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Ihave written several technical 
papers about commercial auto- 

nomous underwater vehicles (AUVs) 
with the theme "who is leading the 
pack now?" However, the real ques-
tion is "who will be leading the pack 
in 2020?" 

The answer begins with Moore's 
Law—the law where the number of 
transistors per given area on a chip 
will double about every 18 months. As 
a mechanical engineer, the analogous 
Law of More began to form. What is 
the Law of More and how does it 
apply to AUVs and the ocean? 

Six years ago, the AUV market pro-
jected exponential growth due to their 
cost savings over towed systems. After 
all, the offshore market was booming, 
especially in route surveys for tele-
communication cables. However, this 
growth would not continue, and the 
cries of irrational exuberance by a few 
icons in the U.S. stock market were 
ignored. Eventually, the market col-
lapse would also take the telecommu-
nication industry with it. Ultimately, 
the optimists' other projections were 
right. These new AUVs could reduce 
the cost of offshore surveys from 50 
percent to 80 percent. The efficiency 
and success of these vehicles (such as 
C & C Technology Inc.'s (Lafayette, 
Louisiana) C-SurveyorTM) has resulted 
in many large AUVs left waiting at the 
dock for the next job. 

In the 1960s and 1970s, manned 
submersibles ruled offshore. Nearly 
every major company involved in the 
oceans and/or defense were building 
the next great submersible. Unfortun-
ately, most ended up displayed at the 
entrance to their respective compa-
nies. There were too many (and they 
were too costly), and the remotely op-
erated vehicle (ROV) was knocking at  

the door. These robotic intruders—
underwater eyeballs that would never 
replace manned submersibles, nor 
divers—rose in popularity in the 
1980s, and were assimilated offshore 
in the 1990s as companies pushed into 
deeper waters. 

Eventually, the dominant players 
(like Houston, Texas-based Oceaneer-
ing International Inc.) began to corner 
the market for offshore ROVs working 
worldwide. 

Will history repeat itself? Today, 
AUVs are strutting in from stage right, 
but their optimistic projections have 
not yet been realized, and the military 
is still trying to squeeze a ton of tech-
nology out of a 21-inch tube. Many 
countries are successfully integrating 
AUVs on mine countermeasure sur-
face ships, however, the high cost of 
military vehicles leaves them few and 
far behind. 

Are these missed projections anoth-
er example of irrational exuberance? 
And, what became of the Law of 
More? The answers are found in small, 
low-cost AUVs (such as Hydroid 
LLC's (Pocasset, Massachusetts) RE-
MUS and Bluefin Robotics Corp's 
(Cambridge, Massachusetts) nine-
inch-diameter vehicle). What do they 
have in common? The companies' ini-
tial vehicles began as spin-offs from 
academia, where vehicles were put 
together in an environment of meager 
budgets and inexpensive labor. They 
were developed to work and return, 
because the students could not afford 
to lose them. 

In several of my past AUV papers, I 
have ended with the battle cry "now is 
the time to lose some AUVs." Blas-
phemy? Not necessarily. If you have 
plenty of inexpensive vehicles, then 
you will not lose sleep if one is occa-
sionally lost. Torpedoes, cruise mis-
siles and, now, unmanned air vehicles 
are expendable. They are not cheap, 
but compared to the benefits (and po-
tential alternatives without them), the 
loss is acceptable. 

Where is this leading? The sad fact 
is that we know more about the other 
side of the moon than the underwater 
world of our own planet. We are miss-
ing the knowledge that is critical for 
the maintenance of mankind itself. 
What is the solution? 
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My projection is, by the year 2020, 
that the academic community's com-
mercial spin-offs of AUV technology 
will be the ocean's version of Micro-
soft. They were there first, with a 
vision of how to cost-effectively solve 
a problem, and how to build the infra-
structure to do so. I believe that the 
small, low-cost AUV will grow expo-
nentially from now into the future. 
Moore's Law foretells miniaturiza-
tion—smaller sensors, more efficient 
energy sources and, ultimately, that 
smaller, cheaper AUVs will be devel-
oped. 

By the year 2020, Wemli's Law of 
More will become apparent. More 
AUVs being built and used will cause 
acceptance, acceptance will increase 
usage, increased usage will result in 
the loss of some vehicles, losses will 
require that more AUVs be built, more 
AUVs will be built and so on. 

There is money to be made by mass 
producing these excellent machines, 
and someone will lead the pack. AUVs 
will go far, deep and operate from 
shore or small boat. They will live for 
years in remote sites where they will 
suckle their energy from arrays (such 
as that envisioned by the Project 
Northeast Pacific Time-Series Under-
sea Networked Experiments), conduct 
investigations and periodically dump 
data into the Internet. These small 
vehicles will not pose a threat to ship-
ping. Running over one would be no 
worse than the ship hitting some ever-
present flotsam. The vehicle will sink 
and, if properly designed, biodegrade 
into the benthic ooze. 

Eventually, the military will jump 
on the bandwagon and abandon their 
multi-million dollar behemoths. These 
vehicles will perform the mission, 
feed back data and disappear into the 
environment. Military AUVs need to 
become more like toothpaste: a small, 
expendable amount squeezed out of a 
tube will quickly do a satisfactory job, 
leaving the user with a big, bright 
smile. By the year 2020, thousands of 
small AUVs will be working the 
world's oceans. For proof of this 
vision, do not miss my soapbox article 
in the June 2020 issue of Sea Technol-
ogy magazine: "The Law of More—
More Than a Theory." Now is the time 
to start losing some AUVs. ise 
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