
August 25, 1992

TO: MODIS Science Team Members

FROM : MODIS Science Team Leader

SUBJECT: MODIS Data Products and Instrument Descope Candidates

You will be faxed very shortly material dealing with the items
noted above. These are items which we have finally been given
permission to release to the Science Team. The material has been

developed during various EOS Project and Program efforts to
examine alternatives for reducing costs. Both the MODIS descope
and the reduced MODIS data products may be discussed in related,
but larger contexts during the EOS Payload Panel meeting scheduled

for September 8-10, 1992. I, therefore, need your reactions and
recommendations to support me in my Payload Panel participation by
September 4 at the latest. Please get these inputs to me via
electronic mail or fax (GSFCMAIL ID: VSALOMONSON or Internet:
vsalomonson@gsfcmail .nasa.gov; fax: 301-286-3884) .

The reduced data product “rules” are rather well discussed in the
cover letter by Dr. Asrar, the EOS Program Scientist. There will

be a helpful analysis of MODIS data products sent to you by Al
Fleig concurrently.

In the case of the MODIS instrument descopes, you will find
relative dollar numbers to give you a feeling for the cost
reduction impact of the various alternatives. These items have
been discussed in the Project and with SBRC so they are credible
alternatives.

The relative lateness of this submission to you may be a question.
All I can say is that the timing was bound by administrative
constraints defined by the highest NASA levels. The good news is
that the material is finally available, albeit with a short
response time relative to the Payload Panel meeting. Your best

efforts in guiding me at the Payload Panel will be appreciated. I
think we can expect to necessarily continue to work on these
matters between now and the Science Team meeting in October in
California.

Thank you for your efforts.

Vincent V. Salomonson
MODIS Science Team Leader



Memorandum

To: Director ofEarth Sciences/l? Salomonson/900
From: MODIS Instrument Systems Manager/R. Weber/421
Date: 08/25/1992
Subject: Subject: Meeting on Risk Reduction Measures for MODIS

A meeting to discusscost and schedule risk reduction on the MODIS instrument contract was
held today. The attendees were V. Salomonson/900, C. Scolese/421, B. Guenther/935, W.
Barned970, K Anderson/422, and R Weber/421.

Mr. A. Mika of SBRC recently commented that MODIS is in much better shape at one year than
was the first Thematic Mapper. This is good. However, it must be recalled that the final TM
cost was far above the original TM contract price, and the EOS program cannot afford such
growth.

C. Scolese understands that D. Diner and J. Barker expect to resample the MISR and MODIS
data. This expectation makes it hard to justifi the very difficult and expensive band-to-band
registration requirements on MODIS. A further challenge to the present registration requirement
is that calibration accuracy is reduced by the Modulation Transfer Function (MTF) for scenes
with much spatial content. Recent SBRC analyses suggest that MTF is much more significant
than registration for band-to-band radiometric accuracy.

For many months, the highest priority concern of SBRC has been registration. We have recently
added to the contract a requirement for crosstrack adjustment, which will allow fine tuning of
the sample timing and provide crosstrack registration to within 25 meters. Registration remains
their highest risk concern, even with the adjustable crosstrack registration between focal planes.
This risk is reflected in item numbers 7 and 8 on the attached list.

The second highest priority concern of SBRC is performance of longwave detectors, both
photovoltaic and photoconductive. This risk is reflected in item numbers 5 and 6 on the attached
list.

SBRC has identified several opportunities in which early procurement of parts/components for
later MODIS models, concurrent with procurement for the first models, will produce large
savings.

One of the most effective risk reduction measures will be to accept certain cases in which the
instrument falls short of the spec as built, rather than insisting that SBRC rework it every time.
In order for this to be a practical approach, we need a joint Science/Management Performance
Review Tea- to permit rapid decisions on the acceptability of sub-specified performance.
When instrument integration and testing are underway, it is probable that some specifications
will not be satisfied fully. Flexibility to accept reduced performance quickly, in selected cases,
can avoid the direct costs of rework and the even larger costs of schedule delay during rework



An effective team for prompt decisions will necessarily involve only a small number of scientists
and managers. If this team cannot be established, greater relaxation in requirements must be
instituted now.

Activities at GSFC and SBRC have developed lists of risk reduction options. The attached list
contains the most attractive of the options on our longer lists, from the joint standpoint of
potential saving and programmatic impact. Multiple variations are offered for some options.
The dollars shown are rough estimates, including SBRC and GSFC judgments regarding both
immediate contract savings, and generally much larger overrun risk reductions. A large subset
of this list constitutes an action plan consistent with current fiscal realities.

It is clear that several of these science options must be implemented now, in order to prevent
them from consuming inordinate resources, and thereby impacting science much more severely
later. This list should be prioritized, considering both science and cost impacts.

