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Design and Experimental Analysis of INS/GNSS Integrated Navigation System
with Odometer

Cui Xiaozhen', Zhou Qi*, Wu Dongjie', Zhong Xunyu'
1. Xiamen University, Xiamen 361102, China

2. AVIC Xi’ an Flight Automatic Control Research Institute, Xi’an 710065, China

Abstract: In order to solve the problem of MEMS-INS/GNSS integrated navigation drift in the environment where the
satellite signal is blocked, how to suppress the drift of the navigation error when the GNSS signal is interrupted is
studied. Using the EKF information fusion method based on the error state and flexibly accessing the velocity
constraints of wheel or visual odometer (OD), a MEMS-INS/GNSS/OD navigation system is established. In the
experiment, the influence of adding AHRS and odometer information on the accuracy of navigation and positioning is
compared and analyzed. The test results show that in the GNSS intermittent environment, the fusion odometer can
overcome the influence of the satellite signal interruption. When the GNSS is interrupted for 30s, the positioning
accuracy is increased by 89.70% compared with the MEMS-INS/GNSS navigation system, and the AHRS direction
constraint can better suppress positioning drift. In addition, the accuracy of the MEMS-INS/GNSS/OD system using
the visual odometer is improved by 16.11% than that of the wheeled odometer.

Key Words: extended Kalman filter; satellite-jamming environment; INS; satellite positioning system; integrated
navigation
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