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Aerospace Defence Security Space (ADS)—Written evidence (RPA0021)

Inquiry into the civil use of remotely piloted aircraft systems in the EU
ABOUT ADS

ADS is the premier trade association advancing the UK’s Aerospace, Defence, Security and
Space industries. ADS comprises around 900 member companies across all four industries,
with over 850 of these companies identified as Small and Medium Size Enterprises (SMEs).
Together with its regional partners, ADS represents over 2,600 companies across the UK
supply chain.

The UK is a world leader in the supply of Aerospace, Defence, Security and Space products
and services. With strengths in manufacturing, engineering and innovation, the sectors that
ADS represent support around one million UK jobs, achieve revenues of over £27bn, support
hundreds of thousands of jobs and invest around £3bn in R&D annually.

SUMMARY
e Growth of the future civilian RPAS market is significant

Development of civilian RPAS technology and the market growth potential will be
significant over the next 10-20 years. Size and weight flexibility means the civilian use of
RPAS could be utilised for a wide range of operations — including crop monitoring, search
and rescue and telecommunications.

e Regulatory issues and changes must be addressed at an international level

Due to the global nature of our industries, developments in the regulatory system must
be achieved at an international level to allow the market to grow and for new standards
to be implemented safely and effectively. The UK and the EU must ensure it is leading
these regulatory developments to ensure it can take advantage of growth opportunities.

¢ Industry groups and ongoing initiatives must be consulted on future changes

The UK’s ASTRAEA programme is an example of industry working together in order to
foster the new technologies required to grow the RPAS market, to understand fully the
regulatory environment that is required, and to ensure that the operation of RPAS is
done effectively and safely. Industry expertise and knowledge will be a key input across
all areas which require focus in order for the market to develop.
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RESPONSE TO THE COMMITTEE’S QUESTIONS

1.1

1.2

1.3

2.1

2.2

2.3

Do you agree with the priorities identified in the European Commission’s
Communication for opening the aviation market to the civil use of RPAS? Are there
other priorities which should have been included?

The European Union Commission’s priorities listed in the April 2014 communication
outline many of the key steps required in order to integrate civil remotely piloted
aircraft systems (RPAS) into domestic and European airspace. They also identify the
ways in which it will be necessary to foster growth and technology innovation in order
to ensure the European share in this market will increase.

In addition to the priorities listed within the communication, it will be vitally important
that European industry is consulted as new proposals and regulatory changes are
developed. This is vital in order to ensure that those regulatory changes are
proportionate and cost effective for industry, whilst ensuring aviation safety, which is
of primary importance to the development of RPAS.

It is also important that national initiatives in the UK and across Europe are
encouraged to support the body of evidence that has been, and is being, collected by
ongoing initiatives such as ASTRAEA (Autonomous Systems Technology Related
Airborne Evaluation & Assessment). This is necessary to underpin system certification
of RPAS for the wide range of civilian uses which could be made available.

What are the advantages and disadvantages of regulating RPAS at the national, EU
or international levels, for example in the International Civil Aviation Organization
(ICAO)? Are the EU’s actions, proposed or otherwise, consistent with developments in
non-EU countries, for example in the United States?

Due to the global nature of our industry and the regulations which underpin aviation
operations, any development or changes to these regulations in order to
accommodate RPAS integration must be achieved at an international level. Not only
will this allow the flight of RPAS across international borders, but it will also ensure the
growth of the UK’s RPAS industry operates on a level playing field internationally.

It is, therefore, vital that there is one set of internationally recognised regulations,
rather than regional specific ones for e.g. Europe, USA, Asia etc. The need to meet
multiple regulatory requirements would greatly hinder the growth of the RPAS market.

It is also important to ensure that the UK and European industry are at the forefront of
standard setting and rule making at an international level. The EU, including the UK,
are leading the way in regulatory development but other countries (e.g. Japan in
relation to agriculture) have more practical experience in spite of the significant and
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3.1

3.2

3.3

4.1.

continuing growth in operations of small RPAS in the UK. The region that takes the
initiative to progress with a regulatory framework will both drive international
regulatory development policy, and simultaneously gain the commercial advantage
required to grow its market share.

In which new or innovative ways do you think RPAS will be used in the future?

As the operation of RPAS does not require an on-board pilot — rather an operator on
the ground — the design and engineering of these products is less constrained than the
development of manned aircraft. This will allow an increased degree of flexibility on
size, increased payload, endurance levels and the ability to fly in hazardous
environments.

Currently, there are around 250 licensed operators of less than 20kg RPAS in the UK —
ranging from agriculture monitoring, to filming of sporting events, to safety inspections
on oil rigs. The number of licences being granted has been doubling annually for the
last few years.

There are a number of industries where civil RPAS could be used in the future
including:

e Security —through the increased use of airborne surveillance systems at events
and in dangerous situations.

e Search and Rescue — to eventually replace manned services where more efficient.

e Agriculture —the monitoring of crops.

e Telecommunications — creating temporary communications links in emergency
situations or at every day events.

e Conservation —to track endangered species and changes to wildlife habitats. Early
developments have been made in this area through the use of RPAS to track
endangered species in the Gobi Desert.

e Energy — the monitoring of overhead power-lines and nuclear power station
construction.

e Construction — to inform architects and project managers of progress and for the
lifting of materials

e Logistics — for the movement and delivery of parcels/packages, military equipment
or emergency assistance equipment.

What is your view of the estimate by the AeroSpace and Defence Industries
Association of Europe that RPAS activities will create about 150,000 jobs in the EU by
2050? What are the factors that might restrict the growth of the RPAS market?

The employment projections for European industry, set out by the AeroSpace and
Defence Industries Association of Europe (ASD), are supported by ADS. Much of this,
however, is dependent on the development of the regulatory environment which
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4.2.

4.3.

4.4.

4.5.

4.6.

5.1.

allows the RPAS market to grow significantly. Until access and integration into current
airspace is fully understood, and the frameworks are in place to develop this
understanding, the progression of a civilian RPAS industry in Europe may be hindered.
The UK’s ASTRAEA programme is a key focal point for developing the technologies and
supporting the development of the regulations necessary to achieve this integration —
and it showcases the UK’s leading expertise in the area.

Future market growth will be dependent on increased sophistication and access to
unsegregated airspace. In the last five years, the civil application of small (generally
sub 5kg) rotorcraft has developed rapidly but their impact on the UK’s high skill
manufacturing base will inevitably be fairly limited. The main opportunities for the UK
in the large RPAS class are with the next generation of military RPAS and the
potentially significant civil market for long endurance and unmanned aircraft.

RPAS depend on a high degree of automation of many decision-making functions that
support the authority and decisions of the remote pilot. Ultimately these will become
intelligent Autonomous Systems that have the integrity to assume full authority for
decision making (such as detect and avoid) whilst being operated by a remote pilot.
These capabilities have application in many other domains and RPAS are the leading
edge of their development for regulated use.

