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AGENDA m
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« MODIS CHARACTERIZATION/CALIBRATION METHODOLOGY
« OBC MECHANISMS

« GSE OPTICAL STIMULI
« MODIS GROUND BASED CALIBRATOR (MGBC)
« BLACKBODY CALIBRATION SOURCE (BCS)
« INTEGRATION AND ALIGNMENT COLLIMATOR (IAC)

« TEST FACILITY LAYOUTS
- DEDICATED MODIS CALIBRATED FACILITY
« SYSTEM TEST ALGORITHMS
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PLANS HAVE BEEN DEFINED m

FOR THE CALIBRATION OF MODIS SANTA BARBARA RESEARCH CENTER

a subsidiary

e An approach to calibration has been defined that uses multiple

methodologies to achieve high calibration accuracies over a broad spectral
range

* The defined plan will allow MODIS to achieve its calibration objectives

* Preflight calibration sources will be used to fully characterize MODIS with
links to NIST standards

* A MODIS Calibration Facility will help insure model-to-model uniformity

. Prf?flight and On-orbit calibration will be linked by the SRCA and the Solar
Diffuser

* Extensive on-board calibration capability will help maintain calibration
accuracy despite on-orbit environmental changes
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1A.  Spectral radiance determination
NIST traceable Working Spherical Integrator
Irradiance std radiance std Source , SIS(100) \gS/:\gR
Radiance std. W
‘—lTnochromator S— MODIS
Blackbody MWIR/
ckbo
NIST Traceable P JLWIR
Temperature Std. (CBa(I;t;r)atlon Source |
1B. PREFLIGHT MODIS PERFORMANCE CHARACTERIZATION
IFOV/MTF | | SBR/MTF || Transient Spectral Polarization| | Stray light
response response
[hAac]  f-----ee-m-e--- MGBC----------- .. ] [s1s(100)]

1C. PREFLIGHT CALIBRATION OF ON-BOARD CALIBRATORS

(Use subsystem characterization and

Use MODIS to transfer calibration)

Blackbody Solar SRCA SDSM
Diffuser

*Temperature| [sBRDF *Spectral *SNR

*Emittance *Radiance *Radiance *Ratio

*Radiance *Spatial radiometry
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TEST PARAMETER SPEC PARA TEST ENVIRONMENT | Scan mirror | GSE optical
status stimuli
Spatial - IFOV 3.341 Amb fab non-scanning | 1AC with slits
Response uniformity 3.4.5.4
Spectral 3.33 Amb lab & T/V non-scanning | MGBC+monochro-
mator
wavelength 3.3.3.2 Amb lab & T/V
tolerance
out of band 3.3.3.3 Amb lab
ripple 3.3.34 Amb lab & T/V
wavelength stability 3.4.7.4 Amb lab & TV
wavelength 3.4.75 Amb lab & TV
accuracy .
Polarization 3.3.5 Amb lab non-scanning | MGBC+polarizer
prism
MTF 3.4.2 Amb lab & T/V scanning MGBC+slits
Transient response 3.4.4 Amb lab scanning MGBC+reticles
Radiometric performance }3.4.5 Amb lab & TV scanning SIS (100) & BCS
Dynamic range 3.4.1
R 3.4.1
System noise meas 3.45.5
Ch to ch uniformity 3.4.5.3.2
System noise 3.455
System crosstalk 3.4.5.3.3{Amblab scanning MGBC+wide slits
Ghosting Amb lab scanning MGBC+full aperture
Geometric performance 3.4.6
Pointing knowledge 3.4.6.1 Amb lab non-scanning | MGBC+ptg assy
Alignment change 3.4.6.2 Amb lab non-scanning | MGBC+ptg assy
Spectral Band Reg. 3.4.6.3 Amb lab & T/V | scanning MGBC+SBR reticles
Radiometric stability 3.4.7 scanning
short term 3.4.7.1 Amb lab SIS(100) & BCS
fong term 3.4.7.2 analysis NA
specc:’tral band to 3.4.7.3 Amb lab & T/V SIS(100) & BCS
ban
Stray light 3.4.8 Amb lab scanning
Direct sunlight 3.4.8.1 Amb lab Solar Test Source
Bright target 3.4.8.2 Amb lab SiS(100)
Dark target 3.4.8.3 Amb lab S15(100)
Warm target 3.4.8.4 Amb lab MGBC-target

reticle
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THREE ALTERNATIVES WERE AVAILABLE:
Centroid Method
Knife Edge Method
Full Width Half Maximum

Centroid Method:

gLSF(X)*X*AX glLSF(Y)*Y*AY
X1= = and Y1= MEASUREMENT
g“*"" "aX ELSF‘Y’ v METHODOLOGY FOR
| SPECTRAL BAND
Knife Edge N)l(ethod: REG'STR AT'ON

2 Xf
KER(X) * AX = 3 KER(X) * AX
g KERX) 3 KERX)

g KER(Y) * AY = éfz KER(Y) * AY

Full Width Half Maximum (FWHM)
LSF( XL) = 0.5 and LSF(Xu) =0.5  LSF(YL) = 0.5 and LSF(Yu) = 0.5
FWHM (X) = Xu-XL FWHM (Y) = Yu-YL
X3 = 0.5 * (Xu+XL) Y3 =0.5* (YusYL)
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CENTROID METHODOLOGY
SELECTED (1 of 5)

THE FOLLOWING CHARTS ILLUSTRATE THE CENTROID
MEASUREMENT AND DATA REDUCTION METHODOLOGY

Figure 1 Reticle aperture transmission function
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CENTROID METHODOLOGY
SELECTED (2 of 5)

Figure 2 Optical / detector IFOV
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Figure 3 Response - Normalized cross correlation
of IFOV and temporal integration
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CENTROID METHODOLOGY
SELECTED (3 of 5)

Aperture response function - ARF
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CENTROID METHODOLOGY
SELECTED (4 of 5)
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Relative response

Figure 4 Aperture response
function (ARF)- Normalized
cross correlation of response

and reticle aperture
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Weighted response

Figure 5 illustrates Xshifted
* ARF1s weighted data

4.0000 T
3.5000 T
3.0000 T .
2.5000 T
2.0000 T
1.5000 T
1.0000 T .
0.5000 1

"—25:0000"s!ss ———y
-s.oogg'soog.olzoo 5.0000  10.0000

Xshifted - pixels

9/93
93-0784-10




