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Abstract-The benefits of untethered or drifting buoys and 

platforms have been well documented over the past decade.  
Study of physical, chemical and biological processes in the ocean 
can often be optimized using systems that profile and/or drift.  
However, it is at times useful to station a sensing system so that 
measurements are made only after or during specific conditions, 
e.g. a storm, an algae bloom, or underwater geologic event.  A 
new autonomous platform has been developed that can provide 
the benefits of an untethered drifter while also providing the 
benefits of a stationary buoy.   The Bottom Stationing Ocean 
Profiler (BSOP) is an instrument platform that stations itself on 
the sea floor and ascends and descends autonomously to gather 
water column profile data.  While at the surface the BSOP 
transmits acquired data via the ORBCOMM satellite system to 
provide researchers a near real-time observation of the study 
area. 
 The BSOP unit is designed to remain at sea for extended 
periods up to several months.   It uses an oil-based buoyancy 
control system to ascend and descend at speeds up to 0.5 meters 
per second.  The unit is low cost, easy to deploy and recover 
using only light duty gear and can support a wide variety of 
sensors.   Command scripts are downloadable while the unit is in 
communication with a satellite ground station; this permits 
reprogramming of mission parameters if needed.   The unit has 
an integral global positioning system receiver to accurately 
identify surface position.  This is important to the scientific 
mission but is also used for recovery operations.  BSOP design 
and early results are presented.     

 
 I. INTRODUCTION 

 The ability to synoptically gather ocean data throughout a 
large (cubic kilometers) water column is a significant need in  
modeling and prediction of ocean physical processes. 
Prediction models for circulation, and properties dependent 
upon the circulation (such as primary productivity, sediment 
resuspension, inherent optical properties), require adequate 
initialization of the large-scale density field and regular 
timely assimilation of density field information. Density data, 
however, are difficult to come by. Ship surveys are costly, 
slow, and manpower intensive. The need for more 

convenient, cost effective, and timely data acquisition is a 
driving reason for the development of the bottom stationing 
ocean profiler (BSOP).  
 The BSOP platforms described herein are designed to 
provide regular density information, as well as other data, for 
mapping and assimilation into models. Because of its 
versatile design the BSOP platforms can carry multiple 
sensors for a variety of marine research and/or monitoring 
applications: 1) low cost, low maintenance, surveillance or 
monitoring for security of coastal, harbor or port waters; 2) 
monitoring of marine temperature gradients, currents, optical 
characteristics and chemical or biological characteristics, and; 
3) measurements during storms or other events where manned 
ship borne instrumental deployments are not practical. 
 

II. DESIGN OF BSOP 
A. BSOP Basic Design 
 The Bottom Stationing Ocean Profiler is a vertically 
profiling, untethered, autonomous platform.  It is designed to 
carry a sensor payload, gather sensor data and store and/or 
transmit the data to the user via a bi-directional RF satellite 
link.  The intended application of BSOP is on shelf margins 
or where water is generally no deeper than 250 meters. As 
such, the basic design, aluminum pressure vessels, syntactic 
foam, etc., is optimized for shallow water.  The design is 
similar to previously developed drifting systems [1][2]; the 
significant difference being an ability to hold general position 
by stationing on the sea floor.  There are two types of BSOP 
platforms: 1) a modular design, and; 2) a much simpler 
unitary version.  Both designs are comprised of: a 1) 
buoyancy system; 2) power source; 3) communication 
system, 4) system monitor-unit locator, and; 5) control 
system.   The modular BSOP has additional components; a 
drop weight and syntactic foam floatation. 
 The modular BSOP consists of several physically- 
separate sections. The sections are mechanically connected 
forming a contiguous tube that minimizes hydrodynamic drag 
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and allows for ascent and descent at reasonable rates with 
minimal drift.   

 
Fig. 1 Modular BSOP design. 

 
The assembly is configured so that the center of gravity is far 
below the center of buoyancy. This, along with the tubular 
low drag construction, allows the unit to maintain a vertical 
orientation at the surface or while ascending or descending. 
 Syntactic foam floatation is used in the top section to 
maintain high center of buoyancy and cushioning in case of 
contact with a sea-going vessel.  This foam section consists of 
epoxy-paint-coated 4Kg foam, and is an assembly of four, 
25cm diameter by 20 cm long cylinders.  These cylinders are 
bored with a 2.5cm diameter center hole and are held to the 
BSOP assembly by a treaded rod and endplate.  Individual 
cylinders can be added or removed to accommodate the 
buoyancy needed by a variety of payload configurations. 
 The modular BSOP weighs 84 Kg in air and has 25cm 
maximum diameter and length of 325cm (excluding antennas 
or protruding sensors). 
 The unitary BSOP design differs from the modular 
design in only a few respects: it has 1) no drop weight; 2) no 
syntactic foam, and; 3) single body, rather than modular, 

construction.  The objective in development of the unitary 
BSOP is cost reduction while maintaining the intrinsic 
qualities of the modular BSOP.  The design is intended for a 
single sensor, although additional sensors could easily be 
added if their size were sufficiently small (less than 100 cubic 
centimeters).  In addition to reduced size and cost the 
advantages of the unitary BSOP are: 1) improved launch and 
recovery; 2) reduced maintenance, and; 3) minimization of 
losses in event of no-recovery. 
 The fixed sensor used in the unitary BSOP is the Applied 
Microsystems Micro CTD (http://www.applied-
microsystems.com/index.html).  This CTD is integrated into 
the top endcap of the pressure vessel.  Since the CTD is the 
only sensor and the drop weight is not included, the unitary 
BSOP needs no syntactic foam and weighs only 38.6 Kg in 
air. Fig. 2 illustrates the simplified design.   
 

             
 

Fig. 2  Unitary BSOP Design 
 
 Launch and recovery of the BSOP is relatively 
straightforward requiring only light onboard gear.  The BSOP 
unit has been successfully deployed using several methods 
including a simple hand operated davit, knuckle crane, ship-
based U-frame and even by hand.  A goal is to ruggedize the 
design of the unitary BSOP to withstand deployments from 
airborne aircraft.   
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Fig. 3 A unitary BSOP is deployed for testing. 

 
B. BSOP Buoyancy System 

The buoyancy system consists of: 1) a sealed oil 
reservoir; 2) a nitrile bladder; 3) a pump (for oil evacuation), 
and; 4) a motor-actuated valve (for flooding). The pump and 
valve are controlled by the BSOP’s central microcontroller 
system. The oil reservoir (approximately 3.8 liters) is able to 
provide approximately 3.0Kg of adjustable buoyancy for the 
BSOP.  For ascent, the gear pump (Marzocchi model 1A) is 
used to transfer oil from the reservoir to the nitrile bladder.  The 
nitrile bladder is housed within a seawater-flooded cylinder; 
large holes in the cylinder allow for easy displacement of 
seawater as the bladder fills. (The creation of an evacuated 
volume and displacement of the seawater creates the buoyancy 
change.)  An in-line check valve assures no backflow from the 
bladder once the pump stops. Complete fluid transfer, which is 
accomplished in about 60 seconds, provides sufficient buoyancy 
to ensure a minimum 0.5-meter per second ascent rate. For 
descent, the motor actuated valve (KZCO model 88B) is 
opened, allowing the oil to return to the reservoir under the 
weak pressure of the bladder and increasing hydrostatic pressure 
resulting from the descent; no pumping is required. 
 
