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INTRODUCTION 

This Broad Agency Announcement (BAA), which sets forth technology areas of interest to the U.S. Army’s Combat Capabilities Development Command (DEVCOM) Armaments Center (AC), Picatinny Arsenal, New Jersey, is issued under the paragraph 6.102(d)(2) of the Federal Acquisition Regulation (FAR), which provides for the competitive selection of proposals. Proposals submitted in response to this BAA and selected for award are considered to be the result of full and open competition and in full compliance with the provision of Public Law 98-369, "The Competition in Contracting Act of 1984" and subsequent amendments. 

Proposals and white papers putting forth new and novel ideas are sought for the research and development of technologies to fill the complete spectrum of Armaments Center technology needs throughout our product life cycles through interactive collaborations with industry and academia, the Government expects to advance the development and maturation of areas of technology as applied to armament and associated systems. Proposals and white papers shall be evaluated only if they are for scientific study and experimentation directed toward advancing the state of the art or increasing knowledge and understanding within the Armaments Center’s technical community. 

In order to conserve valuable offeror and Government resources, and to facilitate a determination of whether a proposed effort aligns with the guidelines herein, prospective offerors are strongly encouraged to contact the BAA Coordinator. The coordinator will act as the central point of contact for all technical inquiries and will ensure that technical questions are routed to the appropriate subject matter experts within the DEVCOM Armaments Center. The BAA Coordinator's name and e-mail address are listed below. If an offeror elects to submit a white paper, it shall be prepared in accordance with the instructions contained in PART II of this document. Upon receipt of a white paper, it will be evaluated, and the offeror shall be advised of the evaluation results. Offerors whose white papers receive a favorable evaluation may be contacted to prepare a complete proposal in accordance with instructions contained in PART III, Section 3 of this document.

The costs of white papers and/or complete proposals in response to this BAA are not considered as an allowable direct charge to any award resulting from this BAA, or any other award. It may be an allowable expense to the normal bid and proposal indirect cost specified in FAR 31.205-18. 

In accordance with federal statutes, regulations, and Department of Defense and Army policies, no person on grounds of race, color, age, sex, national origin, or disability shall be excluded from participation in, be denied the benefits of, or be subjected to discrimination under any program or activity receiving financial assistance from the Army. 

Offerors submitting proposals are cautioned that only a Contracting or Agreements Officer may obligate the Government to any agreement involving expenditure of Government funds. If the technology so dictates, it is preferred that proposals be submitted to cover up to a 3-year period of performance, and include a brief summary of work contemplated for each 12-month period. This facilitates the negotiation of awards for an entire 3-year program funded on an incremental basis.
Administrative inquiries regarding this BAA, whitepaper/proposal submission shall be addressed in writing via email to the following Contract Specialist and Contracting Officer ONLY:
	
Email: kelly.a.lynch21.civ@army.mil 
Address: U.S. Army Contracting Command


	
Email: gloria.thoguluva.civ@army.mil 
Address: U.S. Army Contracting Command




Whitepaper/Proposal submission NOT addressed in writing via email to the above Contract Specialist and Contracting Officer will either not be considered or delay the evaluation process. 
Technical questions should be referred to the BAA Coordinator, DEVCOM Armaments Center G8; jessica.m.gondela.civ@army.mil
This BAA is available on the following website:
https://sam.gov/
This BAA is a continuously open announcement valid throughout the period from the date of issuance through the expiration date stated on the cover page of this BAA unless announced otherwise. Proposals and white papers may be submitted any time throughout the timeframe that this BAA remains open. Proposals and white papers submitted prior to this BAA expiration date that are for scientific study and experimentation directed toward advancing the state of the art or increasing knowledge and understanding within the Armaments Center’s technical community, will be accepted for evaluation. Amendments to this BAA shall be posted to the SAM.gov web site (https://sam.gov/) and published at the above website when they occur. Interested parties are encouraged to periodically check SAM.gov for updates and amendments.



PART I -   TECHNOLOGY AREAS OF INTEREST

The U.S. Army Combat Capabilities Development Command (DEVCOM) Armaments Center’s (AC) mission is to lead research, development and engineering of systems solutions to arm those who defend the nation against all current and future threats, both at home and abroad. AC is interested in all proposals that can identify and develop technologies for the purpose of generating future armament and related systems. This Broad Agency Announcement (BAA) sets forth research areas of interest to the DEVCOM AC and is issued under paragraph 6.102(d)(2) of the Federal Acquisition Regulation (FAR), which provides for the competitive selection of proposals.  

The AC headquartered at Picatinny Arsenal, New Jersey, and with additional facilities located at Watervliet Arsenal, New York, Rock Island Arsenal, Illinois, and Aberdeen Proving Ground, Maryland, serves as the Army's sole research and development hub and the principal design authority for the Army’s Armaments, Ammunition, and Fire Control systems. AC’s research, development and engineering facilities provide over 90% of the Army’s lethality and are responsible for the full lifecycle of small, medium and large caliber weapons, Fire Control, munitions and ancillary components to include warheads, explosives, and fuzes. 

DEVCOM AC supports the Army’s key continuous transformation and modernization priorities, including Long Range Precision Fires and Soldier Lethality. Additionally, AC provides lethality support for combat vehicles such as the Abrams, Stryker, XM30, Bradley, and LAV. It also supports the Army's industrial base at the Watervliet and Rock Island Arsenals. Efforts under this BAA are focused on the development and demonstration of technology for current and future generation Armaments, Ammunition, and Fire Control systems, along with associated technologies delineated below.  

PREAMBLE:

The U.S. Army Futures Command (AFC) is focused on continuous modernization and makes the Army more adaptable, flexible and lethal while giving the Warfighter capabilities and equipment to decisively win now and in the future. The seven AFC priorities – long range precision fires, next generation combat vehicles, future vertical lift, Army network, air and missile defense capabilities, soldier lethality and contested logistics – are the pillars of our future success. Additionally, as the rate of technology acceleration advances, the Army will continue to reform its business processes, shifting from industrial age to information age approaches in areas like Artificial Intelligence (AI), Robotics and Autonomy (R&A), Modeling and Simulation (M&S), Soldier-in-the-loop Virtual and Augmented Testing, Digital Engineering (DE), Containerized Software Applications & Orchestration, Development, Security, and Operations (DevSecOps), DEVCOM AC Cloud Software Factories, Internet of Things (IOT) and Cyber Security (CS), and play increasingly more prominent roles in many of the technologies that will be developed to provide the battlefield overmatch that we need, and to keep our Warfighter safe.

The U.S. Army AC is looking to identify and develop technologies for the purpose of addressing key elements of the continuous modernization priorities.  Efforts under this BAA should focus on the development and demonstration of technology for current and future generation munitions, armaments systems and its ancillary systems, including logistics.  This shall be accomplished via investigative research efforts in the following general technology areas:
1. Advanced Materials
2. Electronics / Sensors
3. Manufacturing Technology
4. Power and Energy
5. Energetics Innovation
6. Revolutionary Armament Design Concepts
7. Fuze Technology
8. Autonomy; Guidance, Navigation and Control
9. Disruptive Lethality Concepts
10. Advanced Fire Control
11. Next Generation Logistics and Supportability Technologies
12. Environmental and Demil Technologies
13. Biometric Collection, Matching, Analysis & Sharing
14. Containerized Software Applications & Orchestration 
15. DEVCOM AC Cloud Software Factories Enabling DevSecOps
16. Small Arms Lethal Technologies
17. Digital Engineering
18. Testing Methodology
19. Artificial Intelligence Assurance
20. Technology Transfer
21. Networked Lethality
22. Weapons Systems
23. Advanced Maintenance Technologies
24. Automated Test Systems (ATS) Technology
25. Advanced Munition Payloads
26. Operations Research System Analysis (ORSA) Modeling & Simulation Tools
27. Software Quality, Reliability, and Safety Engineering
28. Lethal and Protective Uncrewed Systems (UxS) Technologies
29. Counter Uncrewed Systems and Counter Swarming Technologies
30. Innovative Testing and Validation Frameworks for Next-Generation Armament Systems


TECHNOLOGY AREA DETAILED DESCRIPTIONS

1.  ADVANCED MATERIALS:  

The DEVCOM AC has the need for investigations and research into the development and demonstration of advanced materials for weapons and munitions applications.  This shall include advanced alloy systems, polymers and composites that can reduce parasitic weight, increase performance (lethality, range, etc.), extend shelf life, reduce item costs, conserve strategic materials, etc.  Materials of interest include, but are not limited to: titanium, tantalum, tungsten, steel, nickel, aluminum, magnesium, ceramics, cermets, rare earth metals, sheer thickening fluids, metal impregnated polymers, polymer-based composites, filled composite materials and metal-matrix composites. In addition, additively manufactured versions of these materials are of great interest. Processes and production systems to manufacture, as well as specialized tools and methodologies for characterization, testing, and analysis of these advanced materials, are also desired.

The DEVCOM AC is interested in materials that will reduce weight, improve ballistics or provide protection to extend the service life of the barrels and other components of small, medium and large caliber weapon systems. These materials may be associated with coatings e.g. cold spray, plasma spray, laser deposition, high velocity oxygen fuel, laser peening, etc.; surface modification i.e. superfine finishing, or material substitutions such as ceramic, polymer and/or composite materials. The behavior of materials in service conditions such as crack initiation and growth, as well as fatigue behavior, thermal and environmental (ultraviolet, chemical resistance, humidity, etc.) impacts of materials are of interest.  Additionally, nanomaterials hold great promise either in themselves or in combination with other materials to increase the performance of the base materials.  Processes, which produce unique material characteristics with a nano-size grain structure are of interest.

EXAMPLE TECHNOLOGIES: Of unique interest at this time are materials for hypersonic applications, materials subject to high thermal stress, active countermeasure materials, frangible ammunition alloys, thermoelectric materials, high efficiency insulation materials, high thermal conductivity materials, etc. 

2.  ELECTRONICS / SENSORS:   

The DEVCOM AC has the need for efforts addressing fabrication technology R&D for micro-system chips based on the silicon, deep reactive ion etching (DRIE) process.  This technology is to be utilized for miniature electronic board applications.  Processed chips will be applied for microelectromechanical system (MEMS) devices for Safe and Arm and micro-initiation components. 

The DEVCOM AC has the need for efforts in the R&D of anti-tamper systems for remote armament systems.  Anti-tampering systems are needed in increasing numbers, as military priority capability needs for autonomous tactical behaviors, autonomous movement, and manned/unmanned lethality are growing.  Solutions are being sought to protect remote armament systems on the battlefield, in urban environments and in storage.  The R&D efforts should include a capability that tracks tampering attempts made on unmanned systems.   Anti-tamper systems that are capable of deactivating battery-operated unmanned systems are needed as well.  

The DEVCOM AC has a need for efforts in the R&D of micro-system packaging and micro-system architecture for input into remote armament systems.  Novel optical, electrical and hermetic sealing techniques and capabilities will be needed to support this effort.

The DEVCOM AC has need of efforts in the R&D of advanced distributed sensors (radar, electro-optics, infrared, direction finding) to provide threat detection and fire control solutions supporting existing and emerging weapon systems. Different sensors must provide detection range (minimum and maximum), angular coverage (ideally hemispherical or better), update rates, and measurement accuracies necessary for a given application within the appropriate timelines to assure that countermeasures are effective against a wide variety of threats including ground vehicles, unmanned air systems, direct and indirect fire. The sensors must also operate within size, weight, and power constraints of target platforms. Designs should also be developed with cost in mind. Sensor systems should also, to the extent possible, operate on the move. The sensors must operate in a variety of environments (dust, fog, rain, etc.) and should meet MIL-STD requirements for electromagnetic interference, electromagnetic compatibility, temperature, pressure, other environmental conditions, etc., as appropriate. In particular, sensors must be capable of operating in increasingly congested electromagnetic environments. They should be capable of multiple modes, missions, and applications, and, as such, should be easily configurable/re-programmable. The sensors must have good clutter/background cancellation capability and be able to discriminate amongst targets – allowing accurate, automatic identification of threat targets, while rejecting targets that are not of interest. Along with discrimination, there is also a need for sensors to be able to determine threat intent. Both discrimination and threat intent, in turn, require labeled data sets for algorithm development and/or training of machine learning (ML)/artificial intelligence (AI) processors. Sensors should use open, modular, scalable architecture to the extent possible. In addition, for specific missions, sensors should be compliant with appropriate standards or architectures (e.g. the U. S. Army’s Modular Active Protection System framework). They should also be designed for manufacturability, maintainability, upgradability, and flexibility. Sensors should be designed such that they can be used on a variety of platforms with the appropriate integration packages/kits. 

DEVCOM AC continues to seek new, innovative methods for enhanced survivability and lethality by disrupting anti access area denial (A2AD) systems at extended ranges in contested operational environments. This includes munitions delivered non-kinetic effects to deny, degrade, and deceive adversarial sensor systems and infrastructure. The capability should be scalable, focused on peer adversaries in a major conflict by employing a complex diversity on non-kinetic effects for offensive purposes, such as directly defeating adversary capability, delaying and degrading counter fire, and creating uncertainty and confusion. Munitions delivered non-kinetic effects will require distributed, collaboration, and autonomous behaviors to engage a peer adversary, and enhance diversity of the effects. Development of key enablers will be required in the domain of distributed autonomy, including munitions hardened hardware, field upgradeable software, tactics, primitives, and algorithms.  In addition to offensive EW capability, the USG also has a need for non-kinetic effectors for use in counter unmanned aerial systems (C-UAS) scenarios and in defensive postures.

As capability increases and munition payloads become more complex, the USG anticipates that there will be added emphasis on the miniaturization and capability of all on board electronic components.  This would include, but is not limited to, the payload capabilities listed above, onboard sensors and onboard electronics.  

