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Abstract

In this paper, we propose a novel radiometric calibration method which can effectively compensate

the nonlinearity of the detector for hyper—spectral camera. In general, the detector of hyper—spectral

camera can produce nonlinear output depending on radiance and integral time. The conventional

radiometric calibration methods extract the imprecise radiance profile from the spectral profile of the

target due to this nonlinearity. In our proposed method, we use a quadratic equation instead of a

linear equation to describe the relation between output of detector and radiance. Then, we use a

fractional function to compensate variation of integration time. Thus, our proposed method can extract

more precise spectral profile of radiance than conventional radiometric calibration method.
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Fig. 1. Hyperspectral Image structure
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[I. Preliminaries

1. Radiometric Calibration Process for
Hyper-Spectral Camera
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Fig. 2. Image acquisition equipment for radiometric
Calibration
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Fig. 3. Functional flow diagram for conventional
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[ll. The Proposed Scheme

1. Nonlinear Response of Detector
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2 Radiometric Calibration Process with
Compensation of Nonlinearity of Detector

2.1 Radiometric Calibration Coefficient Using
Quadratic Equation
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V. Conclusions

)

P
M
oL
o2
ox
o
i3
il
i
oxl
<l
o
-4
)
o
&
o 1=
:\é
o,
=
=
&
2,
O

feu
HE
o
_O‘L
NS
o
o
E

o o

>,
o
=l
f e
[
e
B
o e
I
2
=)
il

m e
o,
4 o
%2
w8
O
v
ol o
P
Hr
0:11‘
2
o

N

=

tjo

RS

~

M

g Ho
3

i
ox
Mr
1
>

om o

IR
ox MW
>,

L g

e
rlr

o) o
3
~
M

flo Ty
of
1

2 o om

oo

)
=)
U

X,

o g )
2,

= &

= Ha
ol o
e
érw

%141 A%z 7E push-bloom %4¢]
F‘lﬂ SWIR 7 37],] H]Hsg EXQS

‘Er‘/Fﬂ = ] 0}04 Xqu’\]ﬂ"ﬂ i}
S RSl Ee AR A
EALRA A9E LUTLook-Up
1% NEAE] FERE Aokt
71 9

A% 789 e sol A 229 o) 54

A g3t &4 4;11],0101] 3 BEALR AL e A
AAeA BT 5 Yol SWIR HE71e] magew 7%
e 4oe WA ER MRS Raks v Algtehs 7]
We 7% BAEEg A9 BA B BYIese
LTS

REFERENCES

[1] Hong, Suk-Min, “
Spectral Sensor,” The Korea Institute of Military Science

Image Acquisition and Analysis by Hyper

and Technology, Annual Conference Journal Vol. 2, pp.
591-594, Sep. 2002.

[2] Kim, Sun-Hwa; Lee, Kyu-Sung; Ma, Jung-Lim; Kuk,
Min-Jung, “Current Status of Hyperspectral Remote
Sensing: Principle, Data Processing Techniques, and
Applications,” Korea journal of Remote Sensing, Vol. 21
No. 4, pp. 341-369, Aug. 2005.

[3] Jeong, Jun—-Ho; Kim, Jae-Hyup, “Measure Radiation and

Journal of the
Korea Society of Computer and Information, Vol. 20, No.
4, pp. 57-67, Mar. 2015.

[4] Kim, Yeon-Soo,
Technology,” Optical science and technology, Vol. 16
No. 4, pp. 36-40, Oct. 2012.

[5] Chang, An—jin; Choi, Jae—wan; Song, Ah-ram; Kim, Ye-ii;
Jung, Jin-ha,

Correct Radiation in IR camera Image,”

“Military use of Hyper Spectral

“Vicarious Radiometric Calibration of
RapidEye Satellite Image Using CASI Hyperspectral
Data,”

Journal of Korean Society for Geospatial

Information System, Vol. 23, No. 3, pp. 3-10, Sep. 2015.

