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Editor’'s Comments

My thanks to all of you who are providing inputs to the newsletter.
Special thanks to Ed Early for keeping us informed on OES Chapter
activities in Seattle. We want to increase our coverage of Chapter and
Professional Activities and also build a better business and professional
network, so I'm reserving another page for you, the membership, for
material. A revision to the Winter ‘95 schedule of OES Newsletter inputs
follows on another page.

It was a pleasure working with the IMS Newsletter editor, Tom Carver,
and Jean Vicariot, Directeur du Technopole de Brest-Iroise in putting
together the articles on “The French Cable Station Museum” in Orleans,
Cape Cod, Massachusetts, followed by “A Short History of French Trans-
Atlantic Telegraphs Cables from the French Viewpoint,” by Rene Salvador
published in the Winter ‘94 and Spring ‘95 issues. The following is a letter
received from Jean Vicariot which includes additional comments and
human interest:

Dear Fred,

I read with a great interest the Paper by René Salvador, and your editor’s comment in the last issue
of IEEE/OES Newsletter.

[ would like to make two additional comments:

1. Deolen, the landing site of the old transatlantic cable, is still in the «marine family» : the
manager’s house at Deolen was bought some ten years ago to France Cable Radio by Jean and
Martha Francheteau.

Jean, a distinguished marine geophysicist, is now a Professor at Université de Bretagne Occi-
dentale in Brest, after having spent a number of years at IFREMER Brest Centre. Jean is well
known on both sides of the Atlantic ; he holds an american PhD which was the beginning of his
research work at Scripps on plate tectonics.

Martha, his wife, is american ; they met in California. Both of them are extremely friendly people ;
don’t miss a call at Deolen if you go to Brest you will be impressed by the wild beauty of the
site and the warm welcome of its inhabitants.

2. The tradition of «cables sous-marins» is still alive in Brest: the « LEON THEVENIN», a modern
cable ship commissioned in 1983 is stationed in the harbour. The «<LEON THEVENIN» was one
of the ships open to the participants to OCEANS 94 as part of the technical visits. (see page 5)

A number of captains, officers, engineers, sailors, still active or retired, who sail or have sailed on
the french cableship are living in the Brest area. If you talk to them about René Salvador, they will tell
you that he was respected as a «grand patron» (big boss).

Yours friendly,

Jean VICARIOT,

Directeur du Technopdle de Brest-Iroise

Fred Maltz
Newsletter Editor

© 1995 IEEE. Permission to copy without fees all or part of any material without a copyright notice is granted provided that the copies are not made or
distributed for direct commercial advantage, and the title of the publication and its date appear on each copy. To copy material with a copyright notice
requires specific permission. Please direct all inquiries or requests to IEEE Copyrights manager.
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Success Across the Oceans

Looking Forward to Future
International Oceans Conferences

The International series of Oceans conferences were off to an excellent start when
OCEANS’94 OSATES was held in Brest on the Brittany coast of France during September
1994. The location made it accessible to a greater number of our membership, in particular
Europeans. It signaled a partnership of the OCEANS and OSATES conferences with the
theme “Ocean Engineering for today’s technology and tomorrow’s preservation.” The
conference took three years to prepare, and has proven to be one of the largest Oceans
conferences with a 30% increase in attendance over the previous years. This is a culmination
of considerable time and effort devoted to nurture the concept of a series of Oceans
Conferences that extend our reach beyond the boundaries of North America.

Encouraged by the success of 1994, as part of my activities as Vice President International
Affairs of your Society I had a site visit to Norway in May 1995. My visit include both the
capital Oslo and Trondheim, the home of the World-renowned Norwegian Institute of
Technology. A number of meetings were held with leading industry figures as well as higher
educational institutes, to explore the possibility of their Country hosting the next Interna-
tional Oceans conference to be held in 1998. There is enthusiasm for the ideas discussed
and it is expected that a proposal for the conference will be submitted soon. Also, I am
pleased to report that as a result, a Norwegian Chapter of OES is in the process of being
formed to foster the planning activities for the Conference.

Oslo — the capital of Norway — is situated in the heart of Scandinavia, surrounded by
magnificent scenery from the fjord to the forested hills. Oslo is a cosmopolitan city — but »
it less crowded than most other capitals. Only half a million inhabitants share an area about
the size of cities like Los Angeles or Paris. The city enjoys an ideal inland climate. Oslo has
become a popular destination for international conventions and an increasing number of
meetings show Oslo’s competitiveness within this field. There is easy access to Oslo by air,
sea, railway or by car. The city offers up-to-date accommodation in all categories, with a
total of 49 hotels, with a total of 6,000 rooms. Oslo is the home of cultural giants like Edvard
Munch, Gustav Vigeland, Thor Heyerdahl and Henrick Ibsen. Each of them has his own
museum of collections of art or discoveries. I look forward to report to you on further
progress in this regard.

Our readers will be delighted to know that the application to establish an IEEE Oceanic
Engineering Society Chapter in Tokyo has been approved by IEEE. Congratulations are due
to Professor Tamaki Ura of the University of Tokyo, and Dr. Joseph Vadus whose efforts
lead to this success. I look forward to exploring the possibilities for an International Oceans
Conference in Japan, with the Tokyo Chapter.

It is pleasing to report that my home town, the City of Halifax, Nova Scotia, Canada has
been selected as the site of Oceans’97. This will mark the tenth anniversary of our successful
Oceans’87. I invite all of you to mark you calendars for October 1997 to partake of our
maritime hospitality, in the home of the tall ship the Blue Nose, and the host of the 1995
G-7 Summit.

Dr. Ferial El-Hawary
Vice President International
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RESEARCH VESSELS

OCEANS 94 OSATES

LEON THEVENIN

Cable Ship
FRANCE TELECOM

Commissioned in 1983
MAIN SPECIFICATIONS

Length over all 107 meters

Breadth over all 17,80 meters

Draft 6,25 meters

Displacement 6800 tons

Dead weight 3200 tons

Power 3800 H.P. (Electrical diesel)
2 propellers

1 bow thruster 150 H.P.

1 aft thruster 150 H.P.

