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2. Introduction and Background

This report covers the recent UDT Europe 2004 meeting and is provided for information and feedback on how such meetings can be of greater use to DON in the Undersea Defense area. The authors each have a CD-ROM of all technical papers presented at the conference, and welcome feedback on providing additional information on this conference.

The UDT Conference and Exhibition is held regionally in Europe on an annual basis and in the Asian RIMPAC area somewhat less frequently. This was the 16th in the series of European-based meetings (most recently it had been held in Sweden, Italy, Germany, England, and France). UDTC is unique in that it is really the only conference of its type that focuses solely on undersea defense topics and associated technology.  It has a technical component, with slightly less than 100 technical papers presented, and approximately 30 posters in 3 sessions. This is in addition to an exhibition of numerous related organizations representing a wide range of contributors from prime and support contractors, to Navy and National Laboratories. The conference was well represented by its European base and had participations from the U.S., Australia, Japan, China, India, South Korea, and South Africa, among others. The event had a one day classified session followed by a three-day unclassified conference and exhibition. According to the conference organizers, approximately 660 delegates attended the unclassified sessions and 120 attended the classified sessions. The majority of the conference participants consist of scientific personnel working in the undersea defense technology area, from either the Navy or private sector, along with a fair number of active duty military and a large number of defense contractor representatives.

For the last two conferences, a shift in emphasis has been taking place, initially in addressing the need for improving performance of undersea systems in littoral waters, and now a much stronger focus on supporting net-centric operational concepts. These themes continued to play an increasingly important role in Nice and it is expected that there will be a continuing evolution of the topics in this direction. In addition, the other area that has had a significant level of increased emphasis is unmanned undersea vehicles (UUVs) and to some extent unmanned surface vehicles (USVs). Sea-borne anti-terrorism has also come to the fore and was covered by the new topic area, “New Concepts and New Roles”. A topic to be covered to some degree in the October UDT Pacific conference scheduled for Hawaii.

3. Overview of Meeting
The classified session was held on 22 June and required a NATO Confidential clearance. This precludes a number of key UDT participants from attending (Sweden and Australia, for example). This can be a problem at times. The UDT Asia meetings have no classified session. This session was held at the Acropolis and there was no need for a long bus ride to the Naval base as in 1999. The quality of the papers in the classified session was generally good, but a general criticism was that very little classified material was presented. This, coupled with extra fee required to attend the classified session, makes it less attractive to delegates. In addition, the papers presented are not readily available without direct contact with the authors. Classified proceedings sent out to those who attended the session would be worthwhile. Some thought is needed for future classified sessions on what is needed to make the classified conference more worthwhile in the future.

The unclassified conference started with a single plenary session on 23 June, which provided the official opening and several keynote addresses. This was followed over the next three days by three concurrent technical sessions with three papers per session. Poster sessions were available each day during breaks and lunch. The exhibition was open daily from 0900 to 1700. 

For the plenary session, current and retired Admirals from France, UK, and Sweden gave four opening addresses. Admiral Ian Forbes (Royal Navy (RN)), who was acting Supreme Allied Commander, Atlantic (SACLANT) from October 2002 to June 2003, gave the most noteworthy of these. During his career, Admiral Forbes was engaged in active operations off Iceland, the Falklands, the Gulf, and the Adriatic, including both of NATO’s air campaigns over Bosnia and Herzegovina in 1995 and in 1999. Admiral Forbes discussed the NATO Response Force (NRF) as the platform for delivering the necessary military capabilities in the future. He emphasized the need for contemporary navies to change rapidly and easily, and take part in joint strike forces in littoral operational areas. He cited the war in Iraq as an example of this. His talk was well received.

