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Objectives

• Report on fundamental assessment of 
compliance/non-compliance on Spectral 
Performance Metrics:Performance Metrics:

– Band Center
– Bandpass

Extended Bandpass– Extended Bandpass
– Integrated Out of Band

• Empower and inform Science Team members to 
facilitate high quality EDR impact analyses.

• Begin/advance discussion between Science Team 
members and GDAWG on specific issues related tomembers and GDAWG on specific issues related to 
F1 Spectral performance
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F1 Spectral Performance Summary

• While complete RSR measurements have beenWhile complete RSR measurements have been 
collected for all bands, there are small gaps in 
supporting data sets of the RSR analysis effort.  The 
Govt Team is working to close these gaps.g g p

• Important non-compliances have been identified in 
spectral performance, most notably in the Integrated 
Out-Of-Band (IOOB) performance.  ( ) p

• The Govt Team is working to consensus on F1 
spectral performance.  At this time, however, 
discrepancies remain in the Govt Team initialp
(Version 1) analyses, especially for IOOB

• RTN initial analyses largely agree with Govt Team, 
with some exceptions for IOOB. 
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TVAC Performance Assessment
Initial Version –

S t l B d C tSpectral Band Center
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TVAC Performance Assessment Summary

• Spectral Band Center – Three bands are showing Band Center 
median value not compliant, M4, M16A and M16B. Three (3) bands, 
M1 I2 d M9 h i li d (S blM1, I2 and M9, are showing non compliant detectors (See table 
below). 

Further corrections, including the smile correction, RSO correction, as well 
as water vapor correction for band M9 are in progress.p p g
Uncertainty estimation strategies are under review by the DAWG team, 
including leveraging off the Raytheon analysis.

Spectral Band Center Non‐Compliances

VisNIR SWIR TEB

Bands # Detectors Bands # Detectors Bands # Detectors

M1 1 M9 1 M16A All

M4 All (4) M16B All

I2 2

Color Legend: NASA Aerospace Both
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There is an ongoing effort to resolve all discrepancies



VisNIR Spectral Band Center (1/3): p ( )
Definition and Specification

Spectral Band Center- The wavelength midway between the band edges. Band Edges are defined as the lower 
and upper wavelengths closest to the nominal band center at which the  spectral response is 50% of the peak 
response.

3.1.5.1  Spectral requirements
SRV0034 The VIIRS Sensor shall employ a series of spectral bands that comply with the requirements in TABLE 5. [T]
SRV0393 The VIIRS Sensor spectral response shall be characterized with a wavelength uncertainty less than or equal to 
the values specified in the “Characterization Uncertainty (nm)” column of TABLE 5. [A]

Band Center Wavelength 
(nm)

Tolerance on Center 
Wavelength 

(± nm)

Character-ization 
Uncertainty (nm)

M1 412 2 1

M2 445 3 1
100%

Band Center

M2 445 3 1

M3 488 4 1

M4 555 4 1

M5 672 5 1

M6 746 2 1

M7 865 8 1 3
50%

TABLE 5:  VIIRS Spectral band optical requirements

M7 865 8 1.3

I1 640 6 1

I2 865 8 1.3λ lower OOB λ upper OOB

1%1%
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VisNIR Spectral Band Center Tolerance 

Spectral Band Center Tolerance Margin %

Percent Margin Data

60

80

e 
M

a
rg

in
 %

20

40

en
te

r 
T

o
le

ra
n

c

0

20C
e

-20

M
1

M
2

M
3

M
4

M
5

M
7

M
6 I1 I2

M1–1 detectors non-compliant out of 16 (cold & nominal)

8

M4– 16 detectors non-compliant out of 16 (cold & nominal

Aerospace analysis in close agreement, exception M4



VisNIR Band Center (3/3): ( )
Summary with DAWG Recommendations

DAWG AssessmentDAWG Assessment
• One band, M4, is showing Spectral Band Center median non compliance. M1 
detector 1 is also non-compliant.
• Minimum Band-Center Tolerance margin value across all bands is -20%.
• Further corrections including the smile correction as well as RSO correction are• Further corrections, including the smile correction as well as RSO correction, are 
expected to change these Spectral Band Center values. These corrections are in 
progress, and will be reported when ready.
• The Raytheon Uncertainty analysis is not mature at this time.

