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Abstract: In the MEMS inertial devices based pedestrian navigation systems, the bias of the gyro-
scope and accelerometer is an important factor to reduce the positioning accuracy. Most of the tra-
ditional calibration methods are implemented in the laboratory, and then the fixed model after cali-
bration will be used. However, due to the long-time running of the MEMS inertial devices, the
change of calibration model parameters will lead to the degradation of system navigation perform-
ance. Based on the analysis of the characteristics of the pedestrian navigation system and MEMS
inertial devices, an online correction method for MEMS device parameters is proposed based on the
error model. According to the characteristics of pedestrian walking. the correctable intervals are
detected and distinguished from other intervals during the walking process. In the correctable in-
tervals, the online correction of the MEMS inertial devices bias is realized based on the inverse so-
lution algorithm, which improves system positioning performance. The experiment results show

that the system positioning accuracy is increased by 9.07% in the 40m walking experiment and
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13.14% in the 300m walking experiment.

Key words: Online correction; Inverse solution algorithm; Heading feedback correction; Extended

Kalman filter
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