Component Technologies

Communication

Proposals are sought to advance the state-of-the-art in acoustic and RF communications by at least an order of magnitude in error-free data rate over a given range in depths from 40 feet to 600 feet. Acoustic communication interests include low-cost, low power, small aperture, two-way, modular systems capable of being configured point-to-point direct, point-to-point via repeater relay, and peer-to-peer or server-client multiple user network. RF communication interests include low cost, low power, low profile, two-way, sea surface systems capable of being configured point-to-point line of sight, point-to-point over the horizon via ground plane, and point-to-point global via satellite. Acoustic and RF systems should be integrated on one platform to provide a continuous link across the air-sea interface. The platform should be mobile, controllable, expendable and easily deployable from existing fleet assets. Standard interfaces and protocols and plug-and-play modularity are desired. Additional reference material can be found in the PIP.

Navigation

Precise underwater navigation is crucial to the success of all autonomous missions. Underwater navigation interests include acoustic positioning (e.g., static transponder nodes, mobile nodes), integrated acoustic navigation and communication, inertial systems, feature-based localization (e.g., bathymetric, gravitational, magnetic field maps), quick-look GPS, and cooperative, multiple-vehicle navigation. Scalable solutions are sought that will enable any number of vehicles to concurrently operate in a given ocean volume. Emphasis should be placed on statistical performance (circular position error relative to distance traveled, size, and power), interoperability with current/future navigation systems and life cycle affordability. Missions can be categorized into long, continuous transit, station keeping, area search, and excursions into confined domains (e.g., very shallow water, rivers, port entrances, harbors). Navigation demands vary substantially by category.  Desired is a system with standard interfaces (e.g., Kalman filter inputs and outputs) and plug-and-play modularity that will allow cost-effective reconfiguration of the core navigator for various mission types.

 Energy

All proposed power sources must be capable of providing complete, air-independent, electric power to a fully submerged vehicle. Exact energy and power requirements depend on many factors, including vehicle speed and endurance, hotel loads, and allowable weight and volume. Therefore, only nominal energy and power levels (ref. PIP) are to be met for purposes of this Announcement. All proposed power sources should meet Navy operational constraints.  These include, but are not limited to, low acoustic signal, safe handling on-board the host vessel (submarine, surface ship or aircraft), acceptable total ownership costs, and full environmental compliance.  Power sources capable of being electrically recharged or mechanically refueled onboard the host platform will be viewed favorably, while single-use power sources (e.g., primary batteries) will receive lower ratings in the evaluation process.  External recharging and refueling concepts will also be considered if compatible with host vessel operations.  Power source systems requiring mechanical replacement of energy storage components, and/or removal of spent materials or by-products, may be considered more favorably if such replacement does not place any undue physical or time burdens on the host vessel crew and replacement components require minimum stowage space. All power source technologies meeting the nominal energy, power, and operational requirements will be considered.  Acceptable technologies include, but are not limited to, fuel cells, rechargeable batteries, turbo-alternators, semi-fuel cells, and thermal engines (Stirling, Brayton, other).

Sensors  

Synthetic aperture sonar can be used to increase the area coverage rate while maintaining the high resolution needed for undersea search and survey. Because of the limited power and volume available in small vehicles, approaches that push the resolution envelope at long ranges by requiring large numbers of channels, long arrays and hundreds of watts of power are infeasible. Instead, approaches that provide resolution on the order of four inches out to 800 feet range and minimize the power, volume and number of channels are sought. The adaptation of existing COTS sensors is highly encouraged.

Existing, multi-beam, forward looking sonars with nominally half-degree resolution and greater than thirty degree field of view have been integrated onto small vehicles and found to provide adequate imaging performance. Typical volume and power consumption are on the order of 700 cubic inches and 25-100 watts. Approaches are sought which provide the same level of performance in a forward looking sonar while reducing the power and volume requirements by a factor of 3. Highly desired are approaches that can replace a number of distinct arrays operating at various frequencies on current vehicles (e.g., a forward look sonar array, an acoustic communications array and a side looking sonar array) with a single, conformal, multi-mode array. Multi-mode arrays can provide search and detection capabilities in one mode, and high-resolution target recognition in alternate modes. The associated beamformer should be integrated with onboard processing to enable automated obstacle detection and target recognition. Also of interest is fusion of data from independent sensors to improve target (proud and buried) classification and identification.

Electro-magnetic (EM) and electro-optic (EO) sensors that will enable extremely broad-band above-water signal detection, classification, localization, and collection are needed to achieve the ISR mission.  Notional frequency bands of interest range from High Frequency (HF) to microwave RF (particularly UHF & SHF), plus infrared and visible spectrums; with potential interest down to the Extremely-Low Frequency (ELF) range.  Available volume for ISR sensors (including extendable/executable mast) will be very limited, and approaches that aim toward miniaturizing current submarine mast sensor capabilities are desired.  Standard interfaces that will allow reconfiguration of ISR sensor packages are desirable.

Autonomy
Of overall interest for autonomy are system and subsystem level technology developments that will increase the survivability and adaptive control of vehicles in complex/dynamic/tactical environments; reduce communication and human supervision requirements; enable cooperative, multi-vehicle operations with navigation aids and communication relays; and provide increased levels of situational awareness. Specific areas of interest in autonomy include: planning and control architectures;  path planning (including obstacle and dynamic threat avoidance, adaptive route planning);  behavior development; mission planning/replanning; multiple vehicle behavior and control; multiple vehicle imaging, localization, and data fusion; on-board mapping of environmental variability, identified objects and moving contacts; and effective man-machine interface with a limited communication capability. 