EXAMPLE TECHNOLOGIES: Of particular interest currently are unique technologies that address:  
1. Low phase noise oscillators
1. High-efficiency power amplifiers
1. Small tunable bandpass filters
1. Distributed local oscillator architectures
1. Advanced clutter and multipath mitigation techniques
1. Advanced approaches for classification, discrimination, threat intent, etc.
1. Special-purpose integrated circuits, including RF systems on chips
1. Advanced lightweight materials 
1. Additive manufacturing
1. Active electronic phased arrays
1. Digital antenna array architectures
1. Precise antenna calibration techniques
1. Advanced electronic protection techniques
1. High-performance, heterogeneous processing “backends”
1. Built-in test and diagnostics
1. Collaborative non-kinetic techniques 
1. Sense, Target, Engage Autonomy 
1. Munition hardened EW payloads and antennas 
1. Scalable and field upgradable software frameworks 
1. Beyond Line-of-Sight Techniques 
1. Counter Unmanned Aerial Systems
1. Counter radar technologies
1. Capabilities for long range threat detection
1. Data Fusion
1. Machine intelligence (machine learning and artificial intelligence techniques) capability enhancements to any or all the above
1. Intelligent autonomous agent architectures for increased situational understanding of the operating environment

Additional items include gun/cannon launchable sensors, environmental sensing technologies, flexible printed/hybrid electronics, novel inks for printed electronics applications, interconnects for flexible electronics, novel substrate materials, and low power electronic components.

3.  MANUFACTURING TECHNOLOGY:  

The DEVCOM AC has a need for research efforts to establish the science behind the manufacture of quality weapon and munitions components, and the integrated data environment that will allow the process knowledge to be retained by the Army in a central repository for future use.  These efforts shall address the identification, definition and understanding of materials, equipment, processing and procedures associated with the manufacture of weapons and munitions components; and the capture of that information so that this knowledge can be readily transferred to the industrial base for use in component manufacture using qualification and certification practices to instill quality, reliability, and safety.   Efforts shall also address the integration of the 3D-Technical Data Package philosophy in the design to manufacturing cycle, and the sharing of digital information across dissimilar systems.  Efforts that enhance DEVCOM AC’s ability to understand the underlying science of component manufacture or further its capability to document and transfer manufacturing processes are desirable.  Additionally, efforts that establish manufacturing science test beds, including Additive Manufacturing, to complement DEVCOM AC’s prototyping capabilities are encouraged.      

The DEVCOM AC is interested in advancing the state of the art in manufacturing and fabricating components for weapon and munitions systems.  Of high interest are technologies that will extend the life of high-value components, such as small, medium and large caliber gun barrels.  These technologies may be associated with coatings e.g. vapor deposition, plasma spray, laser deposition, high velocity oxygen fuel coating, laser peening, intensive quenching, etc.; and surface modification, i.e. superfine finishing, or material substitutions such as ceramic materials.  Also, processes that reduce the weight of system components, or extend performance either in terms of life, ballistics, or protection are of interest.  Finally, the DEVCOM AC is interested in emerging technologies that can eliminate the use of Cr+6 based (hexavalent chromium) surface treatments used on weapon system components to include, but not limited to, gun barrels, recoil mechanisms, aircraft landing gear assemblies, etc.  These processes shall be compliant with existing environmental policies and provide equivalent, or better, performance as compared to Cr+6 -based surface treatments.

Further, the DEVCOM AC is interested in manufacturing processes to reduce cost, cycle time, and fabricate parts where price is independent of quantity. Examples of such processes include rapid prototyping technology, and free forming technology whether laser based, plasma based, or polymer based.  Our vision of the future requires a “paperless process” from designer to machine.  Inherent in this process are several subsets including a “model centric” design environment, including intelligent machining, joining, and processing.   One goal is to add intelligence to machine tools to enable them to do a self-assessment, self-programming, self-diagnostics, self-scheduling, and in-process monitoring using both software and sensor tools capable of surviving in the harsh processing environment.  Lastly, the DEVCOM AC is interested in fiber optic technology, and remote sensing or optics necessary for such systems; and technologies that instill intelligence in processes or machine tools e.g. modeling, data analysis, data fusion, etc.   

The DEVCOM AC is interested in proposals to support our “model centric” design environment to rapidly advance the state of the art in modeling, simulation, design, manufacturing, and field support of components for weapon systems.  Specifically, the DEVCOM AC has interest in technologies that transition from development to production of advanced design methodologies, and ensure that this transition occurs seamlessly and with the greatest possible understanding of manufacturing process capability in relation to design intent.  It will be essential to establish process capability relative to design intent baselines and goals (i.e., Cp, CpK) and put the disciplines, methodologies, and tools in place to meet these goals.  Additionally, the DEVCOM AC is interested in design expertise, methodologies and tools to achieve “quality” hardware from the very start of production and throughout the program production life cycle.  The expertise and tools may include the capability to define and flow complex requirements at the characteristic level through multiple layers of the supply chain.  It will also include the ability to simulate optimum processes and tooling for material and machined parts, seamlessly document process capability in relation to design intent, and provide for continuing improvement of both design and manufacturing processes; and provide the capability to capture, link, trace, analyze, and manage requirements to manufacturing processes.  

4.  POWER AND ENERGY:  

The DEVCOM AC has a need for efforts in the development and demonstration of Novel Power, Energy Harvesting, Energy Storage and Energy Management Systems, i.e., develop and demonstrate the critical components for improved reserve batteries, hybrid power sources, and other novel power sources to include micro generators, super and ultra-capacitors, power harvesting and power distribution concepts.  Fuel cell and Lithium (or Li Ion) battery research and manufacturing technology development are also possible areas for projects.

The DEVCOM AC is interested in proposals for advancing the state of the art in materials and technology for sustainable energy and environmental protection.  Specifically, the DEVCOM AC is interested in materials and technology that will provide for improved power density, energy efficiency, reduced logistics and/or weight burden, and overall sustainability of energy sources during military deployment, and with a clean environmental footprint. Additionally, future concepts will require technologies that support significantly extended range with performance at elevated temperatures, increased performance at cold temperatures, and the survivability of the Power and Energy subsystem through the dynamic launch event. Technologies of interest include, but are not limited to, those for power and energy conversion, power generation, energy storage and recovery, renewable energy, and hybrid intelligent management technologies. Materials of interest include, but are not limited to, coatings/materials to improve efficiency of photovoltaic and/or thermo-electric generators, novel materials for weight reduction and improved performance in batteries, materials for forward deployable sustainable energy systems, etc. Technologies proposed should demonstrate dual-use applications and have direct application to the Warfighter.  Additionally, the DEVCOM AC is interested in innovative research that can lead to portable, efficient, and compact power technologies that enhance the military’s reach, decrease the logistical burden, and improve energy efficiency at all levels. Specific areas of interest include, but are not limited to, innovative energy conversion, energy harvesting, micro-scale power sources, storage and recovery technologies, renewable energy, including solar and wind, energy harvesting/scavenging technologies, hybrid intelligent management technologies, alternative energy systems, fuel cells, and micro-grid forward deployable energy solutions. Also, the development of advanced novel electric and magnetic materials and coatings/materials that improve energy efficiency and enable sustainable power and energy technologies is of interest as well as novel coatings/materials for photovoltaic and thermo-electric generators, advanced nano-composites for turbine technology, enabling coatings/materials for advanced oil-free turbo-machinery or alternative approaches, or high temperature materials to reduce weight and increase efficiency of high temperature engines, novel battery materials, etc. In addition, the DEVCOM AC is interested in innovative research that can lead to portable, efficient, and compact power technologies that increase our military’s reach, decrease the logistics burden, and improve the overall efficiency of our war fighting forces, especially for distributed and net-centric operations.  

EXAMPLE TECHNOLOGIES:  Of unique interest at this time are Improved thermal reserve and liquid reserve battery chemistries, micro-generators, capacitors, flexible/conformal batteries, thermoelectric materials, energy harvesting processes, batteries with improved cold weather performance (down to -40C), etc., while supporting significantly extended range, and performance at elevated temperatures.

5.  ENERGETICS INNOVATION:  

The DEVCOM AC is interested in advancing the state of the art in Energetic Material technology within the entire lifecycle of explosives, propellants, and pyrotechnics, from concept through disposal. Potential areas of interest include new methodologies in modeling and simulation such as packages to calculate the performance and signature properties of propellants, pyrotechnics, or explosive properties of ideal and non-ideal explosives. In addition to modeling and simulation, the DEVCOM AC has a desire to build and test the new propellants.  This would include both static and dynamic testing.  The DEVCOM AC also has a need for new synthesis methods; design and synthesis of energetic molecules, oxidizers, and binders; novel scale up synthesis and crystallization techniques, new analysis methods and specification modernization, and non-CHNO very high energy density materials. In terms of energy output, novel concepts that result in much greater energy density and/or energy availability within timeframes and volumes of typical high-performance explosive, pyrotechnic, and propellants are desired.  Tailored and tailorable burn properties for propellants and pyrotechnic signatures are desired for a variety of systems.  Multi-purpose effects from a single explosive or warhead are also desired, such as blast, fragmentation, metal pushing, and electromagnetic effects. In the realm of formulations for propellant, explosive, and pyrotechnics, there is a need for energetics and mixtures that exhibit extreme compressive strength and toughness; new binders and additives for pressing, curing, and strengthening formulations; tailored surface and mechanical properties, and improved aging and high temperature and severe environment resilience. Novel processing and in-situ characterization of chemical reactions and formulations are of interest in the following areas: synthesis from the laboratory scale to production scale; higher throughput and novel formulation methods of melt pour, cast cure, and pressed explosive, propellant, and pyrotechnic formulations; creation and characterization of amorphous and nanoscale formulations, filling advanced geometry warheads, and tailoring of flow properties. New ideas in the realm of novel disposal and energetics recycling and repurposing are also of interest, such as on-demand or reversible chemical bonding for demilitarization technologies.   

The DEVCOM AC has a need for development and demonstration of reliable energetic quality verification methods in an industrial environment. These efforts shall address both verification of bulk ingredients and final formulations.  The demonstration shall include considerations of the issues resulting from increasing production quantities and sampling method selection decisions.   



6.  REVOLUTIONARY ARMAMENT DESIGN CONCEPTS:  

The DEVCOM AC has the need for efforts that address the R&D of Advance Design Technologies. The technologies for R&D efforts include threat recognition, targeting, system communication of mission commands, remotely operated platforms, weapon systems and weapon systems security, control unit systems, battlefield automation systems, software/performance analysis, emerging software technologies, embedded systems, navigational guidance platforms, integrated user interfaces and processors, computer based systems, orientation and ranging technologies, enhanced software algorithm development and software sustainment/supportability as each relates to embedded software residency in weapons, improvements to existing systems and development of new systems, including the design, development, fabrication of hardware and electronics of these systems. Mission objectives are to enhance supported platforms, reliability, performance, capability, response time, and accuracy in meeting the Army’s Vision.

As part of the Advanced Design Technologies, airframes that have the capability to maneuver more and fly further, plus reach targets at hyper-velocities, would be of interest. The airframes can also have embedded novel propulsion technology, in order to reach the targets in a faster time.  Novel material technology shall be explored for the purpose of launch survivability for hypervelocity launches, for actuation, and for shape changing of the outer mold line during flight.  The motivation behind shape changing is the elimination of moving parts such as actuators which can be a burden on internal volume and also can be an expensive item for the munition. Maneuvering capabilities can be enhanced through the use of the advanced morphing materials, since macro changes on the body shape can be accomplished instead of relying on deflecting canards using conventional motors. Ultimately, it will be essential to validate the performance through testing.

EXAMPLE TECHNOLOGIES: Of particular interest at this time are technologies associated with the following concepts:
a. Novel Propulsion Design
b. Morphing airframes for optimizing maneuvers
c. Advanced material for weight reduction and launch survivability improvement

7.  FUZE TECHNOLOGY: 

The DEVCOM AC is interested in next-generation technologies that will address pressing needs in fuze technology development.  As seen below, miniaturization, reliability, manufacturability, and the ability to survive high “G” (G = acceleration of gravity) gun launch are critical attributes to be addressed.  Specific research needs are outlined below.


7.1 Initiation Technologies

The DEVCOM AC has a need for research efforts addressing the R&D of in-line multi-point initiation technology that can accommodate 10’s of initiation points. Of specific interest are multi-point architectures that will scale up to 30-50 points of initiation while minimizing integration burden and volume in the warhead assembly.  Initiation points simultaneity, selectivity and the ability to withstand gun launch “G” loads are key attributes that must be satisfied.
  
The DEVCOM AC is also seeking technology for the research, development, integration and demonstration of improved Electronic Safe and Arm Devices (ESADs) and advanced ESAD components. Of specific interest are technologies that will reduce the technical risk and improve the reliability and performance of ESADs while also reducing the size and cost of ESADs.  One goal of these technologies is to allow ESADs to be utilized in high-G hard target applications such as artillery and other indirect fire munitions. Miniaturized passive first-safety-environmental sensors are a priority along with the next generation of G-hardened Exploding Foil Initiators. Research to develop miniaturized, high voltage components such as low-cost switches, capacitors, and transformers is also needed. Novel integration techniques that will reduce the cost or size of today's component technologies will also be considered.

7.2 Improved Fuzes and Components for Hand Grenades, Sub-Munitions, Mortars and Artillery

The DEVCOM AC is seeking proposals for the research and development of an improved miniature Micro-Electromechanical Systems (MEMS) Safe and Arm (S&A) device including necessary energetics for gun launched munitions.  The ability to survive gun launch, size minimization and manufacturability are key attributes that the technology must address.  The DEVCOM AC is also interested in research into design improvements for improved manufacturability including energetics integration into MEMS devices that can be used across the whole portfolio of munitions.

The DEVCOM AC is also seeking proposals for the research into and the development of improved highly reliable sub-munition fuzes. Proposals should address improvements in the areas of design, manufacturability, loading, and assembly of sub-munition fuzes, and related components. The goal of this research is to increase the Manufacturing Readiness Level (MRL) of sub-munition fuze assembly to MRL6. This effort supports the development of Science & Technology (S&T) concepts under DEVCOM AC’s Cluster Munition Replacement Technology effort.

Further, the DEVCOM AC is seeking proposals for the research into and the development of fuzes and fuze components that will improve producibility, performance, accuracy, consistency or function requirements of hand grenades.  Research will include development of prototype hardware components including, but are not limited to, fuze assemblies (inert or live), fuze bodies, levers, hinge pins, strikers, springs, pull pins, pull rings, energetic components or energetic compositions that will demonstrate improved capabilities such as pull-force, delay time, and fuze outputs along with improved producibility.  