In parallel to the market for products, the progressive adoption of Autonomous
Systems into both manned and unmanned systems will create demand for new
support services. Opportunities for companies to offer new services will include: the
creation of RPAS infrastructure at regional airfields; the provision of specialised
maintenance operations; training and licensing of pilots to fly vehicles remotely;
specialised legal and insurance services.

The aircraft insurance market is worth approximately $4.5bn per annum worldwide, of
which approximately 65% goes through the London market (52.9bn). If development
of the RPAS market represented an increase of just 1% of the insurance money going
through London, that would equate to an extra $30m annually.

In addition, as a world leader in the technology, the UK also stands to benefit from
education, training and consultancy services. Additionally, the technologies necessary
to achieve safe operation of RPAS in non-segregated airspace will deliver safety,
security and efficiency improvements to manned civil aviation.

Will the existing competences of Member States for the safety of military and civil
aircraft, as well as for more general issues such as the allocation and use of radio
spectrum, be impacted by the proposed changes in the remit of the European
Aviation Safety Agency (EASA)?

ADS supports a review of the ‘excluded aircraft’ list, as part of the European
Commission’s policy initiative on changes to EASA’s basic regulation, to reflect both
the risk based approach to safety it is developing, and to ensure that it is involved in
new technology developments. The civilian use of RPAS and UAS in the future should
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5.2.

5.3.

5.4.

6.1.

be a priority for consideration due to the inherent capabilities of the UK’s RPAS
industry and future projections for growth.

This extension of the remit to include small RPAS in the 20kg to 150kg class, however,
must be developed in cooperation with other member states across the EU and could
delay the development of the sector if not approached strategically. RPAS in this class
have less need to transition national boundaries, but any developments at EASA must
be implemented across EU member states to avoid discrepancies.

Allocation and use of the radio spectrum for RPAS command, control and
communications (C3) is regulated at international level by the ITU-R and ICAO
respectively, and will continue to be managed in a harmonised way following practices
likely to be similar to those used in manned aviation that allow national
administrations to organise air traffic to achieve optimum efficiency within their own
authority. Programmes such as ASTRAEA provide a forum for industry to sustain the
competence of CAA, Ofcom and DFT in the special conditions that apply to RPAS C3, in
particular the modern ICT foundations of the innovative solutions that will be used in
future unmanned, and indeed, manned aviation.

The use of such advanced networked systems introduces significant information
assurance issues, whose impact on safety is potentially severe, although not fully
qguantified at present, and will require oversight and regulation by international and
national authorities responsible for electronic communications. These issues are
already being studied within ICAO and it is expected that EASA will state its intentions
and preferred direction through NPAs (Notices of Proposed Amendments) addressing
the cybersecurity of aviation systems. Again, programmes such as ASTRAEA provide an
opportunity for industry to engage with EASA, EUROCAE, and national regulators such
as CESG and CPNI in the UK, so that consistent understanding is achieved and solutions
that apply uniformly across all aviation systems can be developed.

Are the existing data protection, liability and insurance regimes at EU and Member
State levels sufficient to address the concerns raised by the potential greater use of
RPAS, or are changes required?

The removal of the ‘on-board’ pilot for a pilot which is connected via a ground station,
and the increased level of automation on the air vehicle to improve avoid and
detection capabilities, will require extensions to the insurance and liability regimes,
but are within the capabilities of the industry. The UK is in a strong position to play a
leading role in this as a leader in the aerospace insurance market. However, delivery of
these extensions will also require a significant increase in recognition of the civilian
uses of RPAS and the perception of their operation.

Is EU research and development funding for RPAS sufficiently targeted towards the
most important issues, for example, getting the airspace regulatory framework right,
as against improving the limited airworthiness of today’s small and lightweight
RPAS?
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7.1.

7.2.

7.3.

Small and lightweight RPAS are a sub-set of RPAS and have to be subject to the same
safety rules only ameliorated by the limited extent of risk to people and structures on
the ground through operational restrictions. For the RPAS market to grow, these
operational restrictions will have to be adapted proportionately to a wider range of
operation, in particular above 500 feet and beyond visual line-of-sight, when small
RPAS will be subjected to the same regulatory requirements of larger systems. It is,
therefore, logical to concentrate the research effort on addressing the full RPAS
requirement, with the result being proportionately applied to small RPAS.

The UK’s ASTRAEA programme has developed decision support technology initially
intended for the unmanned domain that can be re-introduced back into the manned
domain to make pilots even better aware of their situation and flight status. Such
technologies will have spin-off potential into other sectors including transport,
automotive and health.

Similarly, sensor and communications technology in development for RPAS will have a
number of civilian uses that have the potential to greatly improve everyday services,
for example in the telecommunications and health sectors. Inclusion in medical
equipment, both in and outside the body, is likely to benefit doctors monitoring the
real-time health of patients both in person and at a distance.

19 September 2014
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House of Lords submitted evidence regarding the Civil use of Remotely Piloted Aircraft
Systems

A. AeroSynergy Certification Ltd (ASC)

ASC was set up in January 2014 in order to support companies and RPAS development
organisations in the safe introduction RPAS for civil purposes. ASC are specialists in the
emerging civil RPAS certification sector. ASC aims not only to support existing and
established aerospace companies but to also guide new start up RPAS organisations who
may have just ‘put wings on their robots’ and are not familiar with the aviation system and
who’s knowledge of aircraft certification is particularly limited.

B. C
ivil use of remotely piloted aircraft systems (RPAS) in the EU: Questions and answers

Questions posed:

1) Question 1: “what is an ‘equivalent’ level of safety to manned aircraft, and how can
RPAS be protected against security threats?”

1.1) Answer 1: To answer the first part of question
1, ‘equivalent levels of safety to manned aircraft’: The equivalent level of safety for RPAS
should be the minimum required to maintain the tolerable accident rate equivalent to that
of a manned aircraft of similar size or type.

1.2) By maintaining the tolerable accident rate to
this equivalent level, 3™ parties on the ground should be exposed to a risk no greater than
that of an equivalent manned aircraft. For RPAS of a size and weight below that of known
manned aircraft, such comparisons become more difficult. Therefore a ‘higher tolerable’
Catastrophic! accident rate of one per 10,000 flight hours (10 per flight hour) is deemed
appropriate for all RPAS with no direct manned aircraft size or weight comparator 2.

1.3) For mid-air collision accident rates things are
different. 3rd parties in the air should be exposed to a risk no greater than that of an

! Catastrophic is defined as an accident that would result in one or more fatalities.
2 Source: Joint Authorities for Rulemaking of Unmanned Systems (JARUS) paper: AMC RPAS.1309 and
accompanying scoping paper.
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equivalent mid-air collision between two aircraft. It is accepted that a mid-air collision
involving even a small RPAS could cause a Catastrophic accident to any other aircraft
including large transport types. In manned aircraft the pilots (aided by ATC) do most of
separation assurance however with RPAS this will need to be accomplished, in part, by some
form of Detect and Avoid system.