DAWG Recommendations
• Marginal non-compliances exist for some bands.
• Minimal EDR impact expected.
• Govt Team analyses show differences on M4 compliance, otherwise largely in 
agreement with each other.
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SWIR Spectral Band Center (1/3): p ( )
Definition and Specification

Spectral Band Center - The wavelength midway between the band edges. Band Edges are defined as the lower 
and upper wavelengths closest to the nominal band center at which the  spectral response is 50% of the peak 
response.

3.1.5.1  Spectral requirements
SRV0034 The VIIRS Sensor shall employ a series of spectral bands that comply with the requirements in TABLE 5. [T]
SRV0393 The VIIRS Sensor spectral response shall be characterized with a wavelength uncertainty less than or equal to 
the values specified in the “Characterization Uncertainty (nm)” column of TABLE 5. [A]

Band Center Wavelength 
(nm)

Tolerance on Center 
Wavelength 

(± nm)

Character-ization 
Uncertainty (nm)

M8 1240 5 1

100%

Band Center

M8 1240 5 1

M9 1378 4 1

M10 1610 14 2.3

M11 2250 13 1.950%

TABLE 5:  VIIRS Spectral band optical requirements

I3 1610 14 2.3

λ lower OOB λ upper OOB

1%1%
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Out-of-band Out-of-bandBandpass
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SWIR Spectral Band Center Tolerance 

Spectral Band Center Tolerance Margin %

Percent Margin Data
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M9 – 1 detectors non-compliant out of 16 (cold & nominal)

Aerospace analysis in agreement on non-compliances



SWIR Spectral Band Center (3/3): p ( )
Summary with DAWG Recommendations

DAWG AssessmentDAWG Assessment
• One band (M9) is showing one non-compliant detector.
• Minimum Spectral Band Center margin value across all bands is -3%. 
• Further corrections, including the smile correction as well as RSO correction, are 
expected to change these Spectral Band Center values These corrections are inexpected to change these Spectral Band Center values. These corrections are in 
progress, and will be reported when ready.
• M9 band needs water vapor correction to support final reporting.
• The Raytheon Uncertainty analysis is not mature at this time.

DAWG Recommendations
• Marginal non-compliance for one band.
• Minimal EDR impact expected• Minimal EDR impact expected.
• Govt Team analyses are largely in agreement with each other.
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TEB Spectral Band Center (1/3): p ( )
Definition and Specification

Spectral Band Center- The wavelength midway between the band edges. Band Edges are defined as the lower 
and upper wavelengths closest to the nominal band center at which the  spectral response is 50% of the peak 
response.

3.1.5.1  Spectral requirements
SRV0034 The VIIRS Sensor shall employ a series of spectral bands that comply with the requirements in TABLE 5. [T]
SRV0393 The VIIRS Sensor spectral response shall be characterized with a wavelength uncertainty less than or equal to 
the values specified in the “Characterization Uncertainty (nm)” column of TABLE 5. [A]

Band Center Wavelength 
(nm)

Tolerance on Center 
Wavelength 

(± nm)

Character-ization 
Uncertainty (nm)100%

Band Center

M12 3700 32 3.7

M13 4050 34 3

M14 8550 70 11

M15 10763 113 10.8

M16 12013 88 650%

TABLE 5:  VIIRS Spectral band optical requirements

I4 3740 40 3.7

I5 11450 125 20
λ lower OOB λ upper OOB

1%1%
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Out-of-band Out-of-bandBandpass
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TEB Spectral Band Center Tolerance Margin 
Percent Margin Data
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M16B – 16 detectors non-compliant out of 16 (cold & nominal)

Aerospace analysis in agreement on non-compliances



TEB Spectral Band Center (3/3): p ( )
Summary with DAWG Recommendations

DAWG AssessmentDAWG Assessment
• Two bands (M16A and M16B) are showing non compliant Spectral Band Center 
median. 
• Minimum Band Center margin value across all bands is -95%.
• Further corrections including the smile correction as well as RSO correction are• Further corrections, including the smile correction as well as RSO correction, are 
expected to change these Spectral Band Center values. These corrections are in 
progress, and will be reported when ready.
• The Raytheon Uncertainty analysis is not mature at this time.

