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Abstract: The measurement error in geomagnetic navigation is a key factor of affecting the accuracy of ge-
omagnetic navigation, and the carrier interferential magnetic field, including eddy current magnetic field,
is the main factor of error. At present, a large number of carriers made of ferromagnetic materials inevita-
bly cause eddy magnetic fields and other interferential magnetic fields. Therefore, this paper establishes a
simulation model of eddy interferential magnetic field of high-speed moving carrier by adopting COMSOL
Multiphysics simulation software. First, the relationship between permanent magnet and uniform magnetic
field is studied. It turned out to be that the stronger the remains of permanent magnet, the stronger the u-
niform magnetic field, which provides a theoretical basis for simulating the geomagnetic field. Secondly,
the influence of eddy current magnetic field on geomagnetic measurement is analyzed when the carrier ro-
tates at constant speed. Finally, the distribution of eddy current field is studied when the carrier swings.
The results show that the eddy current magnetic field increases with the increase of velocity, and the eddy

current magnetic field is mainly located in the middle of the carrier. The simulation results provide a theo-
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retical basis for the error modeling and the magnetic field correction technology in the future geomagnetic

navigation.

Key words: geomagnetic navigation; carriers; high speed motion; eddy magnetic field

Mo bl AL ME S AE 20 fib 28 60 ARARUPEER L 20
28 80 AF AR SE [ FE A% R K22 Y Psiaki 58 ARG
et R T 3 e e TR B R R A
AR T IR I B AR R

Mo ER B I AR RS RE 0 LA S S Y R AR
L UNRE 7 R R R B R R R A 4
X BBl 5 M B BB AT — — X O AR A I
e SR g — b G G R A BT e R AR A B
LG A USRI A T2 R TR

M S U308 3 T S A 114 552 P b i K S
=S T A 1) b i P AT D TR Ok B I S A AR 50T
S U T AT 1D S5 B R 22— gl vt 0
GRS o TR S RN TR R B
F A » 0N QAT i A5 R S I D) AR G Y B A T
TE K 8 A1 e gk A R L 3 BT O
P b AN W] G G b AR R TGS . TR
Xl i 0 5 AR W R K A SR AN X I S T A AT
FEI BEAT IR 22 A2 B3 B0 TG VA AR AT Y B0 b 1 K
PEVEATVCTC ) o DR o B 5 A 1 T 3 X b
A 4 R 2 AT T A R

A8 H i 0 A S W Y I A
AR AR 25 VR 90 OG0 R R G T
S5 AFRTR2E AT LA o 0 1 7 AAR R AR E R BR
SRR B KR MRERET 0 B4
R UL T S A e AR SR B T P 2 M
TR A IR 2R . FEEUR TR DT
P 1238 TS 04 A 22 D i 4 ALK T AT 4%
[N S A R TR v a7 L7 | W 1 EE P )
D. Gebre & U 075 W 47 A {E 19 Two-Step % X)
0 AR 22 HEAT M B AR DR T X ) L ARORE A 55 1Y
[ AL AELRE TR Hp % T SRR 5% 2 A T 90 5 [ Bl
B RAE [ oA Ml f 5 U 0S8 Ak T 450508 Rl /N
BAAERIT 587K T 0N TS AU o 19 e 00 35 22 A
XX R ZE BERE T 0 ARG 40 A B ML 3 1% 22 ok
Y. AR AF RN RRUES T
SRR = B = O 1 ) N N (B &= R N ORIk 277
HEAT T RIESGE kb 1 R I R A A S 2 L E
AR WG R A TR RE S b BT S R S T
TE AL AR o 1z F A b U 1 3 1 2 i 1 AN 2
TR BE R T U 1 2 X e 0 ) 2 W DT O A L
oA A 2 11— A AL R AR AR A PR R

PRI & AR 30 T2 BT SE e e o sl A A 30 9 A

W . SR I COMSOL Multiphysics #F # S7.
AR I T Y SR A 65 U B T G
Y 5 3B AR E MG 1 06 R DA AR B R R IR
139 5 iz B B2 J 07 1) 1) 0% 2 #EAT 4 B 43 # » DL AR
ST I e BN AR T3 i R

1 sk T m = AL

AR T I 0E 5 5 5 8 R R T A BORE T
CALRI RV TR 7B T R v w7 Wl i = A N R 7 A e )
T 1% R 5 | 76 )y T RSE B R B L &
i A I P B I T 5 AT A Sy R A E A P LARE
TG ERR S SRS B A KR T 2 3
AR 9 B A4 R B 3t % 7 WA 7 AR R L R T BT A
BHEA BAR AT T 5 24 M R 3 O I BRI
LRl 2 A o A B T S O Y s g S K
R 7 DVRE R L R A R A T Xt
45 i UL A 1

Cd gl
BRI

< - Al

AT
L1 R ERRE T 52 T 12 7 Tt L
Fig. 1 Geomagnetic field measurement locus with hard and

soft iron errors
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Fig. 6 Eddy current distribution on the surface of carriers
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Fig. 7 Eddy current strength at different time
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Fig. 9 Eddy current intensity induced by permanent

magnets of different strength
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