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Calibration Method for MEMS Accelerometers Based on Dividing Head

GAO Kang, CHEN Xi-jun, REN Shun-qing

(Space Control and Tnertial Technology Research Center, Harbin Institute of Technology, Harbin 150080, China)

Abstract: This paper proposes a method for calibrating three-triad accelerometers on an indexing table. The calibrate scale
factors, biases, misalignment angles of three input axes, and the pitch errors of the turntable were separated from the outputs
of the accelerometers. Firstly, components of gravity in the accelerometer input axes are deduced by establishing a series of
coordinate systems and propagating different attitude errors. After that, the calibration model equation is built by harmonic a-
nalysis method and the error parameters were estimated using the least square method and Kalman filter. Finally, the correct-
ness of this method was verified by three independent experiments under the same condition.
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Tab.1 First test data
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17 3 R, 2 nt  SB—RINRABIEE, £ 2 MiRESEHALE

HEETF SR, (m/s”)

i
X %h Y i Z
0-1 -0.000112285876167 -0.000471302678915 1. 001236660128444
0-2 -0. 000027519983005 0.706414393917834 0.708203467637617
0-3 -0. 000105950346085 0.999255165751381 0. 000683876007681
0-4 -0. 000580453983593 0. 706166360953195 -0.706410387202838
0-5 -0.000667072165714 -0.001082971257096 =0.999405968388037
0-6 -0. 000516785766956 —-0.707901981174701 —-0. 706488791164984
0-7 -0. 000458925265700 —-1.000703429181775 0. 000962806328184
0-8 -0. 000250669327163 -0.707815071444982 0.708042179153659
1-1 -0.704632124128753 —0. 000514885789929 0.709703592807681
1-2 -0.704871886431903 0. 500105772079937 0.502196197758338
1-3 -0.704695754937715 0.707482175270250 0. 000978536532650
1-4 -0.704836714405247 0. 500040971867126 -0. 499894018069004
1-5 -0.705108137013847 -0. 001029016202885 -0.707551203691572
1-6 -0.705016303708582 -0.501577686973120 -0.500063901042812
1-7 -0.704955971630781 -0. 708969084925321 0. 000960336410884
1-8 -0.704724148410405 —-0.501651712610883 0.501941313567771
2-1 -0.999068310798871 -0.000769725963815 0. 003152251583359
2-2 -0.999027696659653 0. 000930965572724 0. 002704658505890
2-3 —0.999052822454039 0. 001343276604152 0.001205152967618
2-4 -0.999224225671317 0. 000739235787358 -0.000330751661039
2-5 -0.999171004544849 -0.000919515386146 -0.000939826231518
2-6 =0.999063669900316 -0.002244564761618 —-0.000418997147504
2-7 —0.998932962947208 —-0.002934123303677 0.001171783054160
2-8 -0.999111385163433 -0.002193966760423 0.002621558264431
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Tab.2 Calibration result of error coefficient ( Kalman filter)
T EE TR 2 SRR
WESH
1l ER %3

AK, 0. 999643035229477 0. 999850142374037 0.999611639788603
Aﬁg 1. 000049945333066 1. 000074401684526 1. 000158866501907
AK, 1.000120420701801 1. 000156639581648 1. 000128034549569
V./mg -0. 898764167732406 -0.727507289967624 -0. 541090280888275

V., /mg

1. 105264561408432

0. 981999635187245

0. 895234052297676
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Tab.3 Calibration residual error
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