The rise of Drones

Intr od uc tion

The mission statement for this project is to ‘’assess
the potential benefits of drones in terrestrial
remote sensing’’.

Dragonfly defines a drone as ‘’a reusable
unmanned vehicle flown terrestrially or in space,
controlled remotely or flying autonomously
using on-board flight plans, sensors, positioning
systems or controls.’’

The biology of insects, e.g. bees and dragonflies, and their flight characteristics
are inspiring a new generation of drone designs for terrestrial and space bound
civilian applications. The authors identify with the new trend and have adopted
the name Dragonfly to embody the project operating values and characteristics.
Accordingly, our logo is an origami representing an abstract version of a
dragonfly. The flags represent the national origins of the authors.

Dragonfly examines the way drone technologies
are helping life on Earth, the current state of those
technologies and compares the performance
between drones & satellites.
Direction and trends for technical advancement in
drones and related technologies are researched
and discussed. Demand for goods and services is
a key driver of technology advancement and the
formation of new markets. The market for drone
applications in remote sensing is investigated and
analyzed.
Dragonfly examines legal constraints affecting
drones at national and international level. An
overall assessment and a prospective impact on
remote sensing is presented.
The outcomes sought throughout this report have
been to create a body of research in key areas of
technology, business and law, to raise readers’
awareness of how drones might meet societal
needs now and in the future. In so doing the report
identifies a number of barriers that could hinder
the rise of drones and their take up by society and
industry.
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In Resource Management, drones can work in tandem with satellites
providing more detailed complementary data. Drones, however, cannot
be deployed successfully for some applications due to their limited
payload. Some applications are not suited to satellites because of their
low resolution and the top-view elevation hindering sufficient in-depth
analyses. Some tasks, therefore, require the use of both platforms.

Dragonfly focuses on terrestrial remote sensing, a field where drones
are making their mark in the provision of precise localized data at short
notice and in a time efficient manner. Drones are also recognized to
complement the work of space assets (satellites) and specialist aircraft.
The selection of Climate Studies, Disaster Management and Resource
Management warranting detailed investigation by Dragonfly is
principally driven by political and environmental factors. It is our sense
that political and environmental forces at play in those sectors are
strong. Successful drone applications thus create high levels of interest,
increasing the likelihood of uptake by industry, commerce and the nongovernmental sector.

Weather Forecasting is another example where drones can work in
conjunction with satellites. It has been shown that drones are able
to improve short term local forecasts for providing real time reports.
Meanwhile, top-level data from satellites is required to make long term
weather predictions.

S

SG

C re

:
dit

U

Disaster Management requires fast response. The unique rapid
intervention capability of the drone makes its deployment compelling
but in major disasters it is unlikely that it would replace the use of
satellites. Rescue teams on the ground benefit from real-time data
collected by drones and, depending on the size of the disaster, an entire
area of interest could be covered by a single drone to provide detailed
information. Low complexity and rapid deployment capability makes
up for short flight duration considered a limitation in other missions.
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Climate Studies application is a good example where drones and
satellites work together. The global view of satellites allows remote
sensing and Earth observation on a large scale. They are used either
to track changes (e.g. the reduction of ice sheets) or to identify where
more detailed research may be needed. Drones can be deployed to
a specific location to provide more precise information. Satellites and
drones may be deployed together to enhance Earth observation and
scientific studies.
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dr ones c apabilities
Mission

Small drones

Large drones

Satellite

Range

--

+

++

Flexibility

++

+

-

Endurance

--

++

++

Cloud cover dependency

++

+

--

Reliability

0

+

++

0

+

++

++

+

0

++

+

0

-

0

++

0

+

+

Payload
Resolu�on
Processing

Precision
Mosaicking/ geocoding
eﬀort
Processing �me

(++ optimum, + good, 0 average, - poor, -- very poor) (Matese, et al., 2015)

Mul�spec�ral
Panchroma�c
SAR

0.5

1.0

5.0 10.0

50.0 100.0

Highest achieved satellite resolu�on 1972-2013

0.1

Drone resolu�on
1980

4

1990

2000

2010

5

Fu t ure Tech Trends
Energy management

Propulsion

Improvement of energy sources.
Innovative battery technologies.
Better energy management
software.

Development of nature-inspired
“flapping wings”.
Use ionic thrusters to replace
propellers

Autonomy

Swarming formation

Acquiring a new level of “situation
awareness”.
Advances in image recognition
through machine learning
algorithms.

Simple teaming approach.
Copy the interaction and
behavior of termites.

