MISSILE DEFENSE AGENCY (MDA)

13.B Small Business Technology Transfer (STTR)

Proposal Submission Instructions

INTRODUCTION

The Missile Defense Agency's (MDA) mission is to develop and deploy a layered Ballistic Missile Defense System (BMDS) to defend the United States, its deployed forces, allies, and friends from ballistic missile attacks of all ranges in all phases of flight.  
The MDA Small Business Technology Transfer (STTR) Program is implemented, administrated, and managed by the MDA SBIR/STTR Program Management Office (PMO), located within the Program Executive Office for Advanced Technology (DV).  Specific questions pertaining to the administration of the MDA STTR Program should be submitted to:
Missile Defense Agency
SBIR/STTR Program Office
MDA/DVR

Bldg 5224, Martin Road

Redstone Arsenal, AL 35898

Email:  sbirsttr@mda.mil
Phone:  256-955-2020

Please read the entire DoD solicitation and MDA instructions carefully prior to submitting your proposal. Please go to http://www.sbir.gov/ipaper_download/385617 to read the STTR Policy Directive issued by the Small Business Administration.
Proposals not conforming to the terms of this Solicitation will not be considered.  MDA reserves the right to limit awards under any topic, and only those proposals of superior scientific and technical quality will be funded.  Only Government personnel with active non-disclosure agreements will evaluate proposals.

Federally Funded Research and Development Centers (FFRDCs) and Support Contractors

The offeror's attention is directed to the fact that non-Government advisors to the Government may review and provide support in proposal evaluations during source selection.  Non-Government advisors may have access to the offeror's proposals, may be utilized to review proposals, and may provide comments and recommendations to the Government's decision makers.  These advisors will not establish final assessments of risk and will not rate or rank offeror's proposals.  They are also expressly prohibited from competing for MDA SBIR or STTR awards in the SBIR/STTR topics they review and/or on which they provide comments on to the Government.
All advisors are required to comply with procurement integrity laws.  Non-Government technical consultants/experts will not have access to proposals that are labeled by their proposers as "Government Only."  Pursuant to FAR 9.505-4, the MDA contracts with these organizations include a clause which requires them to (1) protect the offerors’ information from unauthorized use or disclosure for as long as it remains proprietary and (2) refrain from using the information for any purpose other than that for which it was furnished.  In addition, MDA requires the employees of those support contractors that provide technical analysis to the SBIR/STTR Program to execute non-disclosure agreements.  These agreements will remain on file with the MDA SBIR/STTR PMO.

Non-Government advisors will be authorized access to only those portions of the proposal data and discussions that are necessary to enable them to perform their respective duties.  In accomplishing their duties related to the source selection process, employees of the aforementioned organizations may require access to proprietary information contained in the offerors' proposals.
OFFEROR SMALL BUSINESS ELIGIBILITY REQUIREMENTS

Each offeror must qualify as a small business at time of award per SBA’s regulations at 13 CFR 
121.701-121.705 and certify to this in the Cover Sheet section of the proposal.  Additionally, in accordance with the Small Business Administration’s (SBA) STTR Program Policy Directive dated 18 October 2012, offerors must re-certify during the funding agreement lifecycle.  MDA requires firms to re-certify at 50% of Phase I and Phase II contract completion as well as at any time in which its contract is modified to increase funding.

ORGANIZATIONAL CONFLICTS OF INTEREST

Contract awards to firms owned by or employing current or previous Federal Government employees could create conflicts of interest for those employees which may be a violation of federal law.  Proposing firms should contact the MDA SBIR/STTR PMO for further guidance in this situation.

USE OF FOREIGN NATIONALS

See the “Foreign Nationals” section of the DoD program solicitation for the definition of a Foreign National (also known as Foreign Persons). 

ALL offerors proposing to use foreign nationals MUST disclose this information regardless of whether the topic is subject to International Traffic in Arms Regulations (ITAR) restrictions.  Identify any foreign citizens or individuals holding dual citizenship expected to be involved on this project as a direct employee, subcontractor, or consultant.  For these individuals, please specify their country of origin, the type of visa or work permit under which they are performing and an explanation of their anticipated level of involvement on this project.  You may be asked to provide additional information during negotiations in order to verify the foreign citizen’s eligibility to participate on a STTR contract.  Supplemental information provided in response to this paragraph will be protected in accordance with the Privacy Act (5 U.S.C. 552a), if applicable, and the Freedom of Information Act (5 U.S.C. 552(b)(6)).

Proposals submitted with a foreign national listed will be subject to security review during the contract negotiation process (if selected for award).  If the security review disqualifies a foreign national from participating in the proposed work, the contractor may propose a suitable replacement.  In the event a proposed foreign person is found ineligible to perform proposed work, the contracting officer will advise the offeror of any disqualifications but may not disclose the underlying rationale.

INTERNATIONAL TRAFFIC IN ARMS REGULATIONS (ITAR) RESTRICTIONS

The technology within some MDA topics is restricted under the ITAR, which controls the export and import of defense-related material and services.  You must ensure that your firm complies with all applicable ITAR provisions.  Please refer to the following URL for additional information: http://www.pmddtc.state.gov/compliance/index.html. 

Proposals submitted to ITAR restricted topics will be subject to security review during the contract negotiation process (if selected for award).  In the event a firm is found ineligible to perform proposed work, the contracting officer will advise the offeror of any disqualifications but may not disclose the underlying rationale.
PROPOSAL FUNDAMENTALS

Proposal Submission

All proposals MUST be submitted online using the DoD SBIR/STTR submission system (http://www.dodsbir.com/submission).  Any questions pertaining to the DoD SBIR/STTR submission system should be directed to the DoD SBIR/STTR Help Desk:  1-866-724-7457.

Classified Proposals

Classified proposals are not accepted under the MDA STTR Program, however if the research will require classified work, the proposing firm must have a facility clearance in order to perform the classified work.  For more information on facility and personnel clearance procedures and requirements, please visit the Defense Security Service Web site at: http://www.dss.mil/index.html.
Communication

All communication from the MDA SBIR/STTR PMO will originate from the sbirsttr@mda.mil email address.  Please white-list this address in your company’s spam filters to ensure timely receipt of communications from our office.  
Proposal Status

The MDA SBIR/STTR PMO will distribute selection and non-selection email notices to all firms who submit a MDA SBIR/STTR  proposal.  The email will be distributed to the “Corporate Official” and “Principal Investigator” listed on the proposal coversheet.  MDA cannot be responsible for notification to a company that provides incorrect information or changes such information after proposal submission.
Debriefing

MDA will provide a proposal debriefing in writing to unsuccessful offerors in accordance with Federal Acquisition Regulation (FAR) Subpart 15.5.  Requests for debriefing must be submitted in writing to the MDA SBIR/STTR PMO within 30 calendar days of non-selection notification.  Non-selection notifications will provide instructions for requesting a proposal debriefing.  
Technical Assistance
MDA offers technical assistance for up to $5,000 in accordance with the Small Business Act (15 U.S.C. 638).  Companies may also acquire their own technical assistance for up to $5,000 with prior approval from MDA (see STTR Policy Directive).  This $5,000 amount would be in addition to the $100,000 maximum Phase I award.  Costs must be included in the Cost Volume of the offeror’s proposal.