Maximum speed 15 knots

MAIN EQUIPMENTS

2 main tanks - capacity, 700 cubic meters each,

- able to load 2600 kms optical fiber cable
3 wheel linear cable engine - 2 forward to lay the cable

- 1 aft

2 forward cable drums to heave cable
2 cranes on the fore deck
1 crane on the aft deck
Radio navigation systems - LORAN - SYLEDIS - GPS differentiel
2 radars 10 cm and 3 cm
Shallow water depth echo sounder - deep water depth echo sounder
Data processing system ESPADON
Satellite communication system INMARSAT
The ship can operate the SCARAB™ to bury cables or to repair buried cables

*SCARAB: Submarine Craft for Assisting Repair and Burial
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OES CHAPTERS

Seattle:

Seattle has continued its joint meeungs with the Puget
Sound Section of MTS and has had a very successful year.
A factor helping to this success was the switch to a low
cost restaurant (The Old Spaghetti Factory) from a higher
cost restaurant for the pre-meeting dinners. Meetings this
year were:

January 19, 1995 — Tim Mclnnis of Williamson and
Associates talked on “The Search for the SS Central
America.”

March 16, 1995 — We partnc;pated in the Seattle
Section IEEE Milwaukee Night were several societies
come together and present a talk twice in the evening. This
was presented at Seattle Pacific University. Our speaker
was Dr. James McFarlane President of International Sub-
marine, Ltd. of Vancouver, B.C. on “Past, Present &
Future Subsea Work and Recreational Systems.” Dr.
McFarlane is an IEEE distinguished speaker.

April 20, 1995 — Captain Lawson W. Brigham, U.S.
Coast Guard talked on “Recent Voyages of the Polar Sea
across the Arctic Ocean and to the Antarctic.”

June 15, 1995 — Field trip and Barbecue at the NOAA
Northwest Regional Calibration Center (NRCC). Frank
Smith, director, was host and gourmet chef.

OTHER CHAPTERS: As an officer or member of
another chapter please send me a brief message or tele-
phone me if you have read the above.

Ed Early

Chapter Coordinator

“Upcoming Conferences

OCEANS 95 MTS/IEEE

San Diego, California 9-12 October 1995
Contact: Bob Wernli, (619) 553-1948, Fax: (619) 553-1915,
wernli @nosc.mil

OCEAN CITIES

Monaco 20-23 November 1995
Contact: Ocean Cities ‘95 General Secretariat, SEE*48, rue
de Procession, F-75724 PARIS Cedex 15, FRANCE

1996 IEEE INTERNATIONAL CONFERENCE ON
ROBOTICS AND AUTOMATION

Minneapolis, Minnesota 22-28 April 1996
Contact: Norman Caplan, General Chair,

Tel: (703) 306-1318; Fax: (703) 306-0312;

Email: ncaplan@note.nsf.gov

OFFSHORE TECHNOLOGY CONFERENCE
Houston, Texas 6-9 May 1996
Contact: OTC, (214) 952-9494, Fax: (214) 952-9435

AUV 96

Monterey, California 3-6 June 1996
Contact: Don Brutzman, (408) 656-2149,

Fax: (408) 656-3679, brutzman @nps.navy.mil

PACON ‘96
Honolulu, HI
Contact: Pacon International
P.O. Box 11568, Honolulu, HI 96828

June 16-20, 1996

1995 Schedule of OES Newsletter Inputs '

I. DUE DATES TO THE EDITOR
Spring - March 10
Summer - June 9
Fall - September 8
Winter - December 15

II. INPUTS
A. Editorials

Spring Issue - President’s Message & Editor’s Comments.

Summer Issue - Messages from vice-president for Techni-
cal Activities, Jim Collins, and from vice-president for Profes-
sional Activities, Norm Miller.

Fall Issue - Message from vice-president for International
Activities, Ferial El-Hawary.

Winter Issue -

B. Features
Spring Issue - Paper reprinted from Oceans ‘94, Fred Maltz
Summer Issue - Paper from AUV'94 Conference.
Fall Issue - Paper from Oceans’94 Conference, Jim Collins.
Winter Issue - Student Paper from Oceans ‘95 Conference,
Norm Miller.
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C. Chapters

Summer Issue - Washington/N. Virginia, James Barbera.

Fall Issue - New Orleans, Lloyd Breslau and Paris, France,
Jean-Yves Jourdain, Seattle, Ed Early.

Winter Issue - Honolulu, Bobbin Talbalno and San Diego,
Brett Castile.

D. Technology

Summer Issue - Current Measurement, Gerald F. Appell
Modeling, Simulation & Data Bases, George Dworski.

Fall Issue - Autonomous Unmanned Underwater Vehicles,
Claude P. Brancart.

Winter Issue - Remote Sensing, David E. Weissman

E. Membership Development
Summer Issue - Status, Jim Barbera.

F. Professional Activities
Summer Issue - Nominations, Dan Alspach.
Fall Issue - Activities in the Field, Norm Miller.
Winter Issue - Awards & Fellows, Glen Williams.

G. International Activities
Fall Issue - Oceans 'XX Conference planning update.



(Reprinted from Oceans’94 Conference)

MARVOR float present results
from the SAMBA experiment

M. Ollitrault®, N. Cortes*, G. Loaéct, J.P. Rannou§

*Laboratoire de Physique des Océans, IFREMER, Brest, France
iDirection de I’Ingénierie, de la Technologie et de I'Informatique, IFREMER, Brest, France
§CISI, Brest, France

Abstract — MARVOR is a multicycle subsurface RA-
FOS type float developed by IFREMER, in partnership
with TEKELEC. The first 20 serial MARVORs were
launched in February 1994, in the Brazil Basin for 30
2-month cycles at 800 dbar depth, within the framework
of the SAMBA experiment. The SAMBA experiment, a
component of WOCE, will use a total of 100 MARVOR
floats over a 5-year period with the objective to obtain a
description and possibly an understanding of Antarctic
Intermediate Water general circulation in the Brazil Ba-
sin. For their first 60-day cycle at 800 dbar the 20 MAR-
VOR floats presently at sea have worked well. They show
a general westward motion south of 21°S, weaker mean
motions but stronger western boundary current along the
coast north of Salvador da Bahia.