C. Intelligent power source 
 The power supply uses lead acid batteries configured in 
an isolated "multibank" arrangement, where each bank is used 

in sequence over the duration of the deployment. The central 
microcontroller monitors the status of each bank via a 
network communication system within BSOP (LONWorks, 
described below in BSOP Control System and Software).  A 
network node dedicated to monitoring battery status initiates 
switching to the next bank when the in-use bank becomes 
exhausted.  BSOP is designed with four banks, each 
consisting of two, 12 volt, 5.0 amp-hour batteries.  The total 
energy stored, 480 watt-hours, is sufficient for approximately 
150 ascent-descent cycles.  A “mission abort” message is 
transmitted to the central microcontroller by the battery node 
when the last battery bank drops below a pre-programmed 
threshold voltage. 
 
D. Satellite communication 
 BSOP’s remote communication system is a bi-directional 
satellite link that uses the ORBCOMM  low earth orbit 
constellation. Although several commercially available units 
were considered for BSOP, the Quake 1500 transceiver 
(http://www.quakewireless.com/ ) was chosen because of its 
small size and versatility. ORBCOMM provides 24-hour, 
(nearly global) daily coverage and allows rapid economical 
communication while the BSOP platform is on the surface.  
The Quake 1500 transceiver allows outgoing transmission of 
data and profiler status and provides GPS coordinates through 
its built-in GPS receiver. The bi-directional capability of the 
ORBCOMM system permits powerful features to be included 
in BSOP. As one example, internet e-mail messages from a 
shore-based operator can to be used to alter the profiler’s 
operating characteristics (e.g. cycle frequency, profiling 
velocity, sample rates, etc.). 
 The Quake 1500 transceiver’s internal microcontroller 
can be user programmed; a program can be written to cause 
the transceiver to respond to a variety of stimuli including 
state changes of externally accessible digital input/output 
lines. Through this capability the transceiver acts as a backup 
controller for BSOP.  Failure of the main microcontroller to 
transmit a “heart beat” signal to the Quake 1500 transceiver 
will trigger the transceiver program to change to a mission-
abort state (described below in BSOP Control System and 
Software).   
 The profiler is equipped with a 5/8-wavelength (137 
MHz center frequency) dipole antenna for the Quake 1500 
transceiver. A GPS antenna is also fitted to the BSOP 
platform; both are supported above the waterline when the 
unit is at the surface.  The ORBCOMM and GPS antennas are 
commercially available antennas that are modified to 
withstand the 250m design-depth of the profiler. They are 
also rewired with custom Center for Ocean Technology-
designed underwater RF coaxial connectors.  
 
E. Locator system 
 A radio beacon/xenon flasher, Novatech RF-700C5 
(http://www.novatechdesigns.com/RF-700C5.htm), is fitted to 
each BSOP to aid in recovery. This beacon is activated by the 
QUAKE 1500 transceiver when a special e-mail message is 
received.   A homing beacon receiver on-board the recovery 
vessel provides the relative direction to the on-board BSOP 
transmitter.  The beacon’s integrated strobe lamp flashes 
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 The software that controls BSOP is a simple state 
machine.  Software is written in C and is compiled using a 
floating-point compiler to the target 68HC16.  Although the 
software state table is too large to present here, the basic 
states are: 1) sleep – on the bottom; 2) data acquisition during 
ascent; 3) surface data transmission and receipt of 
instructions; 4) data acquisition during descent, and; 5) 
emergency abort – transmitting position and listening for the 
locator beacon “recovery mode” command. 

when the unit is activated.  This facilitates rapid location of 
the unit during night recoveries. 

Emergency ascents are accomplished using a drop weight 
system (modular BSOP only).  When any of a number of 
abort criteria are experienced, an energized electromagnetic 
coil cancels the permanent magnetic field of a magnet holding 
the 4.5 kg drop weight.  The drop weight housing includes a 
backup 24V Ni metal hydride battery pack, which permits 
release of the drop weight in the event of main power supply 
failure.  A pressure sensor in the drop weight pressure vessel 
also backs up the CTD pressure transducer in the case that 
BSOP descends below its design limit.  A LONWorks 
network node in the drop weight pressure vessel monitors this 
pressure transducer and can independently activate the drop-
weight.   A corrodible link (100 day) between the drop weight 
and the magnetically coupled release plate serves as a final 
recovery mechanism in the event that one of the modular 
sections becomes flooded.  Release of the 4.5kg weight 
creates sufficient positive buoyancy to overcome the flooding 
of one section. 

 A 12-volt lead acid backup battery within the main 
control section provides power to the communications 
transceiver in the event of main power supply failure or 
exhaustion.  This allows the profiler to continue 
transmissions, acquire GPS coordinates, and activate the 
short-range radio beacon during a retrieval emergency.  The 
normal sequence of operation is as follows.  At ascent/descent 
rates of 30m/min., CTD (and/or other payload) data are 
acquired at 2 m intervals and stored in internal memory. Once 
on the surface, the unit transmits acquired data and GPS 
location via the satellite communication link. Each 
transmission consists of data gathered from the previous 
descent-ascent cycle. Upon completion of data transmission, 
the unit floods its internal buoyancy canister and descends, 
gathering data until impact with the sea floor. The internal 
microcontroller then shuts down power and enters a "sleep" 
mode until an internal real time clock (or other programmed 
external stimulus) initiates wakeup and the cycle repeats.  

 
F. BSOP Control System and Software 
 BSOP is controlled by the OSIS microcontroller system 
developed at the University of South Florida’s Center for 
Ocean Technology.  The OSIS system is based on the 
Motorola 68HC16, has up to 128 megabytes of internal data 
storage memory, a real-time clock, and a very low power 
sleep-mode.  (A lithium coin cell powers the 
microcontroller’s real-time clock and watchdog timer.) 

 The BSOP control program stores all gathered data in 
internal flash memory.  In addition, failures in satellite link 
data transmission are noted.  If a reliable transmission of data 
does not occurred within a pre-programmed time period, a 
BSOP platform will note the transmission error and descend.  
Unsent messages are queued for transmission during the 
subsequent cycle. While on the surface on the following 
cycle, the BSOP platform will attempt to transmit any data 
not successfully transmitted in previous attempts. Data that 
are not transmitted via satellite can be read from internal flash 
memory when the BSOP platform is recovered. Up to 16 
megabytes of data can be stored, with the option of expanding 
to 128 megabytes. 

 The OSIS microcontroller interfaces to an intelligent 
distributed control network wired throughout the entire BSOP 
platform.  This network, based on LONWorks (Echelon 
http://www-.echelon.com), enables communication with all 
components within the BSOP using only two conductors in a 
terminated or loop network topology. A significant advantage 
of this is that any connections through a bulkhead or to an 
external instrument requires only a two-conductor connector 
for communication and control.   Reliability is increased 
compared to other methods that require multiple branches of 
several conductors from a central point, e.g. several RS-232 
serial communication channels from a central controller.  The microcontroller hardware and associated software 

are designed to enter an abort state if any of a variety of 
problems are detected. In the abort state several actions are 
taken: 1) the drop weight is released (not applicable in the 
unitary BSOP); 2) the oil reservoir is evacuated, and; 3) a 
special abort message is transmitted by the satellite 
transceiver. (An abort messages contains the time and cause 
of the abort and the current GPS coordinates).  Abort e-mail 
messages are transmitted at a preprogrammed period until 
battery power is exhausted.  Once the retrieval vessel and 
crew are within range of the profiler, an e-mail message is 
sent to the BSOP via an on-board satellite transceiver, 
causing it to switch to a retrieval state.  In this state the 
QUAKE 1500 transceiver activates the radio beacon/xenon 
flasher.    