PHASE I PROPOSAL GUIDELINES

The DoD SBIR/STTR Proposal Submission system (available at http://www.dodsbir.net/submission) will lead you through the preparation and submission of your proposal.  Read the front section of the DoD solicitation for detailed instructions on proposal format and program requirements.  Proposals not conforming to the terms of this solicitation will not be considered. 

	MAXIMUM PHASE I PAGE LIMIT FOR MDA IS 20 PAGES


Any pages submitted beyond the 20-page limit within the Technical Volume (Volume 2) will not be evaluated.  Your Proposal Cover Sheet (Volume 1), Cost Volume (Volume 3), and Company Commercialization Report (Volume 4) DO NOT count toward your maximum page limit.  
Phase I Proposal

A complete Phase I proposal consists of four volumes: 

 
Volume 1: Proposal Cover Sheet 

 
Volume 2: Technical Volume

 
Volume 3: Cost Volume

Volume 4: Company Commercialization Report

MDA intends for the Phase I effort to determine the merit and technical feasibility of the concept.  The contract period of performance for Phase I shall be seven (7) months and the award shall not exceed $100,000.  A list of topics currently eligible for proposal submission is included below, followed by full topic descriptions.  These are the only topics for which proposals will be accepted at this time.  
For FY13 and beyond, MDA is no longer utilizing Phase I Option awards.  As a result of the SBIR/STTR Reauthorization Act, the Phase I award threshold has increased and Phase I Option funding will no longer be available.  For the remaining FY12 Phase I contracts, those invited to submit a Phase II proposal will be eligible for a Phase I Option per the terms of the applicable and previously announced solicitation.
PHASE I PROPOSAL SUBMISSION CHECKLIST

All of the following criteria must be met or your proposal will be REJECTED.
____1. The following have been submitted electronically through the DoD submission site by 6 a.m. (ET) 25 September 2013.
_____ a. Volume 1:  DoD Proposal Cover Sheet

_____ b. Volume 2:  Technical Volume (DOES NOT EXCEED 20 PAGES):  Any pages submitted beyond this will not be evaluated.  Your Proposal Cover Sheet, Cost Volume, and Company Commercialization Report DO NOT count toward your maximum page limit.
_____ c.  If proposing to use foreign nationals; identify the foreign national(s) you expect to be involved on this project, the type of visa or work permit under which they are performing, country of origin and level of involvement.  
_____ d. Volume 3:  Cost Volume.  (Online Cost Volume form is REQUIRED by MDA) 

_____ e. Volume 4:  Company Commercialization Report.  (required even if your firm has no prior SBIR/STTR awards).
____2. The Phase I proposed cost does not exceed $100,000.
MDA PROPOSAL EVALUATIONS

MDA will evaluate and select Phase I and Phase II proposals using criteria based upon technical merit and other factors as discussed in this section.  Due to limited funding, MDA reserves the right to award none, one, or more than one contract under any topic.  MDA is not responsible for any money expended by the proposer before award of any contract.  Only proposals considered to be of superior quality will be funded. 

MDA Phase I and Phase II proposals will be evaluated based on the criteria outlined below, including potential benefit to the Ballistic Missile Defense System (BMDS).  Selections will be based on best value to the Government considering the following factors which are listed in descending order of importance:
 

a. The soundness, technical merit, and innovation of the proposed approach and its incremental progress toward topic or subtopic solution.

b. The qualifications of the proposed principal/key investigators, supporting staff, and consultants. Qualifications include not only the ability to perform the research and development but also the ability to commercialize the results.

c. The potential for commercial (Government or private sector) application and the benefits expected to accrue from this commercialization.

When combined, the stated evaluation criteria are significantly more important than cost or price.  Please note that potential benefit to the BMDS will be considered throughout all the evaluation criteria and in the best value trade-off analysis.     
In Phase I and Phase II, firms with a Commercialization Achievement Index (CAI) at or below the 20th percentile will be penalized in accordance with the DoD program solicitation.  
It cannot be assumed that reviewers are acquainted with the firm or key individuals or any referenced experiments.  Technical reviewers will base their conclusions on information contained in the proposal.  Relevant supporting data such as journal articles, literature, including Government publications, etc., should be contained in the proposal and will count toward the applicable page limit.

Qualified advocacy letter(s) will count towards the proposal page limit and will be evaluated towards criterion C above.  Advocacy letters are not required for Phase I or Phase II.   

A qualified advocacy letter is from (a) relevant commercial or Government Agency procuring organization(s) working with MDA, articulating their pull for the technology (i.e., what BMDS need(s) the technology supports and why it is important to fund it), and possible commitment to provide additional funding and/or insert the technology in their acquisition/sustainment program. This letter should be included as the last page(s) of your technical upload.  Advocacy letter(s) which are faxed or e-mailed separately will NOT be considered.

PHASE II PROPOSAL SUBMISSION

Per DoD STTR Phase II Proposal guidance, all Phase I awardees from the 13.B Phase I solicitation will be permitted to submit a Phase II proposal for evaluation and potential award selection.  Details on the due date, content, and submission requirements of the Phase II proposal will be provided by the MDA SBIR/STTR Program Management Office either in the Phase I award contract or by subsequent notification.  Only firms who receive a Phase I award resulting from the 13.B solicitation may submit a Phase II proposal.  The one and only time that Phase II proposals based on the 13.B Phase I awards may be submitted by Phase I awardees from the 13.B is during this 13.B Phase II solicitation window.

Solicitation of Phase II proposals for topics prior to FY13 will be conducted in accordance with the procedures specified in those solicitations (for all MDA Phase I awardees prior to the 13.B solicitation this means by invitation only).

MDA will evaluate and select Phase II proposals using the Phase II evaluation criteria listed in the DoD Program Solicitation.  Due to limited funding, MDA reserves the right to limit awards under any topic and only proposals considered to be of superior quality will be funded.  
All Phase II awardees must have a Defense Contract Audit Agency (DCAA) approved accounting system.  It is strongly urged that an approved accounting system be in place prior to the MDA Phase II award timeframe.  If you do not have a DCAA approved accounting system, this will delay/prevent Phase II contract award.
MDA SBIR/STTR Beyond Phase II Program
To encourage transition of SBIR and STTR projects into Ballistic Missile Defense Systems (BMDS), the MDA SBIR/STTR Beyond Phase II Program provides additional SBIR and STTR funds to expand an existing Phase II effort.  The goal of the MDA SBIR/STTR Beyond Phase II Program is to enable rapid insertion of SBIR and STTR technology directly into MDA systems.   
The Beyond Phase II Program allows for an existing Phase II SBIR or STTR contract to be extended for up to one year per Beyond Phase II award, to perform additional research and development and further mature the technology.  It is important that all technology development programs in MDA map to a BMDS improvement and, after a period of development and maturity, can be transitioned to a targeted BMDS end user.  End user is defined as the Element, Component or Product Manager to which it is intended to transition the technology.  Phase II progress shows the system or component prototype has been demonstrated in a relevant environment.  Depending on application system or component the technology is qualified through test and demonstration and is ready to be cut into production.    
Subject to the availability of funds, MDA plans to conduct the Beyond Phase II Program solicitation only once each calendar year (typically in the spring).  MDA reserves the right to issue an additional solicitation or cancel a solicitation based on funding availability.  No-cost contract extensions solely for the purpose of application to this program will not be considered. 
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MDA STTR 13.B Topic Descriptions
MDA13-T001

TITLE: Decision Making under Uncertainty
TECHNOLOGY AREAS: Information Systems, Sensors, Battlespace

ACQUISITION PROGRAM: C2BMC

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.4 of the solicitation.

