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Identification and correction of sensor fault data for dock structural health monitoring
LIN Meng', GAO Ganggang’
(1. China Communications Third Navigation Bureau Sixth Engineering (Xiamen) Co., Ltd., Xiamen 361006, China;
2. CCCC Shanghai Third Harbor Engineering Research Institute Co., Ltd., Shanghai 200032, China)

Abstract: To address the issue of data anomalies in the structure health monitoring system of a dock due to
sensor failures, which subsequently affects the accuracy of structural safety assessment, a fault data identification and
correction method is proposed based on an improved box plot method. By integrating the improved box plot method
with scatter plot analysis technique, a statistical feature recognition model is constructed that includes four types of
data: no fault, spike fault, drift fault, and bias fault, achieving precise classification of fault types. In the experimental
verification phase, the method exhibits a 91.07% fault recognition accuracy rate among 56 sets of actual
measurement data segments. For different fault types, the research designs differentiated correction strategies: using
Lagrange interpolation for spike faults, applying moving window mean fitting to correct drift and bias faults. Finally,
by comparing the autocorrelation of data before and after correction, the effectiveness of data correction is verified.
The research results provide reliable data quality assurance method for the dock structure health monitoring system
and have significant practical significance for improving the level of safety monitoring of major infrastructure.

Keywords: structural monitoring; sensor fault data; data anomaly correction; boxplot method

R, B Sk 25 R A 4 7 i A S0 A B A 0 2 FEASAE R NI R e b, AR I A 1 R IR AR
NEN TR GEME L, %O BARE T 588 RERDE A AT 5 R G RD, JRmT, T
PRAGZE R AT TR B M R A At EHE T Wk E5H BT AL B REIR IR, (LR K 2 5R T

Wi B ET: 2025-04-22 FHHBH. 2025-05-28
EER AN WIR(1988—), B, A IR, AFH o5l Ti2E%, FFRE Tk,



#1284

W&, F. kM RSN AR B ERIEG IR S5 ER - 55

BEFMT, BT AN G R, HoR R
AR 35 e vy, T X %) K 45 g it BRE M T 3
JT FEIR PR

— BUST AR HSca vt B™ A A A R,
X A5 A R M I 23 T A L B T I ) i R 5
i ARG AE A AR LR SRR, 2,
2 e 2 AT A A% T O 5 R SR S e P 2 )
T AR I AR B A A Y TGk Il R
SEREAR O P R Z TR !, g 2k
SR ILEIE, XML T TR UL B A B
S POl L BESE AR S R DU R
A R (ELA i e A B 2R T T 52 S EOR
Bi R, A B B S ORI L RE

JUE AT BIF S 36 5 Jal i Al e 19 028 AT Ak B
AT B, AELAE JART MAT 25 32 T 1 531 A B
PR IAR b, AR T Sk 45 Fag it B s 00 45 2R 19 5t
WS35, Vvt —2 e asial, T, A
SCHFSE BN EE T HOR A R, IRAR L
SRR S RS S W BRI, IR BTN T 4R
PRI, B A B Sk R BRI A o A
PEFA] SRR (RS S S S

1 BUBRERESE

e Al e v LA 5 A 7 s T R A LA
ZYEN T ML G, IWBLRGEN HG i
FARERT A TRt o AR 4 e o 300l ) AR AR Dt
DA 3 AT B0, T DA Al | o 4 e e A
RURRL AR AE . N RIEHE b o A B A, 2
T IS DN e AR R A DR F 5 A AR B,
WO IR RE ., AS SO ST R E0R ML
B g rh B £ B AR DR AR R R i R

CAMTTEERY, Rt pfRd T —
JEAS SR TR B B B, 10U A 2 S s
AR R — R R ET .
A Sk 45 A% M 00 5l v 2 oSt P JHL TR e e UL PR 1
PERS AR B i DL A A SR, LR R
Hl BEENA 5 A QU B 58 2 Y UL Rl e