 LONWorks network nodes each handle a specific 
function under the supervision of the main microcontroller.  
However, each node also contains software that provides 
“intelligent” redundant control should communication with 
the central microcontroller be lost. Custom software is 
developed for each node; this effectively distributes the 
control of BSOP throughout the network, thereby increasing 
system reliability and improving the chances of recovery 
should a major microcontroller failure occur. 
 LONWorks nodes are flash-memory based; new software 
can be downloaded to each over the network without BSOP 
disassembly. In BSOP, the LONWorks network is used for 
both control and data acquisition.  As configured in BSOP the 
network has a communications bandwidth of 78 Kbps, 
however, higher speeds are achievable with other components 
and cables.  The network is low-power sleep mode enabled by 
the main microcontroller when it is not active.       

 A number of events can trigger the microcontroller to 
enter an abort mode: 1) low battery power; 2) lack of 
communication with one of the profiler component modules; 
3) failure to ascend/descend on command; 4) CTD depth data 
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 indicates profiler is below design depth, and; 5) the drop 
weight system indicates that the weight has been released 
(modular BSOP only).  In addition to these standard abort 
conditions, the drop weight and /or the QUAKE transceiver 
can trigger an abort mode.  The conditions under which the 
drop weight will trigger an abort are (modular BSOP only): 1) 
over pressure from the drop weight’s backup pressure sensor 
signals that the unit has drifted below its design depth; 2) a 
periodic ‘heartbeat’ signal from the microcontroller is not 
received; 3) a predefined time in the powered-up (ON) state is 
exceeded, and; 4) the drop weight’s backup power supply 
drifts below a pre-programmed working voltage. The 
QUAKE transceiver can trigger an abort mode when: 1) a 
direct e-mail message commands an abort, and; 2) there is a 
lack of communication with the micro-controller. 

 

 
II. INITIAL RESULTS 

A. Lab testing 
 The initial design required significant laboratory testing 
to ensure reliability.   Through extensive experimentation, 
testing, and debugging several modifications to the original 
design were necessary.  Those modifications included: 1) 
repackaging of microprocessor and satellite transceiver 
components to reduce RF interference; 2) antenna matching 
to improve satellite communications; 3) improving surface 
buoyancy characteristics; 4) improving the landing (sea-floor 
impact) characteristics; 5) improving RF connector design; 6) 
increasing the buoyancy bladder volume; 7) reducing the 
energy requirement of the buoyancy pumping system, and; 8) 
adding software to accommodate additional abort-initiation 
states. 

   
Fig. 4 Chart of BSOP acquired CTD data from 

 a test station 64 kilometers west of Sarasota, Florida 
 

 Although several modifications were required, changes 
to the original design were minor.  The improvements to the 
satellite communication system were necessary because of 
observed inconsistency in reliable communication.   The RF 
network must be well designed to ensure reliable bi-
directional communications. 

 

      

     
B. Sea Trials 

As of August 1st, 2002 at least 48 missions have been 
completed in Tampa Bay and on the West Florida Shelf.  
Offshore deployments have produced CTD profile data as 
shown in Fig 4.  The data shown were acquired from a test 
station 64 kilometers west of Sarasota, FL.  For tests at this 
location satellite transmission success rates approached 90%.  
However, initial communication testing in Tampa Bay 
showed diurnal variability, as illustrated in Fig. 5, and 
reduced communication success rates. 

The diurnal variability and reduction in reliable 
communication are most likely due to RF interference from 
local sources, e.g. an active airport, Coast Guard station, 
major hospital and university research laboratory are all 
within 2 kilometers of the test area.  The tests show, however, 
the robustness of BSOP’s software; messages queued during 
unsuccessful communication periods were sent during 
subsequent successful communication periods.  For this 
particular testing 84 of 85 attempted messages were 
transmitted and received successfully. 

Fig. 5  Received BSOP transmission rate vs time of day.  
 Note the increases in reliable communication near midnight.  

 
Sea testing of the GPS and abort/retrieval systems has 

been completed. GPS fixes and transmissions are not only 
needed for scientific research but are also necessary for 
retrieving a free-floating mission-aborted BSOP. The 
ORBCOMM bi-directional satellite communication system 
allows versatility and flexibility in the retrieval process.  As 
described earlier, when a BSOP has ended its mission, it  
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periodically sends an abort notification message and GPS-
acquired coordinates.  The retrieval vessel transmits an e-mail 
message to the free-floating BSOP instructing it to increase 
its transmission rate to provide GPS coordinates (as many as 
6/hr) and activate the radio beacon/xenon flasher described 
earlier.  The transmission success rate of these e-mails is 
shown in figure 6.  The “Pickup Script Sent” event indicates 
that a mission altering transmission was received by the 
BSOP.  The increased number of GPS acquired coordinates 
from that point forward facilitates tracking of the BSOP by 
the retrieving vessel.   
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Fig. 6  Received BSOP transmission rate vs time of day.  Note increase in 
number of receptions after the retrieval command is received by the BSOP. 

 
 
 

III. CONCLUSION 
 The Bottom Stationing Ocean Profiler allows advanced 
autonomous data acquisition for ocean research.  An array of 
BSOP platforms, equipped with appropriate sensors, can 
provide a synoptic data set for large areas of the coastal 
ocean.  Future enhancements of the BSOP design will provide 
additional capability.  Satellite communication using the 
IRIDIUM system will provide a “bent pipe” data channel, 
which will allow real-time bi-directional transmission and 
reception of information, commands and/or programs.  
Enhancements to the control system will allow depth keeping, 
which will facilitate “hot-air-ballooning” a BSOP for 
relocation or for drifting buoy related research.  As 
miniaturized sensors become available continued 
improvements in the BSOP are envisioned.  While 
maintaining reliability of the original design, future designs 
will be directed toward cost reduction, improved endurance, 
weight reduction and improvement in communication and 
control.  
 

ACKNOWLEDGMENT 
The authors recognize the contributions of Andrew 

Farmer, Jim Patten, Patrick Dugan, Rich Schmidt, Charles 
Jones, Joe Kolesar and Heidi Crevison of the University of 
South Florida Center for Ocean Technology and of Jim 
Mullins, Jim Mulhollan and Tom Peacock of the University 
of South Florida College of Marine Science. 

