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PID Control Method for Obstacle Avoidance Trajectory of Quadcopter
UAV Multi Aircraft Landing

ZHAO Guoliang', MENG Xianmeng®
(1. School of Intelligent Manufacturing, Yancheng Polytechnic College, Yancheng 224005, China;

2. School of Computer Science and Information, Anhui University of Technology, Hefei 230001, China)

Abstract; The landing obstacle avoidance control of quadcopter unmanned aerial vehicles (UAVs) in complex environ-
ments involves dual challenges of obstacle avoidance and precise landing. To solve the low efficiency and susceptibility to lo-
cal optima in landing obstacle avoidance trajectory planning, a PID control method for quadcopter UAV multi aircraft landing
obstacle avoidance trajectory is proposed. Build a flying environment by the grid method, construct obstacle repulsion field
based on potential field method, set ant individuals as aircraft by combining ant colony algorithm with potential field method,
and select forward grid points based on pheromone concentration, gravity field, and repulsion field values. Update and dif-
fuse the trajectory optimization after the aircraft lands, utilize B-spline curves to smooth the highest optimization trajectory
by the maximum round, obtain the final landing obstacle avoidance trajectory, and solve the safety, efficiency, and adapta-
bility of trajectory planning in complex environments. By integrating potential fields with ant colony algorithms, it makes
trajectory planning more intelligent. In terms of aircraft control, PID control is used as a technical support. The throttle
controller adopts PD control, and the attitude controller adopts cascade PID control, respectively controlling the angular ve-
locity and angle of the attitude. By calculating the deviation between the current position of the aircraft and the corresponding
position on the trajectory, the horizontal position controller adopts PID control to obtain its pitch and roll angles, and then
achieves its horizontal position control. The test results show that the proposed method can enable the quadcopter UAV to
successfully avoid obstacles with a small deviation of less than 2 cm, and land accurately with a deviation approaching 0 cm.,
which has a high practical value

Keywords: quadcopter UAVs; potential field ant colony algorithm; landing obstacle avoidance trajectory; PID; land-

ing obstacle avoidance control
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