DAWG Recommendations
• Non-compliance for some bands.
• Minimal EDR impact expected• Minimal EDR impact expected.
• Govt Team analyses are largely in agreement with each other.
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TVAC Performance Assessment

S t l B d idth

Initial Version –

Spectral Bandwidth

Band Center
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50%

λ lower OOB λ upper OOB

Out of band Out of bandB d

1%1%
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TVAC Performance Assessment Summary

• Bandwidth – Three bands are showing Bandwidth median value 
not compliant, M2, M8 and M14. Two (2) bands, I2 and M16A, arenot compliant, M2, M8 and M14. Two (2) bands, I2 and M16A, are 
showing non compliant detectors (See table below). 

Further corrections, including the smile correction, RSO correction as well 
as water vapor correction for band M9 are in progress.p p g
Uncertainty estimation strategies are under review by the DAWG team, 
including leveraging off the Raytheon analysis.

Bandwidth Non‐CompliancesBandwidth Non Compliances

VisNIR SWIR TEB

Bands # Detectors Bands # Detectors Bands # Detectors

M2 All M8 All M14 All

I2 2 M16A 3

Color Legend: NASA Aerospace Both
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There is an ongoing effort to resolve all discrepancies



VisNIR Bandwidth (1/3): ( )
Definition and Specification

Bandwidth- Bandwidth (or bandpass) - The wavelength interval between the lower and upper band edges.  This is 
also referred to as the Full Width Half Maximum (FWHM) response..

3.1.5.1  Spectral requirements
SRV0034 The VIIRS Sensor shall employ a series of spectral bands that comply with the requirements in TABLE 5. [T]
SRV0393 The VIIRS Sensor spectral response shall be characterized with a wavelength uncertainty less than or equal 
to the values specified in the “Characterization Uncertainty (nm)” column of TABLE 5. [A]

Band Center Wavelength 
(nm)

Band-
width 
(nm)

Tolerance on 
Bandwidth

(± nm)

Character-ization 
Uncertainty

(nm)100%

Band Center

M1 412 20 2 1

M2 445 18 2 1

M3 488 20 3 1
50%

M3 488 20 3 1

M4 555 20 3 1

M5 672 20 3 1

M6 746 15 2 1

M7 865 39 5 1.3

I1 640 80 6 1

λ lower OOB λ upper OOB

O t of band Out of bandB d

1%1%

18

TABLE 5:  VIIRS Spectral band optical requirements
I1 640 80 6 1

I2 865 39 5 1.3
Out-of-band Out-of-bandBandpass

Extended bandpass



NASA VisNIR Bandwidth 
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M2– 16 detectors non-compliant out of 16 (cold & nominal)

Aerospace analysis in agreement on non-compliances, except I2



VisNIR Bandwidth (3/3): ( )
Summary with DAWG Recommendations

DAWG AssessmentDAWG Assessment
• One band, M2, is showing non compliant bandwidth tolerance.
• Minimum bandwidth margin value across all bands is -48%.
• Further corrections, including the smile correction as well as RSO correction, are in 
progress and updated values will be reported when readyprogress, and updated values will be reported when ready.
• The Raytheon Uncertainty analysis is not mature at this time.

DAWG RecommendationsDAWG Recommendations
• Marginal non-compliance for one band.
• Minimal EDR impact expected.
• Govt Team analyses are largely in agreement with each other.
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SWIR Bandwidth (1/3): ( )
Definition and Specification

Bandwidth- Bandwidth (or bandpass) - The wavelength interval between the lower and upper band edges.  This is 
also referred to as the Full Width Half Maximum (FWHM) response..