7.3 Fuze Power Sources

The DEVCOM AC is seeking proposals for research into the development of low cost, robust prototype power sources for advanced extended range munitions. The DEVCOM AC is interested in novel thermal and liquid reserve battery technologies and energy harvesting technologies that demonstrate extended run times greater than 3 minutes over temperature extremes of interest. Solutions which demonstrate a higher energy density and power density through integration of new electrode materials, insulation materials or novel construction of battery/power sources are of interest to meet this requirement.

7.4 Advanced Proximity / Height of Burst Sensors

The DEVCOM AC is seeking proposals for research into the development and demonstration of advanced proximity / Height of Burst sensor systems capable of being integrated into munition systems.  Areas of interest include Radio Frequency, Optical, and Image based proximity sensor technologies.  Custom components for use in these systems are also of interest to include transmitters, receivers, apertures, and signal processors (digital and analog Application Specific Integrated Circuit).  Solutions which demonstrate high levels of integration and being capable of integration into a wide variety of munitions are of highest interest.  

7.5 Fuze / Mission Setters

The DEVCOM AC is seeking proposals for research and development of secure spread spectrum wireless fuze mission setting capability.  Also of interest is wireless power transfer for systems within near field ranges (less than 10m).   Demonstration of this technology would be in support of long-range precision fires auto-loader integration goals within the Army.  

8.  AUTONOMY; GUIDANCE, NAVIGATION AND CONTROL:  

The DEVCOM AC has been for many years researching, developing and manufacturing smart munitions that can withstand thousands of “g” loads during launch.  The development of these munitions has been focused in areas such as power, electronics, inertial measurements, actuators, rocket motors and seekers.  The DEVCOM AC has been able to make great strides in all these areas with the result being the testing, manufacturing and fielding of gun launched smart munitions for the U.S. Army. With that said, areas such as autonomy, and state-of-the-art guidance, navigation and control technologies will need significant R&D efforts.  Since there is a need for long range precision guidance, technologies that will enable a munition to fly faster and further, be more accurate in acquiring targets, with the ability to conduct midcourse corrections (with and without the use of GPS), will be essential. Autonomy can be introduced into the field of operations by designing a munition that is not only smart, due to its electronics and navigation, but will also have the ability to communicate with other munitions in flight. An example may be a leader / follower scenario where you have several smart munitions that are fired in a volley.  The leader munition will then be communicating with the other munitions and will be providing them with information about targets so they, in turn, can make corrections in flight in order to prosecute various targets. This area is a new field of study called “Collaborative Control”.  Because of the increase in launch velocities needed for longer ranges, longer flight times and enhanced maneuverability to go after moving targets, R&D efforts to define more accurate robust navigation and position transmission technologies will be necessary especially if munitions need to communicate with one another. Methods of accurately measuring the projectile flight dynamics can include state-of-the-art technologies that will improve projectile on board state estimation without GPS satellite data.  In this GPS denied scenario, terrain mapping can be a method in improving accuracy. With that said, downloading maps to the munition, and having the munition recognize optically the sites on the ground in order to improve its position estimation will be of critical importance. Another possibility can be to use celestial navigation in conjunction with terrain mapping. However, there is a need for innovative research into terrain mapping, celestial navigation or other state of the art methods in order to improve accuracy for the smart munitions. The DEVCOM AC is also interested in general machine intelligence and/or autonomy-enabling capability enhancements to any or all of these mission needs.

EXAMPLE TECHNOLOGIES:
a. Collaborative Control
b. Terrain mapping for position estimation accuracy
c. Celestial navigation

Intelligent autonomous agent architectures for location, mapping, and increased situational understanding of the operating environment.

9.  DISRUPTIVE LETHALITY CONCEPTS:  

The DEVCOM AC is interested in research into next generation warhead and lethal mechanism technologies that contribute to providing more energy on target, enabling multi-domain lethality against a wide range of target sets, and maintaining lethality as warhead volumes are reduced in size to accommodate other munition system components.  

EXAMPLE TECHNOLOGIES: Of particular interest is research to develop the technologies associated with the following concepts:
0. Warhead scaling effects and optimization
0. Fabrication using novel materials
0. Advanced modeling & simulation capabilities that account for the use of novel materials
0. Collaborative lethal effects
0. Warheads with multiple modes of operation
0. Novel initiation schemes 
0. Survivability in extreme environments
0. Advanced fragmentation
0. Split Hopkinson Bar Technology
0. Advanced lethality modeling
0. Long standoff, aero-stable warhead concepts
0. Anti-armor warhead concepts
0. Counter-UAS/Counter-RAM technologies
0. Lethal UAS and other unmanned/autonomous technologies 
0. Advanced warhead testing and diagnostic capabilities
0. Low-cost warheads

10. ADVANCED FIRE CONTROL: 

The DEVCOM AC is interested in research proposals related to emerging Fire Control technology.   Specific areas for research include: (1) Advanced Technical Fire Control; (2) Position / Navigation; (3) Advanced Fire Control Algorithms; (4) Advanced System Controllers; (5) Photonics and Quantum Science Technologies, and (6) Live, Virtual and Embedded Fire Control Trainers
 Specific research needs are outlined below.

10.1 Advanced Technical Fire Control 

The DEVCOM AC is in need of research to develop direct view Optics, Electro-Optic, Sighting systems or their components in support of the military’s mission to provide superior military equipment to our Warfighters. Research topics of interest are:
a. Develop Optics material and/or equipment
b. Develop state of the art electro-optics, fiber-optics and sighting system technologies 
c. Advance study of threat capabilities 
d. Develop better understanding from analysis gained from experimentation 
e. Air & Ground Platform Signature Reduction
f. Dismounted Target Acquisition Optical Capability
g. Improved Soldier Protection
h. Sensor/effects packages (to deny access to critical points and provide force protection)
i. Soldier Signature Reduction
j. Use modeling and simulation to determine survivability
k. Bio-mimicry advances in flexible Photodetectors, Smart Optics, Adaptive Optics, Advanced Weapon Sight (aiming reticle)
l. Micro-Electro-Mechanical Systems (MEMS)
m. Improved Situational Awareness
n. Improved position sensors
o. Machine intelligence and/or autonomy-enabling capability enhancements to any or all the above

For the Advanced Technical Fire Control subtopic, the DEVCOM AC is in need of research to develop direct view Optics and new sighting technologies in support of the military’s mission and ground-based platforms. 



10.2 Position / Navigation 

The DEVCOM AC is in need of research to develop position or navigation sensors such as, but not limited to, non-magnetic compasses, gyroscopes, inclinometers and accelerometers in support of the military’s mission to provide superior military equipment to our Warfighters.

This research is directed to advance the capabilities of PNT (Position, Navigation, Timing). The emphasis is to develop advancements in laser gyros, next-Gen ASIC chipsets and capabilities to function in anti-spoof and anti-jam environments. Also of interest are machine intelligence and/or autonomy-enabling capability enhancements to Position / Navigation capabilities in general.

The DEVCOM AC also has a need for situational awareness on adversarial attempts to deny and degrade the PNT domain. Munitions hardened payloads will be needed to sense the battlefield for PNT denial and report back to the Fires position as well as to higher Echelons. Munitions are in a good geometry to support assured PNT mitigation strategies. These same payloads should have provisions to return fire also becoming offensive to deny adversary use of PNT signals. 

10.3 Advanced Fire Control Algorithms 

10.3.1 Architecture 

The DEVCOM AC is in need of research to demonstrate rapid sensor-to-shooter target hand-off at all echelons that can support the military’s mission to protect the nation and/or the Warfighter from any threats. Research topics include:
a. Reduced soldier/leader cognitive workload
b. Seamless integration of manned and unmanned effects assets
c. GPS denied soldier tracking
d. Lethal UV integration

The DEVCOM AC is also interested in general machine intelligence and/or autonomy-enabling capability enhancements to any or all the above mission needs.

10.3.2 Target Acquisition 

The DEVCOM AC is in need of research to demonstrate an auto-tracker in small, medium and large weapon sighting systems and improved target range information that can support the military’s mission to protect the nation and/or the Warfighter from any threats. Research topics of interest are:
a. Closed Loop Fire Control / Data Links
b. Projectile tracking and closed loop improvement
c. Correcting for miss distances
d. Target State Estimation (TSE) / Prediction
e. Auto Tracking
f. Auto / Aided Cueing
g. Aiming Aides
h. Ballistic Algorithms / Computation
i. Advanced Meteorological Measurements and Prediction
j. Multiple/many target handling/prioritization (e.g. swarms)
k. Automated target detection, recognition and identification
l. Machine intelligence and/or autonomy-enabling capability enhancements to any or all the above areas.

10.4 Advanced System Controllers 

The DEVCOM AC is in need of research to develop an innovative system controller that can support the military’s mission to protect the nation and/or the Warfighter from any threats. Research topics of interest are:
a. Small Footprint
b. Reduced Power Consumption
c. Ruggedization Technology
d. LRM Form Factor
e. Expandable Interfaces
f. Standard Architecture
g. Simultaneous Multiple OS
h. Self-Diagnosing/Self Reporting BIT
i. Remote Display/User Input Capability via Standard Interface (e.g. Ethernet)

10.5 Photonics and Quantum Science Technologies

The DEVCOM AC is in need of research to develop photonics and quantum science technologies for Armament Applications.  Some areas of interest are:
a. Photonics and quantum-based technologies for potential Fire Control Technologies including but not limited to target acquisition and tracking, signature reduction, and potential spoofing technology.
b. Integrated photonics for the reduction of size, weight, and power for Fire Control and other Armament Systems.
c. Advanced computer hardware technologies for high performance, power efficient computing, particularly in austere environments.
d. Photonics and quantum-based technologies for the next generation of PNT technologies for Armament applications.
e. Target acquisition technologies for obscured targets, either obscured by environment or camouflage.
f. Photonics technologies for the advanced control of laser wave fronts for Fire Control applications.
g. Software technologies appropriate for the analysis of low photon target image processing and associated machine learning approaches for target recognition
h. Photonics technologies for laser protection.

10.6 Live, Virtual and Embedded Fire Control Trainers 

The DEVCOM AC is in need of research to develop embedded interfaces and advanced visualization systems that utilize fire control systems for areas of live, virtual and embedded training that meets the military's need to maintain readiness of the Warfighter as expert system operators and able to maximize lethality potentials of armament systems. Some of the areas for research are:
a. Computer vision and graphics
b. Small Footprint
c. Ruggedization Technologies
d. Low bandwidth secure networking

In conclusion - For the Advanced Fire Control Topic:   Of unique interest at this time is research associated with the following:
a. Unmanned & autonomous systems that can provide advancements in target info to Fire Control
b. Sensor fusion methods and networks to increase fire control and diagnostic effectiveness
c. Down range wind sensors
d. Dynamic Fires Planning and Execution
e. Real time localized MET and environmental data for Fire Control corrections
f. Machine intelligence and/or autonomy-enabling capability enhancements to any or all the above areas.

11. NEXT GENERATION LOGISTICS AND SUPPORTABILITY TECHNOLOGIES:  

The DEVCOM AC is interested in proposals for advancing the state of the art in force sustainment capabilities technologies that enhance armament supportability; ammunition health monitoring; ammunition packaging, storage, transportation and handling; ammunition forecasting; weapon rearm / resupply; battlefield manufacturing; sense and respond supply chain management technologies and methodologies that directly support providing Warfighters with the Armaments, Ammunition, Fire Control, and other equipment they need, when they need them and in the right condition.

Specifically, the DEVCOM AC is interested in research into technologies and approaches that address the planning, setup, operation, and automation of supply nodes, tools based on best practices to evaluate and optimize the performance of supply operations throughout the entire Armament, Ammunition, and Fire Control enterprise, and aggressive sustainment capabilities to improve the responsiveness and agility of sustainment operations or provide predictive logistics capabilities at all echelons.  

The DEVCOM AC is interested in researching technologies that provide ammunition health monitoring capabilities to understand the readiness of the ammunition stockpile and to ensure only fully functional ammunition items are issued and utilized.  These monitoring capabilities may address exposure to (but not limited to) temperature, vibration, shock, humidity, and radiation, as they affect both existing and/or developmental systems. 

The DEVCOM AC is also interested in materials, technologies, and capabilities to increase armament packaging handling, usability, sustainability, and related efficiencies. These packaging technologies may address weight, excess dunnage, and handling impacts related to developing or currently fielded systems. 

The DEVCOM AC requires technologies that help analyze, interpret, and evaluate the supportability implications of a system; predictive maintenance technologies; and technologies that improve how a system is supported and maintained. Additionally, the DEVCOM AC is interested in technologies and approaches to allow for quicker and advanced battlefield manufacturing processes and materials at the point of need, enabling the rapid manufacturing of armament components and capabilities. Finally, the DEVCOM AC is interested in technologies that allow for automated rearm and resupply of armament systems.

The research may address any or all aspects of the supply chain including production, transport, storage (short and long term), supply node operations, tactical distribution, and retrograde.  The proposals may span from software/AI based planning, optimization and execution tools, to hardware-based distribution enablers to hybrid electro-mechanical systems, or any combination thereof, that improves how armament systems are supported. 

The DEVCOM AC has the need to establish and expand its quality presence in mitigating supply chain cybersecurity risks in the development, test and deployment of both software intensive systems (including hardware) whether for weapon system application, information system deployment or manufacturing internal control systems (hardware and software).  We are looking for research into strategies related to logistics software assurance, and analogous strategies for hardware assurance for systems used in armament supply chain, management, and distribution.  The ultimate goal of the research is for the DEVCOM AC to become competent and relevant practitioners in the deployment of solutions for supply chain challenges from both an information and an operation technology perspective.

