9% 48 et K L Vol.19 No. 8
2011 4 8 A Optics and Precision Engineering Aug. 2011

XEHS 1004-924X(2011)08-1867-07
HFrH T BHNEETT E1ME

AEE T %
(EFEMEMAAF FAFR, LT 100191

FEE WA BT R 2 M T W A R BRI 2 A A R AN 0 ), 4R T A T L ] AR e 1) A S

ﬁ;‘%%wjb/ﬁ B 56, AR SN T PR 1 IR AR RAR A R S gl ST T L[ AR 4 B 25 pMEASE A D B 2 AMES Bk 12 A4
WA E 9 A, HR K AR E T A B R R S TR G R T RO AR B SR DR R SR U Ak S 40w s

B o DA A 0 B D o O e UM . T o T B 1 T VR O A Bk o L AT A e 2 BGHE AT O A SR A L 9T AT L Ar

P G R AR A TR o) % 5 e AL ) ) R 2 AT AN . SEIR A5 R R B LR AR 7 1 TO A SRR B I S AE B T TE 3

min P24 2N B 22 kA I A AL 1) ) R 22 AR AN BT 1Y 1/8~1/10, 75 B 22 #0205 B2 R BE 1 A0 T 4% G #h £

i T IE RGN K .

X 8B OAHFETAE; T EAMERSETERALL R ALK

RESES:V241. 61 CERARIRED : A doi: 10. 3788/0OPE. 20111908, 1867

All attitude magnetic deviation compensation
for digital magnetic compass

LIU Ren-hao* , WANG Hua

(School of Astronautics ,Beijing University of Aeronautics and Astronautics,Beijing 510641, China)
% Corresponding author s E-mail :liurenhao2004 @163. com

Abstract: To overcome the shortcomings of the existing magnetic deviation compensation methods in
high costs, low efficiency and insufficient tilting compensation ability, a new method based on geo-
metric transformation was proposed to compensate the attitude magnetic deviation of the digital mag-
netic compass. Firstly, the effect of the magnetic interference on the output of a magnetic sensor was
analyzed and a geometric transformation model for the compass deviation was established to reduce the
number of magnetic deviation parameters from 12 to 9. Then, a hybrid algorithm for solving these 9
parameters was proposed, in which the Particle Swarm Optimization(PSO) algorithm was taken to ad-
just the initial value and the Newton algorithm was used to accelerate the convergence process. Final-
ly, the compensation method was used to compensate the magnetic heading error. The experimental
results show that the method can achieve the all attitude magnetic deviation compensation without
other assisting magnetic heading information, the compensation time is less than 3 min and the mag-

netic heading error is 1/8~1/10 that before compensation. The method is prior to traditional method
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in the speed and accuracy and satisfies the requirement of the system for attitude and heading refer-

ence.

Key words: digital magnetic compass; magnetic deviation compensation; hybrid particle swarm optimi-

zation; parameter optimization
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Fig. 2 Data acquisition process of magnetic compass
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