FS5EFe6H BFBEAESRKT A Vol. 5, No. 6
2022 4 12 A DIGITAL OCEAN & UNDERWATER WARFARE Dec., 2022

(SIS MLARK, BRIER, SE . #E% BuR 2 A0 )y vk MOHAE IR U A T[], 87 5K R ey, 2022, 56 ):
559-566.

W5 I B VR FEREE T 10 B HA T 1 U o H

EEEVY?, a3 gl 23
(1. TEBHERARARNEHEL—OBRH, Ml B 443003;
2. BBAR TV BHm—KRE3k, M B 443003;
3. Fal#F s, Hde & 430076)

W E H#M4#uZHEOFRZUREARTEHATRIHATZENEFECGNEA, RET —H#THEL
REFE, BEd#ZHEGRZURBERF R TR AN REZHTON, BILTREREER, FELELRT
FAZUABTHE & FERET KM ERET %, RAKRNZFEALENERKME, BrTHTEAGR
VETE AL, A Prot sl eek B & PR Y Hehn ek T3 B ek B A ARVE I E L8, AR R R B 7 AL AR E HEAT T
Ko RBEREW: BB THEFALARAREEZ 12°00AHT, AR ZFTERERFLAKAEZRR 0.2°,
W TZFEWHRE, &Ka, NET#Z SEEEFFETRE LW LA A

KR T A MR RERE; FAA

mESES TP212 EAFRIRAD A NE/RES  2096-5753(2022)06-0559-08

DOI  10.19838/j.issn.2096-5753.2022.06.011

Error Calibration Method of Magnetic Compass and its Application in Marine Field
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Abstract Aiming at the problem of low measurement accuracy of magnetic compass caused by its own error
and magnetic interference of the carrier platform, a magnetic compass error calibration method has been proposed.
By analyzing the error of the magnetic compass itself and the error caused by the magnetic interference of the carrier
platform, the error calibration model has been established. Combined with the practical application conditions, the
plane calibration method and space calibration method of the magnetic compass are given. The Ordinary Least
Squares Regression (OLS) algorithm is used for model solution, which can also solve the on-site calibration problem
of the magnetic compass. Using the developed magnetic compass, the calibration verification experiment of magnetic
compass with magnetic interference has been carried out, and the azimuth accuracy before and after calibration has
been tested. The experimental results show that when the maximum azimuth error is 12 © with magnetic interference,
this method can calibrate that maximum azimuth error to be only 0.2 °, which shows the effectiveness of this method.
Finally, several common applications of the magnetic compass in marine field have been introduced.
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Fig. 1 Functional block diagram of magnetic compass
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Fig. 2 Definition of magnetic compass coordinate system
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Table 1 Main performance indexes of
MCL601 magnetic compass
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Table 2 Azimuth accuracy test data of MCL601

magnetic compass (°)

YR AR wES S b O (LA 2H
0.00 0.00 0.00
30.00 30.00 0.00
60.00 59.90 0.10
90.00 89.90 0.10
120.00 119.95 0.05
150.00 150.00 0.00
180.00 180.10 -0.10
210.00 210.10 -0.10
240.00 240.20 -0.20
270.00 270.10 -0.10
300.00 300.00 0.00
330.00 330.00 0.00
0.00 0.00 0.00
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Table 3 Pitch angle accuracy test data of

MCL601 magnetic compass (°)

MDA 0 S R A ZMH
0.00 0.00 0.00
30.00 29.99 —-0.01
60.00 59.99 —-0.01
90.00 89.97 —-0.03
60.00 60.01 0.01
30.00 30.00 0.00
0.00 0.01 0.01
-30.00 -29.99 0.01
-60.00 -59.99 0.01
-90.00 -89.97 0.03
—60.00 -60.01 —-0.01
-30.00 -30.00 0.00
0.00 —0.01 -0.01
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Table 4 Roll angle accuracy test data of

MCL601 magnetic compass (°)

HEMRMAIMEME PR ER A EfH
0.00 0.00 0.00
30.00 29.99 -0.01
60.00 60.00 0.00
90.00 90.00 0.00
120.00 119.99 -0.01
150.00 150.00 0.00
180.00 179.99 -0.01
-150.00 -150.01 -0.01
-120.00 -120.00 0.00
-90.00 -90.00 0.00
-60.00 -60.01 -0.01
-30.00 -29.99 0.01
0.00 0.00 0.00
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Table 5 Azimuth accuracy test data of MCL601 magnetic

compass before calibration (°)
eRIUr AR E B Sy A 2l
0.00 355.00 5.00
30.00 27.50 2.50
60.00 58.40 1.60
90.00 88.60 1.40
120.00 117.80 2.20
150.00 145.65 4.35
180.00 172.70 7.30
210.00 200.05 9.95
240.00 227.65 12.35
270.00 260.10 9.90
300.00 291.30 8.70
330.00 322.85 7.15
0.00 355.00 5.00
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Table 6 Azimuth accuracy test data of MCL601 magnetic

compass after calibration (°)

etr iR R S O LA %fH
0.00 359.95 0.05
30.00 29.90 0.10
60.00 59.80 0.20
90.00 89.80 0.20
120.00 119.90 0.10
150.00 149.95 0.05
180.00 180.00 0.00
210.00 210.15 -0.15
240.00 240.20 —-0.20
270.00 270.10 -0.10
300.00 300.05 —-0.05
330.00 330.00 0.00
0.00 359.95 0.05
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Fig. 5 Application of magnetic compass in sonar buoy
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Fig. 6 Application of magnetic compass in ocean buoy
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Fig. 7 Application of magnetic compass in marine
streamer
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