Résumé — MARVOR est un flotteur de subsurface
multicycle et de type RAFOS, développé par 'IFREMER
en partenariat avec TEKELEC. Les 20 premiers MAR-
VOR de série ont été lachés en février 1994, dans le bassin
du Brésil, pour une mission de 30 cycles de 2 mois a 800
dbar d’immersion, dans le cadre de I’expérience SAMBA.
L’expérience SAMBA, qui est une composante de WOCE,
utilisera au total 100 flotteurs MARVOR sur une période
de 5 ans, avec pour objectif de décrire et si possible com-
prendre la circulation générale de I’Eau Antarctique In-
termédiaire dans le bassin du Brésil. Au cours de leur
premier cycle de 60 jours a 800 dbar, les 20 flotteurs
MARVOR actuellement en mer ont fonctionné correcte-
ment. Ils montrent un mouvement général vers I’ouest aun
sud de 21°S, des mouvements moyens plus faibles mais une
turbulence plus forte au nord de 21°S, et un fort courant
de bord ouest le long de la cote au nord de Salvador da
Bahia.

L. INTRODUCTION

In 1955, J.C. Swallow introduced a subsurface float, natu-
rally stabilized at a given pressure owing to its compressibility
less than that of sea water, and acoustically positioned while
freely drifting [1]. A few Swallow floats soon revealed much
unexpected motions in the ocean interior, that definitely estab-
lished its restless state at any depth [2]. Whereas tracking of
these early floats was limited to a few weeks because of the

need of a ship, it soon became possible with a new version of
the instrument, named SOFAR [3], to extend the acoustic
tracking range and duration of experiments by using low
frequency (260 Hz) signals propagating through the acoustic
wave guide known as the SOFAR channel, and received at
Autonomous Listening Stations (ALSs) of known positions
[4]. If not for the floats prices and weights, together with the
necessity to recover regularly the moored ALSs, this SOFAR
system could have been used for the World Ocean Circulation
Experiment (WOCE), which will conduct a worldwide study
of the global ocean circulation during the 1990s [3].

Meanwhile in 1985, T. Rossby proposed the reverse con-
cept, that is floats are listening and recording the Times Of
Arrivals (TOAs) of signals sent by sources that are fixed. This
new instrument called RAFOS (i.e. SOFAR spelled back-
ward), much cheaper and lighter than the previous SOFAR
float, surfaces at the end of its mission, by dropping a weight,
and then transmits via the ARGOS satellite system all the
TOAs recorded at depth [6].

At the end of the 1980s, a multicycle float named ALACE
(for Autonomous LAgrangian Circulation Explorer) was de-
signed by D. Webb. This float has no acoustic tracking but can
surface regularly to be positioned by ARGOS system so that
deep displacements between successive surfacings can be
approximated. However knowledge of movements during a
cycle is lost [7].

It seemed thus natural to match together this multicycle
capability with the acoustic tracking of the RAFOS system.
That has been done with the MARVOR float [8].

Developed by IFREMER through industrial partnership
with TEKELEC between 1988 and 1993, MARVOR which
means sea horse in the old celtic language of Brittany, has been
thoroughly tested at sea before embarking for the 5-year long
mission of the SAMBA experiment.

SAMBA (SubAntarctic Motions in the Brazil BAsin), a
component of the WOCE float program, aims at describing the
absolute general circulation of Antarctic Intermediate Water
(AAIW) as it spreads northward, near 800 m depth, in the
Brazil Basin.

In February 1994, 20 MARVOR floats were launched off
the Brazil coasts during the SAMBAI cruise for 30 2-month
cycles at 800430 dbar depth. Results from their first cycle are
presented in this paper.

© 1994 IEEE
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11. THE SAMBA EXPERIMENT

The rather recent recognition that oceanic currents trans-
port as much heat as the atmosphere from the equatorial
regions towards higher latitudes, thus contributing largely to
the climatic balance of the earth fluid envelope, has prompted
the planning and eventually the realisation of WOCE.

WOCE objectives are to obtain the most comprehensive
description and understanding of the 3D general circulation of
the World Ocean over a reasonably short period (of the order
of 5 years) and with a sufficient spatial resolution. Results will
be used later to design, improve and initialize climate-oriented
coupled ocean-atmosphere models. Naturally, all the measure-
ments done during WOCE (hydrographic and geochemical
sections, eulerian and lagrangian current measurements, tide
gauge and satellite altimetric sea surface heights) will sample
various time and space scales and will be valuable in the study
of all ocean processes [5].

An order of 1000 subsurface floats will be deployed during
WOCE at various depths to estimate the absolute general
circulation (RAFOS type floats will give the meso scales,
ALACE:S only the large scales). The absolute mean circulation
at those depths will be used in turn as velocity reference levels
for inversion of hydrographic data, enabling the absolute 3D
deep circulation to be resolved [9].

For the SAMBA experiment, a total of 100 MARVOR
floats will be launched before the beginning of 1996, at
800£30 dbar depth in the Brazil Basin for a 5-year mission.
Acoustic tracking is made possible with 12 sound sources
already moored at various locations covering the whole basin.
These sources emit either daily (those from IFM Kiel, Ger-
many) or every 2 days (those from WHOI, USA).

It is hoped that with 5 years of float data in each one of the
100 2° lat by 5° long boxes covering the entire Brazil Basin,
the absolute mean general circulation of AAIW will be re-
solved at least for spatial scales greater than a few hundred of
km with a few mm s~ accuracy.

The first 20 MARVOR floats were launched from R/V Le
Suroft between 18 and 24 of February 1994 at 5 main sites. At
each of the first 4 sites, situated in the interior of the basin, 5
floats were launched in clusters to study mesoscale dispersion.
Only 4 MARVORSs were launched however at the fourth site,
the twentieth float being launched at the fifth site near the
Brazilian coast, in a presumed western boundary current (see
Fig. 1).

