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A Case Study on Field Campaign-Based Absolute Radiometric Calibration
of the CAS500-1 Using Radiometric Tarp
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Abstract: Absolute radiometric calibration is a crucial process in converting the electromagnetic signals
obtained from satellite sensors into physical quantities. It is performed to enhance the accuracy of satellite
data, facilitate comparison and integration with other satellite datasets, and address changes in sensor
characteristics over time or due to environmental conditions. In this study, field campaigns were
conducted to perform vicarious calibration for the multispectral channels of the CAS500-1. Two valid
field observations were obtained under clear-sky conditions, and the top-of-atmosphere (TOA) radiance
was simulated using the MODerate resolution atmospheric TRANsmission 6 (MODTRAN 6) radiative
transfer model. While a linear relationship was observed between the simulated TOA radiance of tarps
and CAS500-1 digital numbers (DN), challenges such as a wide field of view and saturation in CAS500-
1 imagery suggest the need for future refinement of the calibration coefficients. Nevertheless, this study
represents the first attempt at absolute radiometric calibration for CAS500-1. Despite the challenges, it
provides valuable insights for future research aiming to determine reliable coefficients for enhanced
accuracy in CAS500-1’s absolute radiometric calibration.
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Table 1. Detailed specifications of CAS500-1

Mission characteristic CAS500-1
Design lifetime 4 years
Orbit altitude 497.8 km
Swath width >12 km (at nadir)
Radiometric resolution 12 bit

Pan: 0.5 m (altitude 497.8 km)
MS: 2 m (altitude 497.8 km)

Pan: 677 nm / Blue: 486.5 nm /
Green: 561.5 nm/ Red: 659 nm /
NIR: 830.5 nm

Ground sample distance

Spectral bands
(Central wavelength (nm))
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Fig. 1. CAS500-1 spectral response function.

Al thoFet HhALE g2 SR alr] 3, B

Aol M=

reflectance= 3%0)| A 50%7}A] ThoFah 44 7} =15 x
15m 27]9) ] 7}A] A A EFE (tarp) & o] -5}

SED

STt Hol A

1)
2 o gl o A Fig 20)0] A3 =T
SR et Fig 20)E TF5-¢F

7+ 3

Aol X EFZE Lhehdich. CAS500-19] 27

AEE THel0] 4 6 moliye] 1S 5

dAsrglon, £ uj A g o)

Latitude

o A
sk 4 9l

N
N
o
X
tlo
=2

foy JEL

W
By

[ 12 e
_C(L
m M
b fo

ot
ol
o>
e
X
tlo
o
fol
Ni=)

lo
4 2

o o o 2%

s b %

ok
10115
Ni
=
i
i

il
__>‘~I_‘J
M to

yo o ©

N R
lo
O
e
i)
8
5
BN
)

fr oz
r >

e 1o
[
p

EQ

N
-

N ox

og o2 rlr >
lo T
Kw
ol
11k
>
rlr
ii=)
rlo
ue
S

o e
)
g
BN
N
1o
Ho

2

Tt
ofr

™
o
2

o olf

i)
B3 A
o
- 10 ——Q"
fol )
r el
Soun g -
= o,
2
o
N =
M =)
lo flo
H'U e
(HA )
Qe to

ofs
Sk

]_

ox

[o
ne
e e

tﬂ 1]?11401041:} TableZL E#;gm]ob

ML o of
__l%_llﬂ
FN ot
L:{O
M oy
rﬁrSL'
-le
2
_»_&
=
w X
1‘J£
E_
“ﬁﬁ
e
o=
oy =
lﬂlé—
-0, ok
Fﬂ‘_',o_u
o T

o oo o o

o
oz
P‘l’,
2
r
=
¢
Jo
ml
T
e
oX
r
B\
>

T

2

Zenith Angle, VZA)©] ¢F £
Vicarious calibration2 ¢J3f] & Lt BEAPAE L E]
2 MODTRAN 62 0]-25}+91}. Fig, 3.2

130

Longitude

(@)

Fig. 2. Thisis a study area. (a) Daejeon, Republic of Korea. (b) Cropped CAS500-1 MS image

132

(b)

of the tarps area in the field campaign site.

Table 2. Selected geometric conditions of CAS500-1 imagery for radiometric calibration

. . Observed Time Solar Solar Viewing Viewing

et Ll B (UTC) Zenith e Zenith At
20230509 | CAS500-1 | KARI 02:08:41 25379 125815 22403 262201
20230525 | CAS500-1 | KARI 01:50:49 23557 120431 19.823 79570
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Fig. 3. Flowchart of vicarious radiometric calibration of CAS500-1 using the MODTRAN 6
radiative transfer model and related input parameters.
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Fig. 4. Hyperspectral reflectance curves corresponding to the CAS500-1 spectral range (450-900 nm) measured
by the ASD FieldSpec® 4 radiometer. (a) 9 May 2023. (b) 25 May 2023.
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Table 3. Measured water vapor, total 0zone, and aerosol
optical depth (AOD) using the Microtops 11°
Sunphotometer and Ozonometer (Solar Light
Inc., Glenside, PA, USA)

Water vapor | Total ozone
Date (g cnr?) (atm-cm) AOD:s50
2023-05-09 0.987 0.2892 0.5619
2023-05-25 1.440 0.5179 0.3631
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