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Tab.1 Performance indicators of the simulator
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FT2 FE/BIEREIER
Tab.2 Performance indicators of the collector
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Fig. 1 Hardware system of the marine multi-parameter meteorological simulator
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Tab.3 Wind speed simulation test

BN B R SEPRR k22

(ms™h Hz (ms™h Hz (ms™h
2 20.4 2.03 20.71 0.03
10 102.04 9.87 103.27 0.03
20 204.08 19.75 207.33 0.25
30 306.12 29.66 308.58 0.34
40 408.16 39.58 403.87 0.42
50 510.20 49.39 504.00 0.61

F4 BEEUREMR

Tab. 4 Temperature simulation test

BRI/ PRI H DR

TPrfaiih/  ERZE/

C mV C mV C
=30 200 =30 200 0
-10 400 -10.1 399 -0.1

0 500 0 499 0

20 700 20.1 698 -0.1

40 900 39.9 898 0.1

50 1 000 49.8 998 0.2

5 G AN ) R A0 M ol 9 I e T
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PR p R eI s o, S T IRIE R AR

FEM IR R, Blan 50 CHIRIREE 100 m/s A
R I RGMERE, KR A BSR4
febEaE . WG R R MBI IR 5 R, IR
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Tab.5 Wind speed and direction data collection test

b2 Sy S9N CIANR I h =9 Rt 3 AN IV A S 7 = AN G =Y

(ms™!, ©) (ms™', °) (ms™) )
0.49, 0 0.47,0 -0.2 0
245,71 24.3, 69 -0.2 -2
44.1, 142 439, 144 -0.2 2
63.7,213 642,214 0.5 1
83.3,284 83.7,281 0.4 -3
93.1, 355 92.1, 355 0.9 0

Fo6 EEFXENR
Tab. 6 Temperature data collection test

WA E/mV ISR EE/C  WEE/C B2/
0 =50 -49.9 0.1
1 000 —40 —40.1 0.1
2 000 -20 -20.3 -0.3
3 000 0 0.2 0.2
4 000 20 19.9 0.1
5000 50 49.7 -0.3
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Fig. 7 Wind vector model (a) and ship plane motion vector
model (b)
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Tab.7 Experimental data of wind speed and direction motion compensation

FCSCA G AU AR R KU I MR KGR R MR R AR R 22 M2 s R R xR 22/
(ms, %) (ms,°) (ms,°) (ms™) @)
5.0,0.0 7.97,0.5 4.76, 0.0 0.34 0
5.0, 50.0 3.84, 86.8 5.11, 50.9 0.11 0.9
5.0, 100.0 6.27, 128.2 4.88,101.1 0.12 1.1
5.0, 150.0 7.74,161.3 5.01,149.8 0.01 0.2
5.0, 200.0 8.01,197.4 5.12,201.2 0.12 1.2
5.0, 250.0 6.81,226.4 4.89,250.9 0.21 0.9
5.0, 300.0 4.58,263.9 5.12,299.1 0.12 0.9
5.0, 350.0 2.54,322.1 4.87,349.3 0.13 0.7
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Abstract: In view of shortcomings such as a long detection cycle, low manual inspection efficiency, low simulation
accuracy, and lack of relevant motion compensation algorithms, traditional automatic weather station sensor signal
simulators are not suitable for a comprehensive inspection process of marine ship weather instruments. Moreover,
these simulators require a motion compensation algorithm to adapt to a ship’s environment. This work studies the
high-precision signal sampling circuit, signal output, software filtering, and motion compensation of the meteoro-
logical element sensor. The analysis of the principles of sensors and shipborne weather instruments enables the de-
sign of the sampling circuit, signal simulation circuit, touch screen, GPS and electronic compass sampling, and
simulation circuit of various meteorological parameters. A motion compensation model test is performed during the
offshore test. Simultaneously, instrument function and precision tests are performed. Research and test results show
that the system has a low power consumption, high reliability, and high precision and can be applied to the marine
environment. Moreover, it has the functions of real-time positioning of ships, real-time simulation and collection of
meteorological elements, and motion compensation. After the motion compensation algorithm, the measurement
variance of the wind speed is 0.0193 m/s, and the accuracy is improved close to the real value, which is in line with

the standards of “Marine Survey Specification Part 3: Marine Meteorological Observation.”
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