3.1.5.1  Spectral requirements
SRV0034 The VIIRS Sensor shall employ a series of spectral bands that comply with the requirements in TABLE 5. [T]
SRV0393 The VIIRS Sensor spectral response shall be characterized with a wavelength uncertainty less than or equal to 
the values specified in the “Characterization Uncertainty (nm)” column of TABLE 5. [A]

Band Center Wavelength 
(nm)

Band-width 
(nm)

Tolerance on 
Bandwidth

Character-ization 
Uncertainty

100%

Band Center

(± nm) (nm)

M8 1240 20 4 1

M9 1378 15 3 1
50%

TABLE 5:  VIIRS Spectral band optical requirementsM10 1610 60 9 2.3

M11 2250 50 6 1.9

I3 1610 60 9 2.3
λ lower OOB λ upper OOB

O t of band Out of bandB d

1%1%
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Out-of-band Out-of-bandBandpass

Extended bandpass



NASA SWIR Bandwidth
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SWIR Bandwidth (3/3): ( )
Summary with DAWG Recommendations

DAWG AssessmentDAWG Assessment
• One band, M8, is showing Bandwidth median non compliance. 
• Minimum Bandwidth margin value across all bands is 2.5% for the lower bound, 
and -63% for upper bound.
• Further corrections including the smile correction as well as RSO correction are in• Further corrections, including the smile correction as well as RSO correction are in 
progress, and will be reported when ready.
• M9 band needs water vapor correction to support final reporting.
• The Raytheon Uncertainty analysis is not mature at this time.

DAWG Recommendations
• Non-compliance for one band.
• EDR impact analysis recommended (e g AOT cloud microphysics)• EDR impact analysis recommended (e.g. AOT, cloud microphysics).
• Govt Team analyses are largely in agreement with each other.
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TEB Bandwidth (1/3): ( )
Definition and Specification

Bandwidth- Bandwidth (or bandpass) - The wavelength interval between the lower and upper band edges.  This is 
also referred to as the Full Width Half Maximum (FWHM) response..

3.1.5.1  Spectral requirements
SRV0034 The VIIRS Sensor shall employ a series of spectral bands that comply with the requirements in TABLE 5. [T]
SRV0393 The VIIRS Sensor spectral response shall be characterized with a wavelength uncertainty less than or equal to 
the values specified in the “Characterization Uncertainty (nm)” column of TABLE 5. [A]

Band Center Wavelength 
(nm)

Band-
width (nm)

Tolerance on 
Bandwidth

(± nm)

Character-ization 
Uncertainty

(nm)
M12 3700 180 20 3.7

M13 4050 155 20 3

100%

Band Center

M13 4050 155 20 3

M14 8550 300 40 11

M15 10763 1000 100 10.8

M16 12013 950 50 6

I4 3740 380 30 3.7

I5 11450 1900 100 20

50%

TABLE 5:  VIIRS Spectral band optical requirements

I5 11450 1900 100 20

λ lower OOB λ upper OOB

O t of band Out of bandB d

1%1%
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Out-of-band Out-of-bandBandpass

Extended bandpass



NASA TEB Bandwidth 
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M16A 2 detectors non compliant out of 16 (cold & nominal)

Aerospace analysis in agreement on non-compliances



TEB Spectral Bandwidth (3/3): p ( )
Summary with DAWG Recommendations

DAWG AssessmentDAWG Assessment
• One band, M14, is showing Bandwidth median non compliance. One band, M16A, 
is showing three non-compliant detectors. 
• Minimum Bandwidth margin value across all bands is -16.72% for the lower 
bound and 2 6% for upper boundbound, and -2.6% for upper bound.
• Further corrections, including the smile correction as well as RSO correction are in 
progress, and will be reported when ready.
• The Raytheon Uncertainty analysis is not mature at this time.

DAWG Recommendations
• Marginal non-compliances exist for some bands.
• Minimal EDR impact expected• Minimal EDR impact expected.
• Govt Team analyses are largely in agreement with each other
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TVAC Performance Assessment

I t t d O t Of B d (IOOB)

Initial Version –

Integrated Out-Of-Band (IOOB)

Band Center

100%

50%
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Out of band Out of bandB d

1% 1%
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Out-of-band Out-of-bandBandpass

Extended bandpass



TVAC Performance Assessment Summary

• IOOB – Many bands are showing IOOB median values not 
compliant, M1, M3, M4, M5, M6, M7, M8, M9, M15, M16A/B, I4,compliant, M1, M3, M4, M5, M6, M7, M8, M9, M15, M16A/B, I4, 
and I5 for some or all detectors. (See table below). 

Further corrections, including the smile correction, RSO correction, as well 
as water vapor correction for band M9 are in progress.
Uncertainty estimation strategies are under review by the DAWG teamUncertainty estimation strategies are under review by the DAWG team, 
including leveraging off the Raytheon analysis.

