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Abstract: Observation data acquired by shipborne marine survey equipment serve as a critical foundation for marine
resource exploration, ecological environment monitoring, and marine scientific research. The quality of these data
directly determines the reliability and application value of survey outcomes. However, the traditional data quality
control ( QC ) model has long been plagued by prominent issues, including fragmented standards, heavy reliance
on manual operations, and poor timeliness, which renders it incapable of meeting the core requirements of modern

marine surveys for high precision, high efficiency, and high reliability of data. To address these issues and achieve
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full-process anomaly identification and closed-loop quality management and control of raw observation data from

shipborne survey equipment, this study establishes a three-dimensional QC technical framework based on “element-

standard-process”. It breaks through the key technologies of full-chain visual quality control and non-intervention

automation, and develops an intelligent QC system featuring “real-time + scheduled” dual modes. This achieves a

fundamental transformation of the QC model from post-hoc error correction to real-time intelligent management and

control. The system has been successfully demonstrated and applied in nearly 20 scientific research cruises aboard the

Research Vessel Kexue. Field tests show that the error detection rate for on-site equipment reaches over 89% , the time

required for manual QC is reduced by more than 90% , and the QC timeliness is shortened from several days post-voyage

to real-time or hourly scheduled intervals. The research findings provide technical support for the high-quality

acquisition and reliable application of data from shipborne marine survey equipment, and lay a solid foundation for the

intelligent upgrading of such equipment.

Keywords: Shipborne marine survey equipment; Data quality control; Intelligent quality control system; Full-chain

visualization; Closed-loop management and control

hff3

0 5l

i 5 T T e A Y UR AR, A R T R A
BN MGG AR H LB, C L TAE
B KOG Hb T b Bk ) A5 22 R Y 4 B A N
FH o HE HR BB 2 e v R A AT Y . SR PEAG
5 PR B A, TN BT R UE TR
BIF 45 3 B4 B} 2 5 0 P ol 36 B A B L T
% o M 28000 T R A e A S AR 10 R FR, TR R IR
PRI ( Conductivity, Temperature, Depth, CTD ),
7 2 2235 i ) T { ( Acoustic Doppler Current
Profiler, ADCP), ZUH ., W H J) /G AL
ARl A B R AR I 25 S R B AR X L R
BRARAAME D, AR SR A T s A
TERE T, B 5 2 B &IRES L W BRAE
RIS R R 7 A S, e R AR A R Al K
Pk Lol

1% G0 il 8 08 1 ) A 2 A B B A DAL B T A%
B R, RN Al o R A g, AFAE =K
e ) —JEARERE R . AR ZEEEE . A E]
IRV DT ok o s B 3 7 5 Wy VR N 4 &/ ]
2 TS RN TARBUE B . RUCRIET, #£5%
DR 3 U 5 5 L ARG 7 A A 22 00 = R AR
JE o B O 25 TR AEAE L 3 St R B, B B w
ZALGY B, HEERE S TR O, X

J T R T 9 A R B4 T SR R L R, R
AR AL . B REAL BB B PR R

DA, AR SO T A O A 2 A R AR
FE 5 B ok, LAMT 28 o ELIR JBURE 19 52
WHI L, i =R AR AR
TR R G TR, I A 28 1 ) e 2 o K
PR R AR G, S K o Ml R A A AR
AVEREAS . TR, Gk BT SR S PR AT
ISR T ARG A R S S, D R
A A R TR P B A A R R O A i D DT R

1 A3 8] £ 2 o B o A AR e i

R SC R 20 £ 2 2 IR MO O AR R, B
X R0 AT B A S R AR fE— R
SYEBEBORAESL . LR b, R AR Ak T I
50 A Sk R EOR, Bk “ SR + E T
AR BE T R G0, 2 X 2 ke & Ml = % 1Y
R s AR 5 TR A PR A
1.1 “ER—RE—RE ZHRERARERNETL

Bt X e A 2R I £ 2 o R A A A AR TE R
Fr TR, 7S SO e B M A 3 A A A 22 e Al o A
TR YRR B bR . WA e — B AT
A, BN O B A Rl . AR AR
A BOAR AL B AR HEZR O 2% 2 A MU 1) S IR
) 488 Ak M 52 1% R B AR SO



% 6 3

FRILAR, A5« AR T VR A 20 A IO o 4 AR S A 5 S BN 25

1.1.1 R#EEERE

RS HEE LA AR R A B M B A, AR
SCRGEALEL T 11 A% 0 A 08 o 5 4 1 R A B
fEL S5 SERFRIE, S A MBI BELY
SRR BE N, PR T 90 A3 TN 25 Ak B R
B, LK BT 5 AN Tm] 28 R A ke A A 1 o4

(R 1) [FIEF, X 20k & A 1R i Rk, X
FEAE R VE BE 75 oK 0928 45 [ ands s =75 2 22 3% i it
WA (LADCP) 5 CTD |, #AMEIN T 855 &
B R R B, A T 2R AELS
S B S I 28 A T HER

R1 RORAEHEXEREESR

Table 1 Key quality control elements for core survey data
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Table 2 Data formats for core shipborne ocean survey equipment
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Table 3 Details of visual contents and functions for information traceability in the whole life cycle of equipment
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Table 4 Details of visual contents and functions for dynamic monitoring of the operation process
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Table 5 Details of visual contents and functions for exclusive data quality maps
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Fig.1 Software interface of the “scientific research vessel voyage data quality control system”
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Table 6 Statistical summary of systematic quality control time consumption for the KX202506 Cruise
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Table 7 Statistics of data and operation anomalies from Research Vessel Kexue cruises
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Fig.4 Quality control of magnetic survey-line data affected by a geomagnetic storm
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