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CM/OE - Conference Report Headlines Workshop participants detailed current and future UUV developmental programs, applications, and research thrusts. FMV Sweden proposed a multilateral UUV Demonstration (tentatively scheduled for 2007) towards defining the ‘2015+’ UUV Vision, and is looking for international collaborators. IMPACT: UUV R&D Trend analysis conducts. Future UUV research thrust areas for future military operations identified. In future, littoral scenarios networks of UUVs will be used for Battlespace Preparation, Battlespace Awareness, and Precision Engagement.  
EXECUTIVE SUMMARY OF SCIENTIFIC / TECHNICAL RESULTS 

Systems Engineering & Assessment Ltd (SEA), supported by the Ministry of Defence (MOD), hosted a one-day invitational workshop on future missions and technologies for Underwater Unmanned Vehicles (UUVs), for the ‘2015+’ timeframe (beyond the year 2015). The workshop was chaired by Gareth Somerset, the Technical Director of SEA. The workshop took place on 24 June 2003, the first day of Undersea Defence Technology (UDT) Exhibition Malmö, Sweden, and attracted participants from government laboratories, military representatives, and defense contractors attending the UDT.    Twenty-four participants from the United Kingdom (UK), United States (US), France, Norway, Sweden, Germany, and Finland, attended the workshop (for participants see: http://www.onrifo.navy.mil/reports/2003/UUV_Workshop_attendees.doc) to gain insight into the future military UUV picture, and to exchange information on UUV developmental programs in a roundtable format. The goals of the workshop were to identify various UUV operational profiles, common themes, and interest areas, and to further innovation, development, and international collaboration. A detailed agenda was not received prior to the workshop, and without a detailed agenda/workshop structure, most attendees were limited in what they could contribute to roundtable discussions and presentations. Prepared presentations were papers that were going to be presented during the UDT, or on hand from other venues.  As a result, the topics of missions and UUV technologies for the ‘2015+’ timeframe were not discussed in any detail.  However, several key enablers for future UUV military operations were identified and discussed.  The most notable key UUV technologies that will enable UUV operations in a military environment were identified to be ‘Autonomy, Underwater (UW) Communication, and Net Centric Warfare’. In general, the UUV programmatic overviews provided by representatives from Sweden (FMV and SAAB), Norway (FFI), UK (SEA, BAE, and DSTL), and France (Thales Undersea Systems) were well received.   Roundtable discussions with representatives from the US (ONRIFO and NUWC), Netherlands (TNO), Germany (STN Atlas), and the Finnish Navy, provided a snapshot of current issues, and future goals. FMV announced the desire to coordinate a Multilateral UUV Demonstration (tentatively scheduled for 2007) towards defining ‘2015+’ UUV Vision, formed around national programs. The workshop did effectively leverage off the talent that was present at UDT Malmö, and provided an avenue for detailed discussions and exchanges, on items present.  

SCIENTIFIC PROGRAM 
The agenda was as follows:

10:00:  Introductory address 

10:15:  Presentations and discussions on the future operational context. Presentations and 

Discussions on the technologies required for UUVs to support the future mission requirements. (UK, Sweden, Norway, US, Netherlands)
12:45:  Lunch


14:00:  Presentations and discussions continued (France, Finland, Germany)
16:30:  Summary of the day - Missions in the 2015+ timeframe.  UUV technologies for the

2015+ timeframe.

16:45:  Close

TRENDS AND HIGHLIGHTS
A summary of highlights from the group of presentations is provided below:

REPRESENTATIVES FROM THE UNITED KINGDOM

SEA is the Prime Contractor to the UK MOD for the Battlespace Access Unmanned Underwater Vehicle (BAUUV) Applied Research Program. Jas Singh from SEA, provided details on the BAUUV 3 year program. Carl Tiltman from DSTL, UK, provided an overview of the UK scheduled sea trials and evaluation of the REMUS, GAMBIT, MARLIN, BAUVV, and Manta programs. Andy Tonge from BAE Systems briefed the ongoing work on the MARLIN AUV, and the challenges modularity, and autonomy.  
Mr. Tonge concluded by outlining BAE’s strategy for meeting the research, development and procurement challenges for the future, aimed at enhancing the warfighting capabilities of UK Armed Forces for the 21st Century. In the UK MoD, the Director of Equipment Capability - Underwater Battlespace, DEC (UWB), is exploring new and innovative concepts for enhancing the capability of future Underwater Battlespace (UWB) platforms. DEC (UWB) is taking a broader perspective on equipment and technology solutions for the underwater domain, reflecting the MoD's new focus on capability management rather than platform-centric legacy replacement programs. This is leading to the consideration of alternative vehicles and technologies as a part of a ‘system of systems’ approach, which could see roles for autonomous vehicles and other remote sensor systems.
REPRESENTATIVES FROM THE KINGDOM OF SWEDEN

