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Analysis on the Influence of Cube Fixture Error on Calibration
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Abstract ; The effect of fixture errors on FOG IMU calibration accuracy is studied base on a calibra-
tion method using marble slab and cube fixture. First, the calibration mathematical model is es-
tablished and a twelve-position calibration and resolution method is designed. Then, the quantita-
tive relationship between fixture error and calibration results is analyzed, and a calculating method
for reducing the influence of the cube fixture error is proposed. Finally, the theoretical analysis re-
sults are verified by simulation. Simulation results show that, with a cube fixture measuring
400mm on each side and having the same error value of 0. 04 in flatness, verticality and parallel-
ism, the calibration error of the accelerometer bias can reach 0. 0001g , which is of the same order
of magnitude as the cube fixture error angle. The calibration error can be reduced by the twelve
position and two direction method.
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Tab.1 Order of 12-position calibration
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Tab. 2 Error items of cube fixture
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Fig. 1 Schematic diagram of axial mounting

of calibration fixture and IMU
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Tab. 3 Reference input of twelve-position calibration along each axis
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Tab. 4 True value setting of accelerometer calibration parameters
E,
K. D,
x v z
x 1020 0. 999995 0. 001 0. 003 0. 001
HAH y 1015 0. 002 0. 9999975 0.001 0. 002
z 1018 0.003 0. 002 0. 9999935 0. 001
x5 MEETRESHFELER
Tab. 5 Simulation results of accelerometer calibration parameters
- E, 12 {1 12 {3 # 4 [6]
K. ~ ~
x y z D D,
x 1019. 99867 0. 99999593 0. 00075038 0. 00275005 0.00116707 0. 00100056
b g {E y 1014. 99974 0.00204977 0.99999723 0.00114942 0. 00206707 0. 00200069
z 1017. 99936 0. 00285018 0. 00214930 0.999993628 0.00110064 0.00100111
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Tab. 6 Bias error comparison
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