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AUTOSUB UNDER ICE

and a shoaling seabed quite
unlike that on the chart. More
remarkable, even to the
engineers who had programmed
the collision avoidance system,
Autosub had had to negotiate
an extensive obstacle 30m below
the surface on its way back – a
seabed bank which blocked the
way. Operating entirely
autonomously, the vehicle
turned and retreated along its
track, turned again, and tried at
an offset to the left of the
intended track. Finding its path
still blocked, the vehicle
retreated again and tried an
offset of double the distance to
the right, succeeded in passing
the obstacle and manoeuvred
back on track.

CONCLUSION
This demonstration of Autosub's
ability to 'think for itself' marked 
a significant milestone in the
advancement of AUVs used for
polar exploration, and illustrates
the interplay of autonomy versus
command and control.

It is with sadness, therefore,
that we learned on 16 February
2005 that a mechanical failure
had left Autosub stranded 17km
into the cavity of the Fimbul ice
shelf in Antarctica. Only a few
days earlier, the mission had
been highly successful, as
Autosub became the first vessel
to enter the waters beneath
Antarctica and gather
environmental data and images.
It is now unlikely that the AUV
will ever be recovered. However,
as engineers, we learn from such
setbacks, and a new Autsoub will
be unveiled in September.

ABOUT THE AUTOSUB UNDER 
ICE PROGRAMME
Autosub Under Ice has been established to
investigate the marine environment of floating
ice shelves with a view to advancing the
understanding of their role in the climate
system. Fieldwork for the programme comprises
three seasons in Antarctica and Greenland,
using Autosub to gain unprecedented access 
to ice-covered regions.

Some of the questions motivating the
programme are:
• How do ice shelves affect the ocean by

contributing to water mass transformation,
both near surface and at depth?

• How do we interpret the sedimentary record
left by ice shelves in past climates?

• What is the bathymetry beneath perennially
ice-covered regions?

• How does the ice cover affect the ecosystem 
of continental shelf waters?

The scientific theme of Autosub Under Ice is
multidisciplinary and the programme seeks to
build an active and collaborating community 
of researchers.

AUTOSUB FACTS
• Since 1996 Autosub has completed 382

deployments, demonstrating the capability 
for unescorted missions, routine launch and
recovery in Force 6 conditions, sensor or 
data-driven path determination and terrain
following.

• The vehicle has been employed in projects
ranging from herring stock assessment in the
North Sea to mapping manganese distributions
in a sea loch. Autosub has also successfully
undertaken biological and oceanographic
missions beneath sea ice in the marginal ice
zone of the Weddell Sea.

• Autosub measurements can include
conductivity, temperature, transmissivity,
fluorescence, photo-synthetically active radiation
(PAR), current velocities, turbulence, ice draft,
and water depth. Sub-bottom acoustic profiling
can reveal structures of glacial origin in the
seafloor sediments, while a water sampler can
collect samples for geochemical and biological
analyses. Swath bathymetry and sidescan sonar
can provide measurements of ice shelf, sea ice
and ocean bottom relief at high resolution.
Other instruments can also be accommodated
on the vehicle.

VEHICLE SPECIFICATIONS

Dimensions: Length 7 m, diameter 0.9m.
Batteries: Up to 5160 D-cell Mn alkaline
providing more than 500km range or 6 days
endurance in optimal conditions.
Depth rating: Carbon fibre pressure vessels
rated to 1600m.
Propulsion: DC brushless motor driving 5-blade
propeller with no reduction gearing and
seawater-lubricated bearings.
Navigation: Bottom or ceiling tracking using
doppler log from 150 kHz and 300kHz ADCPs
with 500m range. Inertial navigation system
provides navigational accuracy of better than
0.2% of distance travelled.

Standard sensors: PHINS fibre optic attitude
sensor for heading, pitch and roll. Digiquartz 430
kT 700 bar pressure sensor for depth data.
Simrad Mesotech 808 echo sounder with 300m
range for altitude information and collision
avoidance. Seabird SBE9 CTD and 150 KHz RDI
ADCPs.
Scientific payload: 1 cubic metre or 100
kilograms in water.
Optional sensors: a variety of commercial and
tailor-made packages can be fitted including a
fluorometer, transmissometer, oxygen sensor,
in situ manganese sensor, flow cytometer, 50 x
0.25l water sampler, turbulence probe, additional
ADCPs, upward-looking sonars, sidescan sonars,
swath bathymetry and digital cameras.

BIOGRAPHY –
Professor Gwyn Griffiths
Professor Gwyn Griffiths is head
of the Underwater Systems
Laboratory at Southampton
Oceanography Centre. He has
been involved with Autosub
from concept to operations
over the past ten years.

The Autosub Autonomous Underwater Vehicle (AUV) © Southampton Oceanography Centre

THE 10 YEAR
FRAMEWORK

The UK is embarking upon
delivery of a 10 Year Science and
Innovation Strategy. Announced
by the Chancellor of the
Exchequer in July 2004, it is the
Government’s largest
commitment yet to global
excellence in research and
innovation. The ‘10 Year
Framework’ places investment
into areas designed to make the
UK a world leader in basic
science and translating
knowledge more effectively into
innovation. These funds will also
enable the UK to become a
leading place for research and
development and high value-
added business.

