Analysis and Exploitation Center

Draft Scope of Work

1.0
Introduction

1.1 Background - The Analysis and Exploitation Center (AEC) provides technical analysis support in 

the areas of flight test data collection planning, data reduction, data analysis, data exploitation, target model development and signature generation, algorithm development and evaluation, and special studies to the Missile Defense Agency (MDA) and the Services. The AEC provides recommendations and analysis products to improve performance and reduce risk associated with the Ballistic Missile Defense System (BMDS) Elements.

1.2 Scope - The scope of AEC’s analysis activity includes missile/target ground tests, Ballistic Missile 
Defense (BMD) and Target of Opportunity flight tests (boost, midcourse, and terminal phases), Rest-of-the-World missile flight tests, and other agency flight tests.  AEC’s mission is to provide comprehensive technical assessments, recommendations, analysis products, and critical lessons learned in a timely manner to the US Army Space and Missile Defense Command (SMDC), the MDA community, intelligence agencies, the BMDS Elements, and other appropriate organizations and agencies. The AEC shall provide key analyses and products through cost-effective solutions and critical technology support for the resolution of optical sensor issues, resulting in increased effectiveness of BMDS Elements.

2.0 Requirements - The contractor shall support the following BMD areas:  Pre-Mission Data 

Collection Planning, Data Reduction, Data Analysis and Exploitation, Target Modeling and Signature Generation, Algorithm Technology Development and Evaluation, and Special Studies.

2.1
Data Collection Planning - The contractor shall support pre-mission data collection planning 

activities to enhance the collection of high-quality data of interest to the MDA community. As part of this process, the contractor shall perform analysis and generate products, such as auxiliary sensor measurement requirements definition, test definition and mission planning, optimum sensor suite settings and locations, launch time recommendations, mission requirements planning, telemetry data reduction recommendations, thermocouple placement options, data handling plans, and on-site flight test sensor coordination and quick-look reporting. The contractor shall also participate in data requirements reviews, mission planning meetings, design reviews and other technical interchange meetings for each mission and perform sensor trade and cost studies.

2.2
Data Reduction - The contractor shall perform the reduction of relevant data from specified sensors [including High-Altitude Observatory (HALO) II, and perhaps also HALO I, Wide-body Airborne Sensor Platform (WASP), Atmospheric Infrared Sounder (AIRS), etc] collected during Ground-based Midcourse Defense (GMD), Aegis BMD, MDA Targets, Measurement Programs, etc. flight experiments.  Flight data shall be reduced using flight calibration measurements to obtain the final calibrated data products within short timelines as dictated by the customer.  Post-flight analyses shall include iterative processing to obtain the optimal parameters for the processing chain.  Special requests from end users of the data for specific processing shall also be performed, as necessary.  Data Reduction products include the following: final HALO II (and/or other sensors) reduced imagery and signatures, improvements to on-board processing routines, and data products produced by special request.  Independent research of the sensor processing methods shall be conducted to determine if any improvements are recommended.  Such improvements shall be tested and delivered to the HALO II (and/or other sensors) program for incorporation into on-board processors, as necessary.
2.3
Data Analysis and Exploitation - The contractor shall provide on-site flight and ground test support and perform data analysis to support the generation of a quick-look report.  Contractor shall reduce data, as required, and perform detailed data analysis to characterize target scenes and investigate unexpected phenomena.  The contractor will analyze these data to identify the basic target phenomenology observed and to assess the data applicability to sensor function and algorithm validation. The contractor shall apply their experience to airborne and ground-based optical systems such as Airborne Surveillance Testbed (AST), HALO, HALO-II, Fireball Sensor, WASP, Fly Along Sensor Package (FASP), Sea Lite Beam Director (SLBD), Reagan Test Site (RTS) Optics, Kwajalein Infrared Telescope (KIT), Theater High Altitude Air Defense (THAAD) seeker, GMD seeker, Arrow seeker, Standard Missile Defense (SMD) seeker, and overhead assets to reduce (if necessary) and analyze critical data sets.  Documentation of analysis results in the form of briefings and/or reports highlighting key findings are to be disseminated to the MDA community at data reviews and technical conferences.