IOOB Non‐Compliances

VisNIR SWIR TEB

Bands # Detectors Bands # Detectors Bands # Detectors

M1 All M8 All M15 All (5)

M3 5 (All) * M9 3 M16A All (9)

M4 All M16B All (4)

M5 All * I4 8

M6 6 (All) * I5 11

M7 4

I2 3
Color Legend: NASA Aerospace Both
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* NASA V2 analysis shows important changes for 
bands M3, M5, and M6 with these bands becoming 
largely non-compliant on IOOB



VisNIR Integrated OOB Response (1/3): g p ( )
Definition and Specification

IOOB (Integrated Out-Of-Band) - Integrated out-of-band response - The ratio of the integral of the response in the 
out-of-band regions to the integral of the response within the extended bandpass when viewing a source simulating the g g p p g g
sum of a diffusely reflected 5800K blackbody (to represent 100% earth albedo) and a 300K blackbody, both of which 
are extended sources. This ratio includes the sum of the upper and lower out-of-band response regions.

3.1.5.1  Spectral requirements
SRV0034 The VIIRS Sensor shall employ a series of spectral bands that comply with the requirements in TABLE 5. [T]
SRV0393 The VIIRS Sensor spectral response shall be characterized with a wavelength uncertainty less than or equal to p p g y q
the values specified in the “Characterization Uncertainty (nm)” column of TABLE 5. [A]

Band Center Wavelength 
(nm)

OOB Integration Low, 
High Limits (nm)

Max 
IOOB

Response
(%)

Character-ization 
Uncertainty

(nm)
100%

Band Center

M1 412 376, 444 1 1

M2 445 417, 473 1 1

M3 488 455, 521 0.7 1

M4 555 523 589 0 7 1

50%
M4 555 523, 589 0.7 1

M5 672 638, 706 0.7 1

M6 746 721, 771 0.8 1

M7 865 801, 929 0.7 1.3

I1 640 565, 715 0.5 1

λ lower OOB λ upper OOB

Out-of-band Out-of-bandBandpass

1% 1%

29

Notes:
[1] The values given under "OOB Integration Limits" are the specified limits on the 1% relative response points.
[2] The OOB integration limits will be the 1% response points determined during sensor characterization.

I2 865 802, 928 0.7 1.3
Extended bandpass
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M4 16 detectors non-compliant out of 16 (cold & nominal
M6 – 6 detectors non-compliant out of 16 (cold & nominal)

Aerospace analysis also shows non-compliances for M3 (all), M5, M6 (all), M7 (4 dets)



VisNIR IOOB (3/3): ( )
Summary with DAWG Recommendations

DAWG AssessmentDAWG Assessment
• Two bands, M1 and M4, are showing IOOB median non compliance. Two bands, 
M3 and M6, are showing non-compliant detectors.
• Minimum IOOB margin across all bands is -62%.
• DAWG still exploring the stitching methodology on a band by band basis to• DAWG still exploring the stitching methodology on a band by band basis to 
support best estimate of IOOB, including the one based on slit function.   In all, there 
are 5 stitching methods being investigated by DAWG team.
• Further corrections, including the smile correction as well as RSO correction are in 
progress and will be reported when ready (smile correction is not expected to changeprogress, and will be reported when ready (smile correction is not expected to change 
IOOB values reported).
• The Raytheon Uncertainty analysis is not mature at this time.

DAWG Recommendations
• Significant non-compliances exist for several bands.
• EDR impact expected for OC EDRs, and possibly AOT (pending).
• Include a "band averaged" IOOB using detector averaging to appropriately reduce

31

• Include a band-averaged  IOOB, using detector averaging to appropriately reduce 
the noise floor of the measurements.  This could affect compliance status.
• There are several differences in the Govt Team analyses at this time.



M1 M2 M3 M4 M5 M6 M7
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SWIR IOOB (1/3): ( )
Definition and Specification

IOOB (Integrated Out-Of-Band) - Integrated out-of-band response - The ratio of the integral of the response in the 
out-of-band regions to the integral of the response within the extended bandpass when viewing a source simulating the g g p p g g
sum of a diffusely reflected 5800K blackbody (to represent 100% earth albedo) and a 300K blackbody, both of which 
are extended sources. This ratio includes the sum of the upper and lower out-of-band response regions.

