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Abstract: At present, most of the vision inertial integrated navigation systems use optimization tight/loose coupling method

(College of Automation, Northwestern Polytechnical University, Xi’an

based on optimize or filter. The application of error state Kalman filter can raise the frequency from visual pose to synchronized with
IMU. A vision integrated navigation algorithm based on Adaptive Kalman filter is proposed. Firstly, considering the system modeling
and sensor measurement error, adaptive fading Kalman filter is used to solve the navigation problem. By calculating the forgetting fac-
tor in real time, the weight of historical data can be adjusted, the modeling error can be suppressed, and the performance of integrated
navigation system can be improved. In view of the problem that the visual pose information lags behind the inertial information caused
by the visual SLAM solution process, a delay compensation method is proposed to solve the problem. The simulation results show
that the adaptive fading Kalman filter algorithm with time delay compensation can effectively suppress the modeling error, reduce the

influence of visual pose information lag, and improve the accuracy of integrated navigation of UAVs, the accuracy of attitude, velocity

and position is within 5 °, 0. 5m/s and 0. 4m respectively.
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