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Abstract

In this paper, we discussed the method of using laser intensity direction and ranging (LIDAR) to
solve the difference between the direction of the head of the unmanned aerial vehicle (UAV) and
the direction of the target center, and the distance between the UAV and the target. The EKF fusion
gyroscope, accelerometer and magnetometer data are used to analyze the attitude of the UAV. The
attitude control of the UAV is carried out using a bicyclic PD controller with angular rate inner ring
and angular outer ring. The feedback angle calculated by the lidar information is fed back to the
steering control PID controller, and the output of the controller is connected to the yaw angle con-
troller for the head locking target. The target distance is fed back to the pitch control PID control-
ler, and the output of the controller is connected to the pitch angle controller to maintain the dis-
tance between the UAV and the surround target. The combination of two controllers controls the
UAV to fly around the target. The experiment platform of quad-rotor is designed. The feasibility of
using the lidar around the target flight is verified by the lidar object experiment.
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Figure 1. Schematic transformation of the coordinate system
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Figure 2. Attitude angle controller block diagram
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Figure 3. Schematic diagram of target expansion decision rule
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Figure 4. Skip angle diagram
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Figure 5. UAVs around the target flight control block diagram. (a) Target lock; (b) Fixed distance control
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Figure 6. Experimental platform and experimental environment
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Figure 7. Comparison of single sensor attitude resolution and EKF Fusion. (a) Pitch angle; (b) Roll angle; (c) Yaw angle
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