[6] Choe Se-woon; Woo, Young-woon, “Application of
Hyperspectral Imaging System to Analyze Vascular
Alteration for Preclinical Models,” Journal of the Korea
Society of Computer and Information, Vol. 20, No. 4,
pp. 69-76, Mar. 2015.

[7] Yang, Jeong-Kyu; Park, Hee-Duk, “Real Time Relative
Radiometric Calibration Processing of Short Wave
Infra-Red Sensor for Hyper Spectral Imager,” Journal
of The Korea Society of Computer and Information,
21(11), ppl-7, 2016.

[8] Shin, Jung-II; Yasser Maghsoudi; Kim, Sun-Hwa; Kang,
Sung-Jin; Lee, Kyu-Sung, “Vicarious Radiometric
Calibration of the Ground-based Hyperspectral Camera
Image,” Korean Journal of Remote Sensing, Vol. 24, No.
2, pp. 213-222, Apr. 2008.

[9] Michael T Eismann, “Hyperspectral remote sensing,” SPIE
press, Bellingham, 725 page, 2012.

[10] Zadnik, J.; Guerin, D.; Moss, R.; Orbeta, A.; Dixon, R.;

C. G.; Dunbar, S. and Hill, S.,

procedures and measurements for the COMPASS

Proc. SPIE Vol. 5425, pp. 182—

Simi, “Calibration
hyperspectral imager,”
188, Aug. 2004.

[11] Green, R. O.; Eastwood, M. L.; Sarture, C. M.; Chrien,
T. G.; Aronsson, M.; Chippendale, B. J.; Faust, J. A;
Pavri, B. E.; Chovit, C. J.; Solis, M.; Olah, M. R. and
Williams, O., “Imaging Spectroscopy and the Airborne
Visible/Infrared Imaging Spectrometer (AVIRIS),”
Remote Sensing of Environment, Vol. 65, pp. 227-248,
Sep. 1998.

[12] Thomas G. Chrien; Robert O. Green; Michael L. Eastwood,
“Accuracy of the spectral and radiometric laboratory
calibration of the Airborne Visible/Infrared Imaging
Spectrometer,” Proc. SPIE 1298, Imaging Spectroscopy
of the Terrestrial Environment, Vol. 37, Sep. 1990.



34  Journal of The Korea Society of Computer and Information

Authors

Ji Hyeon Yang received the B.S. degrees in
Computer Education from Sungkyunkwan
University, Korea, in 2010. Since 2008, he
has been a engineer at Hanwha-Systems
Co. His research interests include Image
& Signal Processing.

Byung in Choi received the B.S, Master,
and Ph. D. degree in electronic
engineering from Hanyang University,
Korea in 1989, 1991 and 2004, Since 2008,
he has been a chief engineer at

w Hanwha-Systems Co. His research

interests include image processing, multi-target detection
and tracking, pattern recognition, and their applications.

Hee Duk Park received the B.S. degrees in
Electronics Engineering from Kyunghee
University, Korea, in 2003 and M.S.
degrees in Electronics Engineering from
Sungkyunkwan University, Korea, in 2015.
Since 2002, he has been a Senior engineer

at Hanwha-Systems Co. His research
interests include Digital Image Processing of Short Wave
IR ,Middle Wave IR and Long Wave IR.

Sohyun Kim received the B.S. degree in
Physics from Sogang University in 1998
and M.S. degree in information and
communications from GIST, Korea in 2000,
Since 2002, she has been a senior
Researcher at Agency for Defense

Development Her research interests include Image
Processing especially, automatic video tracking area.

Yong Chan Park received the B.S. and M.S
degrees in Electronics Engineering from

Busan National University, Korea in 1989
and 1991, Since 1991, he has been a
principal Researcher at Agency for
Defense Development His research
interests include Digital Image Processing of Short Wave
IR ,Middle Wave IR and Long Wave IR.



