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An Altitude Information Fusion Method for Small Unmanned Aerial Rotorcrafts

LEI Xusheng, LI Jingjing, GUO Kexin, DU Yuhu

(Key Laboratory of Fundamental Science for National Defense, Novel Inertial Instrument and Navigation System Technology,
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Abstract: Focusing on the low precision of the altitude sensors for the small unmanned aerial rotorcraft (SUAR) due to
the ground-effect and external disturbances in the process of taking off and landing, a method based on monocular vision is
proposed to get altitude information. With the improved Ostu method and the affine invariant moments, the system can realize
the high precision target recognition. Furthermore, to deal with the problems of the image noise, the measurement error for the
barometric sensor and GPS (global positioning system), and the limited measurement range of ultrasonic sensor, an adaptive
Kalman method based on residual error is proposed to fuse the data of altitude information from vision system, barometric
altimeter, GPS and ultrasonic sensors. Thus, the SUAR can get altitude information of high precision in whole measuring
range. Finally, the effectiveness of the proposed method is tested by the static test, hovering flight test and automatic landing
test.
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Fig.2 Image processing and altitude computing process
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