Ha4d W &/ L F O M Vol. 44 No. 11
2023 4F 11 H Chinese Journal of Scientific Instrument Nov. 2023

DOLI: 10. 19650/j. cnki. ¢jsi. J2311703

=EEBFERNEREHNERRRITERE"

Il

Bz B LR EAT, ZERDY 2w E?
(1. FFRHE R R LR KD 410073; 2. 558 Tollb RF (LR B RIERD) R AU R BT B
FHE 266061; 3. WILSLHE  HE 266237)

BBV A R A 1S Bl ST B B AUER B AT A R B A o RO R 2, S VR LI A
TAEZ AR i, BN ARg 2l B2 ARG T 2 A 5 LA 3 A0 (R0 S 7S S o 5 e A 2R A5 M ) 5. 7 ( MIMU )
5Bk ST LR R G0 (GNSS) 456 AR R 40, 3RBUT bRz S B ASARCEE , IR Fl 2 AR (L7 1 8 B AR B U7 4508 T AL 21,
G/ N FRBEAH L (LAMBDA ) SR PR S EE ARSI B B AR TPAR LS . Sl B AL LU X 5058, R MY
HRIRZE/NTF 0. 5° /KB T RIRZE/NTF 0. 05 m/s,, 83 SEFREIR LY, JUH R & WAL BRI R 48 1 R 45 51 IE X R 55
TAERE T4, JoRE R BN G, AR SRR B T 95% L b,

SREEIA ;PRI 2 BT ; BRI TR RS 5 e/ ZIRBRANDCIA I 5 LU 5230 5 ¥ 5 W i Sl

hE %S THT66 M HRFRIRAD: A E RIRAEF R4 EKED: 460. 40

Design and experiment of a high precision ocean observation
buoy motion measurement system
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Abstract ;: Ocean buoys generate six degrees of freedom motion due to the influence of marine dynamic environment, which can affect the
reliable operation of observation platform and instruments, and even lead to measurement results errors, affecting the safety and data
quality of ocean buoys. Therefore, the accurate measurement of buoy motion is of great practical significance. This article establishes a
hardware system by integrating a micro inertial measurement unit with a global navigation satellite system to obtain buoy motion-related
data. A carrier phase smoothing filter model is used for data preprocessing, and a least squares redundancy algorithm is fused to
calculate the buoy attitude data, obtaining high-precision dynamic buoy attitude. After comparing the results of a swaying platform
simulation of motion, the root mean square error of attitude angle is less than 0. 5°, and the root mean square error of horizontal velocity
is less than 0. 05 m/s. Additionally, through practical sea trials experiments, especially during the passage of a typhoon, the test results
show that the system works stably and reliably without divergence phenomenon, with over 95% overall valid data.
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Fig. 1  Polyhedron model based on pyramid structure
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Fig. 2 Update process of Kalman filter algorithm
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Fig.3 Physical structure diagram of multi-sensor micro-inertial

measurement module
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Fig. 4 Single difference measurement of carrier phase
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Fig.5 Schematic diagram of the algorithm inside the motion measurement system of the ocean buoy
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Table 1 Technical parameters of six-degree-of-freedom

motion swaying platform
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Fig.8 Motion comparison experiment of six-degree-of-

freedom swaying platform
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