OBJECTIVE:  Analyze the impact of sensor measurement uncertainties on centralized data fusion and design optimal strategies to mitigate the associated target classification.

DESCRIPTION: This topic solicits innovative approaches to characterize target sensor measurement uncertainties and to design effective sensor architectures to aid uncertainty mitigation (e.g. whether sending measurements or tracks between platforms enables uncertainty mitigation more effectively).  Proposals are sought to research origins of uncertainty from sensor measurement to processing at a centralized command and control, C2, node for target classification. Novel techniques should be developed to effectively quantify and manage that uncertainty with respect to classification. Investigation should be conducted into measurement uncertainty associated with decision level fusion as compared with measurement level fusion at C2 for two reporting sensors. Currently the industry state of the art is to convolve the uncertainty distribution with the probability distribution or to express the probability distribution conditioned on the measurement uncertainty. One approach has been to propagate the uncertainty through the fusion chain. However, these types of analyses have not been adequately considered as a link in the data fusion chain and how the incorporation, and where in the processing chain, the uncertainty is incorporated effects the classification decision, and the cumulative uncertainty with respect to the final decision.  

Each individual sensor that detects, tracks, and takes measurements on the target could pass measurements, features or classification decisions to C2BMC. This functional architecture affects the quality and uncertainty of the fused classification result.

The initial effort should focus on two sensors, one infrared (IR) and one radar (RF), observing a target and the classification function and its uncertainties. The approach should investigate measurement or feature level fusion (measurements or features received from the various sensors), and compare that with decision level fusion (decisions sent to C2 by the sensors). Follow-on efforts can incorporate the uncertainty associated with tracking errors and track correlation uncertainties. 

The goal of this effort is to research how target uncertainties propagate through various fusion methodologies.

PHASE I: Develop and demonstrate a method to capture target characterization uncertainties from data received from two sensors observing a target simultaneously and fusing the information to make a classification decision. Compare the uncertainties with decision level fusion. Evaluate the classification output from the C2 node. 

PHASE II: Refine and update concept(s) based on Phase I results, and incorporate the added uncertainty from tracking and track correlation in the presence of multiple targets and non-simultaneous observation. Demonstrate how the target classification decision by C2BMC can be characterized with respect to the accumulating uncertainties in the system and demonstrate methods to reduce that uncertainty. A government testbed will be made available at no cost to the proposing firm to coordinate high fidelity testing. 

PHASE III: Demonstrate the new technologies via operation as part of a complete system or operation in a system-level test bed to allow for testing and evaluation in realistic scenarios. 

DUAL USE/COMMERCIALIZATION POTENTIAL:  The contractor will pursue commercialization of the various technologies, analyses and design components developed in Phase II for potential commercial and military uses in many areas such as automated processing, robotics, medical industry, and in manufacturing processes. This could be valuable in mission critical decision making systems like automated diagnostic systems, or alarm systems where false alarms can be costly. In automated processing and manufacturing, it could apply to quality control. 

REFERENCES: 

1) Bevington, Philip and Robinson, D. Keith; Data Reduction and Error Analysis for the Physical Sciences; McGraw-Hill Science/Engineering/Math; 3rd edition (July 23, 2002).

2) John R. Taylor, John R.; An Introduction to Error Analysis: The Study of Uncertainties in Physical Measurements; University Science Books; 2nd edition (August 1, 1996).

3) Cowell, Robert G., Dawid, Philip, Lauritzen, Steffen L., and Spiegelhalter, David J.; Probabilistic Networks and Expert Systems: Exact Computational Methods for Bayesian Networks; Springer; 1999 edition (July 16, 2007).

4) Pearl, Judea; Probabilistic Reasoning in Intelligent Systems: Networks of Plausible Inference; Morgan Kaufmann; (September 15, 1988).

5) Liggins II, Martin, Hall, David, Llinas, James; Handbook of Multisensor Data Fusion: Theory and Practice, Second Edition; CRC Press; 2 edition (September 26, 2008).

6) Peterson, Martin; An Introduction to Decision Theory; Cambridge University Press; (May 25, 2009).

7) Halpern, Joseph Y. and Leung, Samantha; Weighted Sets of Probabilities and Minimax Weighted Expected Regret: New Approaches for Representing Uncertainty and Making Decisions; Proceedings of the Twenty-Eighth Conference on Uncertainty in Artificial Intelligence (UAI2012).

8) Liu, Qiang and Ihler, Alexander; Belief Propagation for Structured Decision Making; Proceedings of the Twenty-Eighth Conference on Uncertainty in Artificial Intelligence (UAI2012).

9) Patrik, Marek and Subramanian, Dharmashankar; An Approximate Solution Method for Large Risk-Averse Markov Decision Processes; Proceedings of the Twenty-Eighth Conference on Uncertainty in Artificial Intelligence (UAI2012).

10) Maurer, Donald E., Schirmer, Robert W., Kalandros, Michael K. and Peri, Joseph S. J.; Sensor Fusion Architectures for Ballistic Missile Defense; Johns Hopkins APL Technical Digest, Volume 27, Number 1 (2006).

11) Weiner, Stephen D. and Rocklin, Sol M.; Discrimination Performance Requirements for Ballistic Missile Defense; VOLUME 7, NUMBER 1, 1994, THE LINCOLN LABORATORY JOURNAL. 

KEYWORDS: uncertainty management, decision making, data fusion

MDA13-T002

TITLE: Micro-Particle Debris Characterization from Hyper-Velocity Impacts
TECHNOLOGY AREAS: Air Platform, Materials/Processes, Sensors, Weapons

ACQUISITION PROGRAM: THAAD, GMD, AEGIS

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services.  Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.4 of the solicitation.

OBJECTIVE:  Develop innovative, laboratory-based methods to measure and characterize (i.e. size, number, temperature etc.) the small particles less than 1 cm generated in hyper-velocity impacts.  Those methods should provide benchmark data for physics-based impact debris prediction codes aimed at modeling electro-optical / infra-red (EO/IR) impact flash signatures.  The methods may include sensor development, instrumentation and data collection, data analysis and characterization, and/or test and experimental design.  A proposal should identify a specific technical challenge or challenges, and propose a solution. 

DESCRIPTION:  Characterizing the EO/IR scene has presented a challenge due to its dynamic intensity range, environmental dependencies and wide range of phenomenology.  Small particles can dominate the EO/IR impact signature (on the order of one second or less).  Ground impact studies have rarely focused on these small particulates due to the low percentage of target/interceptor mass comprising the particulate cloud and the difficulty/cost of introducing measurement equipment into this environment.  Thus, innovative new experimental methods are needed to elucidate the small particulate generation mechanisms and physical characteristics to provide insight and truth data for developing physics-based EO/IR signature models. 