1.4) The RPAS pilot may still use ATC services and
may be able to provide separation assurance, however other factors such as data link
latency, a lack of situational awareness and the fact that the data link between the control
station and the air vehicle cannot be relied upon to be in place at all times especially at low
levels where aircraft congregate near airports and aerodromes, could all lead to a lower level
of safety compared with that of a manned aircraft. Therefore a Detect and Avoid system
must be able to automatically take evasive action with or without the RPAS pilot in the loop.

1.5) A Catastrophic mid-air collision cannot be a direct consequence of a Detect & Avoid
system failure condition alone, as any such mid-air collision must also be the result of other
factors and external events such as the pilot’s actions in the oncoming aircraft. Therefore the
consequence of a system failure should be no worse than loss of adequate separation. By
definition there must be at least another aircraft on a conflicting trajectory that fails to
separate, and possibly ATC failures as well.

1.6) Therefore, loss of Detect and Avoid system alone would result in a large reduction in
safety margins and is therefore classified Hazardous3. Furthermore, as type-certification
would permit operations in all classes of airspace, the possibility of a mid-air collision with a
large transport aircraft cannot be ruled out. Thus a classification of Hazardous would require
a quantitative probability requirement commensurate with that of a large transport aircraft,
giving a probability value of 1 x 10”7 per flight hour for the Detect & Avoid system and
supporting systems.

1.7) As a note of caution, there may be
malfunctions of a Detect & Avoid system that could lead directly to a mid-air collision, i.e.
the system malfunctions in such a way that it actively guides the RPAS towards other traffic
rather than acting to avoid a collision, i.e. ‘Detect and Attack’. These malfunctions are of
such significance that it must be considered to result in a Catastrophic event and thus be

3 Hazardous: Possible examples of ‘a large reduction in safety margins or functional capabilities’ might include:
a) Unintended deviations from the flight path if operating in the open airspace;
b) Potential loss of safe separation (e.g. loss of D&A, incorrect altitude reporting);
c) Activation of an emergency recovery capability potentially resulting in loss of the RPA where a
fatality is not expected to occur.
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assigned the highest levels of software development assurance and systems availability and
integrity.

1.8) To answer the second part of question 1, ‘how
can RPAS be protected against security threats?’

1.9) The worst event scenario could be a
deliberate attempt to take over and fly an RPAS into a prominent public building, ground
infrastructure or a large transport aircraft in flight.

1.10) Dealing with the latter first, a well-designed
RPAS Detect and Avoid system, as mentioned at the bottom of section 1.4, “Therefore a
Detect and Avoid system must be able to automatically take evasive action with or without
the RPAS pilot in the loop” , must be able to protect 3™ parties both in the air and on the
ground in the event of any potentially dangerous instruction, be it by human error or
malicious, that could put lives in danger. See also 1.7.

1.11) Many commenters talk of security measures
to protect both the Control Station and the air vehicle from outside attack by both physical
barriers and by software encryption methods etc. However, as RPAS are almost entirely
systems driven, such systems will need to maintain protection against any security threats
over and above the physical security of the Control Station.

1.12) The possibility of any controlled surface
impact event, possibly far more likely the result of a Human Factors failing than any
malicious attack, will require procedures and safeguards to prevent such an occurrence. i.e.
the pilot inadvertently instructs the air vehicle to land where it should not.

1.13) Therefore, built into the system of any RPAS
could be programmed all suitable landing sites within its range boundary. Any malicious
attack can only then result in the aircraft landing at one of these programmed sites. Such
landing site programmes would have to be imbedded in the system and not changeable
from the control station or any other form of attack whilst the aircraft is in flight.

1.14) Any other catastrophic failure that might bring
the aircraft down at a random location combined with a coincidental malicious attack should
not be considered.
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1.15) Such a system would help to prevent both;

e a Human Factors error where a pilot might inadvertently put in the coordinates to land
on the Houses of Parliament instead of Southend airport; Catastrophic! or

e a malicious attack on the RPAS control station or its data link that could have the same
end affect.

1.16) Such a system will not, for example, stop the
highjack of a cargo of diamonds on a flight being diverted to an alternative airport by a
physical attack on the Control Station and its personnel. Therefore a good lock will still be
required on the Control Station door!

2.)Question 2: “does the current framework for liability and insurance for manned aircraft
need to be amended to take into account the specificities of RPAS?”

2.1) Answer 2: No. If, as per my answer ref: 1.1 above,
the equivalent level of safety for PRAS can be shown to maintain the tolerable accident rate
to that of a manned aircraft of similar size or type then no change to the current framework
for liability and insurance should be needed. However the free insurance market place will
set rates based on the risk.

3.) Question 3: “Do you agree with the priorities
identified in the European Commission’s

Communication for opening the aviation market to the civil use of RPAS? Are there

other priorities which should have been included?”

3.1)Answer 3: Yes. The main priority is to ensure larger RPAS are safe and with continued
support to RPAS related rules and implementing regulations this can be achieved.

4.) Question 4: “What are the advantages and
disadvantages of regulating RPAS at the national, EU or international levels, for example in
the International Civil Aviation Organization (ICAQO)? Are the EU’s actions, proposed or
otherwise, consistent with developments in non-EU countries, for example in the United
States?”

4.1) Answer 4: ICAO is a very high level organisation
mainly concerned with cross boarder flights. Regulations within Europe should be developed
by EASA. The Joint Authorities for Rulemaking of Unmanned Aircraft (JARUS) is an
international body already working towards world standards for unmanned aircraft. JARUS is
supported by EASA. However, at present, industry is denied access to contribute to JARUS.
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5.) Question 5: “In which new or innovative ways do
you think RPAS will be used in the future?”

5.1) Answer 5: This is a very difficult question to answer
without a crystal ball. Like mobile phones, nobody could have envisaged their uses when
they first came out. | would just say, prepare for an exponential increase in uses.

6.) Question 6: “What is your view of the estimate by
the AeroSpace and Defence Industries Association of Europe that RPAS activities will create
about 150,000 jobs in the EU by 20507 What are the factors that might restrict the growth of
the RPAS market?”

6.1) Answer 6: Although | have no direct comment on
the above figures | will say that unless the industry seriously starts to look at and embrace
the certification issues for larger RPAS variants (not quad copters and model aircraft sized
types) of these novel aircraft, no commercial flights can be made. It is the initiation of
commercial RPAS flights with the entire support infrastructure that goes with it that will be
the greatest job creation sector.

6.2)The above figures can only be supported with safe and property certificated aircraft
systems. At present the emerging industry appears to be ignoring this Elephant in their
room!

7.) Question 7: “Will the existing competences of
Member States for the safety of military and civil aircraft, as well as for more general issues
such as the allocation and use of radio spectrum, be impacted by the proposed changes in
the remit of the European Aviation Safety Agency (EASA)?”

