRFR S CGRID ARG, S REI 518000;2. S A K Lm A XELMN I EBERFL TS, &K
518000;3. P EAFRAEM L. LAFTEH 266071)

$ZE U A A SR A 2 A AT RS N T A LA RO 3 D7 R AR A ROR YR 25, T
V5 A TS 58 0 00 S48 AR R e, O G L 5 5 LR B8 O YR B R S A TR I L D R A
51405 2500 A AL R R DRI A 2002 B Y 4 A R KR AL A (ROV) $5 3 = 2 SO 4843, 23 ) %k v el 3
i 38 A R B AR R 2 RN 8 DR AT OGS L 38 0 X O Az B B A B A5 B I P B = eSS, AT
BRI AE R I RO IR . WESE A SRR BOL I UE T ROV 45 20R1 2223, m] DL T T 548 28 © A 1
FG 0 000 R T IR K G, O i I ARG A2 1 22 DR 3R R A Al i DI A AR T L DA T A5 B i
R . ROV #EHUKT Z4EROCH AR O RS54 W) 5 RO I B R 40 1 —Fh s b B2 B9 "I AT PR 07 58 W] LAk
F37K R 45 K 0y 1 = A AR RS I &, 98 e 45 SR T 5 O SR 2 Y S B TP A SRR S

KW FOLHM KTHLEA SERB 4R RSP

hE 453 ES . TN249 X ERERIRAD . A TERS.1002-7378(2020)04-0434-07
DOI:10. 13657 /j. cnki. gxkxyxb. 20201027. 006

. H RS A O A S I 3 R TR B3 T A

0 - . . .
el R 4505 54 P 1 O 5 0 0

il

eI TR AT A A L B A AR E 5O B
Je R 2 — MBS e A AR A e
Me e e v o o 32 BIAJ7 i A 5, 2 B 2
51005 B4 [R) L %) A A8 AP B 0 IR AR B A T A
BT ENSREERMARG T MR, &
X FRBE G BTG e . NI R 5 R 52 4 07 E
A G B A5 403 A R Jim 2 1) L X 5 4R 4t 2 LA

K B AR R U R s A RO S o 1A A B
DN A ASE AL A5 A A L S B 405 Y D 4
i o D 2 SRAF AR N O TR 3R R T R ) B g RD T O —
bR 2P 00 2 X L2 A i 5 1) 45 A 0 B RS 4 11
BRI . = SRR 3 1 S — FlORS 20 16 i I B
Bt AEK T R E AR T e ok
F bR 400 Hb 2 b JE A7 SR B /KT 45 44 1R R T
AR IR T2 R R R . H AT XK

* BRHRFFEAHTE (41376003 % 5.
[ # /0]

X W1986—), B LA, FEMNEEEFHATEE ROV &M fr 2 % T,

[x x@EEHEH]

k OAQIT6—) . FH . HER.EFENEEFG S A RAR P K E-mail: zhangjie@qdio. ac. cn.

| CIR NS |

AW EZFR . EE . E AT HFLAHRESECR T RGN E WAL ) EHF R FH.2020,36(4) :434-440.
LIU B,LI X C,ZENG J,et al. Application of 3D Underwater Laser Scanner in Damage Detection of the Jacket Platform [J]. Journal of Guangxi A-

cademy of Sciences,2020,36(4) :434-440.



I"ARZERFIR,2020 £,36 &, 5% 4 # Journal of Guangxi Academy of Sciences,2020,Vol.36 No.4

XWE KTZSHARAMESERFEBGUEF KA

YR H R B IS A TR A B B A R A
= S FOE R &K R SE AT 54 2L 405 2 D 1Y
Je . R iR AL AR AR [ P L3 R 0 4
N S A 5T 1A BA K 7K R AL g8 A (ROV) #4528k — 4 %
TEAH U A 1 3 AL 405 00 et B R AT 5 L 38 o
JCH U R A B A OGS & =48
T 5 I S ECHE Ak AT LA A A7 DX R ) = 2 A S
e 5 BB XIRCT B L o S A AR 22 A PR AG R
e 52 42 L& AR .