 
 

 103


	Oceans 2002
	Main Menu
	-------------------------
	Next Page
	Previous Page
	-------------------------
	Next Hit
	Previous Hit
	Search Results
	Search CD-ROM
	-------------------------
	Session Papers
	Volume One
	Acoustic Classification - I
	Controlled seabed clutter fluctuations and their effects on backscattered signal statistics
	High-Frequency Acoustic Sediment Classification in Shallow Water
	Detection and Classification of Underwater Transients with Data Driven Methods Based on Time-Frequency Distributions and Non-Parametric Classifiers
	Identifying “Skylites” for AUV Operations under Pack Ice: Insights from Ice-draft Profiling by Moored Sonar

	Acoustic Classification - II
	Superellipse fitting for the Classification of Mine-like Shapes in Side-Scan Sonar Images
	A Canonical Correlation-Based Feature Extraction Method For Underwater Target Classification
	A Biologically Inspired Adaptive Underwater Target Classification using a Multi-Aspect Decision Feedback Unit
	Multi-Aspect Discrimination of Underwater Mine-Like Object Objects using Hidden Markov Models

	Acoustic Detection
	GRASP Multi-sensor Search Tactics against Evading Targets
	Acoustic Benchmark Validation of GRASP ASW Search Plans
	3D Spatial Resolution Enhancement Through Environmental Effects with the Time Reversal Operator Decomposition

	Advanced Measurement Systems - I
	An Improved Subsequent Burial Instrumented Mine
	Design and Operation of A Long-Duration Mooring For Ocean Observations
	Littoral Environmental Nowcasting System (LENS)

	Advanced Measurement Systems II
	Accelerometer and Fiber Optic Gyro measurements of an Instrumented Cylinder used to study Impact Burial
	Design and Initial Results of a Bottom Stationing Ocean Profiler
	Episodic Wave Data Capture With Miniaturized Instrumentation

	Aquaculture
	Open Ocean Aquaculture Engineering
	Development of a Lift-boat Suitable for Offshore Aquaculture Logistics feed
	Evolution and Performance of a Single-point Mooring for an Offshore Aquaculture Cage

	Arctic Operations
	Arctic Ocean Research: Progress and Requirements

	Artificial Reefs
	Utilizing Side Scan Sonar as an Artificial Reef Management Tool
	Side Scan Sonar in Oyster Management
	The Webbing Reef: A Tool used in the Study of Juvenile Red Snapper (Lutjanus campechanus)

	Autonomous Underwater Vehicles (AUVs) I
	NAVOCEANO Seahorse AUV Design, Testing, and Capabilities
	The HUGIN AUV “Plug and Play” Payload System
	Key Technologies for AUV “URASHIMA”
	Modular AUV for Routine Deep Water Science Operations

	Autonomous Underwater Vehicles (AUVs) II
	Robust Design Framework for an Underwater Vehicle Motion Controller

	Autonomous Underwater Vehicles (AUVs) III
	Design of an Inspection Class Autonomous Underwater Vehicle
	Estimation of Hydrodynamic Coefficients of a Test-bed AUV-SNUUV I by Motion Test
	The Evolution of AUV Power Systems
	Aluminum Energy Semi-Fuel Cell Systems For Underwater Applications: The State Of The Art And The Way Ahead

	Autonomous Underwater Vehicles (AUVs) IV
	Acoustic Redirection, Reacquisition, and Acoustic/Optical Imaging of Mine-Like Targets in Very Shallow Water Using the CetusII AUV
	Integration of a Hovering Module with the Morpheus AUV: Application to MCM missions
	Dynamics Of A High Speed Autonomous Semisubmersible Vehicle
	Real Time AUV Pipeline Detection and Tracking Using Side Scan Sonar and Multi-Beam Echosounder
	High Resolution Bathymetric Sidescan Sonar

	Autonomous Underwater Vehicles (AUVs) V
	AUV Control in the Presence of Fin Actuator Faults
	Semi-autonomous Touching of Underwater Object by Unmanned Untethered Vehicle
	Control of an AUV with Saturating Actuators: Classical and LMI based Design Approaches
	The Effect of Forward Vehicle Velocity on Through-Body AUV Tunnel Thruster Performance

	Autonomous Underwater Vehicles (AUVs) VI
	Results from Mechanical Docking Tests of a Morpheus Class AUV With a Dock Designed for an OEX Class AUV
	New Acoustic Systems for AUV Tracking, Communications, and Noise Measurement at NSWCCD-ARD, Lake Pend Oreille, Idaho
	Ocean Surface Wave Measurements Using a Small Autonomous Underwater Vehicle
	An Analysis of Steady Descending Motion of a Launcher of a Compact Deep-sea Monitoring Robot System

	Autonomous Underwater Vehicles (AUVs) VII
	Using Near Field Model Predictions to Detect and Map an Outfall Sewage Plume with an AUV
	Recognition of Sacrificial Anodes using Parallel Lighting for Fully Automatic Underwater Inspection by Autonomous Underwater Vehicles

	Autonomous Underwater Vehicles (AUVs) VIII
	Underwater Robot Navigation Using Benthic Contours
	Ice Profiling Sonar for an AUV: Experience in the Arctic

	Autonomous Underwater Vehicles (AUVs) IX
	MASA: a Multi-AUV Underwater Search and Data Acquisition System
	Real-time Classification of Buried Targets with Teams of Unmanned Vehicles
	Using a Fleet of Slocum Battery Gliders in a Regional Scale Coastal Ocean Observatory

	Autonomous Underwater Vehicles (AUVs) X
	Autonomous Undersea Systems Network (AUSNET) Development Status Update
	UUV Teams, Control From A Biological Perspective

	Biotechnology
	Microbial Degradation of Mussels removed from the Surface of Marine Structures
	Experimental Study on Algae Enhancement Technology by Throwing Type of Iron Fertilizer
	Data Collection and Management for a Groundfish Study Fleet

	Boundary Interaction
	Towards Better Sonar Performance Predictions
	The Generation of N-layered Geoacoustic Descriptions of the Subbottom Using NAVOCEANO-Collected Environmental Data
	High-Frequency Acoustics Seafloor Scattering with Emphasis on Development of a New Side-Scan Sonar

	Broadband Sensing
	A Portable, Self-contained, 5MSa/s Data Acquisition System for Broadband, High Frequency Acoustic Beamforming
	Detection of Passive Weak Signals Based on High Gain Wide-band Beamformer
	Broadband Low Frequency Sonar for Non-Imaging Based Identification

	Buoy Technology I
	Study of Power System Upgrades for NDBC Buoys
	Development of an Autonomous Bioluminescence Buoy (BioBuoy) for Long-Term Ocean Measurements
	High Speed Two Way Data Communications Used in the Texas Automated Buoy System (TABS)

	Buoy Technology II
	Ocean and Coastal: Buoy Technology Floating Buoy Solution Offers Dock Side Retrofit and Improved Stability in Storms
	A New Type of Directional Wave Module to Extend UK Smart Buoy Measurement Capabilities
	Drag Reduction of a Small, Man Deployable Buoy

	Buoy Technology III
	Non-Traditional Usage of Marine Buoys
	A Combination Air Deceleration and Mooring Module for A-Sized Buoys
	Universal Buoy System Supporting Subsea Production

	Buried Mine Hunting I
	Sensor Technologies for Hunting Buried Sea Mines
	Shallow Grazing Angle Sonar Detection of Targets Buried Under a Rippled Sand Interface

	Buried Mine Hunting II
	Buried Mines Detection and Classification : 2D –SAS Processing Definition and Experimental Results
	AUV-Based Seabed Target Detection and Tracking
	Sonar for Multi-Aspect Buried Mine Imaging
	Image and Signal Classification for a Buried Object Scanning Sonar

	Cables and Connectors
	Cable Engineering: Where Route, Cable, and Fiber Integrate
	High Density Underwater Fiber Optic Systems Security
	The Enhancement and Verification of a Pulse Induction based buried Pipe and Cable Survey System
	Accelerated Life Testing of Marine Cables and Connectors: Problems, Pitfalls, and Suggestions for Improvements