EXAMPLE TECHNOLOGIES:
1. Environmental sensing, recording and logging technologies
1. Systems to collect data from sensors that monitor the environment that an armament system and ammunition have been exposed to
1. AI-based systems to manage the health of the ammunition stockpile through analyzing large datasets
1. AI-based systems to aid with storage, planning and execution of the movement of ammunition horizontally and vertically throughout the ammunition supply chain against current and forecasted needs/consumptions 
1. AI-based systems to aid in the identification and prediction of supportability drivers and considerations for armament systems
1. AI-based systems to provide predictive maintenance and repair information and solutions
1. AI-based systems to aid in design and development processes
1. Planning and execution hardware and software systems to optimize the planning and operation of supply nodes and maintenance facilities at all echelons
1. AI based planning and execution systems that assist in planning and executing armament sustainment/movement operations
1. AI based planning and execution systems that specifically target tactical ammunition distribution operations to ensure the ammunition supply chain is efficient, agile and responsive in direct support of tactical operations
1. Systems that improve the ability to retrograde ammunition
1. Material technologies for container/palletization 
1. Packaging/Pallet designs and interfaces that allow for more efficient containerization, palletization, reduction in weight, or transportation of ammunition
1. Hardware and software technologies that allow for faster printing and high fidelity of 3D printed parts
1. AI-based decision systems to determine best supply alternative (Rapid Fabrication in field, DLA, local source, cannibalization, etc.) for repair to achieve optimum readiness 
1. Hardware and software technologies that allow for automated rearm and resupply
1. Hardware and software technologies that allow for the fabrication of armament components at the point of need
1. Hardware and software technologies that increase automation and efficiencies at supply nodes
1. Automated tracking of expenditures of serial–numbered items
1. Solutions that monitor and prevent Cyber-attacks on the supply chain
1. Data collection and analytical systems that determine optimal use of appropriate personnel and skills necessary to support armament systems
1. Solutions that identify need for new, refresher, remedial, or other training for users of armament systems and then can deliver the exact training needed, when it is needed, in the most efficient manner
1. Solutions to aid in the identification/prediction of obsolescence of hardware and software components for armament systems

12. ENVIRONMENTAL AND DEMIL TECHNOLOGIES:  

The DEVCOM AC has an interest in research into innovative technologies that improve environmental sustainability of life cycle stages for weapons and weapons systems.  This includes manufacturing, production, maintenance, storage, use, demilitarization and disposal of ordnance such as mortars, flares, smokes, grenades, ammunition, energetics and explosives.  Innovative technologies are intended to lead to new capabilities that improve Military readiness while protecting human health and the environment.

EXAMPLE TECHNOLOGIES: Of particular interest at this time are technologies associated with the following:
a. Wastewater treatment to reduce or eliminate soluble and insoluble concentrations of compounds such as RDX, HMX, DNAN, NTO, ANSOL, nitrate, nitrite, ammonia and other explosives and explosive degradation products
b. Identify and eliminate emerging contaminants in munitions such as PFAS, hexavalent chromium, asbestos and methods to prevent air, water, or soil contamination during disposal by open burn, open detonation or incineration
c. Process modeling or other methods to better understand treatment mechanisms and improved prediction of outcomes and effects on environmental safety and human health (ESOH)
d. Novel technologies for enabling stand-off, remote or autonomous methods to disarm, and disassemble known, unknown, or undocumented munitions 
e. Research on the use of artificial intelligence for process control and predictive operations
f. Surveillance methods to monitor the condition of air emissions, wastewater quality, and effectiveness of demilitarization processes to ascertain compliance with regulatory requirements
g. Novel engineering to improve processing rates
h. Innovative technologies for closed disposal of munitions
i. Simultaneous demilitarization and disposal of mixed ordnance
j. Research for methods to reduce impact of open burn or open detonation disposal of energetic and non-energetic materials on human health and the environment  
k. Eliminate the use of toxic chemicals such as Cr+6 based (hexavalent chromium) surface treatments used on weapon system components to include but not limited to gun barrels, recoil mechanisms, aircraft landing gear assemblies, etc.  These processes shall be environmentally compliant and provide equivalent, or better, performance as compared to Cr+6 -based surface treatments

13. BIOMETRIC COLLECTION, MATCHING, ANALYSIS & SHARING:    

DEVCOM AC provides the Software Supportability mission for the PEO IEW&S, PM DoD Biometrics - Biometrics Enabling Capabilities program of record.  Consequently, the DEVCOM AC has the need for research into the development of biometric and identification technology. This shall include efforts that advance the state of the art in the ability to detect, identify, characterize, and track items, activities, conditions, and events worldwide which will provide direct benefit to the Warfighter. The DEVCOM AC has the need for research efforts that analyze, improve, verify and validate biometric technology supporting the collect, match, analysis, and sharing functions of the DoD’s Biometrics Enterprise, including next generation tactical handheld collection devices. Current biometric technologies assist in providing these capabilities but are limited to the degree of which they can scale and meet future needs. More advanced biometric collection, storage, matching, analysis, and sharing systems will allow the DEVCOM AC enhanced situational awareness, and identity superiority on the battlefield for today’s mission as well as mission requirements far into the future.

EXAMPLE TECHNOLOGIES:  Of unique interest at this time are technologies associated with the following concepts:
a. Fingerprint, Face, Iris, Palm, Voice, DNA capture, feature extraction, templating, and matching
b. Modular, scalable, lightweight, and portable imaging platforms

14. CONTAINERIZED SOFTWARE APPLICATIONS & ORCHESTRATION:    

The DEVCOM AC has the need for research efforts in the advancement of software container and container orchestration technology to increase the development, deployment, scalability and cybersecurity, of software applications of any size. Current software applications are difficult to scale and secure flexibly as mission requirements change resulting in significant requirements, architecture, design and implementation rework when using traditional software development technology and methodologies. Container & container orchestration technology will provide the DEVCOM AC modern capabilities to rapidly, flexibly, and securely deliver solutions to the Warfighter at an unprecedented scale. Leveraging containerized software applications & orchestration supports the DoD Enterprise DevSecOps Initiative. 

EXAMPLE TECHNOLOGIES:  Of unique interest at this time are technologies associated with the following concepts:
1. Open Standards Compliant, Cloud Agnostic Container and Container Orchestration
1. Embedded Application & Safety Critical Container Implementations

15. GOVERNMENT CLOUD SOFTWARE FACTORIES ENABLING DEVSECOPS:    

The DEVCOM AC has the need for basic and applied research in support of leveraging DEVCOM AC owned and managed cloud-based software factories enabling and promoting the use of DevSecOps to increase the development, testing, accreditation, and Authority to Operate approval of modern software applications. DevSecOps is the union of people, process, and products to enable continuous delivery of value to end users including cybersecurity accreditation. Current software development processes & tools in use by DEVCOM AC require manual human involvement which adds cost, time, and risk to the process of rapidly developing, deploying, and maintaining quality software. Under the current cybersecurity and fiscal austerity landscapes, usage of DevSecOps concepts has become prohibitive for organizations to manage locally. Basic & applied research is required to determine the best GOTS, open source, and COTS tools specific to the application domain that would benefit the most from its use as well as developing best practices for implementation and widespread usage in an organic DEVCOM AC software development environment with additional classification, safety, cybersecurity restrictions currently not experienced by most organizations implementing DevSecOps today. DEVCOM AC cloud based software factories enabling DevSecOps will allow organic developers of modern technology the ability to learn, fail, and remediate fast to deliver modern capabilities to the Warfighter that have been continuously accredited to minimize the risk of adversarial exploitation that will soon touch all aspects of software development at DEVCOM AC. Leveraging DEVCOM AC cloud software factories & DevSecOps supports the DoD Enterprise DevSecOps Initiative.



16. SMALL ARMS LETHAL TECHNOLOGIES:  

The DEVCOM AC has the need for applied research efforts in the development of future Small Arms Lethal Technologies and capabilities. This shall include novel approaches and solutions to make the individual Warfighter or Platform more lethal against lightly armored, infantry level targets.  This includes advanced technologies which will increase probabilities of hit and incapacitation, while decreasing the overall time to engagement.  The DEVCOM AC has the need for applied scientific studies and experimentation directed toward increased knowledge of desired metrics with regards to weapon operation and maintenance, weapon signature, ammunition (interior, exterior, and terminal ballistics), fire control (acquiring targets, determining range, marking/tracking), and human factors / maneuverability.  The research technologies should address the battlefield for today’s mission as well as mission requirements far into the future.

EXAMPLE TECHNOLOGIES: Of particular interest at this time are unique technologies that address:  
1. Training, Aides, Devices, Simulators, and Simulations (TADSS)
1. Ergonomics and Human-Systems Interface
1. Increased Maneuverability
1. Breaching
1. Weapon System Power 
1. Networked Weapon Systems  
1. Remote and Externally Powered Weapon Systems
1. Advanced Weapon and Battlefield Sensors
1. Artificial Intelligence/Machine Learning and Algorithmic Computation
1. Aim Augmentation
1. Counter-UAS/UGS
1. Weapon System Controllability
1. Advanced Weapon System Operation Technologies
1. Barrel Technologies 
1. Weapon System Signature Reduction
1. Subterranean and Dense Urban Environments
1. Interior Ballistics
1. Exterior Ballistics and Guidance, Navigation and Control
1. Terminal Ballistics
1. Counter Defilade
1. Alternate Incapacitation Mechanisms

17. DIGITAL ENGINEERING:  

The DEVCOM AC is interested in research relative to Digital Engineering technologies, specifically technologies that support the development, management, and use of the Digital Thread. The Digital Thread is the product’s data and their relationships captured as links or connections over the course of the product’s lifecycle. Product data includes CAD, software, requirements, architecture, documents, engineering analysis, and production data. The ability to integrate product data across various engineering disciplines enables the generation of the Digital Thread, a driving factor for successful implementation of Digital Engineering, which is a major thrust area for the U.S. Army and DoD.  Technologies that facilitate the integration of data and models across the product life cycle are of interest.  

The DEVCOM AC seeks to advance the state-of-the-art and/or increase knowledge in how disparate engineering models and data can be "integrated" or linked together regardless of any specific software tool the models and data are created or stored in.  Of particular interest at this time are technologies associated with semantic integrations across different domain-specific modeling languages, across various levels of model fidelity and multiple levels of abstraction. Other technologies of interest include tool-agnostic Data Exchange Standards, Linked-Data, Ontologies, Open Services for Lifecycle Collaboration (OSLC), Application Programming Interfaces (APIs), and Extract-Transform-Load technologies.

18. TESTING METHODOLOGY:   

The DEVCOM AC has the need for research efforts addressing destructive and non-destructive testing, inspection, verification/validation, and qualification technology.  This shall include efforts that advance the state of the art for performing natural and induced environmental testing of explosive and inert Armaments, Ammunition, and Fire Control devices at the system and component levels, and developing and implementing new non-destructive evaluation techniques for product evaluation (including, but not limited to: ultrasonic, Eddy current, Radiography, Mag particle, Penetrant, thermography, acoustic emission); dimensional analysis; joining technology; and additive manufacturing. 
  
The DEVCOM AC has the need for research efforts addressing advanced capabilities associated with armament system ballistic test and evaluation (T&E).  These efforts shall address the complete infrastructure associated with a fully functional state-of-the-art ballistic test facility.  Focus shall be on improving T&E efficiency by reducing cycle time, increasing the reliability of data capture, minimizing environmental impact, incorporating state-of-the-art instrumentation and technique and integrating virtual participation while maintaining the standards required by DEVCOM AC regulation and licensing permits.  Introduction of novel T&E equipment and methodology is encouraged.

The DEVCOM AC also has the need for research into physical inspection in support of non-destructive testing.  The efforts shall address new developments in programmable inspection equipment (CMM, laser scanners, Romer Arms, and hand/held portable devices) which allow for increasingly efficient inspections with high levels of accuracy.  Additionally, advancements in this area will be considered for use in expedited resolution of malfunction investigations as well as reverse engineering applications.

The DEVCOM AC would like to explore ideas or industry and/or academia experiences with virtual monitoring, and lab sharing.  Most of the software testing is conducted with a computer, tablet, or electronic equipment (oscillation scope, power supply, etc.).  Most equipment has an output port to a screen, which means that whatever is on the screen can be broadcast with conference/chat software.  Video recording/streaming can also be utilized to stream the test events.  Independent verification & validation subject matter experts should be able to monitor the screen remotely instead of witnessing the software testing physically. 

The DEVCOM AC has the need for advanced quality, process control, and inspection techniques and equipment in armament manufacturing environments including Digital Engineering, Quality 4.0, automated acceptance inspection methodologies and equipment, AI/ML, and diminishing sources of supplies in armament manufacturing to reduce risk, cost, and lead times, while improving flexibility and efficiency.

The DEVCOM AC has the need for efforts addressing automated SW testing technology especially within Agile SW development environments.  This shall include efforts that advance the state of the art for planning and executing automated SW testing and developing/implementing new SW automation techniques (e.g. AI) for verification and validation of Armament and IT SW.  Strategies must explore and/or identify automated tools that can aid in code reviews/analysis, white, grey and black box test activities.  The automatic test equipment and deployment strategy must identify skill levels and training requirements for usage to include cost and license requirements.  

19. ARTIFICIAL INTELLIGENCE ASSURANCE: 

The DEVCOM AC has a need for efforts in research and development of Artificial Intelligence (AI) software and systems.  This shall include research and development in algorithms and AI models, resiliency of deep learning algorithms, and mitigation to attacks against AI.  Key additional aspects include research on identification of poisoned data sets and input manipulation impacts, and identification of critical features.  Current AI models have shown weakness to specialized adversarial attacks, which lead to invalid and detrimental results for the user.  

The DEVCOM AC is also interested in research that addresses the ability to understand and explain an AI model for adherence to trust, ethical, and safe utilization.  This should include an understanding of why an AI model generates specific outputs and the confidence level in understanding that reason.  Many AI models do not have the ability to provide enough “understanding" for a user or evaluator to understand how a specific decision was reached.

The DEVCOM AC has a need for research to address the development of certification of data sets for Artificial Intelligence training, validation, and testing.  Areas of interest include technologies and approaches that address, but are not limited to, certifying data sets are complete and competent for a given program and developing the means to ensure that the test and evaluation of an AI enabled system has satisfactory coverage of expected stimuli and potential outcomes to ensure the fielding of safe, suitable, and supportable materiel.  Applications may include image recognition, decision making, prioritization, and resource management.  

The DEVCOM AC is also interested in research into alternative software quality models for use with software systems that incorporate or rely on Artificial Intelligence or machine learning solutions to achieve system functions and capabilities.  This shall include research into algorithm and AI model development, resiliency of deep learning algorithms, and mitigation to attacks against AI.  Models shall utilize metrics for machine learning solutions in lieu of traditional software traceability.  Such models shall ensure the requirements are satisfied by expected functionality to predefined levels and present a comprehensive list of all potential failure outcomes should the system behave in an unexpected way.  As a result of the research software developers would have a path for certifying the quality of a software system employing various levels of Artificial Intelligence and Machine Learning without being hindered by the lack of traceability. 

