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Fig.1 Overall system architecture
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Fig.2 Semantic segmentation network framework
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Fig.3 Schematic diagram of siamese network structure
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Fig.5 Schematic diagram of partial tracking results of

the algorithm
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Table 1 Results of target tracking on datasets

ieaES P E A HIZITES R
VOT2016 0.433 0.639 0.214
VOT2018 0.380 0.609 0.276
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Research on the Identification Method of UAV Landing Area Based on
Multi-sensor Fusion
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Abstract: When the UAV encounters the emergency situation of low power, loss of remote control signal, loss of GPS
signal, sudden weather change and so on, it is very important to rely on the airborne sensor to achieve the
autonomous landing of the UAV to the safe area. In order to ensure that the UAV can automatically identify the safe
landing area and realize the safe and autonomous landing in an emergency situation or after receiving landing
instructions, we propose a method for the UAV landing area identification based on multi-sensor fusion and deep
learning network framework. Firstly, the safe landing area is searched based on the airborne image information of the
UAV. Then the safe landing area is tracked using twin networks. When the UAV lands to a certain altitude, airborne
liDAR is used to conduct real-time modeling and semantic segmentation of the near-surface environment to determine
the safe landing area. Finally, the accurate position and pose information of the landing area is calculated by the real-
time landing area point cloud model, which can be used for real-time landing control of the flight control system.
Experimental studies in simulation environment and actual environment show that the identification accuracy of
landing area based on multi-sensor fusion method reaches 90%, the error of position identification is 5cm, and the
estimation error of terrain elevation during landing is 2cm, which can meet the requirements of autonomous safe
landing of the UAV. Through the research on the identification method of landing area, the UAV can recognize the
landing area below, and then guide the UAV to achieve safe autonomous landing.

Key Words: autonomous landing; deep learning; multi-sensor fusion; 3D lidar; semantic segmentation
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