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An Autonomous Navigation Systems of UAVs Based on Binocular Vision
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Abstract Unmanned aerial vehicles(UAVs) have wide application in wilderness search and rescue environmental
exploration and other fields. UAVs with autonomous navigation functions have been recently reported. To mitigate
the real-time autonomous navigation problem of UAVs a rotor UAV system was designed and implemented herein.
The designed UAV system could autonomously perceive the unknown outdoor environment and realize real-time tra-
jectory planning. The bundle adjustment optimized(BA-optimized) ORB SLAM?2 algorithm was first used to obtain
the posture information of UAV using a binocular camera. The““push-broom?~perception method and modified sum
of absolute differences(SAD) algorithm were then used to obtain environmental information and obstacle points. Lo-
cal obstacle maps were constructed based on the environmental obstacle points and UAV posture information using a
parallel calculation framework(CUDA) to improve the system performance. To solve the real-time autonomous navi-
gation problem of UAVs the modified SAD algorithm only focuses on the sparse matching of pixel blocks with a
fixed parallax size. According to the generated current local obstacle map and local trajectory library the motion
track can be independently selected to achieve the effect of the real-time local trajectory planning. All the above func-
tions were processed in the embedded NVIDIA Jetson TX2 processor equipped with a drone. Simulation and actual
flying experiments show that the designed system realizes real-time autonomous perception and trajectory planning
function of UAVs in unknown outdoor scenes. When the resolution of the captured video is 1280x720 the pro-
cessing speed can reach 60 frames per second. In summary this design provides a reference for improving the obsta-
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cle avoidance and navigation function of low-cost UAVS.
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