In broad terms this is very
similar in substance and rhetoric
to science policy initiated 40
years ago. The Wilson

Government of the 1960s and
the influential Robins Committee
expressed two goals: economic
growth and the promotion of
higher cultural standards.
Indeed, it is extraordinarily
similar to that adopted in the
USA by Vannevar Bush’s 1946
recommendation to focus
expenditure around national
security, the war on disease,
science and jobs and the
international exchange of ideas.
What has changed from both of
these previous initiatives is the
evidence upon which it is based,
the effectiveness of its delivery
and the level of financial support.

The 10 Year Framework has
been supported by an average
5.8% annual real growth in the
Science Budget during the 2004
Spending Review period. This
will see the Science Budget rise
to over £3.3 billion per annum
by 2008. The allocation of this
money to the Research Councils
and Learned Societies will help
to set the foundations of the 10
Year Strategy by improving the
sustainability and infrastructure
of the research base, the health
of key disciplines (including
engineering), knowledge transfer
and exploitation, the supply of
scientists and engineers and
public awareness and
confidence in science.

The Government is
committed to making sure that
scientific research is properly
funded and that the UK’s
research base is put on a secure
and sustainable footing. £120m
per year, rising to £200m by
2007–08, will enable Research
Councils and Learned Societies
to pay 80% of the full economic
cost of the projects they fund.
The Government’s intention is
that this percentage will reach
100% by the start of the next
decade, taking into account
capital funding streams.
Together with maintaining the
Science Research Investment
Fund at £500m per year and the
increases to qualitative research
recently announced by Higher
Education Funding Council for
England, universities will be
considerably better supported.

PROMOTING
RESEARCH
From this firmer footing, we
intend to address the health of
underlying research disciplines.
For example, additional funding
has been found to strengthen
underpinning energy research
to develop UK capability across
the full range of future energy
options, translational research in
the biomedical area and areas of

mathematics and advanced
engineering. The increasing
budget awarded to The Royal
Academy of Engineering
recognises the crucial role that
it plays in this area.This emphasis
upon sustainability and health 
of disciplines reflects the
recognition among policy
makers that a world-class science
and engineering base is a
prerequisite to its successful
exploitation.

The 10 Year Framework
highlights the importance of
knowledge transfer for public
good and economic advantage
(with a target for the UK to
increase its R&D investment as a
percentage of GDP from 1.9% to
2.5% by 2014). To help facilitate
this change, the Higher
Education Innovation Fund
(HEIF) will increase to £110m by
2007-08. The move towards a
formulaic approach will ensure
that HEIF has a predictable
stream of income with which to
strengthen knowledge transfer
capacity. A retained amount for
allocation on a competitive basis
will allow additional funding for
the most innovative ideas.

Alongside HEIF, the Public
Sector Research Establishment
Fund will also be expanded to
£20m per year. The key
challenge for the next few years
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Sir Keith O’Nions, the Director General of Research Councils, outlines the funding 
allocated by Government to deliver its 10 Year Science and Innovation Strategy.
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THE 10 YEAR FRAMEWORK

will be to ensure greater cohesion
between these science-push
initiatives of the Science Budget
and the demand-pull of the
Department of Trade and
Industry’s Technology Strategy,
which has been supported by
£320m over the period 2005–
2008. In addition to expanding
these existing schemes, I have
also allocated a specific
knowledge transfer fund to the
Research Councils to help bridge
the gap between basic research
grants and the successful
application of the results.

FUTURE PLANS
Looking forward, there are many
challenges facing us. There are
continuing concerns about
career development and
mobility between academia and
business, bringing along our
young men and women, and
successful engagement with the
public on the issues of the day.
The Science Budget allocations
will start to address these issues.
Additional funding will allow us
to continue the implementation
of Sir Gareth Roberts’ review of
the supply of scientists and
engineers and build on the
Academic Fellowships scheme,
run by the Engineering and
Physical Sciences Research

Council on behalf of all Councils.
The 10 Year Framework
highlights the importance that
the Government attaches to
achieving greater public
confidence and improved
engagement in science and
society. The allocations will more
than double the funding for the
Office of Science and
Technology’s work in this area,
while the Research Councils,
Learned Societies and other
delivery organisations are
working hard to maximise
coherence.

The UK science and
engineering base is one of the
most successful systems of
publicly funded research in the
world. From particle physics to
the humanities, the Science
Budget allocations reflect the
breadth of this skill base. The
Royal Society, the British
Academy and The Royal
Academy of Engineering form
an essential part of this system.
The allocations respond to the
ambitious agenda that they
have all put forward in response
to the Government’s strategy
and the key part that they play
in funding and supporting
exceptional researchers across
the sciences and humanities.

The 10 Year Framework gives
cause for optimism but also

clearly articulates our challenges.
Achieving a sustainable world-
class research base that is
responsive to the needs of the
economy and a fully engaged
public has quite rightly been
recognised by the Government
as a national priority. This will
require a coordinated effort
across the disciplines. The new
Arts and Humanities Research
Council will have an important
role to play in knowledge
transfer through, for example,
the creative arts, just as the
Medical Research Council has in
clinical research. Our vision is a
long-term one; I believe that the
Science Budget allocations will
provide the foundations for us 
to get there.
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of Director General of Research Councils since 1 January 2004.

“The 10 Year Framework highlights the importance that the
Government attaches to achieving greater public confidence and
improved engagement in science and society.The allocations 
will more than double the funding for the Office of Science and
Technology’s work in this area.”
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is a shining example of innovation and 
sustainable design. Working with Foster 
and Partners, we were principal engineering
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