3.1.5.1  Spectral requirements
SRV0034 The VIIRS Sensor shall employ a series of spectral bands that comply with the requirements in TABLE 5. [T]
SRV0393 The VIIRS Sensor spectral response shall be characterized with a wavelength uncertainty less than or equal to p p g y q
the values specified in the “Characterization Uncertainty (nm)” column of TABLE 5. [A]

100%
Band Center

B d C t W l th OOB I t ti L M Ch t i ti

50%

Band Center Wavelength 
(nm)

OOB Integration Low, 
High Limits (nm)

Max 
IOOB

Response
(%)

Character-ization 
Uncertainty

(nm)

M8 1240 1205, 1275 0.8 1

λ lower OOB λ upper OOB

Out-of-band Out-of-bandBandpass

1% 1%

M8 1240 1205, 1275 0.8 1

M9 1378 1351, 1405 1 1

M10 1610 1509, 1709 0.7 2.3

M11 2250 2167, 2333 1 1.9

I3 1610 1509, 1709 0.7 2.3

33

Extended bandpass

Notes:
[1] The values given under "OOB Integration Limits" are the specified limits on the 1% relative response points.
[2] The OOB integration limits will be the 1% response points determined during sensor characterization.



NASA SWIR IOOB 
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Aerospace analysis shows non-compliances for M8 and M9

No non compliances



SWIR IOOB (3/3): ( )
Summary with DAWG Recommendations

DAWG AssessmentDAWG Assessment
• All SWIR bands are showing IOOB compliance.
• M9 band needs water vapor correction to support final reporting
• Minimum IOOB margin across all bands is 26%.
• DAWG still exploring the stitching methodology on a band by band basis to• DAWG still exploring the stitching methodology on a band by band basis to 
support best estimate of IOOB, including the one based on slit function.   In all, there 
are 5 stitching methods being investigated by DAWG team.
• Further corrections, including the smile correction as well as RSO correction are in 
progress and will be reported when ready (smile correction is not expected to changeprogress, and will be reported when ready (smile correction is not expected to change 
IOOB values reported).
• The Raytheon Uncertainty analysis is not mature at this time.

DAWG Recommendations
• Pending resolution of discrepancies, minimal EDR impact expected.
• Include a "band-averaged" IOOB, using detector averaging to appropriately reduce 
the noise floor of the measurements This could affect compliance status

35

the noise floor of the measurements.  This could affect compliance status.
• Govt Team analyses show discrepancy for band M8.



M11M10M9M8
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TEB IOOB (1/3): ( )
Definition and Specification

IOOB (Integrated Out-Of-Band) - Integrated out-of-band response - The ratio of the integral of the response in the 
out-of-band regions to the integral of the response within the extended bandpass when viewing a source simulating the g g p p g g
sum of a diffusely reflected 5800K blackbody (to represent 100% earth albedo) and a 300K blackbody, both of which 
are extended sources. This ratio includes the sum of the upper and lower out-of-band response regions.

3.1.5.1  Spectral requirements
SRV0034 The VIIRS Sensor shall employ a series of spectral bands that comply with the requirements in TABLE 5. [T]
SRV0393 The VIIRS Sensor spectral response shall be characterized with a wavelength uncertainty less than or equal to p p g y q
the values specified in the “Characterization Uncertainty (nm)” column of TABLE 5. [A]

100%
Band Center

Band Center Wavelength 
(nm)

OOB Integration Low, 
High Limits (nm)

Max 
IOOB

Response

Character-ization 
Uncertainty

(nm)

50%

Response
(%)

(nm)

M12 3700 3410, 3990 1.1 3.7

M13 4050 3790, 4310 1.3 3

λ lower OOB λ upper OOB

Out-of-band Out-of-bandBandpass

1% 1%

M14 8550 8050, 9050 0.9 11

M15 10763 9700, 11740 0.4 10.8

M16 12013 11060, 13050 0.4 6

I4 3740 3340, 4140 0.5 3.7

I5 11450 9900, 12900 0.4 20
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Notes:
[1] The values given under "OOB Integration Limits" are the specified limits on the 1% relative response points.
[2] The OOB integration limits will be the 1% response points determined during sensor characterization.