MDA desires an innovative, cost-effective, combined sensor/software technology whereby sensors can characterize micro-particles with sufficient resolution to support EO/IR signature modeling, and determine numbers, mass, temperature, emissivity and velocity of the particles.  The interrogation method must also be capable of estimating/correlating particle masses to their velocities, or a mass distribution to a velocity field.  The proposed interrogation system must be suitable for open-air outdoor arena, sled testing, gas gun testing and/or flight test, and sufficiently robust to handle blast overpressures ranging from 1000 psi near the center of the hemispherical test space to 1 psi near the fringes.  The proposed interrogation system must be capable of producing a post-test report containing micro-particle characterization data within hours of the test.  Contractors are encouraged to take maximum advantage of commercial off the shelf (COTS) sub-technologies and provide confidence in the proposed approach to meet these requirements. 

PHASE I:  Propose an innovative solution to the measurement and characterization of the small particle environment.  Consider commercially available sensor and instrumentation hardware as well as new measurement devices.  Also consider available data characterization and analysis tools as well as new techniques and algorithms.  Through modeling, simulation and analysis demonstrate the utility of the proposed approach to measure and characterize the small particles generated in hyper-velocity impacts, as compared to alternatives.  Provide a plan for demonstration of the preferred approach. 

PHASE II: Realize a design of a measurement and characterization system that can be included in a ground (arena test, sled test, light gas gun test, etc) test or flight test.  Demonstrate performance via component and system-level testing that shows the ability of that system to make measurements of micro-particle debris resulting from a hyper-velocity impact test.  Prove performance of the system via ground test or flight test. 

PHASE III:  Transition the measurement and characterization system from a developmental unit to a test asset and use it to provide test data for hyper-velocity impact studies for ground tests and/or high altitude tests.  Integration with existing ground test and flight test assets should be pursued.  

DUAL USE/COMMERCIALIZATION POTENTIAL:  Measurement of micro-particles or other particulates could be useful in pollution control, measurement of extreme weather conditions including hail, dust-storms, or volcano ash.  In addition, other military and space based applications concerning evaluation/assessment of shielding and impact could be applicable. 

REFERENCES:

1) Jean, B., and Rollins, T. L., “Radiation from Hypervelocity Impact Generated Plasma,” AIAA J. 8(10), 1742–1748 (1970).

2) Lawrence, R.J., Reinhart, W.D., Chhabildas, L.C., & Thornhill, T.F., “Hypervelocity Impact Flash at 6, 11, and 25 km/s”, in Shock Compression of Condensed Matter – 2005, eds. M.D. Furnish et al. (AIP).

3) “Testing and Data Reduction Procedures for High-Explosive Munitions,” Joint Munitions Effectiveness Manual (JMEM), USAF 61A1-3-7, Revision 2, 8 May 1990. 

4) http://www.mda.mil/system/threat.html.

5) http://www.mda.mil/news/downloadable_resources.html.

KEYWORDS: Impact Flash, IR Signature, Kill Assessment, Hit Assessment, intercept debris, interrogation system, arena test, sled test, flight test, gas gun test, hypervelocity impact, IR radiation
MDA13-T003

TITLE: Enhancement of Ballistic Missile Defense System Level Simulation Operations
Through Multi-core Processing
TECHNOLOGY AREAS: Information Systems, Sensors, Space Platforms

ACQUISITION PROGRAM: MDA Modeling & Simulation

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.4 of the solicitation.

OBJECTIVE:  Develop technology to enhance the Missile Defense Agency’s (MDA) Ballistic Missile Defense System (BMDS) simulation operations 

DESCRIPTION:  With the introduction of the Objective Simulation Framework (OSF), the BMDS enterprise-level simulation has the potential to present a more realistic and complex missile defense scenario.  However, it is often cost prohibitive to re-code the required models and simulations to take advantage of the available multi-core environments.  To fully realize this improved capability, innovative approaches and alternative technologies need to be examined that can enable the legacy model capabilities to efficiently execute on multi-core environments and dramatically improve the processing and presentation of the high fidelity data.  The desired technology to be explored would facilitate the optimization of legacy models and simulations so that they can efficiently execute on multi-core hardware platforms. 

This topic focuses on the investigation, development and enhancement of new, innovative technologies that can be used to advance the MDA’s BMDS enterprise-level simulation execution capabilities.  The desired technology should allow for model developers to focus on the behaviors and characteristics of the model representation vs. the computer science and the complexities required to develop highly efficient parallel software that executes in a multi-core processing environment.  In addition, a key tenant will be to improve the integrity of the BMDS M&S operating as an integrated SoS. 

Technologies exist today that can optimize data organization, memory and concurrency for multi-core environments.  However, these technologies do not allow for hardware and software independence which is required by the BMDS element models since they were constructed on, and are executing on, varying hardware platforms and have different software lineages.  Also, the desired technology should be capable of being applied to the various BMDS enterprise-level simulation intended uses of the BMDS Performance Assessment, Testing, Conceptual Analysis, Exercise and Training applications.  Ultimately this technology will assist MDA’s M&S team in cost effectively meeting the demanding goals and requirements that have been laid out by the Warfighter and Congress.

PHASE I:  Phase I of this effort would be to investigate innovative alternative technology enhancements or development areas that could improve processing and presentation of high fidelity data for BMDS enterprise-level M&S.  The identified alternative technology product would be designed to facilitate the optimization of legacy M&S that would execute on multi-core hardware platforms.  Phase I products would include technology design, requirements, and architecture artifacts that would feed the Phase II and Phase III development plans. 

PHASE II:  Phase II of this effort would be to implement the Phase I technology design, process and tool into a prototype and demonstrate the capability against at least one legacy BMDS model which will then be run in a multi-core processing environment.  Based on stakeholder feedback, improve and refine design, architecture, and capabilities for legacy code optimization.  

PHASE III:  Phase III will consist of maturing the prototype tool and processes into an operational tool that can be applied to multiple legacy BMDS models and simulations in order for them to maximize multi-core processing environments for use in BMDS enterprise-level M&S.  Collaborate with Stakeholders, OSF Developers, and Legacy code SMEs to improve technology and expand capability that may also be applied to other DOD multi-core processing environments.  This phase would also include user training and applicable documentation. 

DUAL USE/COMMERCIALIZATION POTENTIAL:  The contractor will pursue commercialization opportunities for multi-core processing environments that could be applied in a diverse set of processing environments with a wide range of legacy code optimization.  

REFERENCES:

1) Automated software cache management. (2010). Retrieved from http://www.gedae.com/.

2) C. L. Janssen, H. Adalsteinsson, S. Cranford, J. P. Kenny, A. Pinar, D. A. Evensky, J. Mayo.  A Simulator for Large-Scale Parallel Computer Architectures. International Journal of Distributed Systems and Technologies.

3) Dechev, D., & Dakshinamurthy, A. (2005). Automatic extraction of software models for exascale.

4) Hardware/software co-design. [PowerPoint] Department of Electrical Engineering and Computer Science, University of Central Florida, Orlando, FL.

