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Design of the Cooperative Navigation Algorithm for Soldiers

Based on Stepwise Motion Model
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Abstract: Cooperative navigation technology based on foot-mounted MIMU and UWB (ultra-wide
banded) ranging is an effective solution to the problem of autonomous navigation of the soldiers in the
GNSS-denied environment. A cooperative navigation model is proposed by analyzing the characteristics of
the ZUPT aided inertial navigation. In the system model, the states are the positions and yaw angles of all
the soldiers and the inputs are displacements and increments of yaw angles of each step provided by the
foot-mounted MIMU. Comparisons are made between the proposed algorithm and the other two algo-
rithms from the relevant literature. The advantage of the proposed algorithm is easy to be implemented
since the cooperative navigation module does not require any modifications on the foot-mounted MIMU
module. The performance of the algorithm is analyzed with a field experiment by three pedestrians. The
data analysis shows that cooperative navigation can improve the positioning performance of the system to
different extents under different conditions.
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Fig. 1 Hardware configuration diagram of the

cooperative navigation system for soldiers
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Information flow chart of the cooperative navigation algorithm based on stepwise localization
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