The DEVCOM AC is also interested in a new acceptance standard for an AI based system that permits software to be evaluated without concrete traceability from requirement, through the source code to the function.  

20. TECHNOLOGY TRANSFER: 

The purpose of this area is to identify user requirements and operational deficiencies in a variety of operational areas that are amenable to solution through application and exploitation of the existing technology base. The intent is, to the greatest extent possible, to leverage existing technologies and where possible provide for early application and entry of these technologies into the field. Concomitant with this need is the requirement to solve identified problems and deficiencies. These solutions will often take the form of complex, multi-disciplinary and multi-agency collaborations, to include DEVCOM AC, industry and academia. However, due to the complex nature of these collaborations, it will be necessary to have single, or very limited, spans of control, coordinating these efforts to optimize the resources spent and return to the DEVCOM AC on investment, yet still efficiently and effectively meeting the needs of the end user. 

To most effectively meet this evolving mission area, it will be necessary to assess, evaluate, and exploit existing resources and capabilities, focusing on integrating existing and evolving technologies in innovative and unconventional ways, but also being able to identify and implement research plans to fill gaps in existing tech base capabilities and resources. However, where it is not practical or desirable to use existing tech base resources, accelerated efforts building on already existing programs will be employed. Particular emphasis will be applied to the various and diverse array of technologies and programs extant within a variety of environments, including but not limited to DoD and other agencies. While the focus is on long range, high risk, high-payoff programs, there are nonetheless numerous opportunities for early transition of programs towards focused requirements. Effort will be made to identify both candidate technologies and programs to which this will apply. Failing this, however, focused research efforts to fulfill specific needs and bridge identified gaps in the tech base, will be implemented. Ultimately, final efforts will consist of a combination of acquisition, advanced development and basic research, all focused on achieving an end capability to fulfill a defined deficiency. 



Scientific and Technical Areas of Interest: 
Assessment of the needs of the various user communities has shown value in providing support for technology identification and program management and integration functions in a variety of areas. These areas include the following:
 
20.1 Research proposals for advanced and innovative technology review 
This would include maintaining an understanding and innovative utilization capability of advanced technologies. Efforts might consist of supporting and coordinating meetings with other DEVCOM AC agencies, contractors, and educational institutions, as well as any other source of information or technology deemed useful. These meetings will provide a primary source of information concerning both technologies and requirements. 

20.2 Research proposals for technology utilization support
This would include the process of identifying and analyzing opportunities for DEVCOM AC program managers, as well as evaluating transition potential for existing and new technologies. Efforts would include gathering and correlating data on a wide array of technologies, as well as assisting in assembly and evaluation of requirements from all users. Other efforts might include obtaining various technologies, through whatever means appear appropriate, and assess and evaluate their utility. This will be done through a variety of means including purchase, custom-design, development, and integration of existing systems. Evaluation will be under a variety of conditions including operational and laboratory. 

20.3 Research proposals for the prototyping, manufacturing, assessment and delivery of systems for use by the DEVCOM AC 
Efforts would focus on use of various technologies transitioned from other arenas. Efforts may include location and identification, analysis and assessment, assembly of multi-disciplinary teams and management of integrated efforts to achieve an end capability in as optimal a manner as possible. 

20.4 Research proposals to evaluate operational environments and requirements
Efforts would focus on supporting the evaluation of operational environments for determination of technology transition and support opportunities. These might include observation, participation, and evaluation and analysis of operational situations, primarily involving training scenarios, but potentially involving actual operational missions. Mission areas may include military, Federal Agency, and civilian missions as appropriate and required. 

20.5 Research proposals to develop and implement processes for rapid response and prototyping needs of critical, high priority missions 
Focus would be on developing a capability to meet rapid response to prototyping requirements as well as assisting in the methodology implementation of a wide array of users and mission-oriented agencies. This will include evaluation of existing capabilities, development of a method of scheduling and coordination of work, support of design conception and implementation, managing of the manufacturing process, evaluation of the final product and iterative design changes as required to meet user needs. 

20.6 Research proposal focused on the integration and implementation of multi-disciplinary, multi-agency and multi-jurisdictional integrated efforts to meet complex program needs 
This would include the analysis and identification of key problems and solution approaches, the creation of integrated program implementation and problem solution plans, and the overall management of resources, assets, and creation of programs to meet these needs. This may include a combination of in-house assets and resources, subcontracting to various industrial and academic centers, and coordination and collaboration of and with various DEVCOM AC agencies and organizations. The efforts will consist of overall analysis, management and integration of highly complex and diverse resources to meet the needs of the end user. This process may culminate in products ranging from prototypes of materiel solutions through complete delivery and IOC to analysis and recommendations of doctrinal or procedural changes. 

21. NETWORKED LETHALITY:

21.1 Artificial Intelligence / Machine Learning (AI/ML)
Armaments Center is seeking AI/ML algorithms to continuously analyze the Command and Control (C2), Sustainment, and Logistics data in the Tactical Data Platform (TDP), Command Post Computing Environment (CPCE), and other relevant C2 systems, to display ongoing trends and predict where future events may occur.  These AI/ML algorithms can be further extended for Course of Action (COA) recommendation based on the output of the aforementioned trend analysis.  AI/ML algorithms should take into the following data attributes at a minimum in the analysis of trends and COA recommendations: account for temporal and geospatial tagged data, confidence level of data, and source of data.

21.2 Intelligent Networking 
The Armaments Center is seeking a method to manage data transmission over a Degraded, Disconnected, Intermittent, and Low Bandwidth (DDIL) network.  In a tactical environment, sometimes network connectivity can be extremely limited and, at times, intermittent.  In these situations, prioritizing the data going over the network becomes extremely important.  A solution that notifies the system operator of the network characteristics/changes and impact on data transmission is desired.  The solution should allow the administrator of CPCE, TDP, or other relevant C2 system to determine which prioritized data to transmit for a given scenario, or if certain front-end capabilities should be suspended.

21.3 Cloud Computing
The Armaments Center is seeking solutions to architect C2 capabilities and data management to operate in a cloud environment, to include the Amazon Web Services (AWS) and Microsoft Azure clouds.  This effort would look at leveraging some of the native cloud services when C2 systems are deployed in a Cloud environment.  We would look to leverage native Cloud services such as Azure Kubernetes Services, Azure Active Directory, Azure SQL Database, Azure Container Registry, and Azure Key Vault (or equivalent AWS or other Cloud services).

21.4 Containerization 
The Armaments Center is looking for ways to reduce the Size, Weight, Power, and Cost (SWaP-C) characteristics of relevant C2 systems through the utilization of containers.  Additionally, containers will increase performance while minimizing resource utilization.  The resulting solution will demonstrate software and services running in containers, while identifying the SWaP-C savings.

21.5 Data Centricity 
The Armaments Center is seeking ways to improve Data Centricity for relevant data across the Warfighting Functions. This includes capabilities that seamlessly share data across echelons and ensure data is available where and when it is needed. These capabilities should help facilitate the movement of data from the enterprise level down to the tactical edge. Solutions need to account for latency and bandwidth requirements, and should include ways to increase data availability in DDIL environments.

21.6 Microservice Architecture 
The Armaments Center is looking for Modular Open Systems Approach (MOSA) compliant microservices that can be deployed in various environments (i.e. containers, windows services, etc.) in support of Mission Command Systems.  These MOSA microservices will need to include the required functionalities (i.e. Meteorological, FIRES-specific capabilities, etc.), the ability to CRUD (Create, Read, Update, and Delete) associated data, and interface with requisite systems (REST, pub/sub, etc.).  These MOSA compliant microservices will enable a flexible deployment configuration and upgradability paradigm.

22. WEAPONS SYSTEMS:

The DEVCOM AC is interested in research and development of small, medium, large caliber, non-lethal and directed energy weapon systems and its subsystems. These weapon systems include artillery, mounted mortars, infantry/soldier-borne armaments, combat vehicle mounted armaments, directed energy weapons, electro-magnetic weapon system, force protection weapon system, counter explosive hazard armaments, air defense armaments, and aircraft weapons systems, for both lethal and non-lethal applications.

These include hand guns, rifles, carbines, machine guns, chain guns, crew served weapons, grenade launchers, rotary cannons, remote/robotic weapons systems and gun pods, mounted mortars, soft recoil and recoilless systems, large caliber cannon indirect fire systems (e.g. towed artillery, wheeled artillery, permeant emplaced artillery, and self-propelled artillery), large caliber cannon direct fire systems (e.g. main battle tanks and combat vehicles), electro-magnetic launch systems, non-lethal weapons/devices, and directed energy weapon systems (e.g. High Power Microwave, Radio Frequency weapons, laser weapons, high voltage/electrostatic discharge weapons) to damage/destroy materiel targets.

Weapon systems components or subsystems include: cradles, gun mounts, gimbals, gun pods, manned/unmanned turrets, bipods, tripods, recoil mechanisms, elevation and traverse systems, equilibrators, suppressors, mounting rails, upper carriages, lower carriages, cabs, cab and turret structures, recuperators, trunnions, trunnion support brackets, tube sleeves, manual loading systems (to differentiate from AHS loaders), capacitors, propellant stowage, projectile stowage, projectile fuzing, MCS/ECS, gun drives, electronic control systems, ammunition handling and loading systems, laser ignition systems, HPM/Radio Frequency (RF) sources, beam control, antennas, pulse power components, power supplies, operator station and controls, fire control integration, and supporting hydraulic, electric, computing, control, power, structural, and protective subsystems.

Weapon computing subsystems include best-time and real-time operating systems and software, computing components including microprocessors, microcontrollers, digital signal processors, and programmable logic, and communication links between those computing components. Weapon control subsystems include electromechanical actuation for aiming, loading and ammunition handling, and weapon operation and maintenance. Weapon power subsystems include AC and DC power generation, switching, transmission, protection, and modulation for computing and control subsystems.

Project support involving Testing and Evaluation of next gen weapon systems and propulsion technologies utilizing weapon systems engineering domain expertise. Seeking recommendations for test planning, test coordination with testing centers, weapon system fixturing design and installation, identifying instrumentation devices and instrumentation planning, and conducting tests. Deliver test reports that include overall activities and insight into the testing and provide technical recommendations concerning projected technology development gaps or the meeting or programmatic requirements of material solutions as well as documenting critical data and results of testing.

23. ADVANCED MAINTENANCE TECHNOLOGIES:

The DEVCOM AC is in need of research to develop advanced platform automated maintenance systems that can support the DEVCOM AC's mission to protect the nation and / or Warfighter from any potential threats with maintaining operational armament systems. Some of the areas for research are:
a. Interfaces such as visual, audio, haptic, or tactile
b. Non-intrusive sensors
c. Secure Wireless Communications
d. Real-time Machine Learning Sensor Data Analytics 
e. Artificial Intelligence Fault Resolution Algorithms
f. Secure distributed data collection

24. AUTOMATED TEST SYSTEMS (ATS) TECHNOLOGY:

The DEVCOM AC is in need of research to develop advanced automated test systems and sub-systems that can support maintaining readiness and availability of DoD platforms and achieve the goals of the National Defense Strategy. Some of the areas for research are:
a. Electrical Optical test
b. Radio Frequency test
c. Augmented reality in automated test
d. Parallel Test
e. Cybersecurity
f. Mechanical/Electrical Sensors
g. Prognostics Data Collection Technology

25. ADVANCED MUNITION PAYLOADS: 

As future engagements shift, a focus of smart munitions that include advanced payloads and deployed sensor packages will be necessary.  Payloads will be required for existing munitions as well as future cargo variants. The DEVCOM AC has a need for multi-unit collaboration among deployed assets while utilizing artificial intelligence during autonomous mission engagements.  In order to prosecute missions, the USG has an interest in, but not limited to, the following topics:
a. Advanced Target Recognition 
b. Non-kinetic effector payloads  
c. Distributed and collaborative non-kinetic effects 
d. Vision Based Navigation for Unmanned Aerial and Terrestrial based Systems (UAS and UGV) 
e. Obstacle Avoidance 
f. Mission Prioritization 
g. Collaborative Engagement
h. Intelligent autonomous agent architectures for increased situational understanding of the operating environment
i. Machine intelligence (machine learning and artificial intelligence techniques) capability enhancements to any or all the above

26. OPERATIONS RESEARCH SYSTEM ANALYSIS (ORSA) MODELING & SIMULATION TOOLS:

The DEVCOM AC is interested in enhancements and state of the art developments in Operations Research System Analysis (ORSA) and Modeling and Simulation (M&S) frameworks, models, methods, analysis and toolsets in support of weapon system evaluations in a Multi-Domain Operations (MDO) context.  

Item Level including sub-system model characterization (source code or black box executable) with an emphasis on novel warhead technology methodology and assessments, enhancements to existing M&S framework including high fidelity threat system modeling, and improvement to visualizations of simulation outputs

Operational Level including force on force combat simulations and visualizations, stand-alone or federated over High Level Architecture (HLA) / Distributed Interactive Simulation (DIS) protocols providing battlefield assessments of current and future weapon system technologies. Applications of methods, models and tools supporting a live, virtual, and constructive (LVC) modeling paradigm, incorporating of Artificial Intelligence and Machine Learning techniques and algorithms into combat models including sensor / shooter pairings and decision making, agent behaviors, and advanced targeting techniques.

27. SOFTWARE QUALITY, RELIABILITY, and SAFETY ENGINEERING:

Perform software suitability of software-enabled weapon systems throughout the lifecycle. Software quality objectives are to assure that the software is safe, reliable, and performs as intended. Activities include test automation, code reviews, requirements analysis, software test in an Agile/DSO environment, independent verification and validation (IV&V), software measurement, and cybersecurity assurance.

28. LETHAL AND PROTECTIVE UNCREWED SYSTEMS (UxS) TECHNOLOGIES

DEVCOM AC is in need of research and development of novel lethal and protective payloads for uncrewed systems (UxS) in the air and on the ground. Payloads utilizing the Picatinny Common Lethality Integration Kit (CLIK) are needed to develop the ecosystem of interoperable payloads and platforms for all echelons of Army operations.