7.1) Answer 8: No comment.

8.) Question 9: “Are the existing data protection,
liability and insurance regimes at EU and Member State levels sufficient to address the
concerns raised by the potential greater use of RPAS, or are changes required?”

8.1) Answer 9: No comment.

9.) Question 10: “Is EU research and development
funding for RPAS sufficiently targeted towards the most important issues, for example,
getting the airspace regulatory framework right, as against improving the limited
airworthiness of today’s small and lightweight RPAS?”

9.1 Answer 11: No. Small and intimately involved
organisations such as ourselves have seen no conduit to EU funding in order to contribute to
such research. This funding appears to be going to establishment organisations where
contact with the ‘coalface of the business’ is quite often remote.
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Submission by Agent Oriented Software Limited on the civil
use of remotely piloted aircraft systems (RPAS) in the EU

Introduction

The Internal Market, Infrastructure and Employment Sub-Committee of the House of Lords
European Union Committee has requested that Agent Oriented Software Limited (AOS)
make a submissionto the sub-committee.

AOS (www.aosgrp.co.uk) is an SME, based in Cambridge, with a focus on developing and
marketing the intelligent software that underpins the upcoming generation of
autonomous vehicles and systems. Since its establishment in 2011 AOS has worked on a
number of contracts for the Ministry of Defence and Dstl. AOS’s core technology,
intelligent (or BDI) software agents, is a branch of Artificial Intelligence, and was conceived
to address the role of emulating rational human reasoning in dynamic environments.

The original concept of “rational agents” was developed by Michael Bratman
(http://philosophy.stanford.edu/profile/Michael+Bratman/) at Stanford in the 1980s. This
work prompted computer scientists, including key AOS staff members, to develop the area
of BDI (Beliefs, Desires and Intentions) software agents. A good reference to this area is by
Prof Mike Wooldridge of Oxford University
(http://www.cs.ox.ac.uk/people/michael.wooldridge/pubs/rara/).

AOS’s JACK product was first used by DERA (now Dstl) in 2001 and is now deployed in one
of the few operational deployments of autonomous systems — live fire, mobile, robotic
targets for the Australian Special Air Service Regiment (see attached).

There are very few operational autonomous systems. For many years driverless trains have
run safely and reliably on the Docklands Light Railway, and between the terminals at
Gatwick Airport. However, as these systems operate in sanitised or restricted
environments with no human involvement, they are easier to implement.

Currently the most impressive commercial application of autonomous systems is by Rio
Tinto Mining (http://www.riotinto.com/ironore/mine-of-the-future-9603.aspx) in their open cut
iron ore mines, which includes 53 heavy haul trucks, drills and driverless trains. Rio’s major
competitor, BHP Billiton, is also deploying autonomous heavy haul trucks at its Jimblebar
mine: (http://www.miningaustralia.com.au/news/bhp-open-jimblebar-iron-ore-mine-
announces-autonom)

Interestingly the prime commercial benefits cited are: substantial savings in labour costs;
increased reliability of the trucks; and safety.

The challenges for the UAV/RPAS industry is to demonstrate that there are sound business
cases for the introduction of both small and large UAVs and for industry and government
to work together to develop regulations that ensure UAV operations are at least as safe as
manned operations.


http://philosophy.stanford.edu/profile/Michael%2BBratman/)
http://www.cs.ox.ac.uk/people/michael.wooldridge/pubs/rara/)
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AOS is one of the founding industrial partners of ASTRAEA, having been involved since 2006,
and is unique in being the only SME. AOS has made a major financial commitment to
ASTRAEA for two reasons: to contribute to the development of regulations that are both safe
and efficient to comply with, and to build the company’s profile in the supply chains of the
primes.

AOS’s Managing Director, Dr Andrew Lucas, was a principal contributor to the chapter on
autonomy in the Civil Aviation Authority’s CAP722 guidance document on UAS:
(https://www.caa.co.uk/application.aspx?catid=33&pagetype=65&appid=11&m
ode=detail&id=415), Section 2, Chapter 7.

“In which new or innovative ways do you think RPAS will be used in

the future?”

AOS has been asked to contribute to by addressing this question. It is best that the large
and “small” sectors are addressed separately.

Large UAS

AOS sees the most innovative use of large UAS to be in the small packet freight market. With
the growth of e-commerce, organisations such as Amazon are delivering millions of parcels
per week. This mode of commerce has replaced the visit to a local shopping centre or a
nearby major town, to personally inspect and buy, and then take the item home. Likewise,
businesses now rely upon “just in time” practices and reliable deliveries are a necessity to
minimise costs while ensuring on-time service to their customers.

In turn this has dramatically increased the “small packet” freight market. This is typically
based upon a “hub”, e.g., Fedex’s one in Memphis. Fedex provides a valuable example, it is
the world's largest airline in terms of freight tonnes flown and the world's fourth largest in
terms of fleet size. Goods are collected from the dispatch address, transported to Memphis,
and then allocated to the appropriate Memphis/delivery location flight or lorry.

However, this hub approach is not infinitely scalable, at some point it makes sense to

include a complementary, point-to-point service where the volume of freight between two
particular locations justifies this. Interestingly, Fedex’s fleet of approximately 650 aircraft
includes 243 Cessna Caravans, which are a short-range, single---engine aircraft with a cargo
payload of approximately 1.5 tonnes (http://cessna.txtav.com/en/caravan/cessna-caravan).

The economics of the Caravan would be transformed if an unmanned version becomes
feasible. Payload would go up 10% and the aircraft’s utilisation could be increased with
the lack of a need for a duty pilot, and pilot costs would be eliminated.

However the hurdles to be overcome are:

1. Modifying the relevant FAR23/CS23 regulatory rules to accommodate an
autonomous aircraft.

2. Providing a “detect and avoid” capability to allow the aircraft to operate in
uncontrolled (Class G) airspace.

3. Providinganon-board autonomous capability that would allow the unmanned
Caravan to operate in all weather, conditions that currently require an
experienced pilot with good “airmanship” skills.


http://www.caa.co.uk/application.aspx?catid=33&amp;pagetype=65&amp;appid=11&amp;m
http://www.caa.co.uk/application.aspx?catid=33&amp;pagetype=65&amp;appid=11&amp;m
http://cessna.txtav.com/en/caravan/cessna-
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4. Ensuring that the insurance industry would cover such operations.
5. Finally, through openness and good communications, gaining the trust of the
community that such operations will be at least as safe as manned operations.

Small UAS
While AOS is a tier-1 partner in ASTRAEA our company sees the “smal
that will first benefit our company commercially.

III

sector as the one

It is now possible to order a DJI Phantom and have it delivered in time for Christmas:
(http://www.dji.com/product/phantom)

Such small vehicles are truly impressive in their capabilities, but at the same time they
have one limitation: they must be continuously “piloted”, albeit remotely. While this is not
a problem if the UAV is purchased for a leisure activity, however for commercial
applications the most expensive element —the human — remains.