	Coastal Observing Systems I
	Wave Measurements from NDBC Buoys and C-MAN Stations
	Water-level and Directional Wave Data Collection in Mississippi Sound and the Gulf of Mexico near Pascagoula, MS
	A Coastal Ocean Observing System and Modeling Program for the West Florida Shelf

	Coastal Observing Systems II
	Camp Lejeune Integrated Observation Network
	The Carolinas Coastal Ocean Observing and Prediction System
	SEA-COOS: Southeast Atlantic Coastal Ocean Observing System

	Coastal Zone Management
	The Conservation and Reinvestment Act: Introduced Legislation With Lasting Effects for Coastal Zone Management
	On marine winds, waves and swells over West African Coast for effective coastal management - a case study of Victoria Island beach in Nigeria
	Enhancing Public & Private Partnerships Through Undersea Exploration Outreach and Education
	The National Center for the Mississippi River

	Communication Networks I
	Combined Differential Doppler and Time Delay Compensation for an Underwater Acoustic Communication System
	A Network-Centric UUV Acoustic Measurement Range System
	Performance Comparison of RAKE and Hypothesis Feedback Direct Sequence Spread Spectrum Techniques for Underwater Communication Applications
	A Network Protocol for Multiple AUV Localization

	Communication Networks II
	Multiuser Robust CDMA Detection for Underwater Acoustic Communication Channels
	Miniature Low Power Network Nodes for Undersea Systems and Sensor Networks
	Application of BP Neural Network Based PN Code Acquisition System in Underwater DSSS Acoustic Communication


	Volume Two
	Communication Networks
	Oceanographic High Throughput Communications System
	WetNet, A Mutli-Client, Marine Communication Network
	SATCOM for Marine-Based Unmanned Systems

	Coral Reef Resources
	Box Model Analysis for the Estimation of the Water Mass Transport in Coral Reef Region, Japan
	Characteristics of physical environment of Japanese coral reef region in Sekisei lagoon (Okinawa prefecture, JAPAN)

	Coupled Models
	Preliminary Results from a Global Ocean/Atmosphere Prediction System
	Numerical Studies of Deep Convection in the Northwestern Mediterranean Sea Using the Coupled Ocean/Atmosphere Mesoscale Prediction System (COAMPS)
	The Distributed Integrated Ocean Prediction System (DIOPS)
	Model Predictions of Nearshore Processes near Complex Bathymetry

	Current Measurements - HF Radar
	An HF-Radar Test Deployment Amidst an ADCP Array on the West Florida Shelf
	HF Radar surface current measurements in the Mississippi Sound compared to in-situ measurements by ADCP and Lagrangian GPS Surface drifters

	Current Measurements - Instrumentation
	Analog Output from a Differential Travel-Time Current Meter
	Pipe MAVS, a Deep-Ocean Flowmeter
	A Field Study of Horizontal Current Profilers

	Current Measurements - Intercomparisons and Real Time Measurements
	Comparison of Current Meters in a Coastal Environment
	Intercomparison of MAVS with VACM, VMCM, FSI 2-D, and Aanderaa RCM 11 Current Meters from a Mooring
	Coastal Current Measurements Using an ADCP In a Streamlined Sub-surface Mooring Buoy

	Data Access/Retrieval/Display
	How to Distribute Real-Time Marine Observations for Meteorologists
	view_HDF: Visualization and Analysis Tool for Hierarchical Data Format Files
	Data Mining Ocean Model Output at the Naval Oceanographic Office Major Shared Resource Center
	DA_MAP: Data Analysis and Model Assessment Portal

	Data Assimilation and Prediction I
	Ocean Prediction Capabilities (Present & Future) At The Naval Research Laboratory
	An Operational Real-Time Eddy-Resolving 1/16° Global Ocean Nowcast/Forecast System
	Real-time Ocean Data Assimilation and Prediction with Global NCOM

	Data Assimilation and Prediction II
	MASDA – MODAS Adaptive Sampling Decision Aid
	Predictive Skill, Predictive Capability and Predictability in Ocean Forecasting
	Advanced Interdisciplinary Data Assimilation: Filtering and Smoothing via Error Subspace Statistical Estimation

	Data Assimilation and Prediction III
	Implementation of an Infrastructure to Support Operation and Evaluation of Gulf of Mexico Models
	Performance Metrics and Skill Assessment Methods Demonstrated Using Numerical Model Results For The Gulf Of Mexico
	An Operational Forecast Modeling System for the Mississippi Sound/Bight
	The Calibration/Validation of a Mississippi Sound/Bight Model

	Data Assimilation and Prediction IV
	An Estimation of Ekman and Geostrophic Current over the Texas-Louisiana Shelf
	Rapidly Relocatable Prediction System: Operational Implementation and Validation
	The Operational Evaluation of the Navy’s Globally Relocatable Tide Model (PCTides)
	A Web-Based GUI for the Set Up and Maintenance of Wave Models at the Naval Oceanographic Office

	Data Assimilation and Prediction V
	The Development of an Operational SWAN Model for NGLI
	Predicting Sea Ice Conditions For Marine Operations In Ice-Covered Waters
	Estimating sea ice thickness distributions and modeling their evolution in time
	DMEFS: A Web Portal for METOC Modeling

	Data Bases
	Design of a Naval Research Laboratory (NRL) System for Area of Interest Access to Large Volumes of Bathymetric Data
	Managing Heterogeneous Databases to Support Diverse Product Requirements
	VGRID: A Generic, Dynamic HDF5 Storage Model for Georeferenced, Grid Data

	Diving
	Electronic Diving Data Collection during Monitor Expedition 2001
	Manned Evaluation of a Diver Heater Using Hydrogen Catalytic Reactions
	Hydrogen Fuel Storage / Delivery for a Diver Heater Using Hydrogen Catalytic Reactions
	An Overview of Diving in Contaminated Water
	Reestablishing a National Man in the Sea Program

	Electro-Magnetic Detection I
	Magnetic Anomaly Sensing System for Mine Countermeasures Using High Mobility Autonomous Sensing Platforms
	Polatomic Advances in Magnetic Detection
	Evaluation of the Polatomic P-2000 Laser Pumped He-4 Magnetometer/Gradiometer
	Of The Question Concerningly Development Of Strict Seish Theory In The Seas With Intricate Bottom Relief

	Electro-Magnetic Detection II
	Active Broadband Electromagnetic Detection and Classification of Buried Naval Mines
	Active Electromagnetic Detection of Objects Buried in the Sea Bottom
	Measurement of Magnetic Noise Characteristics on Select AUVS with some Potential Mitigation Techniques
	Magnetic Sensor Operation On Board an AUV: Magnetic Noise Issues and a Linear Systems Approach to Mitigation

	Electro-Optic Signal and Image Processing
	Electro-Optic Identification Research Program
	Process For The Development Of Image Quality Metrics For Underwater Electro-Optic Sensors
	Investigation of Photometric Stereo Method for 3-D Shape Recovery from Underwater Imagery
	On the Way to Solve Lighting Problems in Underwater Imaging

	Electronic Chart Systems
	Next Generation ECDIS for Commercial and Military Uses
	Electronic Chart Display Overlay Development at the Naval Oceanographic Office for Use in Tactical Applications
	U.S. Navy Progress in Electronic Navigation
	NOAA’s Electronic Navigational Chart Program
	Three Dimensional Navigation

	Environmental Protection and Compliance Applications
	Field Measurement on the Comfort Level of Acoustic Environment in Coastal Zone
	Survey of Latent Hazard of a Sunken Tanker, Kyung Shin
	The Application of EZ-Gram Sonar Display Aids to the Marine Mammal Monitoring on Navy Undersea Ranges (M3R) System
	The use of Conductivity Probes to locate Animal Burrows in Mangrove Swamps
	Integrating Ocean Acoustic Propagation Models and Marine Mammal Auditory Models

	Environmentally Adaptive Sensors and Systems
	Synthesis of antennas located in a sea bay
	AutoSurvey: Current Integration and the AutoSurvey Planner
	A Model Based System for Simultaneously Estimating Bathymetry and Sound Speed Profile Characteristics - Non-Isovelocity Simulation Results
	Are Ultra Low Frequency Waves Suitable For Detection?