The remainder of the technical program was divided into the following topic areas:

· New Concepts and New Roles (1 session)

· Combat Systems (2 sessions)

· Communications (2 sessions)

· Environment (2 sessions)
· Instrumentation & Ranges (2 sessions)
· Logistic Support (1 session)
· Mine Warfare (3 sessions)
· Navigation (1 session)
· Ship Design & Signature Management (5 sessions)
· Sonar & Non-Acoustic Sensors (7 sessions)
· Network Centric Warfare Under Water (2 sessions)
· Unmanned Undersea Vehicles (2 sessions)
· Weapons & Countermeasures (3 sessions)
Comments on several of the sessions and presentations are given below. The conference web site is found at: http://www.udt-europe.com/. It contains the program, along with a list of vendors and the procedure for obtaining a copy of the proceedings. It also contains information on upcoming UDT meetings, including UDT Hawaii to be held at the Hilton Hawaiian Village on 19-21 October 2004 and UDT Europe 2005 to be held in Amsterdam in June 2005.

Two papers were presented by Dr. Sun G of the Chinese Academy of Science, China:

“A Conventional Beamformer Based on Sound Intensity for Acoustic Vector Sensor Arrays”, by Sun G. et al., and “Directional Properties of Reverberation Based on an Acoustic Vector Sensor”, by Sun G et al.  These presentations were difficult to follow, in part due to language issues. In speaking with other attendees, the general feeling was that insufficient information was presented by the author to draw any solid conclusions about the state of this technology in China. Although reference to a sea trial was made, the relevant data was not presented and apparently was not available.

There was one Navigation session in which three good papers were presented.
Dr. William Keith of NUWC Newport chaired this session. Two of the papers involved navigation technology for divers attempting to locate underwater mines in the littoral battlespace. A third paper had been withdrawn and was replaced by a U.S. paper transferred from a poster presentation on ship design and entitled “Successful Demonstration and Testing of All-electric Towed Array Handling System Equipment on the USS Virginia Class Submarines”. It was also well received and points to an area that has been a problem with the conference in the past –dealing with a large number of late withdrawals of papers. This conference had only one late withdrawal, somewhat of a record, and a big improvement over past events.

There were also three excellent papers in the submarine communications session. A key driver for a submarine to participate in net-centric warfare is its ability to communicate within the net. These communications must be both covert and secure and have sufficient bandwidth and flexibility to protect the submarine platform. The papers presented clearly recognized this and offered technology approaches to address this important problem. Among the options mentioned were a form of acoustic communications, the comms buoy Callisto, and a recoverable tethered fiber optic link. Each paper generated significant questions and discussion.

Another area of interest was covered in the simulation session for weapons and countermeasures. Two papers from Whitehead covered their efforts to achieve as much testing as possible through digital simulation using the ORACOM simulation software. This of course can greatly reduce the development cost of a weapon by reducing the number of more expensive in-water torpedo runs. Their focus was to use the same code in their simulator that was being used in their Blackshark torpedo. This could be viewed as a parallel to a hardware-in-the-loop simulation with something akin to a software-in-the-loop approach. What was not clear was the extent of the fidelity of either the environmental or target model components feeding the software. Nor was it clear how well they represented the real world. In general, it was apparent that there is a great deal of ongoing effort in Europe in both the lightweight (Eurotorp and Mk 54) and heavyweight torpedo areas. A great deal of full-scale hardware was on display. The authors feel that when viewed with the worldwide need for torpedoes, there is a definite overcapacity within the European industrial base. How this develops over the next few years will be interesting to observe.

A related paper discussed “Effective Solutions Adopted by the MU90 Light Weight Torpedo (LWT) for naval operations in littoral waters and the growth of hostile submarines increasing capability to escape detection, classification and   destruction by antisubmarine forces”. This paper describes what EUROTORP considers an effective method used by the MU90 (LWT) to detect, classify and attack slow moving submarines in littoral or confined waters. This paper’s findings are based on studies made during the development of the MU90 Advanced LWT. These studies resulted in identifying and applying specific torpedo functions that are claimed to contribute to success of the LWT in littoral waters. The MU90 functions are said to be preset consisting of search with a pre-determined area only, carry out a specific search pattern within a safety zone, silently and safely reach a predetermined area of search, perform specific target search strategies to cope with a specific tactical condition. The authors feel that the explanation in this paper requires further elaboration but finds the paper worth reading and the  “effective” MU 90 methods worthy of consideration.   