AQS sees an opportunity to develop “autonomous systems”, which include small UAS,
which consequently do not require full---time human involvement. As such systems lack a
“detect and avoid” capability they will remain in restricted airspace, i.e., line---of---sight,
below400feet,andawayfromairportsandhuman activity.

AOS has been looking at the industries, and industrial applications, that would benefit from
this. In the UK the principal ones are agriculture, security of sites (e.g., nuclear power
stations), and support for the emergency services where there is access to airspace.

Agriculture

The UK is similar to most developed western countries, agriculture is still a vital industry
and yet the average age of a British farmer is 59
(http://www.corporatewatch.org/content/rough-guide-
uk-farming-crisis-3-uk-farming-crisis-which-crisis-do-you-mean-0).

Farm labour is not simply expensive, it is very hard to get. The size, and capital cost, of
equipment is growing, to overcome this.

AOS sees a role for autonomous UAVs in agriculture. Vehicles that can carry out a mission
without a human having to be in active control the whole time. This will provide the
productivity improvement that farmers are seeking, and will help to keep the sector viable.

AOS is currently actively developing an application that will greatly improve crop
protection, both for cereal crops as well as orchards. The objective is to ensure greater
production efficiency, while not increasing labour cost.

For the Sub---Committee there is an important distinction — AOS is not just looking at an
autonomous UAYV, it is addressing the problem from a systems perspective, with the UAV
being a core part of an overall system that will involve remote sensors, communications,
other vehicles such as ground robots, and with the farmer acting as the overall supervisor.
This concept benefits from the astonishingly rapid rate of development of low---cost sensors
(ranging from digital cameras through to GPS and infrared sensors), and the widespread
availability of low---cost communications infrastructure — Wi-Fi and 3G/4G mobile.


http://www.dji.com/product/phantom)
http://www.corporatewatch.org/content/rough-
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The hurdles to be overcome include:

o Demonstrating to the regulators that autonomous systems operating on
semi-sanitised sites, such as a farm, or within the boundaries of a nuclear or other
secure site, are safe.

¢ Working with the agricultural community, typically conservative and not
unreasonably sceptical of technology, that autonomous systems will provide the
promised increase in farm productivity — AOS recognises that this will take time
and effort.

o Refining the small UAVs, so that they are more robust and reliable, and can be
operated by non---technical people in hostile environments.

¢ The establishment of a support infrastructure — even with established equipment
such as tractors, farmers must now rely upon technically competent service
personnel to diagnose and repair faults, unlike the “old days” where they mostly
repaired their own equipment.

Conclusion

AQS sees the sub-committee’s enquiry as a valuable means for communicating to the wider
community the benefits of UAVs, their possible commercial uses, and the challenges that
are being addressed.

15 December 2014
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Herewith our responses in italics.

1. Do you agree with the priorities identified in the European Commission’s Communication
for opening the aviation market to the civil use of RPAS? Are there other priorities which
should have been included?

1.1 The Commission’s communication is based on extensive work carried out by the European
RPAS Steering Group (ERSG). The main organizations and experts involved were EASA,
EUROCONTROL, EUROCAE, SESAR JU, JARUS, ECAC, EDA, ESA, ASD, UVSI, EREA and ECA. The
ERSG received the mandate from the European Commission to establish this Roadmap for the
safe integration of civil RPAS into the European aviation system. On 20 June 2013 the final
report was handed over to the Commission.

1.2 The roadmap generated by the ERSG identified pillars which are reflected in the
Commission’s Communication:

e A Regulatory Approach
¢ A Strategic Research Plan
» A Study on the Societal Impact (Liability, Insurance, Data protection etc.)

1.3 Harmonized regulations and standards are key for opening and developing the market.

1.4 In respect of Air vehicles between 20kg and 150kg, the proposed transfer of responsibility
of regulations to EASA is an important step for the harmonization of regulations in Europe.
That does not necessary mean that EASA is performing the certification for RPAS below 150
kg, of greater importance is that Europe has a common set of regulations in all member
states and for that EASA should take the lead. Not forgetting that all stakeholders are
involved in this process including industry.

1.5 For Research, the SESAR JU is the right, and probably today, the only organization to
address this topic. It is recognized that the research part in the roadmap also needs further
development to understand the budget required, timeline and whether there is an impact on
the current ATM master plan. Industry has been promoting a definition phase for this to build
on the roadmap.

1.6 The other actions related to security, liability and data protection in the Communication
are also all important themes that need to be addressed in order to be able to open the
market.
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2. What are the advantages and disadvantages of regulating RPAS at the national, EU or
international levels, for example in the International Civil Aviation Organization (ICAO)? Are
the EU’s actions, proposed or otherwise, consistent with developments in non-EU countries,
for example in the United States?

2.1 ICAO has already been active in the field of RPAS for several years. RPAS regulation needs
to be globally harmonized in order to permit international cross border operations. A global
harmonization is of benefit for the market. Industry (including US industry) has, through
ICCAIA, been supporting the work of ICAO for several years, as have EASA, FAA and many
other Member States such as the UK CAA. The decision by ICAO to move from a working
group to a Panel, starting in November this year, indicates the importance of regulating RPAS
on an international level. Currently ICAO is working on a RPAS Manual, as well as a roadmap
to provide guidelines to the member states and to set the baseline for the future
amendments of the SARPS. The work done in ICAO will for certain influence the EU
regulations in Europe.

3. In which new or innovative ways do you think RPAS will be used in the future?

3.1 It is difficult to predict all the ways that RPAS will be used. That would explain why the
market is so difficult to estimate. Airbus experiences new innovative uses constantly. The
uses are however, dependent not only on technology maturity but also on future regulation
and public perception. To enforce stringent reqgulation will make the systems and operations
too expensive and potentially impossible to comply too. No or less stringent regulations are
also not good. Unsafe systems or operations are not of benefit for the Market.

4. What is your view of the estimate by the Aerospace and Defence Industries Association of
Europe that RPAS activities will create about 150,000 jobs in the EU by 2050? What are the
factors that might restrict the growth of the RPAS market?

4.1 As stated above the market is difficult to predict. It has however, the potential to
generate many job opportunities on the scale indicated. This is very much dependent on
future regulations which will in turn, affect the required investments. Only when the
regulation set is stable can the business case be established with a level of confidence.

5. Will the existing competences of Member States for the safety of military and civil aircraft,
as well as for more general issues such as the allocation and use of radio spectrum, be
impacted by the proposed changes in the remit of the European Aviation Safety Agency
(EASA)?

5.1 The regulations need to be harmonized in Europe and the rest of the world, as it is for
manned aviation. For that EASA is the right organization in Europe. Civil/Military dual use is
another aspect which is important for the business case and hence can stimulate market
growth. This will require however, harmonized regulations between Civil and Military also.
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6. Are the existing data protection, liability and insurance regimes at EU and Member State
levels sufficient to address the concerns raised by the potential greater use of RPAS, or are
changes required?