	Geographic Information Systems
	Brokering Meteorological and Oceanographic Information in Support of Military Operations Using GIS Technology
	Comparisons of National Vertical and Chart Datums with WGS 84 (EGM96) Geoid
	Assessing the Vulnerability of the Mississippi Gulf Coast to Coastal Storms Using an On-Line GIS-Based Coastal Risk Atlas

	Geology and Geophysics
	Determining Geological Provinces in Mediterranean Sea Sediment Core Samples Using Magnetic Susceptibility of Sapropels and Volcanic Ash
	New Developments in Deep-Towed Seismic Acquisition
	Side-Scan Sonar Investigations and Hydroacoustic 'Bubble' Quantifiction in an Area of Surface-Near Gas Hydrate Occurrences: Recent Studies from Hydrate Ridge, Offshore Oregon

	Homeland Security I
	Fleet Numerical Support for Homeland Security in the Wake of 9/11
	Status of NOAA's Ocean Activities Relating to Homeland Security

	Homeland Security II
	“Repel boarders!” Low Tech Warfare in a High Tech Age: A Security Primer for Oceanographic Research Operations
	Commercial Ship Self Defense Against Piracy and Maritime Terrorism
	Ship Berthing and Hull Inspection Using the CetusII AUV and MIRIS High-Resolution Sonar

	Homeland Security III
	Assessing Offshore Vulnerabilities and Counter-response Capabilities Using RapidOps
	Processes and Techniques for Providing Critical Data to First Responders to Maritime Security Incidents
	Augmenting and Complementing Current Maritime Domain Awareness Systems Within the Gulf of Mexico Using Fiber Optic Network Systems

	Hydrography
	Complete Coastal Mapping with Airborne Lidar
	Tow Vehicle Depth Verification
	A Comparison of Acoustic Imagery of Sea Floor Features Using a Towed Side Scan Sonar and a Multibeam Echosounder
	Dealing with Increasing Data Volumes and Decreasing Resources
	Lessons Learned in Multi-Platform Hydrographic Surveys

	Information Processing I
	Hand Signal Recognition for Diver-Machine Inter face
	Gaining Tactical Advantage through Undersea Oceanographic Data Collection and Distribution from Navy Platforms by Exploiting Through The Sensor (TTS) Technology and Net-Centric Warfare (NCW) to populate the Virtual Natural Environment (VNE) as Part of the Navy Four Dimensional Cube (4DCube)
	Implementation of an Upgrade to the Naval Oceanographic Office Information Technology Enterprise

	Information Processing II
	Quality Control of Ocean Temperature and Salinity Profile Data
	Impact of Windowing and Subsampling Algorithms on Acoustic Scattering Strength Databases
	Knowledge Discovery in Oceanographic Databases: Issues of Complications in Data Sources
	Improving Software Engineering Processes to Support Operational Oceanography


	Volume Three
	Localization and Tracking I
	Track Parameterization for an Acoustic Horizontal Line Array
	An Iterated-Extended Kalman Filter Algorithm for Tracking Surface and Sub-Surface Targets
	Bottom Mounted Active Sonar for Detection, Localization, and Tracking
	A Kalman Filtering Approach to Wideband Scattering Function Estimation and Tracking

	Localization and Tracking II
	Feature Tracking and Depth Estimation in Front-Scan Sonar Image Sequences
	New Generation Acoustic Positioning Systems
	Theory Of Search For Moving Objects

	Manned Submersibles
	Technological Evolution
	A Basic Research on the Improvement of Propulsion Maneuvering System and the Automatic Motion Control of SHINKAI6500

	Marine Education I
	Leveraging Oceanographic Resources in Teacher and Student Science Programs
	The MATE Model: A Focused Effort to Improve Marine Technical Education & Meet Work Force Needs

	Marine Education II
	Empowering the Hawaii Ocean Science Community to Promote Itself with a Cost Effective Digital Solution

	Marine Mammals
	Web-based Data Management and Sharing of Bottlenose Dolphin Photographic Identification Information
	Automated Model-Based Localization of Marine Mammals near California
	Measurements of Ambient Noise and Sperm Whale Vocalizations in the Northern Gulf of Mexico Using Near Bottom Hydrophones

	Matched Field Processing
	Matched-Field Localization of Explosive Sources in the Barents Sea Using a Horizontal Array

	MCM Acoustics Modeling
	Low Frequency Scattering from Large Aspect Ratio Elastic Targets
	Multiping Detection Performance Against Bottom Mines
	Environmental Effects on MCM Tactics Planning
	Tactical Oceanography In Mine Countermeasures

	Metrology/Calibration
	Transducer mounting and rotating system for calibrating sonars in a sea well
	Measurement of multibeam sonar directivity patterns

	Modeling and Acoustic Environment
	A MATLAB GUI for Ocean Acoustic Propagation
	Environmentally Sensitive Sparse Gridding for Efficient Transmission Loss Calculations
	Sonar Sensitivity Analysis Using a Neural Network Acoustic Model Emulator

	Modeling and Simulation I
	Acoustic Pulse Propagation Studies in the Gulf of Mexico
	Application of the Acoustic Integration Model (AIM) to predict and minimize environmental impacts
	A Resonance Explanation of Mode Coupling in SWARM Data
	GRASP: An Object-Oriented Approach to Sonar Performance Modeling and Tactical ASW Search Planning

	Modeling and Simulation II
	Finite Volume Ocean Circulation Model
	On the Formation and Interaction of Cyclonic Eddies with the Loop Current Using NCOM and a Suite of Observations

	Modeling and Simulation III
	Simulation of Velocities in the Yucatan Channel
	Global River Inflow within the Navy Coastal Ocean Model
	Seasonal Variability of the Export of River Discharged Freshwater in the Northern Gulf of Mexico

	Modeling and Simulation IV
	A High-Resolution Integrated Hydrology-Hydrodynamic Model of the Barataria Basin System
	Simulating Wave-Tide Induced Circulation in Bay St. Louis, MS with a Coupled Hydrodynamic-Wave Model
	Development of a Forecast Capability for Coastal Embayments of the Mississippi Sound
	Implementation of an Important Wave Model on Parallel Architectures

	Modeling and Simulation V
	Modeling Cooling Water Discharges From the Burrard Generating Station, BC Canada
	On the Splitting of Main Currents in the Indonesian Seas

