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Unmanned Aircraft

Dyke Weatherington, author of the 
DoDά¦ƴƳŀƴƴŜŘ {ȅǎǘŜƳǎ wƻŀŘƳŀǇ  
2007 ςнлонέ ǎǳƳƳŜŘ ǳǇ ǘƘŜ ǊƻƭŜ ƻŦ 
military Unmanned Systems as being 
missions that  were:

Á dull,
Á dirty
Á and / or dangerous.

In oil, gas and mineral exploration and 
production activities, there are 
additional potential roles for UA:

Á where they can get better quality 
data;

Á where the low operating cost 
allows them to be used on a 
routine basis.
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Unmanned Aircraft have already been used in Exploration & Production activities

Oil pipeline monitoring

Aeronautics Defence Systems provide pipeline
monitoring services in Angola to 
ChevronTexaco under a $ 4 million contract.

More recently, Aeronautics Defence Systems 
have provided a comprehensive coastal patrol 
service in Nigeria for $ 260 million, using a 
combination of unmanned aircraft, unmanned 
ships and Ground Control Stations.

from UAV SystemsTheGlobal Perspective 2005
by Blyenburgh & Co
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The problems with satellite imagery

Á άLǘ Ŏŀƴ ǘŀƪŜ ǳǇ ǘƻ мп Řŀȅǎ ŦƻǊ ǘƘŜ [ƻǿ 9ŀǊǘƘ hǊōƛǘ ǎŀǘŜƭƭƛǘŜ ǘƻ ōŜ ƻǾŜǊ ǘƘŜ ŀǊŜŀ ƻŦ 
ƛƴǘŜǊŜǎǘΦέ

Á ά{ŀǘŜƭƭƛǘŜ ōŀƴŘǿƛŘǘƘ ƛǎ ōƻǘƘ limited and expensive ŀǘ ǘƘŜ ǇǊŜǎŜƴǘ ǘƛƳŜΦέ

Á Clouds can obscure part, or all, of the underlying terrain of interest.
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Magnetic field surveys: a popular geophysical application of Unmanned Aircraft

! ǎǳǊǾŜȅ ƛƴ ǿƘƛŎƘ ǘƘŜ 9ŀǊǘƘΩǎ ƳŀƎƴŜǘƛŎ ŦƛŜƭŘ ƛǎ ƳŜŀǎǳǊŜŘ ǳǎƛƴƎ ƘƛƎƘ resolution, lightweight, 
Caesium beam magnetometers, mounted at the wing tips, as shown below.

MagSurveyPrionby MagsurveyLimited, from http://www.magsurvey.co.uk/

magnetometer

magnetometer

http://www.magsurvey.co.uk/
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Universal Wing surveys completed in 2007 from Princeton, British Columbia

Á 26 MAR 2007 ς10 APR 2007
1,600 line km 
Alberta, Canada: $24k

Á 16 APR 2007 ς30 AUG 2007
>20,000 line km
Nunavut, Canada: $300k

Á 20 OCT 2007 ς23 NOV 2007
>6,500 line km
Northwest Territories, Canada: $97.5k

Quality magnetic field data

Unmanned Aircraft can fly at lower elevations and slower
than manned aircraft and can deliver helicopter-like data 
quality at a fraction of the cost.

ά²Ŝ ǳǎŜ a high performance Cesiummagnetometer (model G-823A) to provide high 
sensitivity of 0.004nT/sqrt(Hz) RMS. This facilitates high quality data acquisition.έ
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From Christer Broman at ConocoPhillips
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What are the compelling capabilities of Unmanned Aircraft?

QinetiQ

Zephyr
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From a presentation by James Macnaeat SEG 2006

Á Unmanned Aircraft can fly all night, night after night, at low levels (such as 50 feet AGL).
Á UA made from carbon fibre create no induced eddy currents and lower magnetic fields.