6.1 This question is linked to the regulation of UAVs in general. Once they are defined the
liabilities, insurances etc. be maturely defined and not before.

7. 1s EU research and development funding for RPAS sufficiently targeted towards the most
important issues, for example, getting the airspace regulatory framework right, as against
improving the limited airworthiness of today’s small and lightweight RPAS?

7.1 The priorities are currently on small RPAS, which are outside of conventional certification;
they are not correctly set from Airbus’s perspective. Hence the key focus should be the
regulatory and monetary support of the certification of UAVs (heavy to light). Many RPAS
and UAVs have autonomous elements to their systems and this autonomy is likely to involve
the greatest Certification effort

7.2 A re-prioritization on certification of UAVs (heavy to light) will boost the civil and military
RPAS market by itself.

22 September 2014
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COULD REMOTELY PILOTED AIRCRAFT SYSTEMS BE CONSIDERED A ‘DISRUPTIVE
INNOVATION’?

Simon Gilderson MBE, Senior Director Alvarez & Marsal

Simon Gilderson is a Senior Director who leads Unmanned Aerial Systems risk
management advisory services for Alvarez & Marsal (A&M). Mr Gilderson retired
from the British Army as a Lieutenant Colonel in 2010 having held senior command
and staff roles in all major operational theatres and has since advised corporate
clients on risk and crisis management.

A&M is a global professional services firm that provides performance
improvement, turnaround management and business advisory services. The firm is
well known for addressing complex business challenges by delivering deep
operational insight and practical solutions that enable clients create efficiency,
increase revenue, reduce costs, control risk and actively manage regulatory
change.

Executive Summary.

Whilst the commercial and leisure use of Remotely Piloted Aircraft Systems
(RPAS) increases rapidly, regulation and risk management evolves cautiously.
Regulation must be reviewed and operator requirements for risk management
and insurance need to develop.

1. The availability and use of RPAS has developed significantly over the past
decade from a high-end and military-limited technology to a commercially
available capability and now mass-produced privately owned and operated
‘toy’. Whilst the numbers and capabilities of these systems have grown,
and have the potential to continue to grow exponentially, regulation and
risk management have not developed to anything like the same degree.
The impact from RPAS is significant. They have the potential to change the
way in which business is conducted, including the movement of freight and
of passengers. They have the capability to add to the already complex
threat matrix facing the security services. And they bring the private
individual, of any age and experience, into a new environment, the
airspace environment, in a way that has never been seen before. The
disruptive effects of RPAS will be significant and regulation and risk
management must develop rapidly to effectively manage this disruption.

2. The use of RPAS can be split into four broad groupings: military /
government, commercial, serious hobbyists and toy operators. The first
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two groups generally consist of large RPAS which, by their scale and use,
are regulated under common aviation policy and controls are already in
place. Even where smaller RPAS are used in these areas, existing
regulation ensures a degree of risk management is in place. Hobbyists
and toy operators tend to be at the smaller scale of RPAS (sub 20kg)
where regulation (EC 785/2004) exempts operators from a more
stringent regulatory environment.

3. The wide range of commercial applicability and increased availability of
RPAS means that the market for these systems is set to expand
exponentially. Commercially, this is likely to be constrained as law,
airspace protocols and regulated safety frameworks will take time to
develop nationally, let alone internationally, although the desire to develop
less constrained physical infrastructure for commercial use will drive the
change through. Of greater concern are the hobbyists and, in particular,
the toy operators. Hobbyists tend to be members of associations whereby
rules and, in some cases, insurance are provided and followed and
operators will generally have a degree of training and experience. The
same is not true for toy operators: RPAS can be purchased off-the-shelf in
local stores or on-line, training or insurance are not required and many
have no idea regarding the regulatory environment in which they are
operating. The threat from such operators, whether intentional and
planned or unintentional and accidental, is significant and will only increase
as the scale of the RPAS market grows.

4. Regulation, risk management and insurance for RPAS must develop rapidly
to catch up with and then drive the development of this market. The
regulation for RPAS differs by country due to the variations in national
airspace regulation and privacy laws. To ensure commercial viability and
safety, laws and regulations require development in the short term. In
Europe, overarching EU regulation is required enabling commercial
operations across borders. Furthermore, certification requirements and
standards require development and consistency to enable the commercial
potential of RPAS to be achieved. Effective risk management regimens,
including improved risk assessment and mitigation coupled with training
and certification, must be developed and implemented quickly.

5. A core component of this risk management is insurance. Inthe UK, the
RPAS insurance market is small and, to date, poorly developed. Many
insurers avoid bespoke or exotic product lines such as RPAS although
there are some who have developed products to cover RPAS operators for
both property damage and third party liability. The focus for such
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insurance products is the commercial operators where insurance cover is
a requirement under existing regulations, albeit consistent cross-EU
policies are not available due to differing regulations between countries.
Such products are the exception rather than the norm and they are
expensive in premium terms because it is impossible, in the early days of
the product and without any real risk data, to truly rate the risk. There are
also simpler insurance products available which cover solely property
damage; of concern is the lack of third party liability cover. Such products
are cheaper and are understandably more attractive to start-up
companies and even the hobbyist associations but they are unlikely to
stand the test of a significant incident or claim. Cover available in the
insurance market of today is a significant risk in itself. The understanding
of the risk is poor and non- specific, scope-limited but seemingly
attractively priced products threaten the operators, the broader public
and the wider insurance market.

6. Although commercial operators must purchase insurance cover, the same is
not true for the hobbyist or the toy operator due to the size of their
devices. Given the increasing availability of RPAS in this market and
therefore the growing likelihood of an incident, regulation must be
broadened to encompass the enthusiastic amateur as well as the
professional. Owners of RPAS should understand the regulatory
environment in which they are operating and be responsible, not just for
their own property, but also for third party liability. A form of registration,
as is required on light aircraft today, could be enforced and such
registration would only be possible with the correct risk training and
insurance cover in place. The adoption of such a system would bring safety
and security to the top of the agenda and would provide a much needed
control environment.

7. RPAS certainly have the potential to rapidly become a disruptive
innovation in the governmental, commercial and recreational
environments. Transfer of technological competencies from the defence
environment has enabled commercial production of RPAS to grow
exponentially and commercial and private use of these systems looks set
to follow course. Regulation must develop in order to drive risk
assessment, mitigation and management as well as risk transfer
opportunities offered by the insurance industry in order to safeguard
operators and the general public.

15 December 2014
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House of Lords Call for Evidence on Civil use of RPAS in the EU
AM-UAS Ltd Response

1. Do you agree with the priorities identified in the European Commission’s Communication
for opening the aviation market to the civil use of RPAS? Are there other priorities which
should have been included?

