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Design of Individual Soldier Navigation System
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Abstract; Aiming at the requirements of individual soldier positioning in the environment without
satellite signal, an individual soldier navigation system (ISNS) based on self-contained sensors is
designed in this paper and external measurement extraction algorithm is studied. The zero velocity
interval in human gait is detected by combining the output of inertial sensors and force
sensor. Meanwhile, the heading angle can be calculated according to the magnetic sensor output af-
ter compensating the background magnetic field error of ISNS. On this basis, the state error of the
system is estimated by adopting Kalman filter and the cumulative error of SINS is
corrected. Finally, positioning experiment is carried out in actual experimental course, the results
show that the position error at the end point of the rectangular route is 0. 42m, accounting for
0. 33% of the total walking distance, which proves that the zero velocity update (ZUPT) and head-
ing update (HUPT) can effectively improve the positioning accuracy of ISNS.
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Fig. 2 Output data of tri-axis magnetic sensor

before and after calibration
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