Extended bandpass



NASA TEB IOOB 
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M16B– 16 detectors non-compliant out of 16 (cold & nominal)
I5 – 11 detectors non-compliant out of 32 (cold & nominal)

Aerospace analysis shows only handful of detectors non-compliant for M15, M16A,B



TEB IOOB (3/3): ( )
Summary with DAWG Recommendations

DAWG AssessmentDAWG Assessment
• Four bands, M15,M16A&B and I5, are showing IOOB median non compliance,. 
Band I5 is showing 11 non-compliant detectors.
• DAWG still exploring the stitching methodology on a band by band basis to 
support best estimate of IOOB including the one based on slit function In all theresupport best estimate of IOOB, including the one based on slit function.   In all, there 
are 5 stitching methods being investigated  by DAWG team.
• The Raytheon Uncertainty analysis is not mature at this time.

DAWG Recommendations
• Non-compliances exist for bands that support SST KPP.
• EDR impact expected to be small for SST, but confirmation is needed.
• Include a "band averaged" IOOB using detector averaging to appropriately reduce• Include a band-averaged  IOOB, using detector averaging to appropriately reduce 
the noise floor of the measurements.  This could affect compliance status.
• Govt Team analyses show discrepancy on number of M15, M16 detectors that are 
non-compliant.
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M12 M13

40



M14 M15 M16
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We’re Not Done Yet: F1

1. The Government Team has not yet reached a consensus on 
all spectral performance compliance/non-compliances, esp 
IOOB.  Further efforts (updated analyses, consistent 
methodology, team reviews) are necessary.

2. Government Team consensus on spectral performance p p
compliance/non-compliance should be reconciled with 
Industry results.  If there are disagreements, then ???

3 A water vapor corrected M9 RSR should be included in the3. A water vapor corrected M9 RSR should be included in the 
“official” F1 RSR set.  The Government Team has the 
resources to provide this, in collaboration with NG.

4. Further testing on spectral is planned at Ball Aerospace in 
the Feb – April timeframe.  The focus will be on VisNIR 
spectral performance.  NIST Traveling SIRCUS will be 

42

p p g
deployed to Ball for this testing.



F2 Spectral Considerations

1 Alternatives to the SpMA GSE are under review for F2

p

1. Alternatives to the SpMA GSE are under review for F2 
spectral testing.  These include the NIST Traveling SIRCUS 
(RSB), and an FTIR based option for TEB.  Considerable 

i f t t ti ith i l t b tt d t litsavings of test time, with equivalent or better data quality, 
are anticipated if these alternatives are accepted into the 
test program.

2. Traveling SIRCUS will be used in S/C level testing at Ball.  A 
demonstration of FTIR based measurements is anticipated 
by the end of 1st Quarter CY 2010 NIST and Wisconsin areby the end of 1 Quarter CY 2010.  NIST and Wisconsin are 
partnering in this effort.

3. An improved IFA (reduced scatter) will be used for F2, 
reducing the amount of Xtalk (and OOB) for VisNIR bands
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reducing the amount of Xtalk (and OOB) for VisNIR bands.



Backup Slidesp
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M1 M2 M3 M4 M5 M6 M7, I2I1

45



M8 M9 M10, I3 M11
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M12 M13I4M12 M13I4
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M14 M15 M16I15
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VIIRS Bands mapped to EDR

DNB M1 M2 M3 M4 I1 M5 M6 M7 I2 M8 M9 M10 I3 M11 M12 I4 M13 M14 M15 I5 M16
 Wavelength (um) 0.7 0.412 0.445 0.488 0.555 0.64 0.672 0.746 0.865 0.865 1.24 1.378 1.61 1.61 2.25 3.7 3.74 4.05 8.55 10.76 11.45 12.01

