2nd IFAC Workshop on
Navigation, Guidance and Control
of Underwater Vehicles 2008

Killaloe, Ireland
8-10 April 2008

ISBN: 978-1-60360-750-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571
www.proceedings.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2008) by the International Federation of Automatic Control (IFAC)
All rights reserved.

Printed by Curran Associates, Inc. (2009)

For permission requests, please contact the publisher, Elsevier Limited
at the address below.

Elsevier Limited

The Boulevard, Langford Lane
Kadlington, Oxford

OX5 1GB, UK

Phone: +43 2236 71 447
Fax:  +43 2236 72 859

www.elsevier.com




TABLE OF CONTENTS

Nonlinear Modelling and Control of an Autonomous Underwater Vehicle..................................... 1
W. Naseem, R. Sutton

Neural Network Based Adaptive Controller for a Remotely Operated Vehicle ... 7
M. Cavalletti, G. Ippoliti, S. Longhi

Control of UUVs Based upon Mathematical Models Obtained from Self-Oscillations
EXPeriments. ... 13
N. Miskovic, Z. Vukic, E. Omerdic

3D Large-Scale Seabed Reconstruction for UUV Simultaneous Localization and Mapping ................... 19
Y. Petillot, J. Salvi, E. Batlle

A Real-Time Subsea Environment Visualisation Framework for Simulation of Vision
Based UUV Control Architectures ... e e 25
J. Riordan, J. Horgan, D. Toal

A Review of Virtual Simulators for Autonomous Underwater Vehicles (AUVs) ... 31
0. Matsebe, C.M. Kumile, N.S. Tlale

A Two Level MPC Architecture for Controlling Cooperative Underwater Gliders.............................. 38
S. Longhi, M. Vaccarini

A Decentralized Control Algorithm for Swarm Behavior and Obstacle Avoidance in
Unknown ENVIFONMENES ... et 44
R. Faleoni, C. Melchiorri

Distributed Adaptive Environmental Sampling with AUVs: Cooperation and Team
Coordination through Minimum -Spanning-Tree Graph Searching Algorithms................................ 50
A. Caiti, G. Casalino, E. Lorenzi, A. Tureita, R. Viviani

Underwater Acoustic Imaging using Autonomous Vehicles........................ . 56
Y. Wang, I Hussein

Approach to the Real-Time Adaptive Control of Multiple High-Frequency Sonar Survey
Systems for Unmanned Underwater Vehicles ... 61
E. Thurman, J. Riovdan, D. Toal

Autonomous Vehicles in the Response to Maritime Incidents ... . 67
J. Sousa, G. Gonealves, F. Pereira

Kinematics Motion Control of an Underactuated Vehicle: a 3D Solution with Bounded
GOl B OMt 73
G. Indiveri, 4. Zizzari

A First Extension of Geometric Control Theory to Underwater Vehicles ... 79
M. Chyba, R. Smith

AUV Robust Guidance Comtrol ... 85
J. Luque, D. Donha

Vortex Ring Thrusters for Manecuvering and Control of Underwater Robots ... al
M. Krieg, K. Mohseni

Monitoring System with Event Controlled Sampling Operated by a MSP430
MICTOCONETOLICT ... et 97
M. Schaeper, R. Bahlo, R. Jaskulke



Cooperative Path-Following of Underactuated Autonomous Marine Vehicles with Logic-

based ComMUI Ca T OIY . 101
F. Vanni, 4. Aguiar, A. Pascoal

Autonomous Underwater Multivehicle Control with Limited Communication: Theory and
EXPerilent ... 107
D. Klein, P. Bettale, B. Triplett, K. Morgansen

Behaviour-based Circle Formation Control Simulation for Cooperative UUVs............................. 113
Y. Hou, R. Allen

Glider Coordinated Control and Lagrangian Coherent Structures............................................. 119
F. Lekien, L. Mortier, P. Testor

Mission Control for Unmanned Underwater Vehicles: Functional Requirements and Basic
Swstem DeSIBIN......... 125
M. Bibuli, G. Bruzzone, M. Caccia

MPPT Ring — Multi-Purpose Platform Technologies for Subsea Operations (System

Integration, Planning, Simulation, Training, Fault-Tolerant Control, Enhanced Operator

Interface and Offline Analysis) ... 131
E. Omerdic, J. Riordan, D. Toal

Adaptive Fault Tolerant Control Allocation Strategies for Autonomous Overactuated
N CLes e 137

A. Casavola, E. Garone

Experimental Setups for Vision-Based Navigation of Unmanned Underwater Vehicles in
Near Intervention OPerations ... e 143
J. Horgan, J. Riordan, D. Toal

Direct Policy Search Reinforcement Learning for Autonomous Underwater Cable
TIACKENE ... e ettt et ettt 149
A. El-Fakdi M. Carreras, J. Baille

Using Particle Filters for Autonomous Underwater Cable Tracking..................................... 155
S. Wirth, A. Ortiz, D. Paulus, G. Oliver

Error Estimation of Inertial Sensors using Allan Variance ... .. 161
Q. Aslam, A. Igbal, F. Bibi, S. Bibi

A Geometric Approach to Strapdown Magnetometer Calibration in Sensor Frame ............................ 166
JF Vasconcelos, G. Elkaim, C. Silvestre, P. Oliveira, B. Cardeira

Geophysical Navigation of Autonomous Underwater Vehicles Using Geomagnetic

I O At 0N 172
F. Teixeira, A. Pascoal

Toward a Framework for High Integrity Navigation of Autonomous Underwater Vehicles.................. 178
K. Fauske, O. Hallingstad, O. Hegrenaes

Critical Real-Time Software for an AUV Navigation System ... 184
G. Amianti

Introduction of Rotors to a Virtual Potentials UUV Trajectory Planning Framework........................ 190
M. Barisic, Z. Vukic, E. Omerdic

Real-Time Computation of Spatial and Flat Obstacle Avoidance Trajectories for UUVs ... 196
O. Yakimenko

ROV use for Cave Mapping and Modeling. ... 202

M. Stipanov, V. Bakaric, Z. Eskinja



A Flexible Multi-Mode of Operation Survey Platform for Surface and Underwater
OIPEIALIONS. ... e et e

D. Toal E. Omerdic, S. Nolan, J. Riordan, L. Molnar

Short-Baseline Acoustic Tracking with Autonomous Surface Vehicles
J. Leedekerken, R. Williams, J Leonard

Author Index





