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F2 JLAKIEZE VAV BRIEZGHILARE

ZH Az /m Ay/m RMSE/m
Image 1 2.31 1. 62 2.82
Image 2 2.17 1.52 2. 65
Image 3 2.05 1. 47 2.52
Image 4 2. 24 1.35 2. 61
Image 5 2.09 1.42 2.53
Image 6 2.13 1. 30 2.49
iR 22 2.16 1.45 2. 60
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SR Azx/m Ay/m RMSE/m
Image 1 0.53 0. 35 0.63
Image 2 0. 47 0. 32 0. 74
Image 3 0. 25 0. 46 0.52
Image 4 0. 34 0. 35 0.49
Image 5 0. 29 0.42 0.51
Image 6 0.41 0. 31 0. 66
V2R 2% 0. 38 0.37 0.53
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WA F AN HE K.
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Research of Geomatric and Radiation Correction of the
Hyperspectral Imaging System Carried by a

Multi-rotor Unmanned Aerial Vehicle

ZHOU Rui, OU Yi, YU Bao, WANG Qian

Agricultural Science and Technology Information Center, Chongqing Academy of

Agricultural Sciences, Chongging 400060 , China

Abstract: For agriculture, forestry, environmental protection and other industrial applications, the tech-
nology of unmanned aerial vehicle (UAV) used in combination with imaging spectrometry has effectively
solved the problems of insufficient data and low spatial resolution of hyperspectral remote sensing. But the
UAYV hyperspectral imaging system is facing a series of other problems, such as expensive equipment,
poor data quality and low efficiency. Therefore, it is a key topic of research to develop a low-cost, efficient
and convenient UAV hyperspectral imaging system. In this paper, we introduce a hyperspectral imaging
system that collects the data of the indoor imaging spectrometer on a multi-rotor UAV. In the study re-
ported herein, control points and standard gray cloths were set up in the test area, and the three-dimen-
sional coordinates of the control points were measured with GPS-RTK and the reflectivity of the standard
gray cloths was measured with the ASD feature spectrometer to verify the imaging accuracy of the system.
The results of the test was analyzed and evaluated from the aspects of radiation and geometry. In radia-
tion, the reflectivity of the calibrated gray cloth in the hyperspectral data corrected by the radiation calibra-
tion and the MODTRAN model was well consistent with that measured by the ASD feature spectrometer.
The initial geometric correction of the image with GPS-IMU data and the ground control point coordinates
were used to analyze the geometric error after the image processing. The authors recommended that the
data accuracy of the geographical positions of the images be improved by correcting the attitude bias angle.
In conclusion, this UAV hyperspectral imaging system improves the utilization of indoor imaging spec-
trometers, and the use of low-precision, low-cost imaging spectrometers and GPS-IMU to collect hyper-
spectral data is perfectly suited for industry applications.

Key words: hyperspectral remote sensing; multi-rotor unmanned aerial vehicle (UAV); radiometric cali-

bration; geometric correction; imaging spectrometer
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