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Vicarious Radiometric Calibration of the Ground-based Hyperspectral Camera Image

Jung-ll Shin, Yasser Maghsoudi, Sun-Hwa Kim, Sung-Jin Kang, and Kyu-Sung Lee'

Department of Geoinformatic Engineering, Inha University

Abstract : Although hyperspectral sensing data have shown great potential to derive various surface
information that is not usnally available from conventional multispectral image, the acquisition of proper
hyperspectral image data are often limited. To use ground-based hyperspectral camera image for remote
sensing studies, radiometric calibration should be prerequisite. The objective of this study is to develop
radiometric calibration procedure to convert image digital number (DN) value to surface reflectance for
the 120 bands ground-based hyperspectral camera. Hyperspectral image and spectral measurements
were simultaneously obtained from the experimental target that includes 22 different surface materials
of diverse spectral characteristics at wavelength range between 400 to 900 nm. Calibration coefficients
to convert image DN value to at-sensor radiance were initially derived from the regression equations
between the sample image and spectral measurements using ASD spectroradiometer. Assuming that
there is no atmospheric effects when the image acquisition and spectral measurements were made at
very close distance in ground, we were also able to derive calibration coefficients that directly transform
DN value to surface reflectance. However, these coefficients for deriving reflectance values should not
be applied when the camera is used for aerial image that contains significant effect from atmosphere
and further atmospheric correction procedure is required in such case.

Key Words : Hyperspectral sensing, ground hyperspetral camera, radiometric calibration.
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Table 1. Specifications of SOC700-VS ground-based hyperspectral

camera
Wavelength range 400-900nm
Frame size 640 by 640
Spectral resolution 4nm
Radiometric resolution 12bit
Number of bands 120
Lens 70mm
FOV 10°
IFOV 0.015625°
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Fig. 1. Sample target images (640 x 640 x 120bands with 22
classes) from SOC700 hyperspectral camera.
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Table 2. Materials used to make the 22-classes sample target

Class numbe;( Matenial

1~6 l Similar green colored paper from same producer

7~8,(2) | Green colored paper from different producer
9 Clay(dry soil)
10 |Sand paper(black)
11~16 | Various colored paper from same producer
17 Broad green leaf
18 Fabric(green)

19 Gypsum
20 Wood board
Plastlc(green)

Black colored paper
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Fig. 2. Reflected radiance(W/m?/st/um) of 20 classes in the sample target measured by spectroradiometer.
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Fig. 6. Comparison between spectral reflectance curves obtained from the calibration coefficents and
spectroradiometer measurement.
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