The contractor shall apply advanced data analysis techniques on key data sets to address issues and advance technology in areas such as classical statistical pattern recognition, macro and micro dynamic feature extraction, long-term energy dissipation analysis, image restoration, advanced data reduction and signal processing, and data fusion (via coupling of simultaneous data from optics with optics and/or radar). The contractor shall provide assessments of sensor function performance potential using available measured data and simulated data. 

2.4
Target Modeling and Signature Generation - The contractor shall develop target models in order to define expected target radiometric and metric characteristics for flight test risk reduction activities. The preflight signatures shall be provided to data collection planners to help determine sensor settings, target support positions, and viewing requirements as well as to ensure target signature requirements are being satisfied. Subsequent to any flight or ground test, the target model shall be compared to relevant foreign and/or domestic data, verified/validated, and updated if necessary. The contractor shall employ primarily existing signature generation tools such as the latest release of the Optical Signatures Code (OSC), the Strategic Scene Generation Model (SSGM), and Battlespace Environments and Signature Toolkit (BEST); but other codes may be used as well. These tools shall be utilized to reconcile observed measurements with postulations regarding foreign target construction, verify the correctness of the codes via post-flight reconciliation with measurements on known domestic targets, perform pre-flight predictions on selected measurement experiments, and generate signature ensembles to support algorithm and performance evaluation efforts. Any anomalies discovered while using these codes are reported to the code developers. The contractor shall develop physical descriptions of models that best fit observed foreign measurements. Target models developed by the AEC shall be documented and provided to the customer as directed by the Government Technical Monitor. The contractor shall interface/coordinate with intelligence agencies such as Missile and Space Intelligence Center (MSIC) and Naval Air Intelligence Center (NAIC) to keep abreast of current threat model development activities. 

2.5
Algorithm Technology Development and Evaluation - The contractor shall develop optical sensor function algorithm technology for direct application to new/improved algorithms viable for potential BMDS Element implementation.  The contractor shall deliver these algorithm technologies - as well as associated documentation - to BMDS Elements and other appropriate organizations (such as Project Hercules), as appropriate. The contractor shall assist in the revision of the delivered algorithms/technology to ensure their proper performance in a system test-bed.  The contractor shall use the algorithms against a wide variety of threats, engagements, scenarios, and environmental conditions to adequately characterize the performance boundaries of the algorithms.  New and existing algorithms shall be developed/modified by the contractor to perform under system-like conditions, and algorithm performance is assessed using appropriate measured data sets.  Performance calculations shall encompass the ability to conduct analysis for single and multiple defense elements, multiple feature spaces, multiple threat classes, and situations of data fusion in a system-like environment.  The contractor shall develop/improve techniques for the characterization of algorithm performance. The contractor shall utilize these techniques to conduct sensor function performance calculations appropriate to the BMDS Element being considered.
2.6
Quick Response Studies - The contractor shall respond to MDA-directed special analysis studies to address issues critical to the system elements. For a typical MDA special study, a technical literature search, as well as a detailed data analysis is performed. Potential impacts to system performance are identified and mitigation techniques are developed. Reports and/or briefing packages shall be generated by the contractor to disseminate to the MDA community.

2.7
 Contractor Technical Capability - The contractor shall ensure that adequate technical capability, including consultants as needed, provide responses to specific tasks based on a 40-hour workweek.  It is the contractor's responsibility to provide, with prior Government concurrence, and maintain a state-of-the-art trained workforce capable of providing the services specified under this contract.  All related training, continuing education, certification courses, and other similar events are the financial responsibility of the contractor.  Task priorities, short-notice suspenses, operational constraints, and other potential "impacts" shall be managed so as to maintain schedule requirements efforts.

The contractor shall perform temporary duty (TDY) non-local travel, as required in the performance of this Scope of Work (SOW).  The TDY locations include, but are not limited to, Washington, DC; White Sands, NM; Kwajalein Missile Range; Wake Island; Kodiak, AK; Wallops Island, VA; Boston, MA; and Outside the Continental United States (OCONUS) locations, to include Honolulu, HI; Europe; and the Far East.  Travel requires the prior written approval of the contract technical monitor.