1 Imagery x x x x x x x x x x x x x x x x x x x x x
2 Sea Surface Temp x x x
3 Soil Moisture Uses VCM, VIIRS LST and several CMIS products, but no SDRs
4 Cloud Base Height x x x x x x x x
5 Cloud cover/Layers x x x x x x x x5 Cloud cover/Layers x x x x x x x x
6 Cloud Optical Part Size x x x x x x x
7 Cloud Thickness x x x x x x x
8 Cloud Top Height x x x x x x x x
9 Cloud Top Pressure x x x x x x x x
10 Cloud Top Temp x x x x x x x x
11 Land Surface Temp. x x x x
12 Active Fires x x x x x x12 Active Fires x x x x x x
13 Vegetation Index x x x
14 Snow Cover (Binary) x x x x x x
15 Snow Cover (Fraction) x x x x x x x
16 Surface Type x x x x x x x x x x x x x x x x
17 Surface Albedo x x x x x x x x x
18 Ice Surface Temp. x x
19 Net Heat Flux Uses VCM and other VIIRS EDRs but no SDRs19 Net Heat Flux Uses VCM and other VIIRS EDRs, but no SDRs
20 Surface Temperature (IP) x x x
21 Ocean Color / Chloro x x x x x x x
22 Sea Ice Age x x x x x
23 Aer Opt Thick (Ocean) x x x x x x x x x x
24 Aer Opt Thick (Land) x x x x x x x x x
25 Aer Part Size (Ocean) Uses AOT, but no SDRs
26 Aer Part Size (Land) Uses AOT, but no SDRs6 e a S e ( a d) Uses O , bu o S s
27 Suspended Matter x x x
28 Total Prec Water x x x x x
29 Cloud Mask (IP) x x x x x x x x x x x x x x x
30 Ice Location/Conc. (IP) Imagery Application is not re x x x x x
31 Sfc Reflectance (IP) x x x x x x x x x x x x
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Ocean Dual Gain Bands:  M1-M5, M7, M13 VIS NIR SWIR MWIR LWIR
Land

Aerosol
Clouds

Ice and Snow x Denotes bands that are Not primary inputs into algorithm.  Used as internal check for algorithm.



TVAC Performance Assessment

RSR S i l I

Initial Version –

RSR Special Issues
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Spectral RSR Analysis
Special Issue #1p

• SpMA RSO was not measured for SpMA configuration #4. 
The spectral output of the SpMA source must be measured to remove 
the spectral effect of the source from the FU 1 RSR measurementsthe spectral effect of the source from the FU-1 RSR measurements.  
The source was not measured for SpMA config #4 (see table below). 

Raytheon has provided a surrogate in place of a measurement.  Govt Team 
remains concerned about the efficacy of this surrogate.

h d d h h d iGovt Team has recommended that Raytheon use measurements during 
TVAC to support a “best effort” correction.
Govt Team exploring alternative pathways to a Raytheon-led effort to 
address this concern.

i l i OCPotential impact on OC EDRs.

SpMA 
Config# Begin Date End date

Bulb 
#

Slit 
Confi

g #
Alig
n # ATP?

Applicable 
ATP Data RSR Datag g g

1 Nov-08 ~4/29/2009 1 1 1 Full Apr-09 None

1a ~4/29/2009 ~5/10/2009 1 1 1a None Apr-09 ETP-663 (M1 only)

2 ~5/10/2009 ~7/10/2009 2 1 2 Full May-09 M12-16, I4odd, I5

Jul-09 
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3 ~7/15/2009 7/19/2009 2 2 3 Smile (smile); RSO? I2, M8odd(1), I4even

4 7/20/2009 7/29/2009 3 2 4 None ?
M8even, M8oddOOB(2), M9-11,I1, I3, M1(1)*, 
M4(1)*, M7

5 7/30/2009 8/17/2009 4 2 5 Full
Aug 2009 / 
Sept 2009

M2-3*, M5-6*, M1(2), M4OOB(2), M8oddIB(2), 
M8oddIB(3), M10IB(2)



Spectral RSR Analysis
Special Issue #2

• Band M9 RSR requires correction to remove the influence of 
ambient water vapor on the measured RSR. 
Raytheon has not undertaken this correction for their initial RSR

p

Raytheon has not undertaken this correction for their initial RSR 
delivery since requirements can be met without the correction.  
However, the correction supports best M9 RSR determination for 
SDR and EDR evaluation.SDR and EDR evaluation. 

Inaccuracies in RSR will affect SDR accuracy.
Govt Team has undertaken their own effort to generate a water vapor 
correction for M9 and will share with Raytheon as needed.  
Potential impact on Cloud Mask IP and aerosol EDRsPotential impact on Cloud Mask IP and aerosol EDRs.
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