5) Ruloff, J., Ross, J., Richie, D., Park , S., Shires, D., & Henz, B. U.S. Army Research Laboratory, Army high performance computing research center. (n.d.). High performance java. Andover, MA: Dynamics Research Corporation.
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MDA13-T004

TITLE: Event Integration & Execution Checklist Automation in Support of Improved
Situational Awareness and Knowledge Dissemination (AutoCheck)
TECHNOLOGY AREAS: Information Systems, Space Platforms

ACQUISITION PROGRAM: MDA Modeling & Simulation

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.4 of the solicitation.

OBJECTIVE: Develop an innovative distributed software package that generates, tracks and correlates Ballistic Missile Defense System (BMDS) event integration and execution tasks in order to improve situational awareness and user accuracy for event stakeholders. 

DESCRIPTION:  AutoCheck will be of potential benefit to almost every DoD entity, including all the service components.  Any activity that executes operations, plans operations, executes tests, or plans tests, will benefit by adopting AutoCheck.  The complexity of BMDS test and assessment events has steadily increased over the past years. The proposed technology would automate much of this process, provide capability for both manual input and autosensing of task completion, and provide a centralized knowledge store resulting in improved knowledge dissemination, event preparation, decision making, and Human Machine Interface (HMI) analysis. A helpful automation step would be to have an automatic utility to track checklist execution and provide feedback on upcoming tasks to be completed through automated sensing. This utility would automate both the items in the checklist and the checking of the relevant status items that contribute to the checklist item status. The utility might also consider the branching logic that a complex checklist usually contains and keep track of that complexity and Artificial Intelligence technology to aid in automated sensing and machine learning of task completion for future enhancements. In addition, the integrated knowledge base needs to handle a flexible range of queries and query types. In particular, there is a need to be able to articulate to the system any query which could be expressed in English by the operator. The innovation is the selection and use of the distributed tools and the adaptation of distributed tools such as data distribution management and content management. Further innovations will use the modern content management and creation systems to create the checklist and allow users to create event preparation checklists that are integrated with the framework, participants, and a common library on a variety of computing platforms. 

The Missile Defense Agency (MDA) seeks innovative capabilities addressing the following needs and issues:

•   MDA event management and Warfighter event management

•   Hardware agnostic

•   User friendly

•   Adaptable and extensible

•   Validation, Verification and Accreditation (VV&A)

•   Affordability

•   Scalability and portability across BMDS and Warfighter network and IT architectures

•   O&M considerations

Benefit to DoD:  AutoCheck will be of interest to every DoD entity, including all the service components.  Any activity that executes operations, plans operations, executes test, or plans test, will benefit by having the capabilities AutoCheck will provide.
PHASE I: Develop an innovative design for automated smart checklist technology for the BMDS event and Warfighter usage. The design should demonstrate the offeror’s understanding of issues and principles of human decision-making and situational awareness via checklists. The design should incorporate the offeror’s innovation extending current state-of-the-art–practice, as well as evolving technologies in Artificial Intelligence for a smart and flexible automated checklist technology for use across MDA and in other Department of Defense operation centers. A proof-of-concept demonstration of the design or critical functions is highly desirable.  Phase I work products should include requirements, architecture artifacts and a development plan addressing aspects of requirements allocation, design structure, anticipated behavior, functional completeness, limitations/exclusions/deferrals, extensibility, scalability, testing, technical risks, uncertainty quantification, VV&A, scenario planning augmentation, M&S tool insertion, and O&M. 

PHASE II: Implement the Phase I design in a prototype that will demonstrate the ability for a capability with BMDS and Warfighter event and knowledge management. 

PHASE III: Scale the functional and runtime performance of the capability to accommodate stressing operator workloads representative of real world uses of checklist in support of events and knowledge management. Collaborate with Combatant Command (COCOM) Warfighter stakeholders and MDA developer stakeholders to customize the capability, and continue improvement responding to critical feedback from the stakeholders. Demonstrate utility of the capability and that it can be integrated in a mission-critical BMDS and Warfighter supported activity. Support integrating, testing and employing the capability, and improve the capability on the basis of critical feedback and operating experience from BMDS Test and Warfighter stakeholders. Develop, demonstrate, and publish a lean process for integration and test of the capability. 

DUAL USE/COMMERCIALIZATION USE/COMMERCIALIZATION POTENTIAL: The contractor will pursue commercialization opportunities for the capability in the numerous areas in defense, aviation, and other operational environments within the government and private sectors that can utilize the proposed technology. The technology would perform similar functions, but be applicable in different mission environments. Due to the complexity of global corporations that react in real time to changing market conditions, this technology has enormous commercialization potential. 

REFERENCES: 
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2) Ramesh, B., Tiwana, A.: Supporting collaborative process knowledge management in new product development teams. 1999.
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MDA13-T005

TITLE: Command and Control, Modeling and Simulation, Training
TECHNOLOGY AREAS: Information Systems, Battlespace, Human Systems

ACQUISITION PROGRAM: MDA/BCDC

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services. Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.4 of the solicitation.

OBJECTIVE:  Investigate, design, and develop a command and control training system that incorporates state of the art virtual world, virtual reality, gaming engines, avatar, and artificial intelligence technologies.  The end state would be multi-player distributed command and control training simulation that is able to model complex command and control element interactions and that is able to synthesize knowledge in real time through artificial intelligence to inform future interactions with the operator in the loop. 

DESCRIPTION:  State of the art training systems have begun to incorporate virtual world, reality, gaming engines, avatars, and artificial intelligence technologies to immerse warfighters in a virtual world to hone a variety of skills and decision making that are not easily trained using traditional training systems.  While these technologies have been applied to small scale individual training simulations; there has been no attempt to innovatively apply these same state of art technologies to a large-scale distributed command & control training simulation.  Traditional training methods in complex dynamic environments are inefficient at adapting to changing audiences and technologies.  A command and control training system must emulate the behavior of the Ballistic Missile Defense System (BMDS) while still providing flexibility to expose geographically distributed command and control personnel to stressful situations and decisions resulting from physical and/or cyber attack that occur as the battle unfolds on their respective command and control graphical user interface (GUI).  The command and control personnel must be able to react dynamically to changes in red force tactics and decisions during the battle.  Simultaneously the command & control training system must emulate chain of command personnel, not physically participating in the training event, that normally communicate with each other via voice or data communications (e.g. chat messaging).  An innovative and tailored approach to virtual based educational delivery methods can increase efficiency and realism for command and control and BMDS training needs. 

The contractor should investigate emerging technologies in human factors, decision making, and knowledge and semantics that would be used to help emulate the dynamic command and control BMDS operations environment for the purpose of training and education with a high degree of realism.  Also, researching recent domain ontology based approaches that could complement the existing BMDS common knowledge base across users through virtual world training scenarios.  The contractor should investigate applicable artificial intelligence technology that could improve processing and user interfaces in the BMDS training environment. 

A critical aspect of the proposed technology is the compliance with the OSD/D9 (Training & Readiness) Virtual World Framework (VWF).  The software design should consider an extensible and open architecture that could incorporate the use of diverse computing methodologies and platforms, such as mobile, web based, and multi-core processing environments while complying with security and information assurance standards.  The simulation must be accessible from schoolhouses, regional training centers, and operational locations. 