To develop a robust ecosystem of Picatinny CLIK payloads, DEVCOM AC is seeking payloads with technologies including but not limited to the following:

a. Lethal System Technologies:
i. Direct Fire Weapons
ii. Weapon Release Systems
iii. One Way Attack (OWA) Systems
iv. UAS Munitions
b. Protective / Non-Lethal System Technologies:
i. Electronic Warfare (EW) System
ii. Non-Lethal Obscuration System
iii. Less than Lethal escalation of force Systems (laser dazzler, speaker, etc.)
c. Enabling Technologies:
i. Unmanned Systems Fire Control Sensors
1) Laser Range Finder
2) Wind Sensor
3) Altimeter
4) Air Speed Sensor
5) Camera
6) Radar
ii. Aided Target Recognition Technology
iii. Enhanced Targeting Technology
iv. Swarm Technology
v. Artificial Intelligence / Machine Learning Technology
vi. Autonomy Technology
vii. Network Integration Capabilities
viii. Maneuver Oriented Unmanned Platforms

29. COUNTER UNCREWED SYSTEMS AND COUNTER SWARMING TECHNOLOGIES

DEVCOM AC is seeking research and development of advanced counter-uncrewed systems (C-UxS) and counter-swarming technologies for both air and ground domains. These capabilities will enable the design, development, and implementation of a system-of-systems approach that can adapt to the rapid evolution of unmanned threats and meet the dynamic operational requirements of the Warfighter.

The envisioned solutions must provide the ability to rapidly and accurately detect, classify, track, and defeat hostile unmanned systems – both individually and in swarms – at significant operational ranges.  Technologies should be capable of integrating with current and emerging command-and-control (C2) architectures, ensuring seamless interoperability and data sharing across Army echelons and joint/coalition partners.

In addition to engagement capabilities, DEVCOM AC is interested in enabling technologies that are AI/ML enabled and leverage autonomy to increase the rate at which lethality is delivered and improve survivability in complex operational environments. These include, but are not limited to:
a. Effectors:
i. Kinetic Defeat Mechanisms
ii. Weapon Systems capable of remote and autonomous operation
iii. Swarming Unmanned Systems
iv. UAS Munitions
b. Lethality Enablers:
i. Precision sensing technologies (EO/IR, RF)
ii. Artificial Intelligence / Machine Learning Technology
iii. Autonomy Technologies
iv. C2/Network Integration Capabilities

30. INNOVATIVE TESTING AND VALIDATION FRAMEWORKS FOR NEXT-GENERATION ARMAMENT SYSTEMS

The DEVCOM AC is seeking innovative approaches to testing and evaluation that leverage cutting-edge technologies, including Virtual Reality (VR), Augmented Reality (AR), and Human-in-the-loop systems, to revolutionize the assessment of armament systems. These methodologies aim to create immersive, data-rich environments that simulate real-world conditions, enabling precise validation of weapon systems and their components while accelerating development cycles.

Immersive VR/AR Testing Platforms:
DEVCOM AC envisions the deployment of advanced VR and AR platforms that allow users to interact with virtual replicas of weapon systems in highly realistic operational scenarios. These platforms could feature dynamic, large-scale displays and wearable AR devices that overlay critical data, such as targeting information and trajectory predictions, onto the user’s field of view. By integrating real-time feedback mechanisms, these systems will enable engineers and Soldiers to evaluate weapon performance, operational integration, and usability in simulated combat environments utilizing conceptual mock-up hardware or available prototypes. Emerging technologies, such as holographic displays and AI-driven scenario generation, could further enhance these platforms, providing adaptive simulations tailored to specific mission profiles.

Human-in-the-loop Testing with Enhanced Physical Feedback:
To replicate battlefield conditions, DEVCOM AC aims to develop Human-in-the-loop testing simulations that combine prototype hardware with advanced physical feedback systems. These environments could include:
· Adaptive Recoil Systems: Mechanisms that dynamically adjust recoil intensity based on weapon type and firing conditions, providing a realistic experience for users.
· Multi-sensory Immersion: Integration of environmental effects such as temperature changes, simulated wind gusts, and auditory cues to mimic combat scenarios.
· Dynamic Motion Platforms: Moving stages that simulate firing from vehicles, aircraft, or unstable terrain, allowing users to test weapon systems under diverse conditions.
· Wearable Haptic Suits: Full-body suits equipped with vibration and pressure feedback to simulate the physical impact of firing and environmental interactions.
· Advanced User Interfaces for Remote Systems: Development of intuitive and responsive interfaces for controlling unmanned systems, such as drones or robotic platforms. These interfaces could include gesture-based controls, augmented reality overlays for enhanced situational awareness, and tactile feedback mechanisms to improve precision and reduce operator fatigue during extended missions.
These systems will enable users to provide actionable feedback on weapon design and functionality, ensuring that prototypes are optimized for operational use.

Rapid Prototyping and Virtual Concept Validation:
DEVCOM AC seeks to harness advancements in additive manufacturing and digital engineering to accelerate the design and testing of armament systems. By utilizing high-speed 3D (additive manufacturing) printers capable of producing durable, lightweight materials, concept designs can be rapidly fabricated and tested in virtual environments. Novel approaches, such as generative design algorithms and AI-driven optimization, could allow engineers to create configurations that maximize performance while minimizing weight and complexity. Virtual testing environments, powered by VR/AR, will enable users to interact with these designs and provide feedback before physical prototypes are produced, significantly reducing development timelines.

Advanced Data Capture and Predictive Analytics:
DEVCOM AC is exploring next-generation data acquisition systems that integrate seamlessly with immersive testing environments. These systems could include:
AI-Powered Data Analysis: Machine learning algorithms that process large volumes of test data to identify patterns, predict outcomes, and recommend design improvements.
Wearable Biometric Sensors: Devices that monitor user stress levels, reaction times, and physical exertion during testing, providing insights into human performance under simulated combat conditions.

Cloud-Based Collaboration Platforms: Secure, real-time data sharing systems that allow remote teams to monitor and analyze test results, facilitating collaboration across multiple locations.
These tools will ensure that testing results are actionable, enabling rapid iteration and refinement of weapon systems.

Future Innovations in VR/AR and Human-in-the-loop Testing:
Over the next few years, DEVCOM AC anticipates several breakthroughs that could transform testing methodologies, including:
· Gesture-Based Control Systems: Non-intrusive wearable devices, such as wristbands or gloves, that allow Soldiers to interact with weapon systems and simulations using simple hand gestures. These systems provide intuitive control without requiring invasive technologies.
· Augmented Reality Combat Simulators: AR systems that overlay virtual adversaries and environmental hazards onto physical testing ranges, creating hybrid environments for more realistic evaluations.
· Digital Twin Technology: Virtual replicas of weapon systems that update in real-time based on test data, enabling continuous monitoring and optimization throughout the development lifecycle.

DoD-Specific Applications:
All efforts will be tailored to the unique requirements of the Department of Defense (DoD), with a focus on Army-specific applications. Testing methodologies will adhere to strict regulatory standards while incorporating novel approaches to improve efficiency, reduce costs, and enhance the reliability of results. DEVCOM AC encourages the exploration of emerging technologies to ensure that armament systems are prepared to meet the challenges of future conflicts.



PART II – WHITE PAPER: CONTENT, PREPARATION AND SUBMISSION
 
1. Application and Submission Process 

Prospective offerors must be registered in SAM (https://sam.gov) prior submitting the white paper. A complete and active SAM registration is required prior to award. Failure to maintain an active SAM registration will result in no award. 

White Paper Background: White papers are initially sought to preclude unwarranted effort on the part of the offeror in preparing full technical and cost proposals without an initial assessment of the operational, technical and logistical feasibility of the concept. Offerors submitting white papers that receive a rating of Promising are encouraged to submit a full technical and cost proposal on all or part of their white paper submission. However, any such encouragement does not assure a subsequent award. Any offeror may submit a full proposal even if its white paper was not identified as promising or if no white paper is submitted. White papers, in Microsoft Word format, shall be submitted in an attachment to an email addressed to ALL the Procurement Office POCs identified in the introduction of this BAA
. 
White Papers Evaluation/Notification: 
Evaluations of all white papers submitted in response to this BAA will be issued via e-mail notification on or about three weeks after receipt by the Government. Each white paper will subsequently be assigned one of the following three ratings: Promising, Acceptable, or Not of Interest at this time. The following are the definitions of these ratings: 

Promising: White Paper demonstrates good understanding of the research area’s technical objectives, displays a solid technical approach, and has a medium to high probability of achieving all or most of the requirements of the objective. White Paper has one or more strengths that can significantly benefit the Government. 

Acceptable: White Paper demonstrates some understanding of the research area’s technical objectives and displays an approach that has a fair probability of achieving some of the requirements of the objective. White Paper has potential to benefit the Government, but is not considered a priority, as written. 

Not of Interest at this time: White Paper demonstrates a shallow understanding of the research area’s technical objectives and/or the approach has little probability of achieving any requirements of the objective. White Paper proposes a less than minimally acceptable solution to the Government.

Offerors submitting white papers that receive a rating of “Promising” are encouraged to submit full technical and cost proposals via the above referenced e-mail address. However, any such encouragement does not assure a subsequent award. 



Submission of Full Proposal 
Any offeror may submit a full proposal even if its white paper was not identified as being “promising.” However, the Army’s initial evaluation of the white papers should give potential offerors some indication of whether a full proposal would likely result in an award. If the white
paper is identified as “Acceptable”, or “Not of Interest at this time,” it is likely that no award will be made. 

Submission of Full Proposal and White Papers 
Full Proposal and White Papers submission shall be addressed in writing via email to the Contract Specialist and Contracting Officer listed under the Introduction Section. Submission NOT addressed to the listed Contract Specialist and Contracting Officer will either not be considered or delay the evaluation process. 

2. Content and Format of White Papers 
The White Papers and Proposals submitted under this BAA shall be unclassified. The Proposal submissions will be protected from unauthorized disclosure in accordance with FAR 15.207, applicable law, and DoD regulations. Offerors are expected to appropriately mark each page of their submission that contains proprietary information. Important Note: Titles given to the white papers should be descriptive of the work they cover and not be merely a copy of the title of this solicitation. The author must identify one of the research areas of interest listed in this BAA for which the white paper responds to. 

3. Restrictive Markings on White Papers: 

a.  Any included proprietary data that the offeror intends for use exclusively by the Government for evaluation purposes must be identified. The offeror must also identify any technical data contained in the white paper that is to be treated by the Government as limited rights data. In the absence of such identification, the Government will assume to have unlimited rights to all technical data in the white paper. Records or data bearing a restrictive legend may be included in the white paper. It is the intent of the Army to treat all white papers as privileged information before the award and to disclose their contents only for the purpose of evaluation. 

b.  The offerors are cautioned, however, that portions of the white papers may be subject to release under terms of the Freedom of Information Act, 5 U.S.C. 552, as amended. 
c.  Care must be exercised to ensure that classified, sensitive, critical technology(ies) is not included. If such documents are required, appropriate restrictive markings and procedures should be applied. 

4.  White Paper Format 

• Paper Size – 8.5 x 11 inch paper 
• Margins – 1” inch 
• Spacing – single spaced 
• Font – Times New Roman, 12 point 
• Number of Pages – No more than five (5), single-sided pages, excluding cover page, plus one page addendum as discussed below. White Papers exceeding the page limit may not be evaluated. Evaluators will be advised that they are only required to review the white paper cover page and up to six pages including the addendum.

5. White Paper Content
 
White papers should include the following items: 

a. Cover page: clearly labeled “White Paper”, including BAA title and number, Area of Interest (listed in the BAA – identify one only per white paper), title of white paper, date, administrative and technical points of contact along with telephone, fax, and e-mail addresses. The cover page will not count toward the page limit. 

b. Technical Description: to consist of: 

1) A brief technical discussion of the effort’s objective, approach, and level of effort shall be submitted. Also include the nature and extent of the anticipated results and, if known, the manner in which the work will contribute to the accomplishment of Army’s mission and how this would be demonstrated. 
2) The type of support, if any, that the offeror requests of the Government, such as facilities, equipment, demonstration sites, test ranges, software, personnel or materials, shall be identified as Government Furnished Equipment (GFE), Government Furnished Information (GFI), Government Furnished Property (GFP), or Government Furnished Data (GFD). Offerors shall indicate any Government coordination that may be required for obtaining equipment or facilities necessary to perform any simulations or exercises that would demonstrate the proposed capability. 
3) As an addendum to the white paper, include biographical sketches (one page) of the key personnel who will perform the research, highlighting their qualifications and experience. 
4) The cost portion of the white paper shall contain a brief cost estimate revealing all the component parts of the proposal, including research hours, burden, material costs, travel, etc.


PART III – RESEARCH PROPOSAL: CONTENT, PREPARATION AND SUBMISSION 

SECTION 1 – INTRODUCTION: This part provides information for preparing research proposals for submission, via email or on electronic media, to ALL the Procurement Office POC identified in the “Introduction” above. 

SECTION 2 - GENERAL INFORMATION: 

All offerors preparing research proposals for submission IAW this BAA should initially submit the information as described below: 

TABLE OF CONTENTS: PART V of this BAA contains the required Table of Contents format. Offerors' proposals should show the location of each section of the proposal, as well as major subdivisions of the project description. 

A-1: COVER PAGE: 

1. See PART V of this BAA for the required Cover Page. “Proposals will not be processed without a signed Cover Page". 

Should the project be carried out at a branch campus or other component of the submitting organization, that branch campus or component shall be identified in the appropriate location in the proposal. 

2. The title of the proposed project should be brief, scientifically representative, intelligible to a scientifically literate reader, and suitable for use in the public press. 

3. The proposed duration for which support is requested should be consistent with the nature and complexity of the proposed activity. Where appropriate, contract awards for periods up to three (3) years (1 basic year of performance with two 1-year options) will be made. Nevertheless, the federal awarding agency reserves the right to make awards with shorter or longer periods of performance. 