	Non-Acoustic Detection and Classification
	Underwater Partial Polarization Signatures from the Shallow Water Real-time Imaging Polarimeter (SHRIMP)
	Underwater Target Identification Using GVF Snake and Zernike Moments
	Surface Effect Subtraction for Airborne Underwater Target Detection
	A Baseline Object Detection Algorithm Using Background Anomalies For Electro-Optic Identification Sensors
	Automatic man-made object detection with intensity cameras

	Non-Acoustic Localization, Visualization, Tracking, and Quantitative Methods
	Sensor-assisted Video Mapping of the Seafloor
	Laser Projection Photogrammetry and Video System for Quantification and Mensuration
	Quantification of Cyclic Motion of Marine Animals from Computer Vision
	Vision-Based Underwater Cable Detection and Following Using AUVs

	Non-Acoustic Positioning and Navigation
	Results on Underwater Mosaic–based Navigation
	Multi-Camera Conical Imaging; Calibration and Robust 3-D Motion Estimation for ROV-Based Mapping and Positioning
	Direct Geo-Referencing Technique for Rapid Positioning of Targets and Environmental Products Using Tactical Grade Airborne Imaging Data
	A Docking and Control System for an Autonomous Underwater Vehicle

	Ocean Economic Potential
	Power from the Sea: A Plan to Develop Ocean Energy to Meet Consumer Utility Needs
	The Indian 1 MW Demonstration OTEC Plant And The Development Activities
	Open Ocean Surfing for Increased Range and Endurance

	Ocean Exploration
	Regional Ocean Exploration Workshops
	A Data Management Strategy for the Ocean Exploration Program
	Digital Video Needs for Oceanographic Images for the National Oceanic and Atmospheric Administration

	Ocean Observing Systems - Cross Cutting Issues
	NWS Marine Observation Network And The Integrated Sustained Ocean Observing System (IOOS)
	A Proposal for a National Virtual Ocean Center
	Building Support for an Integrated Ocean and Coastal Ocean Observing System
	Developing the U.S. Sustained and Integrated Ocean Observing System

	Ocean Observing Systems - Goals and Design
	Industry’s Role in the Implementation of an Integrated Ocean Observing System
	The New Jersey Shelf Observing System
	Proposal of Next-generation Real-time Seafloor Globe Monitoring Cable-network
	Integrated Ocean Observing Systems: The Role of Seafloor Mapping Technologies

	Oceanographic Instrument - Bioluminescence
	Interpreting Bathyphotometer Signals
	SPLAT CAM: Mapping plankton distributions with bioluminescent road-kill
	An Expendable Bioluminescence Measuring Bathy-Photometer
	The Underway Survey System at the Naval Oceanographic Office

	Oceanographic Instrumentation I
	Results of a Moored Profiling Platform Test
	Development of a towed, flyable fish for the Video Plankton Recorder
	Improvement of Air Gun Array’s width for a quasi-3D Multi-Channel Seismic Survey by single streamer cable
	Prototyping with Fine Pitch and BGA SMT in Oceanic Engineering

	Oceanographic Instrumentation II
	Wave Height Measurements Using Acoustic Surface Tracking
	An Examination Of Coherence Of Directional Wave Time Series From Bottom-Mounted Pressure And Current Sensors
	ADCP-based Multi-Directional Wave Gauge and Current Profiling
	Wavimeter

	Oceanographic Ships
	An Implementation Plan for Renewal of the National Academic Research Fleet
	T-AGS 60 Class Oceanographic Survey Ships: Evolution of the Hydrographic Mission
	Marine Applications of Fuel Cells

	Offshore Structures
	Hydroelastic Behaviors of Large Aircushion Supported Elastic Floating Structures in Regular Waves
	Real-Time Control and Protection of the NEPTUNE Power System
	Fiber Optic Structural Health Monitoring System: Rough Sea Trials of the RV Triton

	Operational Oceanography Data Processing
	Real-time estimates of sea surface temperature reliability in an operational production
	Development of a Real-Time Data Quality Monitoring System

	Physical Oceanography and Meteorology
	Statistics of Small-Scale Ocean Wave Groups
	Progress Report On The Use Of A Cruise Liner As A Vessel Of Opportunity For Collecting Scientific Data

	Positioning/Navigation
	Improvement of velocity estimate resolution for a Correlation Velocity Log using surface fitting methods
	Dynamic Positioning of Ships and Floaters in Extreme Seas
	A Stereo Imaging Framework in 3-D Mapping of Benthic Habitats and Seafloor Structures
	Relative Position Estimation for AUVs by Fusing Bearing and Inertial Rate Sensor Measurements
	Unmanned Underwater Vehicle Broadband Synthetic Aperture Sonar
	Multi-objective Autonomous Vehicle Navigation in the Presence of Cooperative and Adversarial Moving Contacts

	Pressure Vector Acoustic Sensors I
	A Theoretical and Experimental Investigation of Low-Frequency Acoustic Vector Sensors
	The Use of P-V Sensors in Passive Localization
	Directional Point Receivers: The Sound and the Theory
	Flow-Induced Noise on Underwater Pressure-Vector Acoustic Sensors


	Volume Four
	Pressure Vector Acoustic Sensors II
	Processing of Forward Scattered Acoustic Fields with Intensity Sensors
	Practical Experiences with Inertial Type Underwater Acoustic Intensity Probes
	Development of a High Frequency Underwater Acoustic Intensity Probe

	Real Time Monitoring Systems
	An Automatic Meteorological Data Collection System That Is Installed at Global Positioning System Monitoring Stations
	Developing an Infrastructure for the Naval Oceanographic Office Survey Operations Center
	Adaptation of the SeaKeepers Ocean Sensor Module to NDBC Platforms
	National Oceanic and Atmospheric Administration (NOAA) Office of Ocean Exploration’s (OE) Video Server: The Library Portal

	Remote Sensing I
	Experimental Investigation of Optical, Remote, Aerial Sonar
	Rapid Environmental Assessment of Nearshore METOC Fields Using Motion Imaging Techniques Applied to Surrogate UAV Data
	Measuring sea surface salinity from an airborne SAR in the Gironde region, France

	Remote Sensing II
	Informative Water Layer, Determined by Attenuation Depth, in Water Bodies of Different Turbidity

	Remote Sensing III
	Improved Hurricane Wind Speed Algorithm for the SeaWinds Satellite Scatterometer
	Combined Active and Passive Microwave Sensing of Ocean Surface Wind Vector from TRMM
	Absolute and Relative Measurement of the Sea Surface Wind Vector by an Airborne Altimeter

	Remote Sensing IV
	Satellite Analysis and Geographic Exploitation Tool
	Near-Real-Time Processing of Ocean Color Data for Naval Fleet Support - Recent and Future Improvements

	Remote Sensing V
	Calibration of Scanning Low Frequency Microwave Radiometer
	Terrigenous Runoff in the Tropics observed with a Scanning Low Frequency Radiometer
	Observing Sea Surface Salinity in Coastal Domains Using an Airborne Surface Salinity Mapper
	Modelling and Observation of Tropical River Inflow to the Coastal Ocean

	Remotely Operated Vehicles (ROVs) I
	Field Experiments in the Control of a Jellyfish Tracking ROV
	Development and Improvement of an Underactuated Underwater Robotic Vehicle