PHASE I:  Develop an innovative command and control training system architecture and design that integrates emerging virtual world, virtual reality, first person gaming, avatar, and artificial intelligence technologies for training through emulation of the BMDS.  The architecture and design should incorporate the offeror’s innovation extending current state-of-the-art and security practices.  The design should also clearly demarcate internally implemented functions from functionality provided by external services, if any.  Conduct pilot studies which interface different training content, simulations, objects, users, and locations to extend and expand the scope of training and education.  Phase I work products should include requirements/capabilities, architecture artifacts that would lead the Phase II and Phase III Commercialization development plans.  

PHASE II:  Implement the Phase I design and Phase II development plan in a prototype and demonstrate the simulation capability.  Continued improvements and refinements to the design, architecture, and technology capability should be based on stakeholder feedback, and continued collaboration with command and control operators, and Subject Matter Experts (SMEs).  Demonstrate the proposed technology capability and performance with differing types of command and control structures.  Demonstrate the ability to evaluate architectural attributes and integrate design choices which achieve scalability at the hardware and software levels (i.e., processor speed, network bandwidth, etc.).  The Phase II work products would include supporting software development and architecture documentation, and installation and training/users guides.  

PHASE III:  Integrate the developed command virtual world training system for demonstration in real world training environment.  Improve and refine design, architecture, and capabilities based on stakeholder and user feedback.  Demonstrate this capability through analysis showing performance and reliability of human machine interaction in the operational training environment.  

DUAL USE/COMMERCIALIZATION USE/COMMERCIALIZATION POTENTIAL:  The contractor will pursue commercialization opportunities across the MDA BMDS and other applicable organizations in the Department of Defense (DoD) training domain.  Multiple DoD organizations require OSD/D9 Training & Readiness compliance for next generation training.  Those organizations could very easily leverage the base technology developed through this effort, requiring minimal changes to specific behaviors of the individual representations.  The commercial gaming world will also be able to leverage much of the artificial intelligence that will be developed for the learning model’s ability to synthesize new knowledge that is captured through the execution of the simulation.  This technology is also applicable to diverse related distributed on-line gaming, commercial training applications, commercial artificial intelligence applications, operator-in-the-loop simulations, and system-of-systems simulations.

REFERENCES:
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MDA13-T006

TITLE: Reliability Model and Data Acquisition for Solid Propellant Missiles
TECHNOLOGY AREAS: Information Systems, Materials/Processes, Space Platforms, Weapons

ACQUISITION PROGRAM: ability Model and Data Acquisition for Solid Propellant Missiles

OBJECTIVE:  Develop an innovative high-fidelity, comprehensive framework that estimates reliability and aids in reliability growth for missile systems employing solid propellant motors. 

DESCRIPTION:  The Targets and Countermeasures Directorate of the Missile Defense Agency (MDA) employs refurbished target systems to simulate current threats with improved reliability.  Innovative techniques to enhance confidence levels in high reliability target systems are solicited.

Reliability is generally defined as the probability that a given item will perform its intended function for a given time period under a given set of conditions.  For a missile system this translates into the probability of a payload being delivered to a point-in-space to within a spatial and temporal accuracy requirement.  The time period is the time of missile flight and the conditions are the flight environments.  Reliability growth is the positive improvement in the reliability parameter of a system over a period of time due to implementation of corrective actions to system design, operation, or maintenance procedures, or the associated manufacturing processes (Reference 1).  Reliability parameters are determined for the overall system reliability probability with confidence limit(s), as well as for critical components (e.g. solid rocket motors) reliability.  The reliability framework involves both processes in the course of missile system development and an analytical model to track reliability estimates over the developmental and operational time. 

This framework will be used by independent government assessments.  Thus, proposers must address at a minimum (1) methods to identifying the most probable failure points, (2) handling of both single-point-of-failure components as well as components with backup redundancies, (3) the acquisition of component reliability data, (4) assessment of quality/reliability in manufacturing processes as evidenced by acceptance testing results, (5) subsystem qualification test results, (6) system integration testing, and (7) any redesign and retesting that results.  A portion of the Phase II activity will apply the framework to a generic MDA/TC target system.  Since MDA flight tests are expensive, high reliabilities (>90%) with high confidence are required.

PHASE I:  Phase I of this effort should concentrate on the overall framework of a general purpose reliability growth process and the reliability estimation tracking applicable to any missile system employing solid propellants (e.g. tactical missiles, cruise missiles, space launch missiles, offensive ballistic missiles, test missiles, and/or interceptors).  The emphasis should also be on the management approach to reliability growth during the design/testing phases and paths to obtain fundamental component reliability data.  The bidder can assume that model inputs for the eventual user will include such traditional data as (1) Electrical, Mechanical, and Thermal Stress Analyses, (2) Failure Modes, Effects, and Criticality Analysis (FMECA) efforts, (3) dormant storage time/conditions, and (4) results of acceptance, qualification and integration testing.  The bidder shall show how component level reliability data can be obtained (including mechanical, electrical, and software/firmware components), and how through qualification and integration testing the reliability estimate can be verified and further refined.  All elements of the final analytical model are not expected at the completion of Phase I; but the structure and the requirements for the analytical model and the management approach to reliability growth are expected.  

PHASE II:  Phase II shall (1) complete the analytical model, (2) expand the management approach to reliability growth to include the operational phase of the missile systems, and (3) apply the comprehensive framework to a specific government furnished  target system.  The analytical model shall be capable of predicting total missile system reliability.  All required inputs shall be defined, all algorithms encoded, and all outputs designed and formatted.  A User’s Manual shall be written.  Another major output of Phase II shall be a description of the recommended reliability growth processes in a form suitable for target acquisition request for proposals (RFPs).

During Phase II a tailoring of the framework (both processes and analytical model) specifically for MDA Targets is expected.  A generic targets parts list will be provided at the onset of Phase II.  Special attention shall be paid to legacy solid rocket motors and their testing prior to use. 

PHASE III:  The contractor will work with existing target contractors to implement the reliability processes that have been approved by MDA to the degree acceptable to the target prime contractor. 

DUAL USE/COMMERCIALIZATION POTENTIAL:  Much of the statistical modeling and process of reliability growth with test is applicable to many complex systems employing mechanical, electrical and software components.  This could include aircraft, unmanned aerial vehicles, manufacturing apparatus, ground transportation systems, and home or office appliances.  

REFERENCES: 
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MDA13-T007

TITLE: Lightweight Optical Benches and Mounting Structures
TECHNOLOGY AREAS: Air Platform, Materials/Processes, Sensors, Electronics, Weapons

ACQUISITION PROGRAM: High Power Directed Energy

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services.  Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.4 of the solicitation.

OBJECTIVE:  The Missile Defense Agency (MDA) is pursuing technology to develop the next generation airborne laser.  Part of the design places an emphasis on weight constraints; therefore MDA is placing interest in investigating materials to manufacture lightweight optical benches while maintaining high degrees of stiffness for low vibration and precision alignment.  MDA is also interested in exploring novel designs for lightweight optical bench mounting structures with a high degree of vibration isolation.  Eventual designs for directed energy systems must be opto-thermo-mechanically stable.  The resulting product would have numerous other military and scientific applications on any platform that would require weight restrictions on the optical components. 