Besides the 100 MARVOR of the SAMBA experiment,
several tens of classical glass tube RAFOS floats have been
and will be launched by IFM Kiel mainly to the south of the
basin, still in the AAIW, to monitor motions of this water near
the Rio Grande Rise region. WHOI has also begun putting an
order of 100 classical RAFOS floats in the Brazil Basin but at
2500 m depth within the North Atlantic Deep Water (NADW),
which is flowing southward, in the mean. A few US RAFOS
floats have even been ballasted to sink to 4000 m depth to track
Antarctic Bottom Water (AABW) inside the basin.

These float experiments are part of the Deep Basin Experi-
ment (DBE) which comprises also hydrographic sections and
currentmeter arrays and whose aim is to describe and under-
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stand the dynamical mechanisms at work in an entire ocean
basin. Such an understanding should bc useful to interpret the
probably scarcer time and space resolution of WOCE meas-
urements elsewhere, and be a first choice data base to test
model capacity to reproduce the real ocean.

III. THE MARVOR FLOAT

MARVOR is a multicycle subsurface RAFOS type float of
1.8 m length and 39 kg weight. By transferring oil from an
external ballast into an internal reservoir MARVOR can dive
to a prescribed depth comprised between 500 and 2500 dbar,
where it stabilizes and is then entrained by surrounding water
motions [8] [10].

After a given number of recording phases at depth, MAR-
VOR will transfer oil back into its external inflatable ballast,
thus creating buoyancy, enabling the float to surface. Once at
the surface, MARVOR sends the data recorded at depth via
the ARGOS satellite system. After a few days at surface, it
will dive again for a new cycle, and so on. When drifting at its
prescribed pressure (an excursion of +30 dbar is allowed
generally), MARVOR records the TOAs of sound signals
received from the moored sources and “in-situ” temperature
and pressure averaged over an integral number of hourly
values.

Generally, sources emit at slightly different times (at 0 h
30,1 h00or 1 h30UT for the present Brazil Basin sources).
Consequently, during recording phases, whose period is
matched to that of source emissions, acoustic windows are
opened only for a few tens of minutes. For example, for
SAMBAI floats, during each of the 60 daily recording phases,
3 acoustic windows 27-min long are opened at 0 h 29, 0 h 59
and 1 h 29 UT and within each window the 3 TOAs with the
strongest correlation heights are finally preserved.

Accuracy of tracking relies primarily on a good time base
in sources and floats. Both use the same clock, temperature
compensated (manufactured by SEASCAN, Falmouth, USA)
which should exhibit a drift of less than 3 s per year. Moreover,
a few of the 32 bytes long messages sent to ARGOS by
MARVOR when at surface, comprise the float internal time
which can be compared with UTC (Universal Time Coordi-
nated) available to a 15 ms accuracy, on request to CLS/AR-
GOS.

MARVOR hydraulic system (designed and manufactured
by HYDRO R. LEDUC, Nancy, France) comprises a motor
driven micropump which transfers oil to the external ballast
and 2 valves used to let oil flow from the ballast to the
reservoir, under the effect of hydrostatic pressure. This system
adjusts, if necessary, the volume of the external ballast as a
function of the external pressure, so that the float stays within
its nominal pressure interval. Because of its depth control
MARVOR does not need any ballasting before operating at
sed.

5 MARVOR prototype floats tested at sea, west of Portugal,
between May 1992 and August 1993 during the SAMBAO
experiment, allowed the detection and rectification of several
malfunctions [8] [10] [11]. Laboratory checks (vibrations and
high pressure tank tests, swimming pool missions and ARGOS



52w 48W 4 4W 40W J6W 32w 28W 24W 20w
N .. L o g 2 AR R W o T i1 L
ON '}, — @ ! ON
] : j ‘g 7
_ BELEM o @5
45 ] FORTALEZA . 4s
NATAL
8S o RECIFE 8s
- : ®
125+ SALVADOR : 125
: 76
165 = 165
] .
205 S VITORIA R 20S
] 1 ILHA DA
) TRINDADE
1 R o
245 - -~ 5 245
| 2 |
10Q0m W@s @9 @5 5 -
9 Ll
285 S ' a ° 28S
PORTQ : )
1ALEGHE © ,;,1—,’% : g
] 3000m é2 Rfs’éo% . Sy
2000, . ‘1
325 /A oL B A—p |~/ \ /7N V ANEEE——————————- A M1
52W  ABW  44W  40W  36W  32W  28W  24W  20W  1BW  12W

Figure 1. 2-month overall displacements (between launch and first ARGOS surface positions) for the 20 MARVOR floats of
the SAMBA1 experiment. Sound sources K1, K2 and K3 (moored by IFM Kiel) emit daily. Sound sources 46, 51, 52, 53, 54,

69, 75, 76 and 77 (moored by WHOI) emit every 2 days.

emissions) were made for the 20 SAMBA1 MARVOR floats
prior to their use.

IV. RESULTS FROM THE FIRST CYCLE

Near the end of April 1994, the 20 MARVOR floats have
surfaced on time after 60 days at depth and have transmitted
their data via system ARGOS for ~45 h. An average number
of 18+1.2 (1 o) satellite passes over the 45 h of emission
allowed the recovery of an average of 256+16 (1 6) messages.
That is a mean redundancy of 4 for each of the original 60
messages sent by one float. In fact, between 58 and 60 of the
original messages were recovered for each float, that is a data
return of 97 to 100 %.

The 20 floats reached their target depth quite well since the
first pressures average to 804+9 dbar (1 o). Pressure and
temperature values recorded by floats are themselves averaged
over 24 consecutive hourly values.

Pressure and temperature sensors, calibrated for each float,
are given by SEASCAN for a+10 dbar and +0.03 °C accuracy.
Four SEASCAN boards chosen at random among the first 20
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and checked in IFREMER metrology lab showed differences
with references less than 0.05 °C and 6 dbar, at various
temperatures and pressures covering the ranges 2-20 °C and 0
- 2400 dbar respectively.

Another check on T and P accuracies can be made by
comparison with CTD casts done at the center location of each
of the 4 clusters. Points never deviate by more than 0.10 °C
and 10 dbar of the CTD T-P curves, which simply reflects the
non synopticity (5 days at most) and differing positions (30
km at most) of the float and CTD measurements (see Fig.2).