Capt Anders Svensson of FMV, Sweden, presented an update on the combined efforts of FMV, SAAB, and FFI, in the Autonomous Underwater Vehicle (AUV) 62 F project.  The AUV 62F project was commenced in the year 2000, and has a rapid acquisition and evaluation program associated with it.  Programs are currently focused on evaluating various UW Communication schemes for different UUV applications. An international UUV demonstration (tentatively scheduled for 2007), formed around national programs, towards defining the ‘2015+’ UUV Vision, has been proposed by FMV.  FMV is looking for partners to participate in this joint demonstration, and proposed a workshop in 2 years to generate a plan of action and milestones for the 2007 event. Sweden is currently looking at providing one submarine, and/or ship for the demonstration, submarine launched AUV 62Fs, a communication system, and a variety of sensors.  The goals for the demonstration will be to:

· Ensure Navy participation in development of operational requirements.

· Increase the awareness of UUV capabilities and operational possibilities

· Establish a platform for long-term development goals

· Raise development from technical level to a higher systems level.

Mr. Rydell of Saab Bofors Underwater Systems AB, Sweden, presented the UUV design considerations for operation in littoral waters.  The presentation focused on various concepts/operational scenarios of possible UUV applications, scenarios for submarines receiving and launching UUVs, scenarios for multiple UUV operations, and submarines interoperability in the littoral environment.

REPRESENTATIVE FROM THE KINGDOM OF NORWAY 

Nils Strokersen of FFI, Norway, briefed the HUGIN Mine Reconnaissance System (HMRS or HUGIN 1000).  The HUGIN family 2002 is already being used commercially, and is capable of conducting a number of simple tasks.  The use of UUVs in survey operations has resulted in a 60-80% cost reduction. HUGIN 1000 will be demonstrated in Finland (Sep 2003) and ready for operations by the end of this calendar year.  Lessons learned from the operational military use of the HUGIN system are being fed directly into the HUGIN MRS development effort at FFI and Kongsberg Simrad.  This project aims to complete development of a full capability AUV system for forward mine reconnaissance and covert rapid environmental assessment within 2004.

REPRESENTATIVE FROM THE FRENCH REPUBLIC

Francois Duthoit of Thales Underwater Systems(TUS), France, detailed their 10 year plan for developing the NATO Undersea Research Centre (SACLANTCEN, La Spezia, Italy) UUV equipped with a high performance sonar and navigation system. TUS intends to construct two UUVs, one for NATO and one for Thales.  The system, to be known as the ‘Mine Countermeasures’ (MCM)-UUV, will be used by SACLANTCEN to conduct scientific experiments in support of its scientific program of work in the field of MCM. Thales Underwater Systems are the prime contractor for the system, and will integrate an advanced wide-band synthetic aperture sonar system into a UUV provided by its US partner Bluefin Robotics of Cambridge, Massachusetts. The MCM -UUV will be used to investigate new technologies in the areas of sonar and navigation, and will assist, through participation in NATO trials and exercises, in the development of concepts of operations for UUVs.

ROUNDTABLE CONTRIBUTIONS BY OTHER PARTICIPANTS

ONRIFO, NUWC, TNO, QinetiQ, STN Atlas Elektronik, Finnish Navy (Naval HQ Material Division) provided updates on their MIW programs and program trends. ONRIFO provided a mission overview, an introduction to collaboration funding programs, and summary reviews of the Organic MCM program, Autonomous Mine Warfare Technology Trends 1997-2002 Report, and the MINWARA Regional Conference – Sea Mine Warfare: An Second Assessment Update. NUWC Division Newport, USA, gave a short overview of the Manta Test Vehicle (MTV), 21UUV, the Mission Reconfigurable Unmanned Underwater Vehicle (MRUUV), and the deployment of undersea sensors and establishing an undersea network with unmanned undersea vehicles. The representatives from Finland expressed an interest in having submarine assets with UUV capability.  However, Finland does not have submarines in their fleet, nor do they plan to acquire one in the near future. Nevertheless, Finland is interested in the capability of UUVs as a means of extending the sensor reach in a covert way.  Finland is dependent on collaboration to obtain the best UUV capabilities, and due to the size of the country and defense budget limitations, government agencies are able to rapidly field new technologies once a decision is made. Finland is currently assessing the Norwegian’s HUGIN UUV, and the French/Canadian developed Dorado semi-submersible ROV, for potential acquisition and use in their coastal waters.

