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Automatic Control Method for Flight Trajectory of Small Drones
Based on Machine Vision Technology
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(1. Institute of Equipment Manufacturing and Intelligence, Guangxi Vocational & Technical Institute of Industry,
Nanning 530001, China;
2. School of Computer Science and Engineering, Hunan Institute of Technology, Hengyang 421002, China)
Abstract: During the {light of small drones. the three-dimensional laser radar acquisition mode in complex environments
is prone to the problem of “false loops”. resulting in significant trajectory errors and degraded automatic control quality for
the drones’ flight trajectories. Therefore, a machine vision based method for automatic control of small drones’s flight traj-
ectories is proposed. A camera mounted on a drone is used to capture the images of the drone’s flight area environment, and
applying a machine vision technology to complete image processing tasks such as color model conversion, curvature filtering,
feature point extraction, and transformation. which perceives obstacle distribution information in flight environments and
generates a three-dimensional environment perception map. Through feature point extraction and matching algorithms, the
machine vision technology can reduce the false matching caused by LiDAR data noises or environmental interference, which

helps to reduce the probability of “false loops”. by using the improved A % algorithm to search for a flight route in the ma-
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chine vision environment perception map, providing an important foundation for subsequent flight trajectory control. By

combining the iterative learning algorithm and the PD control algorithm, an automatic control scheme is established, which

mainly considers the error between the planned flight route and the actual flight trajectory of the drone, effectively control-

ling the flight trajectory and ensuring the flight safety of the drone. Experimental results show that after applying this meth-

od, the position error of the automatic flight trajectory is less than 0.5 m, which can better assist small drones in flight

tasks and be widely applied in practice.

Keywords: small drones; machine vision technology; environmental perception; trajectory planning; flight control;

reinforcement iterative learning
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