All the floats, except n°18 (which was launched above the
continental slope near Salvador da Bahia) show a gradual
sinking of the order of +15 dbar over 60 days (see Fig.3) which
is probably due to a slight creeping of the aluminum pressure
case and leakage of the valves (of the order of a few mm> b~ ).
Only one float (n°5) needed to come back inside the 800+30
dbar pressure interval, after overshooting 830 dbar during 10
days consecutively (see Fig.4).

The 9 WHOI sound sources (at 2000 m depth) and 3 IFM
ones (at 1000 m depth) have permitted an adequate tracking
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Figure 2. Up and Down T-P Curves from SAMBA1 CTD
station n°4 (at 14°14.5’S, 31°00.0'W on February 22 1994
around 10 h 30 UT), and 24 h averaged T and P values from
MARVORs n216, 17, 19 and 20 (obtained after float
stabilization at depth and within 5 days after CTD cast).

for 19 of the float trajectories, averaging to 25 position esti-
mates per float for a possible maximum of 30 (recall that US
sound sources emit only every 2 days). Of the 3 best correlated
signals received in each of the 3 listening windows of each
daily listening, almost always 2 were SOFAR signals. Thus,
on average, 6 sound sources were heard at a time by the
MARVOR floats. A well recognizable signal has been re-
ceived from a sound source at a 2250 km distance. However
acoustic hearing of float n°15 has not been so good since only
18 positions over the 30 possible ones have been obtained. We
have no good explanation for that yet.

Tracking is done by a least square minimization over the
times of propagation between the float and the sound sources.
To obtain a good position accuracy, one needs to know pre-
cisely the times of emission and of reception of the acoustic
signals but also the mean sound speeds to convert times to
distances. One uses a ray tracing program and the Levitus
climatological atlas [12] to estimate the mean sound speeds
between float estimated position and source known positions.
Sound speeds for the source array deqloyed in the Brazil Basin
vary between 1480 and 1490 m s~ . Assumed accuracy is
better than 5 m s_l, implying error of +2 s at a 1000 km
distance, which is notable.

Float clock advances were linearly interpolated between
values at launch and values at the end of the cycle (the later
obtain with UTC). Clock drifts over 2 months are comprised
between 0.1 and 0.7 s, thus necessitating only a slight
correction to the TOAs. For the next cycles the corrections
may become more important, but MARVOR ability to
transmit its time to be compared with ARCOS satellite UTC
will help maintain a precise monitoring of its clock, prob-
ably within 0.1 s.
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Figure 3. Pressure time series for MARVOR floats n°11 to
15. Corresponding trajectories are given on figure 5.

A check on acoustic position accuracy can be made with
the last position at depth (corresponding in our case to the 60™
recording phase), since MARVOR takes an order of 2 hours
to surface, where it is then located by system ARGOS within
a few hours and with generally a 500 m accuracy. Thus,
extrapolating back if necessary (surface currents may be esti-
mated with the 15 to 16 ARGOS positions obtained over 45
h), last position at depth must be within a few km of the first
ARGOS positions.

Similarly, taking the first ARGOS position (back extrapo-
lated) as the true last deep float position can give us informa-
tion about the behaviour of the sound source clocks, if we can
trust the mean sound speeds. This has been done with our 20
floats and the 11 sound sources heard. Residuals are of a few
seconds but systematically biaised indicating either that all the
sources are late or all the speeds of sound used too large. Both
effects may probably combine, although a bias with on board
signal processing cannot be precluded. We will try to solve
this problem using the best float position estimates at depth
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Figure 4. MARVOR n? pump v%as activated furing3sat1h
56 UT on March 28 1994. 3 cm™ of oil were transferred to
inflate the external ballast, bringing back the float near 800
dbar. Pump action tock place after 10 consecutive
overshooting of 830 dbar, the maximum admissible pressure.
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(they can be qualified with least squares) to “triangulate” back
the sources, but this time estimating their clock advances (if
floats are not far, e.g. a few hundred of km, sound speed
uncertainty is not very relevant).

Launching positions generally GPS estimated could also
give us clues, in principle. However MARVOR takes an order
of 10 h to reach its prescribed pressure and does not begin
listening before being stabilized. Thus, for our 20 MARVORSs,
there was approximately a one day interval between time of
launching and time of the first deep position estimate. This is
too large to be of much use.

Briefly, absolute position accuracy is assumed to be better
than 5 km for the 20 MARVOR float trajectories presented in
this paper.

Global float displacements afier 2 months in the core of
AATW near 800 dbar depth (see Fig.1) show an overall west-
ward motion (mean velocity of a few cm s_l) for the 10 floats
launched to the south of the Vitoria-Trindade seamount chain
(situated along } 20°S) in agreement with geostrophic circu-
lation scheme estimated from historical hydrography [13]. A
little more south, above the Rio Grande Rise near 30 °S, a
similar mean westward motion has been obtained with 10
RAFOS float trajectories of 3 to 6 month duration (W. Zenk,
personal communication). Wether the 4 floats n°7 to 10 will
manage to go equatorwards by crossing the Vitoria-Trindade
chain or turn south mimicking float n°6 is an open question to
be answered during the next cycles.

The 9 floats launched in the 2 clusters north of the Vitoria-
Trindade chain, show much weaker overall motion after 2
months, but a dispersion of the floats around their barycenter
reflecting stronger eddy variability than for the 10 southern-
most floats (sec Fig.5).

Float n°18 was launched on February 24 1994 over the
continental slope, at a ~ 40 km distance off the coast near
Salvador. This float has been advected northward by AAIW,
flowing along the isobaths of the steep continental slope for
almost one month,

Float n°18 bird’s-flight excursionin 611 km over 27.7 days,
that is a mean current speed of 26 cm st (0.5 knot).

Thereafter its trajectory left the coast, meeting with warmer
water coming from the North (the temperature increases from
its lowest recorded value, 3.97 °C at 805 dbar at the north-
ernmost position on day 83 to its highest recorded value, 4.45
°C at 808 dbar, 22 days later), unfelt for the previous 28 days
by the float hidden behind the escarpment situated at 8°30°S
34°W. During the last 10 days of its 2-month trajectory,
temperature swings back towards colder values while the float
is heading equatorwards again revealing another branch of
northward flowing AAIW (see Fig.6). Although it may be
coincidental and has to be confirmed, it is precisely the circu-
lation scheme at 800 dbar given by Reid in that region [13].