2.8
Software Engineering - The design, development, modification, and test of all software (e.g., models, analysis tools) provided under this contract shall be in accordance with the contractor-format, government-approved Software Development Plan (CDRL Item A00X).  A Software Product Specification shall accompany any and all software identified for delivery to the Government (CDRL A00Y).

3.0
Facilities - TBD

4.0
Deliverables - The contractor shall generate and provide timely analysis products to the MDA community and the Services. These products shall include but not be limited to:


Pre-Mission Data Package

Data Handling Plans

Mission Requirements Documents


Data Analysis Reports


Analysis Briefings



Target Models

Target Verification Reports

Algorithm Description Reports/Briefings

Algorithm Performance Reports

Quick Response Reports

Conference Papers

In order to maintain the capability to continue to perform timely technical analysis, the contractor shall develop new, upgrade existing, or purchase additional analysis tools to support analysis activities. 

The contractor shall develop technical reports and present key technical analysis papers of interest to the MDA community at data reviews, working group meetings, and technical conferences sponsored by organizations such as, but not limited to, American Institute of Aeronautics and Astronautics (AIAA), Missile Defense Sensors, Environments, and Algorithms (MD-SEA), and International Society for Optical Engineering (SPIE).

5.0
Program Management - The contractor shall conduct status meetings between SMDC Government and the contractor team at the AEC in Huntsville, AL on a monthly basis. Accomplishments, status, issues, and plans for each funded analysis task are discussed.  Subsequent to each meeting, briefing charts addressing each task shall be compiled and provided to SMDC personnel.

6.0
Security - Certain contractor personnel must possess TOP SECRET/Sensitive Compartmented Information (SCI) clearance access and/or be eligible for immediate adjudication by the cognizant security authority upon award of the contract.  This contract may require access to, and clearance for, Special Access Programs (SAPs) up to and including the TOP SECRET/SCI level.  

The Government shall provide a limited, temporary work area for contractor personnel on an "as needed" basis at Government Sensitive Compartmented Information Facilities (SCIFs).  The Government shall provide storage space, electronic SCI message support, and SCI billet indoctrination support.  

The AEC will require access to SCI data in order to perform analysis and assess the adequacy of the work performed by other contractors.  This data and other related information will be used to assist in the planning and the conduct of analyses, simulations, assessments, and other related tasks.  The SCI-cleared contractors will be required in conjunction with their SCI contract monitor, to interface with key SMDC, MDA, BMDS Element and other Government personnel, and enter into SCI discussions to assist in assessment and decisions on the programs. 

Table 1.0
Acronym List

	AEC
	Analysis and Exploitation Center

	AIAA
	American Institute of Aeronautics and Astronautics

	AIRS
	Atmospheric Infrared Sounder

	AST
	Airborne Surveillance Testbed

	BEST
	Battlespace Environments and Signature Toolkit

	BMD
	Ballistic Missile Defense

	BMDS
	Ballistic Missile Defense System

	FASP
	Fly Along Sensor Package

	GMD
	Ground-based Midcourse Defense

	HALO
	High Altitude Observatory

	KIT
	Kwajalein Infrared Telescope

	MDA
	Missile Defense Agency

	MD-SEA
	Missile Defense Sensors, Environments, and Algorithms

	MSIC
	Missile and Space Intelligence Center

	NAIC
	Naval Air Intelligence Center

	OCONUS
	Outside the Continental United States

	OSC
	Optical Signatures Code

	RTS
	Reagan Test Site

	SAP
	Special Access Program

	SCI
	Sensitive Compartmented Information

	SCIF
	Sensitive Compartmented Information Facility

	SLBD
	Sea Lite Beam Director

	SMD
	Standard Missile Defense

	SMDC
	Space and Missile Defense Command

	SOW
	Scope of Work

	SPIE
	International Society for Optical Engineering

	SSGM
	Strategic Scene Generation Model

	TDY
	Temporary Duty

	THAAD
	Theater High Altitude Air Defense

	WASP
	Wide-body Airborne Sensor Platform
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