A paper presented by Pascal A. M. de Theije and Jean-Christophe Sindt, “Target Speed and Course estimation using a Bistatic Sonar” dealt with estimating a two dimensional target speed vector using Multistatic sonar consisting of one monostatic sonar and one bistatic sonar. It is significant that speed and course estimates are obtained from one transmission (ping). This paper is pertinent to current active sonar applications for antisubmarine warfare. In contrast to earlier monostatic sonar methods, the multistaic approach potentially enables, single ping estimation of course and speed, attributes crucial in the problem of classifying moving from non moving submarines. The paper compares measured course and speed data with theoretical values and show reasonably accurate course estimation but less accurate and apparently biased speed estimation. The paper’s authors were uncertain as to the reasons for the poorer speed estimates.  

R. Lynch, I.P. Kirstein’s and J. Kelly in “ The effects of Ocean Channel Coherence Losses on the Broadband signal-Echo Cross-Ambiguity Function”, investigate the usefulness of Broadband Waveforms as a means to improve active sonar detection performance against slow moving or stationary targets in shallow water. The paper reviews the dispersive and coherence effects and investigates receiver designs that potentially overcome these effects. The authors of this paper conclude that performance gain of coherent processing of broadband waveforms over semi-coherent processing is attainable when frequency dispersion is non-existent and waveform time duration is relatively short.  An equally important topic to consider would be the even more complicated problem of non-point target effects under the same conditions treated in this paper. Consideration of this issue will very likely serve to reinforce the argument for semi coherent processing over coherent processing of environment dependent broadband signals.  

4. Summary

UDT continues to be an important conference and exhibition uniquely focused on Undersea Defense Technology issues. It has a large and seemingly growing number of participants and brings together the full spectrum of scientific, military, contractor, vendor, and research organization members in a forum that permits not only technical papers and hardware exhibits, but also numerous off-line contacts, and discussions. UDT is evolving in response to a changing world. The new topic area, “New Concepts and New Roles”, was a first attempt to offer a session in a general area covering anti-terrorism at sea by offering four papers in the area of surveillance techniques. Papers from France and the UK offered technology for coastal defense systems, beach reconnaissance, and managing threat awareness from a shore-based center. The session was well attended and one would expect a further expansion of supporting papers and technology developments on display covering this important area. In addition, it was very obvious that European efforts in the area of UUVs and their payloads continue to grow significantly. These areas, coupled with continued emphasis on operation in a net-centric environment, appear to ensure a continued program focused on meaningful issues and challenges to the Undersea Defense Community. Attendance and presentation of papers from China was an encouraging sign for more Asian participation in the future. Those who want to make significant advances in acoustic sonar, as our esteemed Chinese colleagues seem to be doing, should have a strong incentive to examine the practical applications of vector sensors or arrays of miniature vector sensors beyond earlier relevant work. 

The papers presented here in connection with wideband otherwise often referred to as broadband processing were very relevant and suggest several unresolved issues, in particular, the effects of the target type and the medium on performance and the imperative of wideband active signal and receiver adaptability to environmental conditions and interference. 

The problem of no-show presenters and last-minute cancellations, although not a problem with this conference, may still be a problem in the future. It will be interesting to see what happens at UDT Hawaii 2004 in October. The practical purpose of a separate classified conference needs to be reexamined, perhaps through a number of invited papers focused on surveys of present and projected technical capabilities. It should be a conference, which truly gets into “classified” presentations and discussions. Otherwise consideration should be given to its elimination and its papers merged into the unclassified conference. The logic underlying this is that the overall conference would be enhanced, conference fees will probably decline, and attendance will almost certainly grow. 

Overall, the feedback to this year’s conference was generally good, and the authors recommend continued support and participation on an annual basis.    
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