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Fig.2 UAV local coordinate system
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Fig.3 Illustration of RGB-D encode-decode network structure
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Table 1 Sensor parameters used in the experiment
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Fig.5 Display of neural network training data
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Fig.6 Display of test data
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Fig.7 The UAV 3D point cloud reconstruction results and pose measurement results by our method
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Fig.8 Pose measurement RMSE of our method
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Fig.9 Pose measurement results of different methods
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UAV Pose Measurement Method Based on Stereo Vision

Yan Feng, Liu Zhen

Key Laboratory of Precision Opto-mechatronics Technology, Ministry of Education,Beihang University, Beijing
100191, China

Abstract: Most of the existing UAV pose visual measurement methods are based on the corresponding relationship
between the image and the model of geometric size such as key points. However, the problem of detection failure of
key point image coordinate is easy to occur in complex cases, and the algorithm designed for specific models has
poor generalization. To solve this problem, this paper proposes a pose measurement method of fixed wing UAV
based on stereo vision. 3D point cloud of target UAV is reconstructed through stereo vision, and the pose
measurement is completed robustly based on the 3D point cloud fitting of UAV components. Firstly, the components
are segmented by a convolutional neural network in a 2D and 3D data combination fashion, and then the wing and
fuselage point cloud are used to fit the z axis and x axis of the UAV coordinate system, and then the pose of the target
UAV is calculated. The whole calculation process does not need to know the specific model or size. The experimental
results show that the proposed method can reach the accuracy of 1.57° and 0.07m in the range of 10m, which shows
high accuracy and robustness.

Key Words: machine vision; pose measurement; stereo vision; UAV; point cloud
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