Broadly speaking, we agree with what the Commission has set out in their Communication.
RPAS have revolutionised what is possible in a great number of areas outside the military
sphere and reduced the cost of services to sectors where previously it would have been
extremely expensive. This has brought many benefits to the end user of the data captured
by the RPAS, as well as creating employment for a large number of people.

The Commission rightly identified that safety in all RPAS operations is key. This tenet
underpins everything that happens in the industry and should inform all future
developments. Currently, UAS legislation in each country differs, and some are more
developed than others. This means that there is a differing level of requirement across
Europe.

In order for society to benefit fully from what RPAS can offer, a regulatory framework must
exist where a well defined set of rules keep in check the operators of remotely piloted
systems, while still allowing growth and development.

Based on our knowledge of the sector, we feel that Sense and Avoid technology will be a
turning point in what is possible with RPAS. It will be this that allows the large scale
integration of unmanned aircraft into controlled airspace, and over much longer distances.

Public perception and terminology still has some way to go, and the media are in large part
responsible for the misrepresentation of the capabilities, and uses of RPAS. The term ‘drone’
unfortunately persists in the civil sector and its military connotations bring a negative
association to many parts of the industry.

2. What are the advantages and disadvantages of regulating RPAS at the national, EU or
international levels, for example in the International Civil Aviation Organization (ICAO)? Are
the EU’s actions, proposed or otherwise, consistent with developments in non-EU countries,
for example in the United States?

A likely effect of an EU level set of regulations, across member states, would be the removal
of barriers to entry in other countries. An expansion of the market is clearly an advantage for
businesses, but it would result in a proliferation of operators in countries where previously
there were fewer or, even, none before. This also has its benefits in the form of greater
access to a wide range of services, but could flood a fledgling market with established
operators, thus hampering the development of native businesses.
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Enforcement will always present an issue and, in the day to day running of a country, it will
still be the domestic authorities who have to enforce the rules, no matter what level they
are defined.

Regardless, any set of regulations are better than nothing, and a great improvement on a
blanket ban. As a result, currently the EU, and particularly countries such as the UK and
France, are years ahead of the United States FAA in terms of regulations. Japan and Australia
are both forging ahead with the development of their existing RPAS legislation and building
on their successes to create a positive environment for the operation of unmanned aircraft
systems.

In the UK, the CAA has been especially proactive in developing a set of regulations for RPAS,
and was one of the first in the world to do so. This gave the UK a clear competitive
advantage and gave businesses the right environment to grow and innovate. By regulating at
an EU or international level, this advantage is removed, which we feel could do UK
businesses a disservice and slow down development.

3. In which new or innovative ways do you think RPAS will be used in the future?

We feel that an RPAS-borne LiDAR scanning system will be an excellent development and
will be in high demand.

Using an unmanned aircraft to hold and position lighting for photography and film-making is
likely to increase, mostly as a result of the freedom and ease it affords. This has already been
used in small ways, but requires further developments in battery technology to really be
effective.

4. What is your view of the estimate by the AeroSpace and Defence Industries Association of
Europe that RPAS activities will create about 150,000 jobs in the EU by 2050? What are the
factors that might restrict the growth of the RPAS market?

It’s extremely hard to forecast such a complex variable as employment, but there is no doubt
over the fact that the RPAS industry as a whole has created, and will continue to create,
employment. We feel that, perhaps, the figure quoted will in large part be accounted for by
the manufacturing sector, as opposed to the operators of RPAS.

Technological innovation in the RPAS industry is something that has attracted a great deal of
funding and investment and, as such, companies will be looking to employ talented
graduates and take on staff to pursue the research and development of new technology.
While also an area of growth, the operating sector is not likely to provide as many jobs. This
is partly due to the regulatory requirements imposed on operators, with the potential for
this barrier to increase should RPAS become regulated at EU level.
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5. Will the existing competences of Member States for the safety of military and civil aircraft,
as well as for more general issues such as the allocation and use of radio spectrum, be
impacted by the proposed changes in the remit of the European Aviation Safety Agency
(EASA)?

Yes.

6. Are the existing data protection, liability and insurance regimes at EU and Member State
levels sufficient to address the concerns raised by the potential greater use of RPAS, or are
changes required?

Being a relatively new and fast developing industry, underwriters are still in the process of
fully understanding the risks involved with operating RPAS, so both public liability and hull
insurance premiums remain high. This is especially notable as the industry is in large part
made up of SMEs.

In some cases, the cost of the required insurance is too great for many would-be operators,
and they will take the risk of not being insured in order to become a part of a fast growing
and exciting market. They see an opportunity to make money, and expensive insurance is a
barrier to reaching this goal.

Currently, in the UK at least, registration with the Information Commissioner’s Office and
adhering to the Data Protection Act 1998 is not a mandatory requirement for operators of
RPAS. We feel that it should be, as this would go some way to alleviating the public concern
over privacy and the capture of personal data by RPAS.

Many RPAS systems are now moving towards more and more autonomy in their operations
and this presents a new set of legal challenges. Liability, and especially tortious liability, is
extremely hard to define and should an accident occur, assigning liability will be difficult.
Similarly, there are a number of ‘grey areas’ in the law surrounding RPAS that need to be
clarified, such as privacy and intellectual property rights for data captured using an
unmanned aerial system.

7. 1s EU research and development funding for RPAS sufficiently targeted towards the most
important issues, for example, getting the airspace regulatory framework right, as against
improving the limited airworthiness of today’s small and lightweight RPAS?

As we are currently only operate RPAS platforms, we have not had occasion to receive any
R&D funding, and are not especially familiar with the allocation of such funds. We do,
however, feel that the two most constructive and beneficial areas for R&D funding are in the
development of Sense and Avoid technology for small RPAS, and improving battery
technology.

It is these two elements of RPAS performance that will enable their wider use and open up
more airspace. The regulations are, of course, extremely important, but effective technology
that is proven and tested will instil confidence in the rule-makers that the flying platforms
are safe, and the regulations will reflect this.
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We feel that it would be beneficial for the EU to provide oversight for R&D funding across
Europe, to avoid duplicating research. A great deal of money could be saved, and spent more
effectively, by allocating funding at a higher than national level, and streamlining the process
to ensure that money gets to where it is needed most.

16 September 2014
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Civil use of remotely piloted aircraft systems (RPAS) in the EU

Background

The Association of Remotely Piloted Aircraft Systems UK (“ARPAS-UK”) currently has over
140 full and associate members, who are SME operators, builders or associated services for
RPAS under 20kg. The majority of our members are currently focused on aerial photography,
videography and surveying.

a. RSPSoc, the Remote Sensing and Photogrammetry Society, currently has a
membership of ~720 individuals and 36 companies and is the UK's leading Society for remote
sensing and photogrammetry and their application to education, science, research, industry,
commerce and the public service. As a charity, its remit is to inform and educate its
members and the public. It supports networking between the university, business and
government sectors and highlights the crucial role played by scientific research by producing
three ISI-ranked peer review Journals: International Journal of Remote Sensing, Remote
Sensing Letters and Photogrammetric Record and a newsletter: Sensed. As an international
society, RSPSoc is active in Europe and worldwide; it is the UK member of the International
Society for Photogrammetry and Remote Sensing and has seats on the European Association
of Remote Sensing Laboratories Council and the UK Space Agency Earth Observation
Advisory Committee.

b.

