Appendix B

Crosscutting Solutions Program:  

Integrated Benchmarked Systems

Joint Agency Commercial Imagery Evaluation (JACIE) Project Element Plan

1.0 Purpose and Scope 

Integrated Benchmarked Systems is that part of the Crosscutting Solutions Program whose purpose is to provide the systems engineering services and support to perform evaluation, verification and validation (V&V), and benchmarking required by Earth Science Applications’ national applications programs.  Integrated Benchmarked Systems also provides critical support to the Earth Science Enterprise through understanding the utility of commercial remote sensing products for science use through involvement in the Joint Agency Commercial Imagery Evaluation (JACIE) team.  The JACIE team is an interagency collaboration between NASA, the U.S. Geological Survey (USGS), and the National Geospatial-Intelligence Agency (NGA) focused on the characterization of commercial remote sensing data products for government use.

This plan encompasses fiscal year 2004, and directly supports the following Integrated Budget and Performance Document (IBPD) performance measures:

4ESA4: V&V at least two commercial remote sensing sources/products for Earth science research.

5ESA1: Work within the Joint Agency Commercial Imagery Evaluation (JACIE) team and the Commercial Remote Sensing (CRS) Policy Working Group through partnerships with NGA (formerly NIMA), USGS, NOAA, and USDA to verify / validate at least two commercial remote sensing sources/products for Earth science research, specifically with respect to land use and land cover observations for carbon cycle research and water cycle research.

2.0 Project Goal and Objectives 
The goal of this project is to perform characterization/V&V of commercial sources of data for Earth science research through participation in the Joint Agency Commercial Imagery Evaluation (JACIE) team.  Specific objectives of the JACIE project are

1. Perform radiometric, spatial response, and geopositional accuracy characterizations of  DigitlGlobe’s QuickBird and Orbimage’s OrbView-3 data products, and report results to the NASA Earth science community through an annual workshop and peer-reviewed publications.

2. Perform an assessment of commercial remote sensing sources and products for their ability to support land use / land cover measurement requirements for carbon cycle and water cycle research, and develop a plan to characterize at least 2 such sources or products in FY05.

3.0 Project Team 

Project Management

Crosscutting Solutions Program Manager:  
Martin Frederick, NASA Headquarters Code YO

IBS Project Manager:



Craig Peterson, NASA Stennis Space Center

JACIE Project Manager: 


Vicki Zanoni, NASA Stennis Space Center

NASA Centers

John C. Stennis Space Center 

POC: Vicki Zanoni

Partner organizations
Lockheed Martin-Stennis Operations (LMSO) technical support contractor

National Geospatial-Intelligence Agency (NGA)

U.S. Geological Survey (USGS)

University of Arizona (UofAZ)

South Dakota State University (SDSU) 

DigitalGlobe, Inc. (DG)

Orbital Sciences Corporation (OSC)

OrbImage, Inc. (OI)

4.0 Roles and Responsibilities

Stennis Space Center:  Stennis Space Center (SSC) represents NASA as part of the JACIE team.  SSC communicates NASA’s Earth science needs for characterized data to the JACIE partners and leverages USGS and NGA characterization expertise.  SSC maintains a well-instrumented site for the characterization of high spatial resolution remote sensing systems and products, and performs radiometric, spatial response, and geopositional accuracy assessments of commercial products. The SSC civil servant staff relies heavily on the Stennis Technical Support Contractor, Lockheed Martin-Stennis Operation (LMSO).  The SSC civil servant team manages and directs the LMSO team in performing systems engineering tasks and meeting project deliverables.
U.S. Geological Survey:  The U.S. Geological Survey brings many years of mapping experience to the JACIE team.  Using several of its highly-georeferenced sites, the USGS performs geopositional accuracy assessments of commercial remote sensing data products.

National Geospatial-Intelligence Agency:  The National Geospatial-Intelligence Agency provides geospatial intelligence services to Department of Defense customers.  NGA purchases large amounts of commercial remote sensing data and evaluates its utility for DoD and intelligence uses worldwide.  As part of the JACIE team, NGA performs image quality and geopositional accuracy assessments of commercial remote sensing products.

University of Arizona:  The University of Arizona directly supports NASA’s participation in the JACIE team.  The UofAZ has several years of experience in the radiometric characterization of several NASA Earth Observing System (EOS) instruments, using large, uniform dry lake bed sites in the Western U.S.  The UofAZ uses the same sites to perform radiometric characterization of commercial remote sensing data products, as directed by NASA SSC.