Richard R Weber
MODIS Instrument Systems Manager

cc: C. Scolese
K. Grady/421
W. Bames/970
B. Guenther/970
K Anderson/970



Potential AM-1 Cost Reduction Measures

Require-

Item Baseline Cost Reduction Measure / Impact ment Schedule Max

~umber Affected Risk Savings

Descopes Recently Implemented

1 Specification paragraph 3.1.4,4 required Delete thermal aspects of model. $0.6M

Structural/Thermal Model.

2 Specification paragraph 3.3.5 required mapping Delete polarization requirements and $0.075M

the polarization of all bands. measurements for bands 20 through 36.

3 GIIS Relax mass-properties requirements in the GIIS to: GIIS $0.17M

*0.05 kg mass accuracy *2.3 kg mass accuracy
*5 mm center of mass *15 mm center of mass
*lO”A moment of inertia *25% moment of inertia

Impact SBRC must procure new measurement
equipment to meet current requirements.

4 CDRL 509 5 copies of all configured drawings Reduce number of delivered drawings from 5 to 2 CDRL 509 None $0.02M
and deliver those as aperture cards only.
Impact Inconsequential.

Descope Requirements / Design / Operations Under Consideration
Assumes Recommendations are Adopted, Minimum Cost Savings Captured

5 Full detector performance at delive~. Every (Alternate to 6) Implicit Reduced $4.35M
detector element meets the specifications. Allow less than 100% detector operability at the

time of launch. Allow 2 dead elements per FPA,
with no more than 1 dead element per band.

Impach Minor degradation in science. Less than
10% of degradation already accepted for end of
life success.

6 Full detector performance at delivery. Every (Alternate to 5) Reduced $0.75M
detector element meets the specs, Relax detector operability requirements as follows:

At delivery, two detector elements per spectral
region (i.e., VIS, NIR, SWIR, MWIR, or LWIR) may
have a response as much as 50% below the other
detector elements for the same band.

Impact Minor science degradation
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Potential AM-1 Cost Reduction Measures

Require-

Item Baseline Cost Reduction Measure / Impact ment Schedule Max

tiumber Affected Risk Savings

7 Registration to 0.1 pixel (Alternate to 8) Spec Large $4M

Specify the stability of registration to 0,1 pixel, but 3.4.6.3 Reduction

relax the maximum absolute registration
requirement to 0.3 pixel between warm focal
planes or between cold focal planes, and 0.5 pixel
from warm to cold focal planes,

Impact Major relaxation for SBRC. Moderate
science degradation.

8 Spec 3.4.6.3 Registration (Alternate to 7) Large $1.IM

Relax registration requirements by a factor of 1.5 Reduction

between warm focal plane, and by a factor of 2 for
warn to cold focal planes.

Impact Significant relaxation for SBRC. Moderate
science degradation.

9 Speo 3,1.4.1 requires fully performing Engineering Revise the contract so that the specs for EM SNR, Medium $2.6M
Model. Polarization, radiometric accuracy and stability,

registration and calibration requirements are
reduced by 25%. Retain present specs as goals.

Impact Increases performance risk for PFM

10 PAR Rev A 420-05-01 Procure selected integrated circuits and hybrids to PAR Rev A Minimal $4.5M
MIL-H-38534 Grade 2 requirements instead of Grade 1, Cost of 420-05-01
S-31 1-70 Grade 1 parts approximately 4 times that of Grade

2. Requires revision or wavier to PAR.

Impact Reduced testing may increase risk of
failing to meet 5 year lifetime requirement.

11 420-05-01 Delete requirement to base and document derived PAR 9.2.1 Medium $0.5M
MIL-STD 1246 contamination allowance levels on analyses.

Impact:

12 Spec 3.4.9.1 Inflight Calibration requirements for Delete radiometric function of SRCA Spec $3M
radiometric measurement Impact Use ground buth, solar diffuser, and the 3.4.9.1

moon
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Potential AM-1 Cost Reduction Measures

Require-

Item Baseline Cost Reduction Measure / Impact ment Schedule Max

lumber Affected Risk Savings

13 Specification paragraph 3.3.4.2 requires bands 31 Eliminate the extended dynamic range in bands 31 $0.3M

and 32 to have extended range to 400K. and 32 required for fire detection. A 30°A
relaxation in detector performance can be
accepted, If saturation is allowed at 324K instead
of 400K. currently, consideration is being given to
nonlinear gain to achieve the required performance
over the extended dynamic range.