	Remotely Operated Vehicles (ROVs) II
	Heat-Transfer Advances for Submerged Oceanographic Systems
	ROV Based Tool Sled For the Placement of Fiber Optic Cable Between Benthic Instrument Nodes
	A Current Overview of NAVOCEANO's Ocean Projects Department's Roll-on/Roll-off Data Collection Vehicles and Support Systems

	Ropes and Tension Members
	Development of an Efficient General Purpose Cable Model and Simulation for Marine Applications
	The Effect Of Specimen Length On Testing Of Parallel-Element Ropes
	Retirement Criteria for Nylon Ropes

	Seafloor Assessment for Environmental Aplications
	Remote sensing of sand ripples using high-frequency backscatter
	Near Bottom Sediment Characterization Offshore SW San Clemente Island
	Assessing the Sediment Volume Contribution to Scattering: Bulk Density Fluctuations
	New Techniques for Evaluating Water and Contaminant Exchange at the Groundwater-Surface Water Interface

	Seafloor Engineering
	Overview of the Concept for Ocean Storage of Nuclear Wastes
	Groundtruth Results for Dynamic Penetrometers in Cohesive Soils

	Small UUV Sonars
	Dual-Frequency Acoustic Camera: A Candidate for an Obstacle Avoidance, Gap-Filler, and Identification Sensor for Untethered Underwater Vehicles
	A Portable, Electronic-Focusing Sonar System For AUVs Using 2D Sparse-Array Technology
	Bio-inspired Broadband SONAR Technology for Small UUVs
	Phased Subarray Processing for Underwater 3D Acoustic Imaging
	Subarray Delta-Sigma Beamforming For Low-Cost Underwater Acoustic Imaging

	Sonar CAD/CAC
	Small Object Classification Performance of High-Resolution Imaging Sonars as a Function of Image Resolution
	Performance of Fusion Algorithms for Computer Aided Detection and Classification of Bottom Mines in the Shallow Water Environment
	Processing String Fusion for Automated Sea Mine Classification in Shallow Water

	Sonar Signal and Image Processing I
	Effect of Pulse Propagation on Refraction Corrections for Multibeam Soundings
	Detection Of Quadratic Phase Coupling In Shallow Underwater Channel
	A Coherent Sinusoidal Detector Using Phase Compensation

	Sonar Signal and Image Processing II
	Addressing the Requirements for Fast Sidelobe Stabilisation Algorithms and their Application in Sonar Signal Processing
	ULVD Preprocessor For Linear And Nonlinear Adaptive Signal Processing
	Underwater Wideband Signal Tracking based on Predictive Bearing Algorithm
	A Subspace-based Array Shape Estimation Method Using a Single Reference Source in Nearfield
	Pattern Optimization for Line Array with Faulty Elements

	Sonar Signal and Image Processing III
	Hypercomplex Fourier Transforms Applied to Detection for Side-Scan Sonar
	Classification of sonar measures using optimized wavelets
	Statistical Tests For Sonar Data Conditioning
	Using The Waveguide Invariant To Analyze Lofargrams
	The Statistics Of Whitened Data

	Sonar Signal and Image Processing IV
	Chirp sonar sediment characterization at the northern Gulf of Mexico Littoral Acoustic Demonstration Center experimental site
	Multi-Angle Swath Bathymetry Sidescan Quantitative Performance Analysis

	Sonar Signal and Image Processing V
	Improved Signal Processing and Data Acquisition Electronics for the DSL-120
	High Repetition Rate Side Looking Sonar
	3-D Reconstruction of the Underwater Acoustic Images Using the GPS Positioning and the Image Matching Technology

	Synthetic Aperture Sonar I
	SAS Imaging of Proud and Buried Targets at Search Frequencies
	Two improved ping-to-ping cross-correlation methods for synthetic aperture sonar: theory and sea results

	Synthetic Aperture Sonar II
	Scalar Image Processing Filters for Speckle Reduction on Synthetic Aperture Sonar Images
	Passive Synthetic Aperture Sonar techniques in combination with tow ship noise canceling: application to a triplet towed array

	Transducers and Arrays I
	A compact and inexpensive hydrophone with an internal ultra-low-noise preamp
	Size Effects in Capped Ceramic Underwater Sound Projectors
	Fabrication of Capacitive Micromachined Ultrasonic Transducers (CMUTs) Using Wafer Bonding Technology for Low Frequency (10 kHz-150 kHz) Sonar Applications
	Tonpilz Transducers Designed Using Single Crystal Piezoelectrics

	Transducers and Arrays II
	Triply Resonant Broadband Transducers
	A New Approach to Low Frequency Wide-band Projector Design
	A Deep-Submergence, Very Low-Frequency, Broadband, Multiport Transducer
	Underwater Acoustic Imaging using Capacitive Micromachined Ultrasonic Transducer Arrays
	Fabrication and Characterization of 1-Dimensional and 2-Dimensional Capacitive Micromachined Ultrasonic Transducer (CMUT) Arrays for 2-Dimensional and Volumetric Ultrasonic Imaging

	Underwater Imaging and Optical Systems I
	Light Scattering Phase Functions Measured in Waters of Mediterranean Sea
	Scattering of Light by Hydrosol Particles Suspended in Coastal Waters
	Use of a Numerical Technique for Reducing Effects of Environmental Luminance and Turbidity on Underwater Imaging

	Underwater Imaging and Optical Systems II
	Deep Ocean Visualization Experimenter (DOVE): Low-cost 10km Camera and Instrument Platform

	Underwater Telemetry / Modems I
	Temporal Fluctuations of Broadband Channel Impulse Functions and Underwater Acoustic Communications at 2-5 kHz
	Simulation Studies of Underwater Communication System in Shallow Oceanic Channel
	A Chaotic Direct-Sequence Spread-Spectrum System for Underwater Communication

	Underwater Telemetry / Modems II
	Underwater Communications Using Virtual Time Reversal in a Variable Geometry Channel
	Decision-Directed Passive Phase Conjugation for Underwater Acoustic Communication: Experimental Results
	Iterative Equalization, Decoding, and Soft Diversity Combining for Underwater Acoustic Channels

	Underwater Telemetry / Modems III
	Adaptive Multichannel Super-Exponential Blind Equalization of Underwater Acoustic Channels
	Real-Time High Data Rate Acoustic Link Based On Spatio-Temporal Blind Equalization: The Trident Acoustic System
	Blind Adaptive Equalization of Underwater Acoustic Channels Using Second-Order Statistics
	Underwater Digital Communication Using Acoustic Channel Estimation



	Student Papers
	Diatom recognition by convex and concave contour curvature
	Projection and Mosaicking of Real Data Gathered with a Front-Scan Sonar System
	Designing A Mathematical Model For The Dispersion Of Nuclear Conservative Contaminants On Marine Ecosystems
	Propagation of Signals in the Water Column: Measurements and Modelling
	Design and Testing of an Economical Wave Generation Facility
	A Remote Monitoring System for Open Ocean Aquaculture
	The Autonomous Underwater Vehicle "Pipsqueak"
	Spatial Size and Radar Contrast Distributions of Natural Origin, Slight Contrast Sea Surface Signatures
	Differences in olfactory system between wild and cultured black sea bream, Acanthopagrus schlegeli (Sparidae, Teleostei)