South Dakota State University: South Dakota State University directly supports NASA’s participation in the JACIE team.  SDSU has several years of experience in the spatial, geopositional, and radiometric characterization of several NASA EOS instruments.  SDSU uses a local site in Brookings, SD to collect radiometric ground truth data to support NASA’s radiometric characterizations.  Additionally, SDSU performs spatial response and geopositional accuracy characterizations of commercial remote sensing data products, as directed by NASA SSC.

DigitalGlobe, Inc.:  DigitalGlobe (DG) provides high resolution satellite imagery to NASA through a Scientific Data Purchase (SDP) contract.  Through the SDP contract, NASA purchases a select number of images to support NASA’s JACIE analyses.  DG provides technical support in scheduling image acquisitions and in discussing and resolving engineering issues related to JACIE team assessments.

Orbital Sciences Corporation and OrbImage: Orbital Sciences Corporation (OSC) and OrbImage (OI) are partners with NASA in a non-reimbursable NASA Space Act Agreement designed to facilitate the characterization of high spatial resolution satellite imagery from the OrbView-3 (OV-3) spacecraft.  Through the agreement, NASA will perform early-orbit characterization of OV-3 data in exchange for access to early orbit imagery from OSC.  Upon acceptance of the operational systems from OSC, Orbimage will provide additional imagery to support JACIE characterizations.  OSC and OI provide technical support in scheduling image acquisitions and in discussing and resolving engineering issues related to JACIE team assessments.

5.0 Implementation Approach

Through the JACIE team, NASA participates with NGA and USGS in a collaborative interagency approach for the characterization of commercial remote sensing products for government use.  Specifically, NASA Stennis Space Center (SSC) characterizes commercial products for use by its Earth science research community.  To accomplish this, NASA SSC relies heavily on a team of technical support contractors.  The technical support contract, is awarded through a competitive solicitation released by Stennis Space Center.  The current TSC contractor supporting the JACIE project element, Lockheed Martin-Stennis Operations (LMSO), includes a team of engineers, scientists, and technicians performing many of the tasks within this element.  The civil servant staff at SSC also contributes to the accomplishment of tasks by providing both technical and programmatic input and oversight.  

As part of this effort, NASA will lead the JACIE team by coordinating with NGA and USGS to leverage characterization expertise, and by interacting with industry to communicate and share calibration and characterization results.  Additionally, NASA will team with experts in academia including the University of Arizona and South Dakota State University to perform thorough characterizations.  JACIE characterization results and related activities will be communicated to the science community through face-to-face meetings, an annual JACIE workshop, NASA Technical Memos, and peer-reviewed publications.

Recognizing that commercial remote sensing systems have the capacity to serve a portion of science research measurement needs, a systematic study of NASA’s Earth science requirements for commercial data/products specifically with respect to land use and land cover observations for carbon cycle and water cycle research will be performed, and plans/recommendations for the V&V and purchase of such data/products will be developed.  Data requirements and JACIE-related activities will also be communicated as part of the implementation of the Commercial Remote Sensing Space Policy. 

NASA, through the Scientific Data Purchase (SDP) Program, purchased $70 million worth of commercial remote sensing data and products to support on-going NASA Earth science research.  NASA SSC was responsible for the administration of the SDP program and verification & validation of data products for Earth science use.  Because some of the products purchased through the SDP are still being delivered to NASA in FY04, remaining V&V and documentation will be performed to ensure that products distributed to the Earth science community are meeting stated accuracy specifications.

Specific activities in FY04 include the following:

1. Field characterization exercises, including collection of ground reference data for radiometric characterization at several characterization sites, in conjunction with QuickBird and OrbView-3 image acquisitions.

2. Characterization of field instruments against NIST-traceable sources, and maintenance of field targets, equipment, and instrumentation.

3. Radiometric, spatial response, and geopositional characterization of acquired imagery.

4. Coordination of and participation in an annual JACIE workshop

5. Documentation of QuickBird and OrbView-3 characterization results through presentations, posters, and technical manuscripts 

6. Completion of EarthSat Geocover MSS, TM, and ETM+ geopositional accuracy assessments and corresponding V&V reports.  Presentation of results at a national conference, and submission of a peer-reviewed manuscript communicating results.

