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UNDERWATER ROBOTICS

Notes: Page references to figures are in italics.
AUV stands for autonomous underwater
vehicles; ROV, for remotely operated
vehicles.

A

A-frames, 54-55, 627
ABS (acrylonitrile-butadiene-styrene), 183, 722
absolute pressure, 212-13,717
absorbed glass mat (AGM) batteries, 414-15
accumulators, 540
acetal (Delrin®), 184, 187, 722
acoustic doppler current profiler (ADCP), 564
acoustic doppler navigation, 564
acoustics, 42, 124, 141-42, 564, 721
See also sonar
acrylic (Plexiglas®), 184, 187, 224, 722
active sonar, 28
actuators, 536-37, 572
adaptive feedback control, 523-24
Adelaar, 532
advanced control systems. See control systems,
advanced
Advanced Submarine Rescue Vehicles (ASRVs), 39
Aigrette, 362
air
air-comped thrusters, 241, 242
breathing pressurized air (in scuba diving),
21-22
compressibility, 209, 283-86
pressure/volume relationship (Boyle’s Law),
283-86
airlocks, 26
Alligator, 26
alloys as structural materials, 178
alternating current (AC), 387-88
Aluminaut, 32, 33, 139, 179, 207
aluminum as structural material, 179, 180, 181,
187,192, 200-201, 224, 722
Alvin (submersible)
active ballast system, 293
built during Cold War, 207
communication through thermoclines, 153
creation and operations, 575-77
deep sea exploration, 7, 10, 31-32
high-temperature probe, 563
locating Titanic, 10, 37,577
recovery of hydrogen bomb, 33, 576
safety check, 611
used in Project FAMOUS, 136, 575, 576
American Bureau of Shipping, 250
American Diver, 26
American Society of Naval Engineers (ASNE), 47
American Wire Gauge (AWG) standard, 421
analog data transmission, 491-92
analog-to-digital (A/D) conversion, 498-99
anchors and anchoring, 621-23
ANGUS ROVs, 34
ANGUS tow sled, 557
anodes, in galvanic corrosion, 190-91
anodes, sacrificial, 193
anodization, 192-93
aphotic zone, 152
Applied Physics Laboratory, University of
Washington, 36

Aqua-Lung, 3-4, 21
Aquarius underwater laboratory, 23
Aquatech, 44
arc welding cutters, 550
archaeology, 44
Archerfish, 567
Archimede, 136
Archimedes’ Principle, 254-55, 297, 718
Argo CTD floats, 127
Argo/Jason hybrid system, 37
Argo tow sled, 7, 13, 557
Argonaut Jr, Argonaut, Argonaut 11, 95, 302-3, 317,
532,636
Armstrong, Neil, 636
Arthropod 600, 317
ASCII characters, 493-94
Asherah, 32
assembly drawings, 111, 112
Association for Unmanned Vehicle Systems
International (AUVSI), 46, 47, 415
Association of Diving Contractors International
(ADCI), 47
asynchronous data transmission, 496
Atlantis and Atlantis II, 576-77
Atlantis tourist submarines, 9
atm (one atmosphere of pressure), 209, 213
Atmel, 486
atmospheric diving suits (ADSs), 7, 8, 10, 11, 551
atmospheric pressure, 209-10, 213
Auguste Piccard, 45, 249
autonomous legged underwater vehicles
(ALUVS), 567
autonomous underwater vehicles (AUVs)
challenge (beyond SeaMATE), 704-6
description, 14-16
development, 36
gliders, 7, 15, 295
power systems, 366
video cameras in, 463
Avalon (DSRV-2), 558, 596
AVR microcontrollers, 486
Ayers, Joseph, 165

Baker, Ed, 564
Ballard, Bob, 13, 46, 557, 577, 600
ballast
active (dynamic), 78, 282-83, 289-95
air under pressure, 283-86
definition, 282
historic systems, 283
hybrid systems, 293, 294-95
for SeaMATE, 652-53, 660-63, 696
stability and, 252
system for Trieste, 290
tips for ballasting, 295-96, 297
trim tanks, 291
See also ballast systems, static; weights (ballast)
ballast systems, static
adding weight vs. floats, 259
description, 78, 282, 297
flotation, 286-88, 661
placement of weights and flotation, 253, 274,
276,297-98
in submersibles, 293
weights, 288-89
“bang-bang” feedback control, 523, 682
bar (pressure measurement), 214

bar stock, 199
barometers, 212,214, 215
Barrow, Mike, 11
Barrows, Frank, 641
Barton, Otis, 30, 159, 532
BASIC Stamp microcontrollers, 486, 487
Bass, George, 44
bathyscaph, 31, 159-61
bathyspheres, 7, 30, 532-33
Battelle Memorial Institute, 64
batteries
AC power from, 395
advantages, 397-98
alkaline, 414
alternatives to, 418
battery charging, 406, 410
battery safety, 400-402, 406, 648
datasheets (technical information), 403
description, 398-400
lead-acid (see lead-acid batteries)
lithium, 416-17, 418
marine batteries, 410
nickel metal hydride/nickel-cadmium, 415-16
primary vs. secondary batteries, 399, 405-6
sealed lead-acid, 414-15
series and parallel combinations, 412-13
types of batteries, 413-17
voltage sensor, 506
See also batteries, performance characteristics
batteries, performance characteristics
depth of discharge, 408-10
discharge curves, 408, 409
ease of acquisition/disposal, 411, 412
energy capacity and density, 406-7
maintenance required, 411
maximum power output, 407-8
price, 411
shelf life, 411
size and shape, 410-11
temperature performance, 410
voltage, 404-5
weight, 407
Beebe, William, 30, 159, 532, 636
Bellingham, James, 229
Ben Franklin, 32, 207, 249-51
Benthos, 36
BG (distance between CB and CG), 278-79
See also center of buoyancy (CB) and of
gravity (CG); stability
bilge pump shaft seals, 672, 673
bilge pumps, 330, 337, 670-73
binary numbers, 493
biofouling, 150
bipolar junction transistors (BJTs), 511
Black, Tracy, 383
blade of propeller, 324
blocks, 198
BlueView, 465, 573
BOB-4 circuit boards, 509
BOB-II, 126
Bohm, Harry, 47, 640, 711
Bond, George, 22, 23,98
Bourne, William, 24, 283
Boyle’s Law, 284
BP (British Petroleum), 35
Brady, Kevin, 169
brainstorming, 104
Bramabh, Joseph, 537



