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Trajectory Tracking Controller Design using L; Adaptive Control

for Multirotor UAVs

Yeundeuk Jung, Sungwook Cho and Hyunchul Shim*

Korea Advanced Institute of Science and Technology

ABSTRACT

This paper presents a trajectory tracking controller for rotorcraft UAVs

to improve the

tracking performances in the presence of various uncertainties. The proposed tracking

method consists of a velocity guidance law based on the relative distance and L1 adaptive

augmentation loop for tracking the velocity commands. In the proposed structure, the

desired velocity generated by the guidance law is the reference value of the adaptive

controller for accurate path tracking. In the guidance law, the desired acceleration is

generated based on the relative distance and its derivatives, and then the velocity

command of the inner control loop is calculated by integrating the accelerations. L;

augmentation loop supplements the linear controller to guarantee the flight performances

such as a tracking accuracy in the presence of the uncertainties. The proposed controller

was validated in actual flight tests to successfully demonstrate its capability using a

quadrotor UAV.
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Dimensions W: 500, L: 500, H: 300 [mm]
Weight Total weight: 1100 [g]
DYS BE2217-9 (930KV), BE30A ESC
Powerplant APC 10x4.5 propeller (static thrust: 3.5 [kg])
Li-Po 11.1V, 35C, 6000mAh
Endurance About 15 [min]
Gumstix Verdex pro (600MHz, 128Mb)
Flicht PWM generation board
Congtrol Ublox LEA-6H Custom board
System Microstrain 3DM-GX3-25
4 GPS-aided Navigation
2.4GHz Wi-Fi Access Point network
Vision GoPro Hero3 HD (WXGA)
system 5.8GHz 1000mW analog video transmitter

Fig. 1. Quadrotor UAV system specification
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Fig. 3. Geometry relationship for trajectory
tracking, (a) lateral and (b)
longitudinal direction
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