7. Completion of NASA Technical Memos documenting Intermap Star3i and Positive Systems ADAR5500 characterizations.

6.0 FY04 Deliverables

· Radiometric, spatial response, and geopositional characterizations of QuickBird and OrbView3 data products

· JACIE Workshop and Proceedings

· Draft QuickBird characterization manuscripts (V&V results reports)

· Draft assessment of commercial sources for carbon and water cycle research 

· Commercial data requirements analysis with respect to NASA Earth science land use and land cover observations for carbon cycle research and water cycle research, and plan for accessing relevant data sources for JACIE characterization.

· EarthSat Geocover MSS, TM, and ETM+ V&V results reports, conference paper and presentation, and submitted manuscript

· EarthWatch/Intermap Star3i and Positive Systems ADAR5500 NASA Technical Memos documenting NASA’s data product characterization results

7.0 Schedule & Milestones

· QuickBird acquisitions at UofAZ and SDSU sites (September 2003 – January 2004)

· QuickBird and Orbview-3 acquisitions at SSC site (October 2003 – March 2004)

· Perform QuickBird and OrbView-3 geometric, spatial, and radiometric characterizations (April – July 2004)

· Conduct technical interchange meetings (TIMs) with DigitalGlobe and Orbimage TIMs (July 2004)

· Prepare and submit draft manuscripts for a special journal issue focused on JACIE QuickBird characterizations (June – August 2004)

· Prepare JACIE workshop presentations and posters (August – September 2004)

· Conduct and participate in JACIE workshop (September 2004)

· Perform initial assessment of commercial sensors for carbon and water cycle research (December 2003 - February 2004)

· Coordinate with NASA Code YS to refine carbon and water commercial source assessments and develop plan to acquire and V&V at least 2 commercial sources to support this research (March – September 2004)

· Complete remaining EarthSat MSS, TM, and ETM+ assessments and reports (October 2003 – February 2004) 

· Prepare EarthSat Geocover characterization results manuscript and submit to a major peer-reviewed remote sensing journal (March – June 2004)

· Deliver EarthSat Geocover characterization results conference paper and presentation at annual ASPRS conference (May 2004)

· Complete the EarthWatch/Intermap STAR-3i NASA Technical Memorandum (February 2004)

· Complete the Positive Systems NASA Technical Memorandum (July 2004)

· Post all completed V&V documentation to ESA website (February 2004)

8.0 Budget 

The JACIE project element FY04 budget and spend plan are shown in Table 1 and Figure 1, respectively.  

Additional resource contributions are provided by the USGS and NGA.  The USGS provides ithe resources required to perform the USGS portion of JACIE geopositional analyses.  NGA provides the resources needed to perform intelligence-based image quality and geopositional accuracy assessments.  Additionally, NGA provides a select number of commercial images to support NASA’s radiometric assessments.  




Table 1: JACIE FY04 Budget



FY04 Budget

ACTIVITY
PERFORMING ORGANIZATION
Procurement ($K)
NASA SSC Civil Servant FTE

QuickBird characterization
NASA SSC technical contractor
550
0.1

OrbView-3 characterization
NASA SSC technical contractor
275
0.1

Complete SDP EarthSat V&V and SDP documentation
NASA SSC technical contractor
100
0.03

FY05 Carbon and Water V&V preparation
NASA SSC technical contractor
100
0.1

Characterization support - EOS expertise
South Dakota State University 
100
0.01

Characterization support - EOS expertise
University of Arizona
75
0.01

TOTAL

1200
0.35

Figure 1:  JACIE FY04 Spend Plan
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9.0 Performance Measures

JACIE project performance will be assessed using several methods.

1. Technical team meetings or teleconferences, of at least one per month but likely more frequently,  between the NASA project team and technical contractor project staff to assess project task status.   

2. Weekly activity reports provided by contractor staff to NASA.

3. Weekly activity reports provided by NASA Stennis Space Center to NASA Headquarters Code Y.

4. Participation in weekly NASA Code YO staff teleconferences

5. Program reviews conducted every other month at NASA Stennis Space Center.

6. Direct interaction, at least once per quarter, with Federal partners to communicate progress and leverage activities and results.

7. Direct interaction with NASA science customers to define carbon cycle and water cycle research requirements and identify relevant commercial data sources

8. Direct interaction with industry data providers to understand system performance and communicate characterization results.

9. Partner and customers review of project results and reports developed by project team, and peer-review of technical manuscripts. 

10. Management Signatures

Vicki Zanoni

JACIE Project Manager

NASA Earth Science Applications Directorate

NASA John C. Stennis Space Center, Mississippi

Date