The focus of follow-on discussions were on the critical component UUV technologies that require de-risking in order to deliver the capability that will dramatically increase the autonomy, performance and affordability of military vehicles, remote sensors and novel underwater communications concepts.
ASSESSMENT
The SEA Blue Sky UUVs Workshop provided a rapid overview of current and future UUV program needs, and challenges.  It provided a good opportunity to discuss common themes, approaches, and innovative solutions, and provided 'how to' insight into current and future developing UUV programs such as the AUV 62F, HUGINS 1000, MRUUV, REMUS, GAMBIT, MARLIN, BAUUV, and TUS NATO MCM-UUV System.   The UUV programs of the US, UK, France, and Norway are well developed.  In general, UUVs are approaching maturity for single UUV simple applications. Some of these UUVs are already being used commercially or for current military operations (HUGINS and REMUS, for example).  The challenge for the future will be in integrating these new UUV assets into the Mine Warfare Plan/strategies, and to determine the best way to utilize the full capabilities of UUV in a variety of military applications and operational missions.  The desire for modern navies to have the ability to conduct covert MIW and covert pre-conditioning of the Littoral BattleSpace Environment with UUVs, preferably launched by a submarine, was clearly emphasized by workshop participants and discussions.  
UUV supporting technology is now moving towards the needs for advanced military operations. Autonomy needs to continue to improve for the long-term payoff.  Today's challenge is to determine how to effectively utilize current sensors packages and UUV capabilities in military operations. The next 5 years will most likely be spent fine-tuning current UUV capabilities, as these assets move to the fleet. Adapting UUVs to military operations will most likely dominate UUV S&T evolutionary developments during the 5 to 10 year period.  From workshop discussions, the trend for the future research will most likely focus on:

· Enhancing UUV sensor packages (side scan, SAS, and Towed arrays, video, laser, magnetic sensors) and real-time onboard data fusion and processing. 

· Concurrent mapping and navigation

· The use of optimization algorithms, and environmentally adaptive sensors/systems to take on the challenges of the littoral environment.

· Modular design / mission reconfigurable UUVs, and 

· ‘Launch and forget’ UUVs, with reactive mission orientated autonomy and intelligences for undersea targeting of submerged obstacles, vessels, mines or other UUVs.  

The key enablers to exploit these technologies are:

· Underwater communication suites for subsurface to surface communications, UUV to UAV, UUV to submarine communications, and multiple UUV/network operations and

· Command and control systems for managing UUVs from ships or submarines.   

The future plans for UUVs in military operations will include UUVs launched from submarines or surface ships, but may expand to UUVs launched by airborne platforms. Once launched, UUVs could provide a greatly expanded presence in denied, high risk operating areas, as well as provide the capability to gather tactical data in forward operating areas and communicate the data back to the fleet. The likely military roles of autonomous systems in future remote operations in the UWB in the littoral will range from Mine Countermeasures to gathering Intelligences Surveillance, and Reconnaissance, as well as Anti-submarine Warfare Track and Trail missions. Future UUV design could have greater flexibility in shape, size and mission, if future deployment strategies looked at means of delivery other than the torpedo tube. It is possible that UUVs may be carried outside of the pressure hull on future submarines and will increase the submarine's weapons and sensor capabilities. Tactical demonstrations and evaluations of good MCM applications at sea, such as the proposed 2007 FMV Multinational UUV demonstration, and UUV competitions will help define UUV utilities in different setting.   
It was noted, however, that this workshop aimed to address the UUV vision beyond the year 2015. The vision (or lack of vision) for UUV missions and technologies beyond 2015 was an area that was too difficult to be defined by most workshop participants. Nevertheless, these types of visionary roundtable workshops leveraging off of regional UUV or UDT conferences, have value due to the fact that expanded interaction, and discussions, between presenters and participants, facilitates international communication and collaboration.  The UUV vision beyond 2015 will take shape. These roundtable workshops, as a catalyst for further dialog and to establish a mechanism for collaborations of mutual benefit, will see to that.  Recommend ONRIFO participation in future workshops of this nature. 
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