1 #H5RFIE

1.1 ##

WA % K 2G Robotics 23 & #9 ULS-200
HEEES (0. 36—2. 50 m) WOBH R RS, WE 1
JIT7R o RS AT LASE B A i 3D AR RN ] AR 2 2R
SR A o B B AN B AR R S L A Y I 2 K R (.
FAK T BT, 52 bR i rf HORE 35 B 2 K 20 41 B
3D LAY TR GO N R AE AR PG

/ Laser port

Sensor

«—— Scanner body

MountinV

bracket

“—— Connector

Bl 1 ULS-200 #OEHARiALFR G 41k

Fig. 1 System components of ULS-200 laser scanner
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Fig. 5 Special structure used for calibration
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Fig. 7 Designed sketch of scanning the damaged area
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Table 1 Calibration measurement results

Matching picture of laser scanning the calibration structure
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Measurement method
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PRSP
The bite of shackle (mm)

B il

iz AR K

Vernier caliper measurement 68. 21
A O 65 50
Deck laser measurement ’

3 Y .‘n RSN
KR O 68. 20

Underwater laser measurement

90. 65 68.83
90.71 68.70
90.72 67.21

8 3 3 A A 30 R i DA B B L = 4RO
BN B AR S R R R 2246 0. 1 mm Zify s
SYEROL AR W R SRR B A5 R R L AE 0. 1
mm ZEA7 . A T EIRE AR B I i TR R SR
A [A) L, R BE 58 B 47 00 3 g 5 A 00 ) 7 L S B
MERZEAE 1 mm Z2fy . 3 b, = HEHOLIT I & 3¢
ARATLASEBEOK T 2 K 4 A4 I
2.2 FHBWELER

FHAR 7K N BEOR- A&l 10a 7R, 58 BCR AR O A5

P10 A5 2B B R AN B4 4]

=BG 8 33 Cloud Compare B R Xt 5 B 55 48
AT PR A 49 3] = 2 @A S 1Y FH AR SR UL 4n 1] 10b
FroR . R R, WOt = PRHERM KRS ROV
1o T PR A Sk A Y BH AR AR UL AR B AR — B, 38
IF A 3 T AR o0 it s 1 S AN R0 = AR 0, 38 sk A s
AT LAAS 2] BH B A ) 2= TR

(b)

Fig. 10 Photo and matching picture of the jacket anode
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Fig. 11 Real-time data model of laser scanning
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Fig. 12 Matching picture of the jacket damaged area
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Fig. 13 Dimension measurement of the jacket damaged area
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Table 2 Measurement results of the jacket damaged area
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Measurement content Length of damage point (m) Width of damage point (m) Maximum depression of damage point (m)
= Y . &
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3D laser scanning results
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Application of 3D Underwater Laser Scanner in Damage Detec-
tion of the Jacket Platform

LIU Bin"*,LI Xuecheng'*,ZENG Jin"*,MO Zicui'"* \ZHANG Jie’

(1. China Offshore Fugro Geosolutions (Shenzhen) CO. ,LTD. , Shenzhen. Guangdong, 518000, China; 2. Guangdong Offshore
IRM Engineering Technology Research Center, Shenzhen, Guangdong,518000,China; 3. Institute of Oceanology,Chinese Academy
of Sciences, Qingdao,Shandong,266071,China)

Abstract: The size measurement of the damaged point of offshore oil jacket structure currently mainly uses
mechanical calipers. This measurement method has large errors and cannot fully evaluate the impact of the
damaged point on the jacket. Therefore,it is necessary to introduce new methods and technologies to meet
the measurement of damage point of jacket and accurately assess the impact of the damage points on the jack-
et to ensure the safety of the jacket operations. In a certain sea area of China,an underwater robot (ROV) e-
quipped with underwater laser scanner was used to scan the anode of the jacket and the known damage area.
Through the processing of laser point cloud data,a three-dimensional model of the measured object was ob-
tained,thereby realizing the size measurement of the structure. The laser scanner was easier to be mounted
on ROV and could be applied to the measurement of known damage point of the jacket,and the measurement
accuracy could reach the millimeter level. The precision of laser scanning measurement is affected by many
factors,so it is necessary to optimize the operation method to obtain high-quality data. ROV with underwater
laser technology provides a high-precision feasibility solution for dimensional measurement of deep-water
structures. It can be implemented for three-dimensional modeling and size measurement of underwater struc-
tures. The survey results are accurate and reliable, which will provide a reference for subsequent integrity as-
sessment in the future.
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