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Abstract: Based on ultra-wideband (UWB) technology, the
indoor positioning problem of UAVs can be solved, but the
positioning accuracy is not high enough. In response to the
above situation, the traceless Kalman filter (UKF)-based UWB
localization technology and the inertial measurement unit
(IMU) and optical flow sensors are proposed to fuse the inner
and outer loop indoor localization method, with the attitude
control based on the IMU measurement as the inner loop and
the position control measured by UWB and optical flow as the
outer loop, using the accurate position information obtained
by UWB in the line-of-sight case to correct the accumulated
error of IMU At the same time, the short-time accurate position
information of IMU is used to compensate for the positioning
error of UWB in the non-line-of-sight case to improve the
positioning accuracy. Finally, a physical simulation platform
is designed. The experimental results show that the actual
positioning accuracy of the above indoor positioning method
is less than 10 cm, and the navigation error is 0.7%, and it can
enter the stable state quickly. It meets the demand of indoor
positioning of UAVs and greatly improves the positioning
accuracy of the original equipment at the same time.

Key words: ultra wide band (UWB); inertial measurement
unit (IMU); unscented kalman filter; data fusion; indoor 3D

localization
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