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Fig.1 Schematic diagram of a quadrotor
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Pseudo code of PSO

1 Begin

2 Initialization

3 while 7=1

4 Calculate the fitness

5 for n=1. size

6 find pbest

7 find gbest

8 ford=1: D

9 Update the velocity and position according to
equations (6) and (7)

10 next d

11 next n

12 Update the weight

13 T=T+1

14 End
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Fig.2 Schematic diagram of trajectory tracking controller
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TRAJECTORY TRACKING CONTROL FOR A QUADROTOR
BASED ON HYBRID IBC-PID CONTROL

Li Qiang’
( Chinese People's Liberation Army No.69008, Wujiaqu 831300, China)

Abstract Aiming at the issue of trajectory tracking control of a quadrotor under wind gust disturbance, a hybrid
control algorithm combining the integral backstepping control with PID control is proposed. Firstly, the force situ-
ation of the quadrotor was analyzed and the dynamical equation was established by Newton-Euler method.Second-
ly, according to the time scale principle, the control structure of the quadrotor was divided into position control
loop and attitude control loop. The former adoptedthe integral backstepping control method to restrain the external
disturbance The latterwas stabilized by PID control. At the same time, the particle swarm optimization algorithm
was introduced to adjust the parameters of proposed control algorithm. Finally, the validity of the control algorithm
was verified through a spiral line. Simulation results show that the proposed algorithm hasthe ability of robustness,

stability and applicability, which can meet the needs of quadrotor tracking control.

Key words quadrotor, backstepping control, PID control, trajectory tracking control, particle swarm

optimization
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