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Abstract. A method for sensor spectral response estimation of Sich-2 multispectral satellite system based on satellite imaging of

ground calibration test site is presented. A special parameterization of spectral response function of multispectral sensor is offered.

Such parameterization provides an analytical solution of optical radiation transfer equations.
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Multispectral satellite imaging is the basis for most
applications of remote sensing. Physical modelling
requires exact spectral calibration of multispectral data
sources. The spectral calibration objective is the spectral
sensitivity determination in each spectral band of
multispectral satellite system. It is impossible to carry out
radiometric calibration of multispectral satellite system
and radiometric correction of multispectral imagery
without spectral sensitivity.

Spectral sensitivity in j-th spectral band Sj()\) is used
to calculate the spectral radiance L, [1]:
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here L(A) is at-sensor spectral radiance.

Spectral sensitivity determination by imaging of i-
th test object even with a known spectral reflectance
p,(A) is mathematically incorrect problem. Registered
spectral radiance (1) depends on the spectral
irradiance E (A) on land surface, spectral reflectance
of the object of imaging and the atmosphere spectral
transparency T(A). Because the real width of the
spectral bands of multispectral satellite system is quite
small, it is possible to consider the spectral irradiance
E, and atmosphere spectral transparency T, as
constants within ones.

For known p(A) it isimpossible to restore the arbitrary
S(A) function from (3) by the measured value of Z, It is
offered to apply a parameterization of S(A) and p(A)
functions for a solution of this incorrect problem.
Spectral sensitivity is approximated by gaussoid with K,
A,and 0, parameters:
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and spectral reflectance of objects of imaging is
approximated by linear function with a4, and b,
parameters:
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pN=a,A+b, 3)

Then the integral equation (1) becomes possible to
transform into algebraic one, and gaussoid parameters
can be found by least-squares method in the form of:
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The outlined method has been tested using the “Sich-2”
multispectral satellite image (Fig.1) of the ground calibration
test site of National Space Facilities Control and Test Center
(NSFCTC), Eupatoria, Crimea.

The ground spectrometry measurements of natural
and artificial objects of NSFCTC were used for spectral
calibration of the “Sich-2” multispectral satellite system.
These measurements were carried out synchronously
with satellite imaging. Spectral reflectance curves were
linearized within each spectral band of the “Sich-2”
multispectral satellite system.

Preliminary results of the “Sich-2” multispectral
satellite system spectral calibration are illustrated by
Fig. 2 plots.

As a comparison, Fig.3 shows the laboratory spectral
sensitivities of working bands of the “Sich-2” multi-
spectral satellite system [2].

The values of parameters obtained by calibration are
in good agreement with the expected ones, although
some instability of measurements and results dependence
on test objects configuration were observed. Systematic
shift of the central wavelength for 5-10% in a short-wave
spectrum and systematic narrowing of the spectral band
for 10—40% were registered.

The offered parameterization model is not the
only possible. An approach to the numerical solution
of system of integral equations (1) for arbitrary
spectral reflectance of test objects is under study now.




M.1.Popouv et al. /YKpaincoKuil HCypHan OucCmanyitinozo 30H0yeanma 3emui 1 (2014) 18—19 19
TN
SN

Fig. 1. “Sich-2” multispectral satellite image NSFCTC, November 8, 2011, 7.8 m spatial resolution, spectral bands 2 (0.61-0.68 um), 3 (0.79-0.89 um),
1(0.50-0.59 um)
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Fig. 3. Laboratory spectral sensitivities of the “Sich-2” multispectral

Fig. 2. Approximated spectral sensitivities of the “Sich-2” multispectral
satellite system

satellite system
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OLIIHKA CITEKTPAJIbHOI YYTIMUBOCTI BATATOCITEKTPAJIbHOI 3HIMAJIBHOI ATTIAPATYPU CYITYTHUKOBOI CUCTEMU

“CI4-2”
M. O.TTonos, C.A. Crankesuny, . I 3enuk, C. B. Hlkap, O. B. CemeHis
Pesrome. [Ipe/icTaBIeHO METO/ JIs OLIIHKU CIIEKTPAIbHOI Uy TJIMBOCTi 6araTOCIIEKTPAIbHOI 3HIMAJIBHOT a11apaTypH CYITyTHUKO-

BOi cucremu “Ciu-2” 332 pe3yJIbraTaMu KOCMiYHOT'O 3HIMaHHSA TECTOBUX O0’€KTiB HA3€MHOI'O KOHTPOJIbHO-KATi6PyBaIbHOTO IIOJI-
irony. 3aIIpONOHOBAHO CHELiAIbHY IAPAMETPU3ALLIO (PYHKLIIN CIEKTPATIbHOI Yy TIUBOCTI 6araTOCIEKTPAIBHOL 3HIMAIbHOT a11a-
paTypu, 110 JO3BOJIAE PO3’BA3ATU CUCTEMY PiBHAHD IIEPEHOCY OIITHYHOI'O BUIIPOMiHIOBAHHSA AHAJIITHYHO.
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OLIEHKA CITEKTPAJIbBHOM YYBCTBUTE/IBHOCTHU MHOTOCIIEKTPAJIbBHOM CHhEMOYHOM ATITTAPATYPBI CITYTHUKOBOI

CHUCTEMBI “CHY-2”
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CIyTHHUKOBOI CUCTEMBI “CH4-2” I10 PE3YIBTATAM KOCMUYECKOU ChbEMKU TECTOBBIX OObEKTOB HA3EMHOI'O KOHTPOIbHO-KAIHOPO-
BOYHOI'O ITOMIOHA. ITpe/ioxKena cCrieuaabHas IapaMeTprusays (PyHKIMI CIIEKTPAIbHOM 4yBCTBUTEILHOCTH MHOI'OCIIEKTPAJIb-
HO¥M ChbEMOYHOH AIAPATYPhI, TO3BOJIAIONIAA PENIMTL CUCTEMY YPABHEHUH IIEPEHOCA OIITUYECKOI'O U3/TyYEHNS AHAIUTHYECKU.
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