Impact Can’t sense hot scenes

14 GSFC must approve NSPARS @prove NSPARS in-house and provide notification PAR Medium $0.3M

420-05-01 Sec 5 to GSFC 420-05-01

Impact Sec 5

15 Specification paragraph 3.4.9.3 requires solar Eliminate the requirement for SDSM. Elimination $1.75M

diffuser stability monitor (SDSM) of the SDSM would be considered only if alternate
approaches, such as ground truth or lunar
calibration, can be used to monitor for diffuser
degradation.

Impact: Need to use ground truth and lunar data.

16 Spec 3.3.5 Polarization spec 2.0% Relax polarization spec to 2.3% Reduced $0.125M

Impact: Minor science degradation.

17 Spec requires full performance (Overlaps some others.) Reduced $3M

Revise the contract so that the specs for PFM significantly

SNR, Polarization, radiometric accuracy and
stability, registration and calibration requirements
are reduced by 250A. Retain present specs as
goals.

Impact Science would be degraded by TBD.

18 Spec 3.3.3, 3.3.4 Remove observing bands 24,25,26, and 30. $3M

Impact Eases focal plane requirements. Aids
temperature of radiative cooler.

19 Spec 3.3.3, 3.3.4 Remove observing bands 27 and 28 from the AM $1.2M
MODIS; remove bands 33 and 35 from the PM
MODIS.

Impact Eases focal plane requirements. Aids
temperature of radiative cooler.
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Potential AM-1 Cost Reduction Measures

Require-

Item Baseline Cost Reduction Measure / Impact ment Schedule Max

dumber Affected Risk Savings

The following economies cannot be implemented unless extra FY93 funds are identified

20 Procure EEE parts simultaneously for PF, FM1, $5.4M
and FM2.

Impact Requires additional $5M in last 3 quarters
of FY93.

21 Focal Plane Assemblies (FPAs) produced Assemble all flight model FPAs (PF, FM1, FM2, $1.3M

sequentially, Only EM and PFM currently allowed and Spares) and deliver concurrently.
to proceed now. Impact Requires additional $150K in first half of

FY93 and another $300K in the last half of W93.

22 Scan mirrors for up through PFM allowed to Allow concurrent procurement of scan mirror for $0,35M

proceed now. PF, FM1, and FM2.

Impact Requires additional $200K during fourth
quarter of FY93.

23 Filters up through FM2 now on subcontract. Increase current purchase orders for filters and $IM
dichroics to include quantity for FM3, FM4, and
FM5.

Impact Requires additional $35K during fourth
quarter of FY92. Improves science by making
filters more uniform between all flight units.

24 FPA cables for EM and PFM allowed to proceed Allow concurrent procurement of FPA cables for $0.02M
now. PF, FM1, and FM2.

Impact Requires additional 20K during second
quarter of FY93.
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mm
National Aeronautics and
SpaceAdministration

Washington, D.C.
20546

Reply to Am of. SE

/w ]Z [wu-
Vincent V. Sa.lomonson
Code 900
Goddard Space Flight Center
National Aeronautics and
Space Administration

Greenbelt, MD 20771

I haveenclosedcopiesoftheoriginalandrevisedScientitlcdataproductsthatwere the
subjectofsome discussionat the IWG in Keystone. The revised list was obtained from
the original list by applying the following criteria: (i) focus on Level lB radiance data,
which is essential for producing the higher level data products; (ii) focus on Level 2
products that meet the established scientiilc priorities for EOS and are in a mature state
of development; (iii) remove redundant data products; (iv) defer those scientitlc products
that require further development due to either a lack of current measurement capabilities
or a requirement for additional research beyond the launch of respective instruments; and
(v) remove highly specific data products, which are required by individual investigators
but may not have broad utility for the entire EOS and GlobaI Change community.
Redundant data products were identified through designated primary instrument teams
that were encouraged to seek collaborative efforts with other interested teams.

I consider the enclosed revised list as a first draft which needs to be examined by you and
the rest of the EOS investigators. If you would like to include additional products in the
list, please give mea clear and concise scientific justification. This should include: (i) a
brief statement of the scientific @oblem(s) to be addressed; (ii) current developmental
status of the product(s); (iii) source(s) of existing data, if any, to generate the product(s);
and (iv) the need for the product(s) if they could be construed as redundant with those
identified on the revised list.

I envision that the number of data products will increase gradually as the EOS program
matures, and that EOS investigators will work with the broader Earth science and Global
Change communities to identify, produce, validate and promote additional products. The
criteria for accepting additional standard products to EOSDIS will have to include both a
clear and concise scientific justification and an acceptance by the EOS and broader Earth
science communities.



Please return your comments/suggestions to me by Thursday, August 27, 1992. This will
allow me to use your input during the discussions at the Payload Panel meeting in early
September.

Sincerely,

EOS Program Scientist

Enclosures:
Original List of Scientific Data Products
Revised List of Scientific Data Products


































