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Abstract: As a new low—cost remote sensing platform, rotor UAV has been paid much attention by
researchers and applications. Rotor UAV equipped with commercial remote sensing has many
advantages, such as high ground resolution, quick response and easy maintenance, which make up for

the shortcomings of traditional remote sensing, in practical use the anti—interference ability has become
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an important part of the remote sensing system of the rotor. In order to make up for the lack of
conventional multi rotor torque heading control, firstly, six axis twelve —rotor UAV structure was
designed and its dynamic model was established, then according to the anti disturbance capability of
agricultural remote sensing platform requirements, the special algorithm of active disturbance rejection
controller (ADRC) was designed with differential tracker, extended state observer and nonlinear state
error feedback control law. Secondly, the stability and effectiveness of the controller was verified by
simulation. The real wind disturbance test shows that the control algorithm maintains good trajectory
tracking characteristics under the influence of instantaneous wind disturbance of 11.2 m/s. Finally, the
UAV equipped with self —developed commercial high micro spectrometer MNS2001 and two axis
stabilized in six axis twelve tilt rotor, fixed spectral remote sensing measurements in a particular area of
rice over 300-900 nm in the spectral range, spectral reflectance hovering over the region of multiple
measurement relative error was less than 5%. The test results show that the rotor has a good platform
for remote sensing stability and reliability can be further applied in the field of agricultural remote
sensing and auxiliary production management.
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) *15° Tab.3 Attitude controller simulation parameters
’ ’ Parameter Value
: k, 0.45
ADRC s Angle
Ornux 45/57.3
) P_s K, 0.04
Angu?ar K 0.15
’ o velocity
K, 0.01
3 T T
P=10,0,0]"  1,=[0,0,0]
3.1 , ,
, [0, 0,3],[4, 0, 3],[4, 3, 3],
1 o [0, 3, 3],
1
Tab.1 Twelve-rotor UAV parameters xd:@fsg(h 5, 10)+4fsg(z, 10, 15)+
Parameter Value
A20-D) f0(4, 15, 20)
Mass/kg 4.45 5
Wheelbase/m 0.91 v, =2 0 51,10, 15)436sg(1, 15, 200+
X moment of inertia/Nms ™ 2.6x1072 3(25-1)
-1
Y moment of inertia/Nms ™ 2.6x1072 5 fsg(r, 20, 25)
Z moment of inertia/Nms 5.1x1072 Zd:%fsg(t, 0, 5)+3fse(z, 5, 30)
Rotor lift coefficient/Ns? 6.2x1072
, fsg(+)
Rotor drag coefficient/Ns? 1.3x1072 . )
fsg(x, a, b)= sign(x—a)+sign(b—x)
9 9 2
! 2 1=8-95 X 0.2sin(1-8)
° ; 1=22-23s Y
2 0.4sin(1-22) , MATLAB ,
Tab.2 Position controller simulation parameters R 6 .
Parameter Value
TD 8,R 0.02,1.5
ESO a, A, 8 0.35,0.25,0.02
B, B, B3 2100, 420, 2 300
a, A, 8 0.6,1.2,0.02
NLSEF Lo
k. .k, k. 65, 65, 120
KLk k. 2,32,90
(a)
s 3 (a) Tracking result of trajectory
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Tab.4 Parameters of the spectrometer
Parameter Value
Range 300-900 nm
Resolution 1.4 nm (FWHM) (@)
Wavelength repeatability +0.3 nm () On the ground

Stray light <0.5% @600 nm

Integration time 2 ms—1 min

SNR 300:1
Volume 70 mmx67 mmx40 mm
Mass 275¢g
8 MNS2001

Fig.8 Micro high spectrometer MNS2001
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Fig.10 Experiment results of the remote sensing system
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