Sensors and payload

Materials and design

New concept of “biodrone”.
Constant advances in 3D printing
technologies.
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Better integration with Miniaturized
Electro-Mechanical System.
Utilization of lasers and fiber-optics for
new generation of gyroscopes.
Enhancement of GPS systems.
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Market Trends

The number of deals and their funding for
drone companies has increased significantly in
the last two years. In 2016, commercial drone
manufacturing became monopolistic, led by DJI
of China. This led to a decrease in funding for
drone manufacturers
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There are several enabling industries shown above
whose markets are growing. The growth of those
markets will influence drone functional capabilities
positively. One market that is not growing is the
digital camera industry but the uptake of drone
imaging applications may re-ignite this market.
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Because of a monopoly in the manufacturing of
civilian drones, companies have shifted to the
service market making it the largest segment of
the industry in North America and Europe.
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Drones could help improve weather forecasting
and in Europe, for example could save up to
340€ M per annum in accident claims. Drones
also facilitate research in inhospitable areas,
such as glaciers and volcano plumes. Increased
knowledge of volcano activity could reduce the
economic impact of eruptions.
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At a certain farm size, drones are more costeffective than satellite or aircraft-based remote
sensing. This is advantageous to the developing
countries, where farms tend to be smaller.
Precision Agriculture uses remote sensing imagery
as a tool in Site Specific Management, which allows
farmers to apply precise quantities of fertilizer,
pesticide, water, seeds, etc. to optimize crop
growth. Drones have recently become a player
in precision agriculture and should quickly gain a
significant market share.

M�����

Drones reduce costs associated with tracking mine
stockpiles by 22% when compared to traditional
surveying methods. They help provide images of
resource stockpiles at twice the frequency with
four times less labor resource hours.

Environmental impacts:
4.48 kg less N2/Ha
54% less Herbicides
40% less Insecticides

P�������� A���������� T�����

The first 6 hours after a disaster are critical to Search
and Rescue (S&R). Drones can offer instant imagery,
reducing operating cost and human casualty. The
cost of a single urban S&R team in USA is around
$ 200 000 for a typical 3-day mission. By providing
rapid imagery guiding rescue efforts, overall costs
can be greatly reduced.

To process claims quickly, insurance agencies can use
drones to check damaged buildings and property.
This technology enables insurance carriers such as
Allstate, to inspect roofs without employing ladder
teams. This helps in processing insurance claims
more quickly and reducing overhead costs.
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Polic y Consider ations
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Current drone policy development
involves the following concepts:
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International Fr a mew ork s

Yes
No
Not Defined
Weight
(kg)

Australia

Type of
use

<2

Altitude
(m)

Operation
Certificate
Required

Area
Restriction

Visual Line
of Sight
Required

Privacy
Rules
Addressed

Insurance
Required

Government
Approval

120

2 - 25
25 - 150

Canada
China

France

Germany
India

>35

Non-Recreational

150

1.5 - 150
<25

Hobby Category A

>25

Hobby Category B

<25

Experiment & Tests

<150

Special Activities

150

<5
5 - 25
>25

Non-Recreational
use only

Russia

>0.25

30

>0.2
<20

150

20 - 150
<25

30
<61

<20
<0.2

U.S.A

Recreational

<1.5

Japan

U.K
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<35

Non-Recreational

120
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Recommendations
Drone technology offers advantages in remote
sensing that makes them an ideal platform for use
in a range of niche applications. Drones are found
to work well in conjunction with remote sensing
satellites but in some cases, they could be a direct
replacement for space-based solutions. The use of
drone based remote sensing to conduct missions
in climate studies, resource management and
disaster management is the subject of research by
Dragonfly.
Drones are a unique platform for providing new
information to GEOS. Drones should, therefore,
be integrated into GEOS and into private weather
monitoring services. Drones as part of GEOS should
be deployed more often in disaster management as
they offer, in some situations, superior capabilities
to those offered by satellites. The financial payback
for the extra cost of integrating drones into GEOS
would be sourced from savings resulting from
better management of disasters or a reduction in
accidents in bad weather conditions.

Disaster management is a useful application of
drones, thus, Dragonfly recommends that they be
incorporated more into search and rescue teams
by government allocation of budgets for such
tools, including the training of personnel.
In the insurance industry, drones could be used
to obtain images of damaged assets for loss
adjustment and to provide means of estimating cost
of repairs to damaged buildings and infrastructure.
Insurance companies could collectively establish
a self-funding service company to provide images
and data services to the consortium funding it.
Alternatively, a private drone service company
could provide data services.
International drone regulation is missing. It is
recommended that the International Civil Aviation
Organization (ICAO) is given the responsibility of
administering the regulations.
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