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Study on Data Fusion for the 12-Sensor Redundant
Strapdown Inertial Navigation System
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Abstract: For the 12-sensor Redundant Strapdown Inertial Navigation System with a redundant
configuration of dodecahedron, a study on the data fusion algorithm based on least square estima-
tion is conducted, by simulation and prototype experiment. The system accuracy under different
fault modes is analyzed, and the effectiveness of data fusion algorithm to improve the system navi-
gation accuracy is verified by Monte Carlo simulation. The static navigation experiment of the pro-
totype is designed and carried out. The experiment results show that the Markov estimator which
is optimal in theory is not suitable for data fusion of impulse output instruments entirely. Finally,
by improving the weight coefficients and constructing the weight matrix, the static navigation ac-
curacy of the prototype is significantly improved: compared to the direct solution of three instru-
ments, the position error and attitude error of the prototype decrease by 78.6% and 77.9% re-
spectively.
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Fig. 1 Installation orientation of inertial instruments
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Fig. 2 Redundant configuration of dodecahedron
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Tab. 1 System accuracy in different fault modes
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Tab.2 Monte Carlo simulation results of different data fusion algorithms
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Tab. 3 Static navigation experiment results of different data fusion algorithms
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Fig. 7 Navigation errors of LSE data fusion algorithms of six instruments
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Tab. 4 Incremental pulse output of sensors with Sms interval
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Tab. 5 Static navigation experiment results of WLSE data

fusion algorithm with optimized weight coefficients
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Fig. 9 Static navigation experiment results of WLSE

data fusion algorithm with optimized weight coefficients
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