Unmanned Aircraft can fly when the electrical and magnetic noise levels are low

Quiet period from 
midnight to noon
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Unmanned Aircraft can fly where pilots prefer not to go

As exploration activities move to the more hostile regions of the Earth, such as the Arctic 
Ocean, and to more politically unstable areas, expect to see a growing use of Unmanned 
Aircraft operating in areas where it would be irresponsible to expect pilots to fly:

Á low level, night flights over the Arctic Ocean;

Á flights over regions in which there is low level strife, where the larger manned survey 
aircraft provide target practice and some excitement for the locals.
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Unmanned Aircraft collect higher resolution data

Being smaller and always flying using precision navigation, the Unmanned Aircraft can fly 
ŎƭƻǎŜǊ ǘƻ ǘƘŜ ƎǊƻǳƴŘ όάǘƛƎƘǘ ŘǊŀǇŜέύ ŀƴŘ ŎƻƭƭŜŎǘ ƘƛƎƘŜǊ ǊŜǎƻƭǳǘƛƻƴ ŘŀǘŀΦ
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The advantages of using Unmanned Aircraft in E & P activities

Á Unmanned Aircraft create less of a disturbance to the parameters being measured such 
as the  magnetic, or, gravitational field, since they are smaller and are often constructed 
using non-metallic materials, typically carbon fibre. However, the instruments are closer 
to sources of electrical noise on the aircraft.

Á Unmanned Aircraft cost less to operate per line km, since:

o an Unmanned Aircraft operator can manage several UA at the same time;

o the Unmanned Aircraft uses less than 20% of the fuel used by a manned aircraft 

Á Small Unmanned Aircraft are more environmentally friendly since they:

o require less materials to build and is easier to dispose of at the end of its life;

o use less fuel and creates less pollution per km travelled;

o make less noise in flight;

Á Unmanned Aircraft can routinely fly missions covering the same area, day after day, to 
perform measurements for use in change detection and data averaging:

o detecting a leak in an oil pipeline using differential thermal and / or SAR imaging.
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However, Unmanned Aircraft have not yet seen widespread deployment...

Á Unmanned Aircraft are not permitted to fly in un-segregated air space.

Á UA do not have a protected aeronautical frequency band.

Á UA are not sufficiently reliable. Many Unmanned Aircraft in use today are single engine 
experimental or state aircraft, and experience human, mechanical and other failures.

Á Many UA have not yet clocked up sufficient flight hours to provide data for a convincing 
safety case, without which the National Aviation Authorities, such as the FAA, the CAA, 
ǿƛƭƭ ƴƻǘ ƛǎǎǳŜ ƻŦ /ŜǊǘƛŦƛŎŀǘŜ ƻŦ !ǳǘƘƻǊƛȊŀǘƛƻƴ όά/h!έύ ǘƻ Ŧƭȅ ŜǾŜƴ ƛƴ ǊŜǎǘǊƛŎǘŜŘ ŀƛǊ ǎǇŀŎŜΦ

Á There are legal uncertainties surrounding an Unmanned Aircraft crash that need to be 
resolved in a court case. This uncertainty increases the insurance costs, and can blow the 
business case out of the water. Even without the legal uncertainties, insurance costs are 
inversely related to flight hours, and one typically needs $10 million of insurance cover.

Á UA do not yet have a detect and avoid system to enable them to detect and avoid other 
airborne objects, such as the farmer flying a Cessna in the Canadian outback.

Á Government security services need to be sure the Unmanned Aircraft cannot be used by 
criminals or terrorists.
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It will take a few years before we see UA in widespread commercial applications...

Á UA systems developers are getting their flight hours and experience in the military sector.
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sniper

Militia with RPG

children

Militia with AK47

IED

Civilians
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Aerial photography: the most popular civilian application of Unmanned Aircraft

Photo taken with a 
midsize Canon G10

This, however, is not 
good enough for use in 
oil and gas pipeline 
monitoring.

We need to be able to 
read number plates 
and identify faces and 
objects from at least 
600 feet with no image 
enhancement to 
enable real time data 
interpretation on the 
unmanned aircraft.
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Object detection and identification at 600 feet from a moving aircraft.

Above: side looking photograph using a 100mm MACRO lens and camera travelling at 30 mph.

Lƴ ǘƘŜ ŀōƻǾŜ ǇƘƻǘƻƎǊŀǇƘǎΣ ǳǎƛƴƎ ŀ ǇǊƻŦŜǎǎƛƻƴŀƭ ά[έ ǎŜǊƛŜǎ ƛƳŀƎŜ ǎǘŀōƛƭƛǎŜŘ /ŀƴƻƴ ƭŜƴǎΥ
ISO setting = 800
shutter speed = 1/2,000 second



RPA in oil, gas and mineral exploration 19

Exploration and Production activities take place throughout the world...

From a climate point of view, the Arctic region has some of the most severe weather 
conditions one could encounter:

Á total darkness (in winter time)

Á temperatures: drops to -40C

Á spray icing

Á snow and ice

Part of the Trans Alaska Pipeline, from http://www.usgs.gov


