APPENDIX VII

Autonomous Underwater Vehicles (AUVs) Presentation

Autonomous Ocean Sampling Network

AVHRR
CZCS and AVHRR

3-D Ocean Field Estimation

Autonomous Ocean Sampling Network

Sampling Approach

Real-Time Oceanography Network Architecture

Shore Station Operations

Network Advantages

Network Interoperability (Standards)

Key: Small. low cost vehicles

Technical Issues

« Control/Communication/Navigation - Page 1 and Page 2
o Sensor. Propulsion and Power
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Real-Time Oceanography Network
Architecture
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Shore Station Operations
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Synoptic volume coverage

Adaptive sampling (global/local knowledge)
Flexible control options

Energy limitation management

Robust to component failure
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Control/Communication/Navigation

Integration of autonomous mission management and
human supervisory control

Performance predictability of autonomous mission
management

Integrated reliability within an adaptive control
environment

Delayed control through long range acoustic
communication links

Arbitration of behaviors with competing objectives

Compilers for high level mission description conversion
into state table

Survey, gradient/terrain following, docking, path
optimization algorithms
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Collision resolution multiple access (CRMA) acoustic
data transfer among multiple vehicles in close
proximity

Integrated undersea/satellite network communication
architecture, protocols

Optimum search strategies related to mission goals,
sensors, and communication constraints

Measure of effectiveness in group performance
Optimization in group behavior (individual capability
versus inter-individual communication limits)

Convergence of acoustic navigation precision by
bootstrap methods

Optimal initial deployment of multiple vehicles for
desired adaptive behavior
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e Sensor

— MEMS technology for low power, low cost, wide
dynamic range mechanical transduction

— Fiber optic/spectrophotometer technology for optical,
chemical biological sensing

— Inversion of acoustic communication data packets for
sound speed field (tomography)

* Propulsion
— Structure-flow interactive systems
— Performance optimization over wide speed ranges
— Propeller, actuator efficiency
* Power
— High pressure battery charging
— Efficient underwater non-contact power coupling




