Demonstrations

Maritime Reconnaissance (MR)

The Maritime Reconnaissance mission requires an autonomous underwater vehicle be launched from a host platform; transit safely and clandestinely a distance of order one hundred nautical miles; arrive precisely on station in a selected, near-coastal, shallow water area; maintain station for several days acquiring local information; transmit some information to the user remotely over limited bandwidth links; and return to the host platform. Local information includes both environmental data such as bathymetry and water properties and intelligence, surveillance, and reconnaissance (ISR) data such as radio and radar transmissions, and optical imaging. Transits will be across the continental shelf into coastal regimes with environmental variability and seagoing activities typical of current and projected naval operations. Prior information about such variability and activities will be uncertain, requiring real-time, adaptive vehicle behavior and robust autonomy. MR mission exit criteria to be demonstrated in FY04 are specified in the PIP.  

Maritime Reconnaissance is envisioned to be one of the flexible capabilities of the Navy’s future Mission Reconfigurable Unmanned Underwater Vehicle (MRUUV). The acquisition program for MRUUV will focus on 21 inch diameter x 240 inch long vehicles through  FY10, consistent with submarine launch constraints and the current procurement of  the AN/BLQ-11 Long Term Mine Reconnaissance System (LMRS). Maritime Reconnaissance is also envisioned to be an enhanced capability for the Semi Autonomous Hydrographic Research Vehicle (SAHRV), a 7.5 inch diameter platform currently being acquired by the Navy’s Special Operating Forces. Proposed Maritime Reconnaissance demonstrations should focus on demonstrating capabilities that can transition to the MRUUV or the SAHRV in the FY 2004/05 timeframe. Demonstrations of future capabilities may consider the advantages of a mix of vehicles in maritime reconnaissance operations. 

Contributing to these integrated capabilities, advances in component technologies are also sought including: (1) adaptive, autonomous control to enable correct decisions with uncertain and variable input; (2) sensors to provide robust, above-water ISR capabilities in small packages; (3) energy density and management to increase submerged endurance and on-station time; (4) accurate navigation to support several day missions with minimum reliance on GPS; and (5) communication, both acoustic and radio, to provide data and status information to the user and/or other autonomous vehicles and to enable remote and/or cooperative control.

Undersea Search and Survey (USS) 

The Undersea Search and Survey (USS) mission addresses all aspects of Ocean Survey (OS) and Object Sensing and Intervention (OSI) in littoral ocean environments.  Ocean Survey is the collection of hydrographic and oceanographic data.  OSI includes finding mines, unexploded ordnance items, wrecks, lost objects, pipelines, cables and other objects of interest, leading to  possible intervention efforts in the future.  Examples of the latter are mine neutralization, object recovery, and connection to in-situ equipment.  OS-OSI operational concepts include using multiple, small, affordable Unmanned Underwater Vehicles (UUVs) operating cooperatively to achieve high area coverage rates while maintaining accuracy. The USS mission requires areas of order 100 square nautical miles in depths ranging from 40 feet to 200 feet to be covered in less than three days. This approach should be demonstrably cost effective compared to other options and should distribute risk to mission accomplishment across platforms.

Proposed USS demonstrations should focus on transitioning technology into acquisition programs in the FY 2006 timeframe.  Potential transition platforms include the Semi-Autonomous Hydrographic Reconnaissance Vehicle (SAHRV), the Mine Counter Measure: Search-Classify-Map (MCM: S-C-M) vehicle, the Mine Counter Measure: Reacquire-Identify-Neutralize (MCM: R-I-N) vehicle, and small vehicles for Explosive Ordnance Disposal (EOD) tactical reconnaissance and object investigation missions. The SAHRV and MCM: S-C-M are 7.5 inch diameter autonomous vehicles deployable by hand from a Combat Rubber Raiding Craft (CRRC).  The MCM: R-I-N and EOD UUV are notionally small autonomous vehicles, less than 12 inches in diameter, deployable manually from small, rigid hull inflatable craft or CRRCs. Descriptions and initial concepts of operation for these systems are provided in the PIP. USS mission exit criteria to be demonstrated in FY05 are also specified in the PIP.

Contributing to this integrated capability, advances in component technologies are also sought including: (1) communication to provide multi-user, underwater networking and security; (2) small, low power, inexpensive sensors and distributed sensor fusion enabling autonomous, three dimensional object imaging; (3) autonomous, computer aided, target detection, classification, and identification; (4) adaptive, cooperative, autonomous, multiple vehicle control and mission optimization; (5) navigation supporting multiple vehicles over 100 square nautical mile areas with minimum reliance on GPS; (6) energy management for prolonged deployments of weeks utilizing docking stations; and (7) autonomous tagging of objects. 

Communication and Navigation Aid (C/NA)

Long range communication and high accuracy navigation are potentially expensive and duplicative components within an OS-OSI system.  This expense is realized as increased size, power and unit cost.  An alternative concept is to use a separate, dedicated autonomous vehicle, called the Communication/Navigation Aid (C/NA), to provide the long-range communication and navigation functions. The C/NA should provide Low Probability of Intecept (LPI) communications link between a network of underwater systems (e.g., UUVs, submarines, bottom mounted sensors, and deployable fixed systems), other C/NAs, surface vessels, air vehicles and remote shore-based systems at a tactically useful data rate, in real-enough time and over spatial scales associated with the MR and USS missions defined above.  As part of both networks, the C/NA will relay command, control and information between below-water networks and above-water networks. The C/NA should also provide clandestine, GPS-quality navigation fixes for underwater systems in real-enough time and over spatial scales associated with the MR and USS missions defined above. The most desirable C/NA vehicle, while designed to be integral to the defined MR and USS missions here, will have more general utility. Systems are sought that are highly portable and inexpensive enough to be expendable with interoperable, plug-and-play architecture and flexible, widely adaptable deployment options (e.g., from submarine, CRRC, and aircraft). C/NA mission exit criteria to be demonstrated in FY05 are specified in the PIP.

Contributing to this integrated capability, advances in component technologies are also sought including (1) useful bandwidth, LPI, acoustic and RF communications over a hierarchy of ranges from local line-of-sight to global; (2) undersea, multiple user, command, control and communication network routing; (3) accurate, subsurface, absolute and/or relative navigation independent of GPS; and (4) small, low cost, long range vehicles optimized for this function including gliders and biomimetic platforms. 