DESCRIPTION:  The purpose of this topic is creating lighter weight optical benches for high-altitude (55-65kft) airborne applications.  Methods of achieving this goal could be state-of-the-art materials, improved layering processes, or other methods to help achieve a lighter bench structure density.  This topic also covers novel concepts for creating lightweight mounting structures capable of meeting vibration isolation goals.  Low vibration optical benches and mounts contribute to accomplishing <300nrad of jitter on target for a high altitude airborne laser while also being light enough to be carried on high altitude UAVs.  This state-of-the-art innovation would provide a new solution for weight and volume-restricted systems or platforms used in government and commercial applications with improved performance.

Goals for optical bench designs include the following: a surface area near 145” x 50”, a maximum weight of 375lbs, and a first mode frequency of 30Hz.  Benches should be scalable to aforementioned dimensions and have thicknesses that help achieve isolation goals.  These are desired goals for operation and any novel solution that does not meet these goals will still be considered.  By approaching or exceeding these parameters with unique material or design solutions the current state-of-the-art will be pushed beyond what is available today for space borne platforms and aerospace optics.

Mounting structures designs may include novel and unique approaches.  The designs should maximize isolation performance and minimize volume and weight. 

PHASE I:  Develop a preliminary design for the proposed bench or mounting structure.  Proof of concept hardware development and test is highly desirable.  Trades discussing the decision for the chosen option are also recommended.  The Phase I work product should include a clear technology development plan, schedule, and transition risk assessment.  These details should be presented in the Phase I final report.  Offerors are highly encouraged to interact with DVL for feedback and input to ensure the final products are developing along a useful path. 

PHASE II:  Complete a critical design of the prototype component developed in Phase I.  Fabricate a prototype or a demonstration model and perform characterization testing within financial and schedule constraints of the program to show level of performance achieved compared to stated government goals.  

PHASE III:  Develop and execute a plan for a commercially viable version of the device developed in Phase II, including marketing and manufacturing.  Assist MDA in transitioning this technology to the appropriate Ballistic Missile Defense System prime contractor(s) for the engineering integration and testing.  

DUAL USE/COMMERCIALIZATION USE/COMMERCIALIZATION POTENTIAL:   A design of a lightweight, low vibration optical bench has numerous commercial applications.  Outside the MDA, numerous other Department of Defense applications of the technology include, but not limited to: aerospace optics, space borne platforms and any platform that would require weight restrictions on the optical components.  The contractor is encouraged to identify additional commercialization opportunities. 

REFERENCES:
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3) Edeson, R. L., Aglietti, G. S., & Tatnall, A. R. L. (2012). Dimensional stability of materials subject to random vibration. Precision Engineering.
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MDA13-T008

TITLE: Phased Array Laser Beam Steering
TECHNOLOGY AREAS: Air Platform, Materials/Processes, Sensors, Electronics, Weapons

ACQUISITION PROGRAM: High Power Directed Energy

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services.  Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.4 of the solicitation.

OBJECTIVE:  Develop a novel phased array laser beam steering capability for large-aperture high-power combined fiber laser systems.  This innovative capability should allow for fine beam steering on the order of micro-radians to nano-radians with potential traceability to larger angle beam steering.  

DESCRIPTION:  Pointing High Energy Lasers (HELs) over great distances requires precision optical systems.  Proposed high altitude platform beam director systems are projected to comprise a significant portion of the weapon system weight.  Phased array beam steering systems hold the potential to reduce system weight by eliminating large telescope and beam director optics.  Such systems hold significant potential and interest for MDA, Air Force Research Lab, DARPA, and other Department of Defense (DOD) high energy lasers, as well as free space optical communication applications in both the DOD and private sector.  Assume the following:

-  Gross pointing done externally (to this effort) with a turret / pointing flat, i.e. the focus of this topic is on very fine angle steering.

-  Proposed architecture must be compatible with coherent and spectral fiber beam combined laser approaches.

-  System will be operated on a high altitude aircraft (55-65kft), with significant size and weight restrictions.

-  Final system (Phase III and/or beyond) should be capable of a 1m-class primary aperture and a minimum 200kw-class laser.

-  Proposed system must be innovative, have very high combining efficiency and exceptional beam quality.  Offerors must present a detailed understanding of how the proposed system will impact the beam quality.  

PHASE I:  Demonstrate in Phase I through modeling, analysis, and proof-of-principle experiments of critical elements of the proposed technology that the proposed approach is viable for further investigation in Phase II.  Phase I work should clearly validate the viability of the technology proposed to meet the operational environment for directed energy applications in a component critical performance demonstration.  Phase I should also result in a clear technology development plan, schedule, transition risk assessment, and requirements document. 

PHASE II:  The Phase II objective is to validate a scalable and producible technology approach that MDA users and prime contractors can transition in Phase III to their unique laser application.  Validate the feasibility of the proposed concept developed in Phase I by development and demonstration of a key components brassboard and the execution of supporting laboratory/field experiments to demonstrate technology viability.  Validation would include, but not be limited to, system simulations, operation in test-beds, or operation in a demonstration subsystem.  The goal of the Phase II effort is to demonstrate technology viability and the offeror should have working relationships with system and payload contractors.  

PHASE III:  In this phase, the contractor will apply the innovations demonstrated in the first two phases to one or more MDA element systems, subsystems, or components.  The objective of Phase III is to demonstrate the scalability of the developed technology, transition the component technology to the MDA system integrator or payload contractor, mature it for operational insertion, and demonstrate the technology in an operational level environment.  A partnership with a current or potential supplier of MDA element systems, subsystems or components is highly desirable as is interaction with OSD High Energy Laser Joint Technology Office programs.  

DUAL USE/COMMERCIALIZATION POTENTIAL:  High power laser components have numerous commercial and other government agency applications in metal cutting, material processing, welding, remote sensing (both terrestrial and space), satellite communications, power beaming, and weather sensing.  Outside of MDA, numerous other DOD applications of the technology include tracking, designation, directed energy, demilitarization of munitions, and IED destruction.  The contractor is also encouraged to identify additional commercialization opportunities. 
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MDA13-T009

TITLE: Lightweight Optics for Directed Energy Systems
TECHNOLOGY AREAS: Air Platform, Materials/Processes, Sensors, Electronics, Weapons

ACQUISITION PROGRAM: High Power Directed Energy

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services.  Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.4 of the solicitation.

OBJECTIVE:  The Missile Defense Agency (MDA) is pursuing technology to develop the next generation airborne laser.  This system will be weight constrained.  Therefore, MDA is interested in investigating novel concepts to create lightweight optics and coatings while maintaining high power densities because the beam control system is projected to comprise a significant portion of the weapon system weight.  High-performance optical substrates, coatings, and the expertise required to develop and produce them are essential elements for continued successful development of directed energy weapon systems for military purposes, as well as the development of other defense and scientific applications.

Proposed here is the development of innovative materials, processes, and methods for production of substrates and coatings for high-power lasers.  Of specific interest are optics for Combined Fiber Lasers (CFL) at a wavelength of 1064 nanometers and Diode Pumped Alkali Laser Systems (DPALS) at a wavelength of 795 nanometers. 

DESCRIPTION:  MDA is interested in development of innovative transmissive and reflective, lightweight optics for compact, high power lasers in airborne high altitude environments.  To that end, the following focus areas are delineated.