V. CONCLUSION

Behaviour of the first 20 serial MARVOR floats during
their first 60-day cycle is very satisfying (but one float expe-
rienced slight difficulties for hearing). 98 % of the original
messages were recovered via ARGOS system, and more than
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Figure 5. 2-month long trajectories at 800130 dbar of the 20
MARVOR floats launched between February 18 and 24
1994. Open square, cross and full dots give launch position,
first and subsequent deep positions respectively. No filtering
has been done. Positions joined are 48 h apart.

80 % of the positions at depth have been estimated (one should
do even better with a more careful tracking). Target pressure
of 800130 dbar was very neatly obtained for the 20 MAR-
VORs and T and P accuracies of 0.05 °C and 10 dbar checked
against CTD values. Clock drift (0.32 s on average after 2
months) is within specifications.

The 20 2-month 800 dbar depth trajectories obtained so far,
seem to indicate three different dynamical regimes for AATW:
A westward mean motion weakly turbulent, south of Vitoria-
Trindade chain; much less defined general motions but more
turbulent north of Vitoria-Trindade chain; and a strong
equatorward western boundary current between Salvador and
Recife. Next cycles will shed more light on the reality.

In October and November of this year, 30 more MARVOR
floats will be launched from R/V Polarstern. They will be
Jjoined in spring 1995 by 20 other MARVORSs launched from
R/V Oceanus.

Meanwhile, we shall have 4 new sound sources moored, to
insonify the equatorial band between Africa and America.
They will allow us to follow floats if they get trapped at the
equator, or pass into the northern hemisphere. However, if
some of our MARVORSs happen to wander in regions where
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Figure 6. Temperature and pressure time series for
MARVOR n?18, launched at 13°10.7'S 38°04.8'W on
February 24 1994 (or day number 55) 13 h 15 UT.
Corresponding trajectory is given on figure 5.

acoustic tracking is lost, the large scale motions will still be
obtainable, owing to their periodic surfacings.

By the end of this century, we should have a picture of the
general circulation of AAIW, at least in the Brazil Basin, as
determined from the 5-year mission of the 100 MARVOR
floats, dancing Samba at 800 dbar depth.
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Reprinted from FRONTLINE REPORT, May-June 1995

Skills Banks: A Local Job Network Solution

by Gary Johnson, EAC Resource Member

How do the members in your section feel about the employ-
ment situation locally? Do they want help finding a job? Are
they actively networking with peers?

If you don’t know the answers to these questions then you
aren’t spending enough time talking with members. Maybe
it’s time to start a local Skills Bank. Skills Banks aren’t just
for the unemployed, they should be actively guiding member
careers by providing a picture of the local and national job
market, skill sets in demand, and salary ranges. They should
be a place to network with fellow engineers and stay prepared
for the next job change.

Three or four years ago Skills Banks opened up in several
of the larger Section hardest hit by the defense downsizing.
They operated as some combination of resume database, job
listing, networking and support group. Each was a little differ-
ent, tailored to the Section needs and resources. Some have
dedicated computer systems and rented office space, and
others have a drawer in a filing cabinet at someone’s house.
Some have networking groups meeting regularly, some have
taken advantage of local Consultants’ Networks activities, and
others are one-man shops.

Currently there are operating Skills Banks in Long Island,
Boston, Cleveland, Fort Worth, San Diego, and two in the Los
Angeles area. The trend, however, is to phase out the local Skills
Banks in favor of the National Job Listing Service (JLS) and local
Section BBS. IEEE-USA has hit the mark with the Internet
listings and current Banks are telling members to use it.

While the JLS can replace much of the job lisitng function
provided by the local Skills Bank, it cannot replace the job
networking and support function. It cannot replace the per-
sonal contact and local network you build with area industry.
Rather than completely phasing out the Skills Banks, we need
to adapt to the changing employemnt situation. Companies are
not downsizing as dramatically asin the past few years. Hiring
is up almost everywhere in the USA but the job skills are much
different than in the tpast. The successful engineer today and
in the future must constantly update their skills. The days of
lifetime employment are gone forever.

With your guidance more Skills Banks could be started by
a few local volunteers. IEEE-USA has plenty of material
available and will assist you in starting and continuing suc-
cessful Skills Bank activities.

To Start a Skills Bank in your Section:

1. Discuss the need to form a Skills Bank at your local
section EXCOM meeting. Find volunteers to work together to
continue the process. Contact other Skills Banks for informa-
tion and ideas.

2. Discuss the need to form a Skills Bank at section meet-
ings and recruit more volunteers.

3. Schedule an initial meeting of the Skills Bank. Announce
the meeting in the Section Newsletter.
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4. Get the message out to an many members as possible.
This is the first step in building a peer network. Remind
members that this group is for all members, not just the
unemployed.

5. At the first meeting:

¢ Determine the needs and interests of the membership

¢ Bring a print out of the jobs from the IEEE-USA Internet
listing. Bring copies of the literature that describes how
the auto-response and ftp listings can be retrieved by the
members themselves.

e Agree to meet on aregular basis. Even if it is only before
or after regular section meetings.

* Get names, addresses, and phone numbers of attendees
and distribute to each attendee.

* Get volunteers to form an ad hoc commitee to determine
the organizational structure,
6. Advertise the following meetings in the Section News-
letter.
7. Consider the following activities for your new Skills
Bank. These activities both help find employment and im-
prove networking skills.

¢ Find speakers who are hiring managers or contract
recruiters to talk about the skills they look for.

¢ Find speakers who can help with resume writing and
interviewing skills.

* Set up a means for distributing the Internet job listings
weekly. IEEE-USA updates the listing every Frjday.

e Use members who are currently employed to find posi-
tions that are open in their companies. Inside informa-
tion is always beneficial for the applicant. Remember
that most jobs are not advertised but are filled ;by
recommendation from within the company.

* Work on computer skills, The majority of unemployed
members don’t own or use computers or modems. Com-
puter skills are paramount in today’s engineering work-
place.

e Skills Banks become support groups of sorts. It keeps
unemployed members in contact with each other. En-
courage members to apply for jobs they are interested
in even if they don’t qualify 100%. Remember job
descriptions are often wish lists.