4. Specification of a desired starting date for the project is important and helpful; however, requested effective dates cannot be guaranteed. Should unusual situations, such as long lead-time on awards, create problems regarding the proposed effective date, the investigator should consult the proposing organization's business office. 
5. Should any of the special aspects apply to a proposal, the appropriate box(es) should be checked.
6. Pursuant to 31 U.S.C. 7701, as amended by the Debt Collection Improvement Act of 1996 [section 31001(I) (1), Public Law 104-134], federal agencies shall obtain each awardee's Taxpayer Identification Number (TIN). This number may be the Employer Identification Number for a business or non-profit entity or the Social Security Number for an individual. The TIN is being obtained for purposes of collecting and reporting on any delinquent amounts that may arise out of an awardee's relationship with the Government.
7. Offerors shall provide their organization's Unique Entity Identifier (UEI). The UEI is a number that identifies your entity registration in SAM.gov. This identifier is assigned by SAM.gov and used in other IAE federal award systems (FPDS, FSRS, eSRS, and CPARS). The Office of Management and Budget (OMB) requires the Unique Entity ID to be used across federal systems, governmentwide, for federal award purposes. 

8. Offerors shall provide their assigned Commercial and Government Entity (CAGE) Code. The CAGE Code is a 5-character code assigned and maintained by the Defense Logistics Service Center (DLSC) to identify a commercial plant or establishment. 

9. Proposals must be cleared through the organizational office having responsibility for Government business relations. An official authorized to commit the organization in business and financial affairs must sign the original copy of the Cover Page. 

B-1: STATEMENT OF DISCLOSURE PREFERENCE: 

1. Complete statement of disclosure forms for Industrial Contractors or Educational and Nonprofit Organizations as provided in PART V. 

C-1: ABSTRACT: 

1. The Abstract shall include a concise statement of work and basic approaches to be used in the proposed effort. The abstract should include a statement of objectives, methods to be employed, and the significance of the proposed effort to the advancement of knowledge. 

2. The abstract should be no longer than one (1) page and be in a form suitable for release under the Freedom of Information Act, 5 U.S.C. 552, as amended. The abstract should indicate the effort intended for each 12-month period of research, where applicable. 

D-1: TECHNICAL PROPOSAL: The technical portion of the proposal should contain the following: 

1. The offeror should demonstrate that they have thoroughly analyzed the problem to be addressed and provide detailed background information on the issue to be investigated, with particular emphasis on their previous efforts in this area. Include a complete discussion stating the background and objectives of the proposed work, the approaches to be considered, and the level of effort to be employed. Include also the nature and extent of the anticipated results and, if known, the manner in which the work will contribute to the accomplishment of the Army's mission.
2. The offeror should propose a solution / approach that clearly indicates a strong potential to address the issue to be investigated. It shall provide specific supporting information (data), and include alternatives and risk mitigators where applicable. 

3. The offeror should thoroughly analyze the approach to be taken. He / She shall evaluate potential impediments to success, and shall provide a detailed plan that addresses the major issues.
4. The offeror should demonstrate the capability to manage the various aspects of the effort to be performed. This shall include a program management structure, a detailed schedule and team member qualifications. 

5. A brief description of your organization. If the offeror has extensive Government contracting experience and has previously provided the information to the issuing office identified on the cover of this BAA, the information need not be provided again. A statement setting forth this condition should be made. 

6. The names of other federal, state, local agencies, or other parties receiving the proposal and/or funding the proposed effort. If none, so state. Concurrent or later submission of the proposal to other organizations will not prejudice its review if we are kept informed of the situation. 

7. A statement regarding possible impact, if any, of the proposed effort on the environment considering as a minimum its effect upon water, atmosphere, natural resources, human resources, and any other values. 

8. The offeror shall provide a statement regarding the use of Class I and Class II ozone-depleting substances. Ozone-depleting substances mean any substance designated as Class I by EPA, including but not limited to chlorofluorocarbons, halons, carbon tetrachloride, and methyl chloroform and any substance designated as Class II by EPA, including but not limited to hydro chlorofluorocarbons. See 40 C.F.R. Part 82 for detailed information. If Class I or II substances are to be utilized, a list shall be provided as part of the offeror's proposal. If none, so state. 

9. The type of support, if any, requested (e.g., facilities, equipment, and materials). 

E-1: BIOGRAPHICAL SKETCHES: 

1. This Section shall contain the biographical sketches for senior personnel only. The following information is required:
a. Relevant experience and employment history including a description of any prior Federal employment within one year preceding the date of proposal submission. 

b. List of up to five (5) publications most closely related to the proposed project and up to five (5) other significant publications, including those being printed. Patents, copyrights, or software systems developed may be substituted for publications. 

c. List of persons, other than those cited in the publications list, who have collaborated on a project or a book, article, report or paper within the last four (4) years. Include pending publications and submissions. Otherwise, state "None." 

d. Names of each investigator's own graduate or post graduate advisors and advisees. 

The information provided in "c" and "d" is used to help identify potential conflicts or bias in the selection of reviewers. 

2. For the personnel categories of postdoctoral associates, other professionals, and students (research assistants), the proposal may include information on exceptional qualifications of these individuals that merit consideration in the evaluation of the proposal. 

3. The biographical sketches are limited to three (3) pages per investigator and other individuals that merit consideration. 

F-1: BIBLIOGRAPHY: 

A bibliography of pertinent literature is required. Citations must be complete (including full name of author(s), title, and location in the literature). 

G-1: PAST PERFORMANCE: 

Offerors shall submit a list containing no more than five (5) relevant Government and non-Government contract references (including contract number, type, and dollar value; place of performance; date of award; whether performance is on-going or complete; extent of subcontracting; and the names, phone numbers, and e-mail addresses of at least two points of contact (POCs) for each contract) that were awarded within the last three (3) years. Relevancy refers to contract awards for the same or similar items. Offerors shall provide a specific narrative explanation of each contract listed describing the objectives achieved and detailing how the effort is relevant to the efforts described in the offeror’s technical proposal. For any contract listed that did not/do not meet original schedule or technical performance requirements, provide a brief explanation of the reason(s) for the shortcoming and any corrective action(s) taken to avoid recurrence. 

In addition, offerors shall submit information related to their past performance on relevant efforts for state and local Government, private sector clients, subcontracts, and team or joint efforts. If offerors have no relevant past performance information, past performance information for their key personnel and/or key subcontractors shall be submitted. Be advised that the Government may use past performance information obtained from sources other than those identified by the offeror.

H-1: CURRENT AND PENDING SUPPORT: 

1. PART V of this BAA provides a model format for reporting all current, on-going projects, and pending support for proposals, including subsequent funding in the case of continuing contract award. All project support from whatever source must be listed. The list must include all projects requiring a portion of the principal investigator's and other senior personnel's time, even if they receive no salary support from the project(s). 

2. The information should include, as a minimum: (i) the project/proposal title and brief description, (ii) the name and location of the organization or agency presently funding the work or requested to fund such work, (iii) the award amount or annual dollar volume of the effort, (iv) the period of performance, and (v) a breakdown of the time required of the principal investigator and/or other senior personnel. 

I-1: FACILITIES, EQUIPMENT, AND OTHER RESOURCES: 

The offeror should include in the proposal a listing of facilities, equipment, and other resources already available to perform the research proposed. 

J-1: BUDGET PROPOSAL (including DD Form 1861): 

1. Each proposal must contain a budget for each year of support requested and a cumulative budget for the full term of requested support. The proposal may request funds under any of the categories listed so long as the item is considered necessary to perform the proposed work and is not precluded by applicable cost principles. In addition to the forms, the budget proposal should include up to five (5) pages of budget justification for each year. A summary budget page for each year should be included. The documentation pages should be titled "Budget Explanation Page" and numbered chronologically starting with the budget form. The need for each item should be explained clearly. Each direct and indirect rate used in the budget/cost proposal shall be listed in each area of the budget/cost proposal where they are applied. 

2. All cost data must be current and complete. Costs proposed must conform to the following principles and procedures: 

Educational Institutions: OMB Circular A-21 
Nonprofit Organizations: OMB Circular A-122* 
Commercial Organizations: FAR Part 31, DFARS Part 231, FAR Subsection 15.403-5, and DFARS Subsection 215.403-5 

*For those nonprofit organizations specifically exempt from the provisions of OMB Circular A-122, FAR Part 31 and DFARS Part 231 shall apply.

3. THE ITEMIZED BUDGET(S) MUST INCLUDE THE FOLLOWING: 

a. Direct Labor: Show the current and projected salary amounts in terms of man-hours, man-months, or annual salary to be charged by the principal investigator(s), faculty, research associates, postdoctoral associates, graduate and undergraduate students, secretarial, clerical, and other technical personnel either by personnel or position. State the number of man-hours used to calculate a man-month or man-year. For proposals from universities, research during the academic term is deemed part of regular academic duties, not an extra function for which additional compensation or compensation at a higher rate is warranted. Consequently, academic term salaries shall not be augmented either in rate or in total amount for research performed during the academic term. Rates of compensation for research conducted during non-academic (summer) terms shall not exceed the rate for the academic terms. When part or all of a person's services are to be charged as project costs, it is expected that the person will be relieved of an equal part or all of his or her regular teaching or other obligations. For each person or position, provide the following information: 

(1) The basis for the direct labor hours or percentage of effort (e.g., historical hours or estimates). 
(2) The basis for the direct labor rates or salaries. Labor costs should be predicted upon current labor rates or salaries. These rates may be adjusted upward for forecast salary or wage cost-of-living increases that will occur during the agreement period. The cost proposal should separately identify the rationale applied to base salary/wage for cost-of-living adjustments and merit increases. Each must be fully explained. 
(3) The portion of time to be devoted to the proposed research, divided between academic and non-academic (summer) terms, when applicable. 
(4) The total annual salary charged to the research project. 
(5) Any details that may affect the salary during the project, such as plans for leave and/or remuneration while on leave.

b. Fringe Benefits and Indirect Costs (Overhead, General and Administrative, and Other): 
The most recent rates, dates of negotiation, the base(s) and periods to which the rates apply must be disclosed and a statement included identifying whether the proposed rates are provisional or fixed. If the rates have been negotiated by a Government agency, state when and by which agency. A copy of the negotiation memorandum should be provided. If negotiated forecast rates do not exist, offerors must provide sufficient detail to enable a determination to be made that the costs included in the forecast rate are allocable according to applicable OMB Circulars or FAR/DFARS provisions. Offerors' disclosure should be sufficient to permit a full understanding of the content of the rate(s) and how it was established. As a minimum, the submission should identify: 

(1) All individual cost elements included in the forecast rate(s); 
(2) Bases used to prorate indirect expenses to cost pools, if any;
(3) How the rate(s) was calculated; 
(4) Distribution basis of the developed rate(s); 
(5) Bases on which the overhead rate is calculated, such as "salaries and wages" or "total costs," and 
(6) The period of the offeror's fiscal year. 

c. Permanent Equipment: If facilities or equipment are required, a justification of why this property should be furnished by the Government must be submitted. State the organization's inability or unwillingness to furnish the facilities or equipment. Offerors must provide an itemized list of permanent equipment showing the cost for each item. Permanent equipment is any article or tangible nonexpendable property having a useful life of more than one year with an acquisition cost of $5,000 or more per unit. The basis for the cost of each item of permanent equipment included in the budget must be disclosed, such as: 

(1) Vendor Quote: Show name of vendor, number of quotes received and justification, if intended award is to other than lowest bidder. 
(2) Historical Cost: Identify vendor, date of purchase, and whether or not cost represents lowest bid. Include reason(s) for not soliciting current quotes. 
(3) Engineering Estimate: Include rationale for quote and reason for not soliciting current quotes. 
….. If applicable, the following additional information shall be disclosed in the offeror's cost proposal: 
(4) Special test equipment to be fabricated by the awardee for specific research purposes and its cost. Include a statement justifying the need for the special fabrication of the equipment. 
(5) Standard equipment to be acquired and modified to meet specific requirements, including acquisition and modification costs, listed separately. 
(6) Existing equipment to be modified to meet specific research requirements, including modification costs. Do not include equipment the organization will purchase with its funds if the equipment will be capitalized for Federal income tax purposes. Proposed permanent equipment purchases during the final year of an award shall be limited and fully justified.

Contracts may convey title to an institution for equipment purchased with project funds. At the discretion of the contracting officer, the contract may provide for retention of the title by the Government or may impose conditions governing the equipment conveyed to the organization. The Government will not convey title to commercial contractors. 

NOTE: It is the policy of the DOD that all commercial and nonprofit contractors provide the equipment needed to support proposed research. In those rare cases where specific additional equipment is approved for commercial and nonprofit organizations, such approved cost elements shall be "nonfee-bearing." In addition, commercial contractors are precluded from using contract funds to acquire facilities with a unit acquisition cost of $10,000 or more. 

d. Travel: Forecasts of travel expenditures (domestic and foreign) that identify the destination and the various cost elements (dates of each trip, number of individuals, trip duration, locations (from-to), airfare, car rental, mileage, per diem rates, etc.) must be submitted in accordance with the Joint Travel Regulations (JTR) without deviation. The costs should be in sufficient detail to determine the reasonableness of such costs. Allowance for air travel normally will not exceed the cost of round-trip, economy air accommodations. Specify the type of travel and its relationship to the research project. Requests for domestic travel must not exceed $20K per year per principal investigator. Separate, prior approval by the PCO is required for all foreign travel (i.e., travel outside the continental U.S., its possessions and Canada). Foreign travel requests must not exceed $10K each per year per principal investigator. Special justification will be required for travel requests in excess of the amounts stated above and for travel by individuals other than the principal investigator(s). Individuals other than the principal investigator(s) are considered postdoctoral associates, research associates, graduate and undergraduate students, secretarial, clerical, and other technical personnel. Additional travel may be requested for travel to Army laboratories and facilities to enhance contract objectives and to achieve technology transfer.

e. Participant Support Costs: This budget category refers to costs of transportation, per diem, stipends, and other related costs for participants or trainees (but not employees) in connection with conferences, meetings, symposia, training activities, and workshops. Generally, indirect costs are not allowed on participant support costs. The number of participants to be supported should be entered in the parentheses on the budget form. These costs should also be justified in the budget justification page(s) attached to the cost proposal. 

f. Materials, Supplies, and Consumables: A general description and total estimated cost of expendable equipment and supplies are required. The basis for developing the cost estimate (vendor quotes, invoice prices, engineering estimate, purchase order history, etc.) must be included. If possible, provide a material list. 

g. Publication, Documentation, and Dissemination: The budget may request funds for the costs of preparing, publishing, or otherwise making available to others, the findings and products of the work conducted under a contract, including costs of reports, reprints, page charges, or other journal costs (except costs for prior or early publication); necessary illustrations, cleanup, documentation, storage, and indexing of data and databases; and development, documentation, and debugging of software. 

h. Consultant Costs: 
Offerors normally are expected to utilize the services of their own staff to the maximum extent possible in managing and performing the project's effort. If the need for consultant services is anticipated, the nature of proposed consultant services should be justified and included in the technical proposal narrative. The cost proposal should include the names of consultant(s), primary organizational affiliation, each individual's expertise, daily compensation rate, number of days of expected service, and estimated travel and per diem costs per consultant. 

i. Computer Services: The cost of computer services, including computer-based retrieval of scientific, technical, and educational information, may be requested. A justification/explanation based on the established computer service rates at the proposing organization should be included. The budget also may request costs, which must be shown to be reasonable, for leasing automatic data processing equipment. The purchase of computers or associated hardware and software should be requested as items of equipment. 

j. Subcontracts: A precise description of services or materials that are to be awarded as a subcontract must be provided. For subawards totaling $10,000 or more, provide the following specific information: 

(1) A clear description of the work to be performed. 
(2) If known, the identification of the proposed subcontractor and an explanation of why and how the subcontractor was selected or will be selected. 
(3) The identification of the type of award to be used (cost reimbursement, fixed price, etc.). 
(4) Whether or not the award will be competitive and, if noncompetitive, rationale to justify the absence of competition. 
(5) A detailed cost summary. 
If the total amount of the proposal exceeds $900,000 and the offeror is a large business or an institute of higher education (other than HBCU/MI) and the resultant award is a contract, the offeror shall be prepared to submit a subcontracting plan for small business and small disadvantaged business concerns. A mutually agreeable plan will be included in and made a part of the contract. 

k. Other Direct Costs: Itemize and provide the basis for proposed costs for other anticipated direct costs such as communications, transportation, insurance, and rental of equipment other than computer related items. Unusual or expensive items shall be fully explained and justified. 

l. Fixed Fee: The fixed fee, if any, which a commercial organization proposes to assess the research project. 

