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Review on the Control Methods of Quadcopters
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Abstract : Recently, quadcopters have been popular as aerial drones. The structure of quadcopters is simpler than
traditional helicopters and they are easy to construct and maneuver. Various hardware platforms for quadcopters have
been developed. However, the controller design is not easy due to the requirement of 6-DOF flights using 4
rotors(control inputs)(under-actuated systems). In order to overcome the underactuation problem, various control
methods - PID, LQR, H_,, SMC, backstepping control, and etc. - have been suggested for the control of quadcopters. In
this paper, dynamic features and control methods of quadcopters are reviewed and evaluated. Future works are
proposed for designing the advanced controllers of quadcopters.

Key words : Drone, Quadcopter, Hardware Platform, Dynamics, Linear Controller, Nonlinear Controller

Nomenclature Subscipts
DOF : degree of freedom B : body fixed coordinate
GA : genetic algorithm grav : gravitational
LQR : linear quadratic regulator gyro : gyroscopic
MCU : micro control unit prop: propeller
MEMS : micro electro mechanical system ¢, 6, 1 : roll, pitch, yaw

MPC : model predictive control
NE : newton euler 1. M 2

PID : proportional integral derivative
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SMC : sliding mode control
SQ : sequential quadratic
VTOL : vertical take-off and Inading
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Fig. 1 Quadcopters (a) 0S4>", (B) STARMAC II UAV?,
(c) X-4 FlyerB), (d) Mesicopter24), (e) AscTec FireFlyzs),
(f) Microdrone Md4-1000%?, (g) Parrot AR. Drone 22
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Fig. 2 Quadcopter concept motion (a) going up, (b):going
down, (c) roll, (d) pitch, (d) yaw
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Fig. 3 Quadcopter configuration
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Fig. 4 Translation motion concepot of quadcopter
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