Students may be interested in joining your Skills Bank. Try
to set up arelationship with local university placement offices.
This may be a great way to increase IEEE membership as well.

Once an organization has been formed, think about getting
an answering and fax machine. Then you can advertise your
service to the engineering community. You provide a free
service to companies looking to fill positions.

Continued on page 13
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¥#%3% CALL FOR VIDEQS #*#%**x
IEEE Oceanic Engineering Society
Symposium on Autonomous Underwater Vehicle Technology
AUV 96

June 3-6, 1996 * Hyatt Regency Hotel * Monterey, California, USA

The IEEE Oceanic Engineering Society is sponsoring the next Symposium on
Autonomous Underwater Vehicle Technology (AUV 96) on June 3-6, 1996.
The Symposium will be held at the Hyatt Regency Hotel in Monterey California USA.

The Symposium will focus on topics that are related to the
AUTONOMOUS OPERATION OF UNDERWATER VEHICLES

These include but are not limited to;

Sensors and Multi-Sensor Fusion Communications and Telemetry

Navigation, Rendezvous and Docking Imaging Techniques and Systems

Modeling and Simulation Methods Mission Control and Software Architectures
Energy Systems Autonomous Manipulation

Vehicle Design and Control New Concept Vehicles for Mine Countermeasures
Biological Models Oceanographic Sampling Networks

Multiple Cooperating Vehicles Mission Scenarios

Current and archival footage of events significant to the development of autonomous underwater vehicle technology and applications are
welcome. Video segments demonstrating results described in the conference proceedings are particularly appropriate.

Video clips from one to five minutes length are suggested. Early electronic submission of an abstract describing the video is most strongly
encouraged and will directly impact inclusion of the clip if space becomes an issue. Written abstracts describing the video should accompany
each clip. Abstracts should not exceed 100 words, and should also include title, author names, organizational affiliation, address,and phone/
fax/e-mail as appropriate. If email is not possible, inclusion of an additional abstract copy in electronic form (ASCII or WordPerfect diskette)
with the film clip is appreciated.

Clarity and technical content of the video submissions are essential. Narration and audio are critical components. Entries must be edited
to provide a high quality, quickly-paced presentation of general interest to symposium attendees.We can accommodate standard play (SP)
VHS, Super VHS and 8mm camcorder tape. Extended play (EP/LP) format VHS is unacceptable due to poor video quality. Please label your
videotape mailer “Magnetic Media Enclosed.”

All selected videos will be professionally compiled without individual clip editing onto a single master, duplicated, and provided to
conference attendees with the printed proceedings at no extra charge.

Call for Videos: September 1, 1995
Video Submission Deadline; March 1, 1996
Notification of Video Acceptance: May 1, 1996
Final Production: May 15, 1996
Mail tapes and abstracts to: CDR Michael J, Holden, USN

Internet: mjholden@nps.navy.mil

Code CS/Ho, Naval Postgraduate School
Monterey, California, USA 93943-5000
(408) 656-2056 work, (408) 656-3679 fax

Visit the AUV 96 World-Wide Web page at http://www.nps.navy.mil/research/auv/auv_96.html
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1996 IEEE International Conference on
ROBOTICS AND AUTOMATION

April 22-28, 1996
Minneapolis Hilton and Towers
Minneapolis, Minnesota

Call for Papers

The primary theme of the 1996 Conference is Technical Innovations in Robotics and Automation for
Increased Utility and Prosperity. As we are beginning to enter the 21st century, advanced technology
will be the key factor influencing competitiveness in areas such as manufacturing, medical instruments
and systems, health care, agriculture, and space and undersea explorations. Robotics and automation
technology will continue to play an increasing role in these areas if appropriate research, development,
and education activities are pursued. The 1996 Conference will bring together researchers, engineers
and practitioners to present the latest accomplishments and future directions. Presentations will address
and explore the innovative advances in technology that will impact on the increased use of robotics and
automation in the 21st century. Special emphasis will be placed on innovative instrumentations, practical
experiences and case studies. Technical papers presented on Wednesday, Thursday, and Friday, April
24-26, will appear in the bound proceedings.

Topics include but are not limited to:

» Robot sensing and sensor data fusion e Telerobotics and undersea robotics
o Distributed intelligence and self-organizing ¢ Computer integrated and agile
systems manufacturing
¢ Reasoning and planning systems e Micro electromechanical and micro robotic
¢ Robot systems in unstructured and systems
hazardous environments s Intelligent and collaborative manufacturing
o Multirobot systems e Advanced actuators and sensors
¢ Dynamic vision ¢ Modeling and performance evaluation of
¢ Dexterous and redundant manipulation discrete event systems '
* Virtual reality and environments + Robotics and Automation applications
e Robot dynamics and control e Fuzzy logic, neural networks, and genetic
e Design automation and rapid prototyping algorithms in R&A
PAPER SUBMISSION

Six copies of each paper should be sent by September 15, 1995 to the Program Chair:
C.S. George Lee
1285 Electrical Engineering Building
School of Electrical Engineering
Purdue University
West Lafayette, IN 47907-1285, U.S.A.
Telephone: (317) 494-1384
Fax: (317) 494-6951
Email: ra96 @ecn.purdue.edu
Papers should be submitted in final format with a 2-column format on 8.5 by 11 inch sheets. Each
column is limited to 3 1/4 inch in width and 8 7/8 inch in length with a 3/8 inch gutter between columns.
The margins are 13/16 inch on the sides, 1 1/16 inch on the top and bottom. Text is to be typed single
spaced in at least 10 point Times Roman (or a font closely resembling this type), with 12 point interline
spacing. The first page of the paper, centered on the top below the top margin, should include the paper
title, the authors’ names, and their affiliations. Six pages are allowed for each paper. Up to two additional
pages will be permitted for a charge of $170 for each additional page. Tllustrations are included in the
page count. A separate sheet of paper should be provided including the following information:
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CALL FOR PAPERS continued

1. The name, fax number and email address of the corresponding author.

2. The abstract of the paper.

3. A brief paragraph summarizing the contributions of the paper and its potential applications.

Authors will be notified about the disposition of their papers by January 5, 1996. Final papers,
reflecting any minor changes recommended by the reviewers, will be due by January 31, 1996.

