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Research of Attitude Determination Method for Integrated

Navigation System of Small UAV
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(1. School of Information Science and Engineering, Changzhou University, Changzhou 213164, China;
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Abstract:In order to solve the attitude determination problem in small Unmanned Aerial Vehicle (UAV)
navigation, we take the small four-rotor UAV as the carrier of study and design an attitude determination
method for integrated navigation system. The steepest decline treatment method is adapted to the data
from the magnetometer and the accelerometer to reduce the measurement error. The unscented Kalman fil-
tering model is introduced to suppress the gyro drift, and the pressure altimeter is employed to simulate
the effect of GPS and provide real-time height for the system. The navigation data due to this proposed
method is used to estimate attitude of UAV. It not only can bring necessary attitude, velocity and position
of the navigation information for the entire flight control system, but also can improve the control per-
formance in the flight of UAV.
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Fig.2 Dynamic test results
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Table 1 Navigation data at the height of 0 meters
WEEE/ (m/s?)  BEBAL/ () /9) @A /1071 T
X —0.456 9 —15 —2.16
Y —0.093 3 12 —1. 80
zZ 1.613 0 7 —4.11
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Table 2 Navigation data at the height of —0. 9 meters

TN/ (m/s?) BB/ (D) /) HEEL /10 4T
X 0.018 3 —91 —0.63
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Z 1.588 9 — 140 —1.41
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Table 3 Navigation data at the height of 0. 3 meters

JMHEE/(m/s?)  FEIRIL/(C) /) HumE AL/ 1074 T
X 0.540 9 —2 —5.31
Y 0.255 6 29 —0.52
z 1.588 0 13 —1.80
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