K-1: CONTRACT FACILITIES CAPITAL COST OF MONEY: 
If cost of money is proposed, a completed Contract Facilities Capital Cost of Money (FCCM) (DD Form 1861) is required.

L-1: APPENDICES: 
Some situations require that special information and supporting documents be included in the proposal before funding can be approved. Such information and documentation should be included by appendix to the proposal.

SECTION 3 - CONTENTS OF COMPLETE RESEARCH PROPOSALS (PHASE I) 
Preliminary Inquiries: 

The Issuing Office is able to provide support for only a limited number of the proposals received. We realize that the preparation of a research proposal often represents a substantial investment of time and effort by the offeror. Therefore, in an attempt to minimize this burden, we strongly encourage organizations and individuals interested in submitting research proposals to first submit white papers as to the general need for the type of research effort contemplated before expending extensive effort in preparing a detailed research proposal or submitting proprietary information. Organizations may submit white papers in electronic form. (See Part II.) 

Eligibility: 

All responsible sources submitting a responsive proposal in accordance with the instructions and terms and conditions within this announcement will be considered by the Government. Historically Black Colleges and Universities (HBCUs) and Minority Institutions (MIs) are encouraged to submit proposals and join others in submitting proposals. 

Post Employment Conflict of Interest: 

There are certain post employment restrictions on former federal officers and employees, including special Government employees (Section 207 of Title 18, U.S.C.). If a prospective offeror believes a conflict of interest may exist, the situation should be documented and forwarded by mail or e-mail to the contracting officer prior to expending time and effort in preparing a proposal. 

Statement of Disclosure Preference: 

Please complete the appropriate statement of disclosure form stating your preference for release of information contained in your proposal. Copies of these forms are provided in PART V of this BAA. 

Reporting Requirements: 

Each award shall include the required technical and financial reporting requirements in its terms and conditions.

Subcontracting: 

Pursuant to Section 8(d) of the Small Business Act [15 U.S.C. 637(d)], it is the policy of the Government to enable small business concerns to be considered fairly as subcontractors under all contracts awarded to prime Contractors. 

Equipment: 

Normally, title to equipment or other tangible property purchased with contract funds vests with nonprofit institutions of higher education or with nonprofit research organizations if vesting shall facilitate scientific research performed for the Government. Commercial organizations are expected to possess the necessary plant and equipment to conduct the proposed research. Deviations shall be made on a case-by-case basis.

Types of Awards: 

The Government has the authority to award a variety of instruments and reserves the right to use the type of instrument most appropriate for the effort proposed. Offerors should familiarize themselves with these instrument types and the applicable regulations before submitting a proposal. Following are brief descriptions of the possible award instruments. 

1. Contracts (Research & Development): A legal instrument which, consistent with 31 U.S.C. 6303, reflects a relationship between the Federal Government and a State, a local Government, or other recipient when the principal purpose of the instrument is to acquire property or services for the direct benefit or use of the Federal Government. The primary purpose of contracted R&D programs is to advance scientific and technical knowledge and apply that knowledge to the extent necessary to achieve agency and national goals. Unlike contracts for supplies and services, most R&D contracts are directed toward objectives for which the work or methods cannot be precisely described in advance. 

2. Other Transactions: 

a. Other Transaction for Research and/or Technology Investment Agreement (TIA) – A legal instrument, consistent with 10 U.S.C. 2371 and/or 10 U.S.C. 2358, which may be used when the use of a contract is not feasible or appropriate for basic, applied, and advanced research projects. The research covered under another transaction shall not be duplicative of research being conducted under an existing DoD program. To the maximum extent practicable, other transactions for research/TIA shall provide for a 50/50 cost share between the Government (as research conducted generally transitions into readily marketable technologies with the offeror seeing a near term return on investment (ROI)). No fee or profit is allowed on other transactions for research/TIA’s for research entities. 

b. Other Transaction for Prototype Projects – A legal instrument, which is in accordance with the provisions of 10 U.S.C. § 2371b, Section 815 of the 2016 National Defense Authorization Act, Public Law 114-92, which provides the Department of Defense (DoD) authority to enter into transactions other than contracts, the Department of Defense (DoD) has the authority to make awards that are directly relevant to enhancing the mission effectiveness of military personnel and the supporting platforms, systems, components, or materials proposed to be acquired or developed by the Department of Defense, or the improvement of platforms, systems, components, or materials in use by the armed forces.

Other Transactions for Prototype Projects are acquisition instruments that generally are not subject to the federal laws and regulations governing procurement contracts. As such, they are not required to comply with the Federal Acquisition Regulation (FAR), its supplements, or laws that are limited in applicability to procurement contracts. 

In accordance with statute, this authority may be used only when: 
(1) There is at least one nontraditional defense contractor participating to a significant extent in the prototype project; or

(2) No nontraditional defense contractor is participating to a significant extent in the prototype project, but at least one of the following circumstances exists: 

(i) At least one third of the total cost of the prototype project is to be paid out of funds provided by the parties to the transaction other than the Federal Government. 

(ii) The senior procurement executive for the agency determines in writing that exceptional circumstances justify the use of a transaction that provides for innovative business arrangements or structures that would not be feasible or appropriate under a procurement contract. 

As defined at 37 CFR 401.2(a), the intellectual property provisions of an Other Transaction can be negotiated to provide expanded protection to an offeror's intellectual property. An offeror's cost share may take the form of cash, independent research and development (IR&D), foregone intellectual property rights, equipment, or access to unique facilities, as well as others. The effort covered under an Other Transaction shall not be duplicative of effort being conducted under an existing DoD program.

Use of Color in Proposals: 

All proposals received shall be stored as electronic images. Electronic color images require a significantly larger amount of storage space than black-and-white images. As a result, offerors' use of color in proposals should be minimal and used only when absolutely necessary for details. Do not use color unless it is completely necessary. 

General Preparation and Submission Information: 

1. Proposals may be submitted throughout the timeframe that this BAA remains open. 

2. All proposals should be submitted electronically, (with or without restrictive legends - as appropriate), to the Procurement Office, (email address - see “Introduction” above). A 5 Megabyte size limitation is imposed on emails delivered in response to this BAA. Alternatively, offerors can request a DoD Safe drop off via Procurement Office to submit their proposals.

3. All required forms must be signed, scanned and submitted electronically as well. The file(s) must not be security or password protected. Acknowledgment of receipt shall be returned via e-mail. 

4. All required forms are submitted (see attachment).

5. Proposal will not be processed unless all of the above requirements are met. 


DoD Central Contractor Registration Database: 

In accordance with DoD policy, prospective Contractors’ must be registered in the Systems for Award Management (SAM) database (https://sam.gov/) prior to award of a contract. By submission of an offer resulting from this BAA, the offeror acknowledges the requirement that a prospective contractor must be registered in the SAM database prior to award, during performance, and through final payment of any contract resulting from this BAA. 

Classified Submissions: 

Classified proposals are not expected. However, in an unusual circumstance where an offeror believes a proposal has the potential to be classified, approval from the Contracting Officer and Specialist must be obtained and the process for submission must be delineated prior to the proposal's submission.  DO NOT EMAIL CLASSIFIED INFORMATION TO THE POCS LISTED ABOVE.

SECTION 4 - INFORMATION TO BE REQUESTED FROM SUCCESSFUL OFFERORS 

An offeror whose proposal is accepted for funding shall be contacted before award. The Government will provide the offeror with a Government Performance Work Statement utilizing information presented in the proposal that was accepted for funding along with Government mandated requirements via Contemplation Letter. At that time, the offeror can prepare and submit a proposal revision based on that Government Performance Work Statement and any additional attachments to the Contemplation Letter. 

SECTION 5 - OTHER INFORMATION 

1. Security Requirements: While non-classified work is relevant, research at DEVCOM AC                    often leads to military applications and development or use of data that can be classified. This is not always known ahead of time, and when it does the applicant must be prepared to deal with classified information. Possession of a SECRET facility clearance is recommended. 

2. Increasingly, the U.S. Government relies on sophisticated technology in its systems. Technology is today’s and will be tomorrow’s force multiplier, and technology improves the warfighter and civil responders' ability to survive and perform their mission. It is prudent and practical to protect technologies deemed so critical that their exploitation will diminish or neutralize a U.S. defense system’s effectiveness. Offerors may be required to develop a Technology Protection Plan in order to protect critical research technology (CRT) or critical program information (CPI).

3. Electronic Cost Reporting and Financial Tracking (eCRAFT) Applicability: Any FAR-based contract awarded under this BAA that is a cost-reimbursement type for services will require the inclusion of eCRAFT. Vendors will be required to submit the eCRAFT Labor Rate Workbook and submit the eCRAFT CDRL at the same time a cost voucher is submitted in Wide Area Workflow. Information on eCRAFT can be found at the following website: https://www.navsea.navy.mil/Home/Warfare-Centers/NUWC[1]Newport/Partnerships/Commercial-Contracts/Information-eCraft-/






PART IV – PROPOSAL EVALUATION 

1. Proposals submitted in response to this BAA will be evaluated using the factors listed below (in descending order of importance): 

a. The overall scientific and/or technical merits of the proposal. 

b. The potential contributions of the effort to the Army mission and the extent to which the research effort will contribute to balancing the overall Government each program. 

c. The offeror's capabilities, related experience, facilities, techniques, or unique combinations of these, which are integral factors for achieving the proposed objectives. 

d. The qualifications, capabilities, and experience of the proposed senior personnel, team leader, investigators, other key personnel who are critical to achievement of the proposed objectives. 

e. The offeror's record of past performance. 

f. Pursuant to FAR 35.016(e), the offeror’s proposed price shall be compared to the availability of funds. A cost realism shall be performed on the proposed costs, any fee, and any proposed cost sharing arrangements. The most probable cost, calculated utilizing cost realism and price analyses, will be used in determining realism and affordability to the Government. 

2. Factors a, b, c, and d will each receive a rating in addition to a narrative as follows: 

Rating 	Description 

Outstanding 	Proposal meets requirements and indicates an exceptional 
approach and understanding of the requirements. 

Good 		Proposal meets requirements and indicates a thorough 
approach and understanding of the requirements. 

Acceptable 	Proposal meets requirements and indicates an adequate 
approach and understanding of the requirements. 

Marginal 	Proposal does not clearly meet requirements and has not 
demonstrated an adequate approach and understanding of the 
requirements.

Unacceptable 	Proposal does not meet requirements and is unawardable. 



3. Factor e, past performance will be rated as follows in addition to a narrative: 

Past Performance Relevancy Ratings

Rating 		Definition 

Very Relevant 	Present/past performance effort involved essentially the same 
scope and magnitude of effort and complexities this solicitation 
requires. 

Relevant	Present/past performance effort involved similar scope and magnitude of effort and complexities this BAA requires. 

Somewhat Relevant 	Present/past performance effort involved some of the scope and magnitude of effort and complexities this BAA requires. 

Not Relevant 	Present/past performance effort involved little or none of the scope and magnitude of effort and complexities this BAA requires. 

4. Factor f, Cost Realism/probable cost will not receive a merit rating. Evaluation of the probable cost to the Government will be in narrative form. 

5. Upon receipt of a proposal, the Government will perform an initial review of its scientific merit and potential contribution to the Army mission and also determine if funds are expected to be available for the effort. Proposals not considered having sufficient scientific merit or relevance to the Army’s needs or those in areas for which funds are not expected to be available may be declined without further review. 

6. All proposals are treated as privileged information prior to award and the contents are disclosed only for the purpose of evaluation. Proposals not declined as a result of an initial review will be subject to a peer review by highly qualified scientists. While the offeror may restrict the evaluation to scientists from within the Government, to do so may prevent review of the proposal by those most qualified in the field of research covered by the proposal. The offeror must indicate in the proposal any limitation to be placed on disclosure of information contained in the proposal. 

7. Each proposal will be evaluated based on the scientific merit and military relevance of the specific research proposed as it relates to the overall Army program rather than against other proposals for research in the same general area. 

8. Not all Research Proposals deemed selectable will be funded. Decisions to fund selectable proposals shall be based on funds availability. Research proposals may be considered, for funding, for a period of up to three (3) years from the closing date of the BAA. The Government reserves the right to select for funding all, some, or none of the proposals received.


PART V - PROPOSAL FORMS 
See Attached
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