1) Optical substrates and coatings which are resistant to contamination and the presence of 100µm-class particles.

2) Optical substrates and coatings that can withstand power intensities up to 100 kW/cm2 for 10-cm-class size optics, and up to 1kW/cm2 for 1-m-class size optics.

3) Optical substrates and coatings that can operate in the constraints of a high altitude environment (55-65kft) with respect to temperature and pressure.

4) Optics that can be manufactured, cleaned, and polished ranging in size from 10cm to 1m-class and still meet power density criteria.  Any cost or schedule reductions in the manufacturing process is also highly desired.

5) Optics that can remain stable under thermal loads of 10s of seconds of laser operation.

6) Optical materials that maintain performance with lower size and weight requirements for large telescope and pointing mirrors when compared to other leading technology such as Silicon Carbide (SiC).     

7) Development of new processes for production of high-quality windows and their geometries with extremely low impurity levels. 

Concepts for optics and coatings consistent with the above focus areas will advance the state of the art for lightweight optical components in high power directed energy systems.  Lightweight optical components are highly desired for a variety of space and airborne applications, in both the defense and commercial communities.  

PHASE I:  Demonstrate in Phase I through modeling, analysis, and proof-of-principle experiments of critical elements for the proposed technology for further investigation in Phase II.  Phase I work should clearly validate the viability of the proposed technology.  Phase I should result in a clear technology development plan, schedule, transition risk assessment, and requirements document.  Offerors are highly encouraged to work with High Energy Laser (HEL) system integrators and/or their respective sub-system contractors to help ensure applicability of the proposed effort and the viability of the technology for transition. 

PHASE II:  The Phase II objective is to validate a scalable and producible technology approach that MDA users and prime contractors can transition in Phase III to their unique laser application.  Validate the feasibility of the Phase I concept by development and demonstration of witness samples that will be tested to ensure compliance with requirements.  Validation would include, but not be limited to, system simulations, operation in test-beds, or operation in a demonstration subsystem.  The goal of the Phase II effort is to demonstrate technology viability.  A partnership with a current or potential supplier of MDA systems, subsystems or components is highly desirable and should include testing of samples.  The final report should include but is not limited to the methods, results, and shortcomings of claims in support of success of the candidate systems for the corresponding focus areas. 

PHASE III:  In this phase, the contractor will apply the innovations demonstrated in the first two phases to one or more MDA systems, subsystems, or components.  The objective of Phase III is to demonstrate the scalability of the developed technology, transition the component technology to the MDA system integrator or payload contractor, mature it for operational insertion, and demonstrate the technology in an operational level environment.  

DUAL USE/COMMERCIALIZATION POTENTIAL: The contractor will pursue commercialization of the various technologies developed in Phase II for potential commercial uses in other Department of Defense high energy laser systems, missile windows, satellite systems, observatories; and other commercial systems requiring high quality lightweight optics. 
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MDA13-T010

TITLE: Corrosion Protection of High-Value Test & Evaluation Assets      
TECHNOLOGY AREAS: Materials/Processes

The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which controls the export and import of defense-related material and services.  Offerors must disclose any proposed use of foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in accordance with section 3.4 of the solicitation.

OBJECTIVE:  This research and development effort is to provide significant enhancement to the corrosion protection of high-value missile defense test & evaluation facilities, equipment and components. 

DESCRIPTION:  Missile defense test programs require the placement and utilization of test assets at remote austere facilities.  Research and development in improved methods for extended-life corrosion protection in highly aggressive environments is needed.  Interested firms are encouraged to employ substantial latitude in proposing advanced material concepts and processing techniques that can be applied to meet these needs.  Resulting enabling materials and process technologies should be readily adaptable to commercial applications, providing for dual-use applicability.

Technical areas of interest include, but are not limited to:

1) Surface Preparation of Existing Metallic Structures:  Advances in coating technologies such as Metal Wire Arc Spray [1] and Self-Priming Topcoats [2] are very innovative, however these technologies still require extensive and difficult substrate surface preparation prior to topcoating.  Novel and innovative approaches are sought to provide rapid and robust surface preparation solutions [3] for large metallic structures (radars, transporters, erectors, launch stands and other support facilities) exposed to marine environments.  These proposed solutions must ensure that the substrate surface is properly prepared to accept advanced coating systems and technologies and maintain maximum topcoat performance over the life of the coating system.

2) Galvanic Protection Systems for Large Metallic Structures:  Impressed current systems and sacrificial anodes have been used extensively in the pipeline industry and for large fuel and water storage tanks for many years.  This same technology could prove useful for metallic structures exposed to harsh marine environments.  Innovative approaches to adapting both passive [4] and active [5] galvanic protection for BMDS metallic structures could prove useful in reducing maintenance costs and extending the life of MDA assets.

3) Fiber Reinforced Composites for Structural Applications:  The use of fiber-reinforced composites has found their usefulness in many applications [6].  The strength-to-weight ratio and the corrosion resistivity of composites make them attractive for large structural applications.  The Missile Defense Agency employs the use of transporters, erectors and launch stands in harsh marine environments.  A need exists to investigate the viability of using composite technology to supplement and/or reduce the use of structural steel in this environment.  Proposals addressing the design of new components as replacements for existing structural components should also address the problems associated with bonding composites to metals and the fire-resistive properties of these structural members. 

4) Removing of Corrosion-Inducing Atmospheric Particulates from Interior Spaces:  Corrosion in interior spaces due to the deposition of atmospheric salts is very problematic.  Innovative solutions are sought for removing corrosion-inducing atmospheric particulates (e.g. chlorides and sulfides) in the interior spaces of the facilities housing BMDS assets.

PHASE I:  Conduct experimental and/or analytical efforts to demonstrate proof-of-principle of proposed technology.  Investigations shall consider the viability, feasibility, and cost-effectiveness of solutions to reduce and mitigate the effects of corrosion on large metallic structures.  If applicable, produce test coupons of materials and measure relevant properties.  Assess fabrication cost and impacts on service methods, safety, reliability, sustainability, and efficiency. 

PHASE II:  Based on the results and findings of Phase I, demonstrate the technology by developing a prototype in a representative environment.  Demonstrate feasibility and engineering scale up of proposed technology as well as identify and address technological hurdles.  Demonstrate the system’s viability and superiority under a wide variety of conditions typical of both normal and extreme operating conditions.  Identify and assess commercial applications of the technology. 

PHASE III:  Successfully demonstrate direct applicability or near-term application of technology in one or more ballistic missile defense element systems, subsystems, or components.  Demonstration should be in a real system or operational in a system level test-bed.  This demonstration should also verify the potential for enhancement of quality, reliability, performance, and reduction of total ownership cost of the proposed subject.  Commercialization pathways should be identified for both military and civilian applications. 

DUAL USE/COMMERCIALIZATION POTENTIAL:  Equally important to military utility is the transferability of proposed technologies to corrosion protection in aerospace, automotive, and industrial uses.  The proposed technology should benefit commercial and defense systems through cost reduction as well as improved reliability and sustainment.  As enabling technologies, it is anticipated that commercial and industrial transferability and applicability of such technologies will be high.  
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