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Hyperspectral imaging remote sensing technology based on light

weight unmanned helicopter platform
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Abstract: A set of hyperspectral imaging remote sensing instruments was designed and completed. The
system included hyperspectral imaging subsystem, data acquired and storage subsystem, monitoring and
controlling on ground subsystem and position and orientation subsystem. To validate the performance of
this system, a serial of experiments had been made in Yantai and Yangzhou, high geometric resolution
hyperspectral data was acquired. After analyzing the spectral characterization and geometric
characterization of the acquired data, the results show that the position and orientation of unmanned
helicopter have no distinct effect on spectral characterization, but the shake of motor of unmanned
helicopter results in 4 pixels dither of the image in roll in the experiment. Finally, the geometric
information of the hysperspectral data was corrected with the data of position and orientation subsystem
and the error of the geometric correction was analyzed.
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Fig.1 Hyperspectral imaging remote sensing system based

on unmanned helicopter
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Tab.1 Characteristics of hyperspectral imager

Parameter Value
Weight/kg 1.5
Spectral bands 344
Crosstrack pixel 464

F number 5.6
IFOV/mrad 0.80
FOV/(°) 20
Frame/fps <40

Smile and keystone/pixel <1
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Tab.2 Characteristics of ADU7635

Parameter Value
Heading 0-360°
Range Roll +90°
Pitch +75°
Heading 0.2°
Accuracy Roll pitch 0.1°
Position 2 m/2 cm(RTK)
Power 25 W
Weight 4.1kg
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Fig.2 Micro weight unmanned helicopter fixed with hyperspectral

imagery
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Fig.3 Partial hyperspectral data acquired over the flight test in Yantai
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Tab.3 Flight configuration
Parameter Value
Area/m 100x100
Longitude 119.489 0
Latitude 32.491 1
Altitude AGL/m 80
Speed/m - s~ 2
Swath width/m 28
GSD/em 6 P 6 A T ML A i 8 x4 R AR 0 5
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Fig.5 Position and orientation of the unmanned helicopter

Fig.6 Effect of the position and orientation of the unmanned

helicopter to push-broom imagery
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Fig.7 Spectral information of the vegetation and soil acquired from

unmanned helicopter platform(a) and ground(b)
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Fig.9 Hyperspectral data after correction
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Tab.4 Geometric errors of the reflectance target

after correction

Line RMSE/pixel MAX error/pixel

1 1.21 2.55

2 1.83 4.69

3 2.41 4.65

4 3.07 5.59
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