For general information about the conference, please contact the General Chair:

Norman Caplan
1996 R&A General Chair
National Science Foundation
BES, Room 565
4201 Wilson Blvd.
Arlington, VA 22230, U.S.A.
Telephone: (703) 306-1318
Fax: (703) 306-0312

Email: ncaplan@note.nsf.gov

THE CALL FOR PAPERS AND ADDITIONAL INFORMATION ABOUT THE 1996 IEEE

INTERNATIONAL CONFERENCE ON ROBOTICS AND AUTOMATION IS NOW

AVAILABLE ONLINE ON THE WORLD WIDE WEB AT:

http://www.acim.usl.edu/ICRA96/

To receive a printed copy of the Call for Papers contact:

Robotics and Automation
P.O. Box 3216
Silver Spring, MD 20918
Telephone and Fax: (301) 236-5621
Email: h.hayman@compmail.com

The Society of Naval Architects and Marine Engineers

SNAME Membership: The Society of Naval Architects and Marine Engineers invites you to join us. As a new member you will associate with
10,000 marine professionals in a network that reaches back over one hundred years and spans every continent. Regional Section meetings
and symposia, technical & research committees with over fifty panels, and an annual meeting and exposition attended by thousands are
some of the benefits you will enjoy. Furthermore, Marine Technology, the premier journal for naval architecture and engineering, is complimentary

with your dues.

Publications: The Society
publishes a number of books,
journals, and other scholarly,
reference, and general-interest
publications each year. We
particularly call your attention to
two: International Safety Standard

Guidelines for the Operation of
Tourist Submersibles, a reference

book to be used as a safety aid
by all who design, build and
operate tourist submersibles;
and Submersibles Vehicle
Systems Design, useful to those
concerned with the design,
construction, operation and/or
certification/classification of
these underwater vehicles as
well as those involved in the
planning or management of
ocean systems utilizing them.

| 0 Please send me your Catalog of Publications
| Q Please send me your membership information

| Q Please take my special order for:

I 0 SUBMERSIBLES VEHICLE SYSTEMS DESIGN

| (was $140.00 — now $90.00)

| O INTERNATIONAL SAFETY STANDARD GUIDELINES FOR
l THE OPERATION OF TOURIST SUBMERSIBLES

| (was $76.00 — now $45.00)

S&H: Intemational—add $10.50 per book
] Domestic—add $6.00 per book

lavisa amc OAmex Total $
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IEEE Societies Go “Home”

The World Wide Web has arrived at the I[EEE. In January
1995, the IEEE Home Page came on line. Today (July 24,
1995), 23 IEEE Societies and technical entities can be ac-
cessed through the WWW and the IEEE Home Page.

Society Home Pages include information on Society mem-
bership, activities, publications, conferences, local Chapter
activities and much more. To open any of these Home Pages,
access the IEEE Society Home Pages at

http://www .ieee.org/cur_soc_hps.html.

Societies
Circuits and Systems
Communications
Computer
Control Systems
Components, Packaging, and Manufacturing Technology
Electromagnetic Compatibility
Electron Devices
Engineering Management
Engineering in Medicine and Biology
Geoscience and Remote Sensing
Information Theory
Lasers and Electro-Optics
Magnetics
Microwave Theory and Techniques
Oceanic Engineering
Power Engineering
Professional Communication
Reliability
Robotics and Automation
Signal Processing *
Society on Social Implications of Technology

Committees
TAB Environment, Health and Safety Committee

In addition, the TAB New Technology Directions Commit-
tee’s “Grand Challenges” and “Portfolio of Emerging Tech-
nologies” is available on the Web. Both documents are
available through the IEEE Home Page at

http://www.ieee.org/newtech/index.htlm.
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OCEANS 95 MTS/IEEE OCTOBER 9-12, 1995

Town and Country
Convention Center

SAN DIEGO, CALIFORNIA

Challenges of Our Changing Global Environment

The Marine Technology Society and the Oceanic Engineering Society of the Institute of
Electrical and Electronics Engineers combine their conferences this year to provide a
comprehensive and powerful Oceans Technology Event.

The Oceans ‘95 MTS/IEEE Technical Program... . @
Plan to attend nearly 400 presentations from the " IEEE
t;:épcitgcs developers and users in the following State-of-the-Art Exposition
B Theme Topics Meet more than 150 exhibitors in the field of
B Nistiie Ressuroes marine technology and see everything they have
e to offer. Plan to come early and stay late at the
B Ocean Monitoring premier ocean technology event of the year.
B Ocean Engmeermg Co-Participating Organizations
B Signal/Information Processin
enal L o & American Geophysical Union
B Communications/Navigation American Society of Civil Engineers
B Marine Technology National Oceans Industries Association
5 Oceanography Society
B Underwater Acoustics The Hydrographic Society
Undersea & Hyperbaric Medical Society

Program H:ghhght... Oceans ‘95 Plenary Session

Instantly access the Oceans ‘95 MTS / IEEE Advance Program via the Internet! Preview all aspects of the
conference and exposition, including how to register on-line. Internet access to the Oceans ‘95 MTS/IEEE
Advance Program preview is through the World-Wide Web Site: http://www.oceans95.org/.

The e-mail address is mts-ieee@oceans 95.org.

{ Cio and wat or Fax: | ’;
! Oceans "95 MTS/IEEE g ::liease seng me th:(:tzlean.sf% At;l.vance Program i
! c/o . Spargo & Associates, Inc. e;ase send me exhibiting information i
! 4400 Fair Lakes Court Na.n.ne: i
] Fairfax, VA 22033-3g99 ~ Affiiation: !
i Address: i
i Tel: (703) 631-6200 City: State: ___ Zip: i
i (800) 564-4220 Tel: Fax: E
! Fax: (703) 818-9177 Email: i
o e £ 2 i S e e L R e e R T e .|

Full non-member registration fee includes a $55 voucher for payment towards a one year membership in MTS or IEEE/OES.
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