ATRE Z AN G R, i E A R
fls 3 AL R AR AN A BUACk UL, YR
IR (AR i N ERER VS D RLTIPTR e 4 & e a4
W, AR PR 08 A X 5 R AT R, A
TSR 3 Ty 23 R AU i A AR X 4K
b, ATRESE 2R S R Y

z
2 3
=
4
5 . L . L . L . |
0 2000 4000 6 000 8 000
[FE] /min
a) 1%
5 -
4 b
3 .
£
.R
1k

op

. L L L |
0 100 200 300 400 500
5t A /min

b) AR5
0.25
0.20 |

0.15

JI/kN

0 100 200 300 400 500 600 700
[ &] /min

o) fi s
B1 ERENFRSELES 2

Fig.1 Fault data classification in health monitoring




.56 - K oiE L A2

2025 %

2 ETM#HBEREZENREHIEERIRS

X T A Sk 45 b W RO, 3 4R BB A
M GETHRRIE RS R A5 e T A8, 2 1 50 4
[#] 7E KB 180 min HEEE:, T3l il 4
W2 — JOMCBRECE | A P05 R i B |
A RS I 8 S AN A e,
IEH AR 20 2, HOARBR B4 10 4, K
SO O P8 P 3k b i e 5 A0 R TG e A0 Bt
HEATAHIT, il AN TR BR 285 0 B3 BT LA I RRAE
FRLIEI UL 2,

e B M, JQ+1.5(Q,-Q)]

........... LWAHQ,)

___________ A0,

___________ T4z,

— M,.[0-150.-0)]

E2 fHRE
Fig.2 Box plot diagram

FARIPE PR AR, R — T R — 4
Bl olmgit |, B aETRB LU —
GUE | S e WER VNI R A S € e RIY A S
BRI RZ | i SRS W (6, TR) N 5 {8 L 554 [
PR 3 AT RPN B AT LR R RO 0 B K
M, . s/MEM,, . ThiE 0, TsiE o, Ml
VAL Oy B2 T, R S B AR Y
fl, 7EARBLIE o F H — SRR, BRAE T
Sy HPER Y R UL Q) o 25% BN T
Il EPUA g 0, RIERIR 75% W9 8Hi /I T itk
{8, S RAA S fe/IME R DA 3BS85 b i) S 1
RRIEM,, =0:+1.5(0,-0,) , J/MH M, =0,~
1.5(0,-0,), /NTE/MEFIR T B RAE R G 25
BOAE RS,

PG o A R P 4 I P T O S
RSP AT ket — 5 i mT LA e A 2 P AU
Bl v ], o3 — 07 T A] e A I A 2
H R A I DU 4 R Be AT R0, il 50 2
[ 72 KB 180 min MRS B, SR HI Bk A A 28 )
IEXRAE BUAAT 0 A, X B R A [ b 28 i
Beny—dH%ds, WA 3,

0.10

0.08 |

0.06 -

F1/kN

-0.02

-0.04

L . L . L . L . |
0 50 100 150 200
[+ [&]/min

a) G R B

/'/ ’—‘\\\

FIIKN

0.00 - WMMMWWL\WM
C 1 1 1 1 1 1 1 1 1
0 50 100 150 200
[+ [&]/min
b) JRIEKIR B
0.20
016 |
012 |
£ oo0st
.R
' 004 |
0.00 |
-0.04 |
0 50 100 150 200
[5F]8]/min

o) i A B



#1284

MO BR, F Ak A R S AR R B R AR 09 R 5 45 A

- 57 -

&

0 50 100 150 200
[} ]8]/min
d) EREER B

B3 4FEHERIRS
Fig. 3 Identification of four types of data segment
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Fig. 4 Identification of multi-peak fault data segment
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Tab.1 Comparison of differences in fault data segments
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Fig.5 Identification process for fault data segment
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Fig.7 Correction of bias and drift data segments
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Fig. 8 Fault data correction model
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