This response has been submitted jointly by ARPAS-UK and RSPSoc due to our shared
support for a common European approach but also our concerns about the potential
negative impact of inappropriate regulatory action on both UK'’s leading position in RPAS
research and the leading position of the UK’s commercial activities, due largely to the highly
supportive approach of the UK Civil Aviation Authority. Despite the very different remit of
the two organisations, a number of individuals and companies are active members of both
ARPAS-UK and RSPSoc and we recognize our interdependencies in maintaining a competitive
advantage and strong UK leadership in this area. This is the first time that ARPAS-UK and
RSPSoc have come together in this way; we do so because of the gravity of the issues
surrounding regulation of RPAS technologies for our members.

1. Do you agree with the priorities identified in the European Commission’s
Communication for opening the aviation market to the civil use of RPAS? Are there
other priorities, which should have been included?

We broadly agree and support the European Commissions (“EC”) approach to the
development of the RPAS market, technologies and associated regulation. However
we would highlight a concern that the approach appears to anticipate a uniform
framework of development and requirements for all RPAS under 150kg. We believe
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this would restrict the development of RPAS in the sub 20kg category (with a
substantial proportion of these being sub 7kg), which have to date proved to be the
largest and most flexible growth area. We anticipate this will continue to be the
highest growth area, particularly as miniaturization of sensors and components
enables ever-increasing capabilities in smaller systems.

The smaller size and investment (both initial and on-going) allows these RPAS to be
operated by SMEs of 1-3+ people, thus providing far more opportunities for their
deployment. Whilst we believe that national interests (military, boarder, maritime)
will be served by RPAS, viewed on a parallel with manned aircraft, an approach
focussed on the sub 20kg category would provide more tangible short term benefits.

We would also question the inclusion of social and privacy issues in the EC paper.
These are unrelated to the development of RPAS and are catered for through
national and international legislation that already exists. The use of RPAS for aerial
work is likely to be far less intrusive than CCTV coverage and the use of mobile phone
cameras.

ARPAS-UK and RSPSoc welcome the focus on R&D funding for RPAS. Recent work has
demonstrated the enormous value and level of uptake of RPAS in research. In
particular, the sub-7kg category has generated many novel environmental research
applications because it can operate at low-altitude, is easy and inexpensive to deploy,
and can acquire very high resolution imagery with repeat coverage. On the other
hand, there are considerable challenges to be overcome which include: development
of reliable long-duration battery systems with low vibration engines and airframe
stabilisation suitable for imaging; achieving highly reliable systems with appropriate
sense and avoid technology; miniaturisation of scientific instruments suitable for
RPAS deployment; processing software for geometrically correcting and accurately
positioning of data and imagery. To date, SMEs have led technical R&D in this area in
Europe.

Finally, there is a question arising in the definition of RPAS in the European
Commission’s Communication. The Communication appears to make a distinction
between remotely piloted and autonomous. In practice there is a continuum of levels
of autonomy. This is an important detail when considering priorities and the
approach of easiest first. This approach should enable consideration of at least low
levels of autonomy at an early stage where:

a. ltreduces levels of risk
b. It reduces cost and leads to rapid market growth

2. What are the advantages and disadvantages of regulating RPAS at the national, EU
or international levels, for example in the International Civil Aviation Organization
(ICAO)? Are the EU’s actions, proposed or otherwise, consistent with developments
in non-EU countries, for example in the United States?
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For larger RPAS that will operate in the same airspace and look to replicate manned
aircraft, there would be obvious advantages of international regulations governing
operations. However, with smaller RPAS a national or geographic approach that
could respond more quickly to developing technologies would better assist the
development of the industry.

Through our involvement with Unmanned Aerial Vehicle Associations (“UVSI”) at a
European level, we have observed that the current rules being applied across the EC
are relatively complimentary. However, as the development of the industry
continues, it would be easy to see how this could quickly diverge. Currently UK
operators enjoy a very good and close working relationship with the Civil Aviation
Authority (“CAA”), however, CAA has limited resource to deal with rapid
development outside the two core user groups (a and b) listed below.

Core user groups:

c. Professional Operators —those SMEs who are have permission for aerial
work from the CAA and aware of the regulations that they are required to
work within. These operators, though ARPAS-UK, are working with the
CAA to develop and define such issues as ‘Congested Area Operations’.

d. Hobbyists — Model aircraft have been in use for years, primarily under the
umbrella of local clubs and the British Model Flying Association (“BMFA”).
They are self-regulating and operate in designated areas away from air
traffic zones and the general public.

New user group:

e. Armchair enthusiasts — By this we mean the rapidly growing section of the
public who can now purchase an RPAS off of the shelf from many stores
and fly it from the box with no appreciation of the regulations involved.
Whilst flying as a hobby is covered by the Civil Aviation Publication
(“CAP”) 393 Article 166 & when fitted with a camera by CAP 393 Article
167, it does present a question as to the enforcement of regulations,
recognising the CAA is under resourced to cover such a wide spectrum We
feel there is an increasing risk from this new group of recreational flyers
and that it is sufficiently large that it be addressed through regulation at a
European level. We would encourage the committee to give thought to
this further and would welcome the chance to provide further input.

It should be noted that there is already significant commercial activity and economic
impact in the small RPAS sector in the UK. Similarly, there is also a considerable
component of research dependent on RPAS in the academic sector. Any new
regulatory framework should ensure it safeguards existing research, licenced activity,
or commercial revenue and the UK’s current active role may be lost.

Thought should also be given to the uniformity of operator licensing. Whilst currently
there are only two qualified entities in the UK offering a recognised pathway to
gaining Permission for Aerial Work (“PFAW”) from the CAA, we would like to see a
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standardised approach similar to a Private Pilots License that could be offered by
more providers.

ARPAS-UK believes that the EU’s actions are consistent with, and potentially ahead
of, developments in other non-EU countries. While we consider it extremely
important to liaise at an ICAO level, ARPAS-UK would consider that the proposed
actions from the EC is currently market leading, with legislation in the United States
in particular still not close to being realised. ARPAS-UK feels it is important to enable
the EC to maintain / develop a market lead, while at the same time ensuring safety is
paramount.

RSPSoc notes that certain categories of civil aircraft are exempt from the need to
comply with the Basic EASA Regulation and its implementing rules (Annex Il aircraft),
this includes aircraft specifically designed or modified for research, experimental or
scientific purposes and likely to be produced in very limited numbers. RSPSoc
believes that the CAA policy and guidelines (CAP 722 UAS Operations in UK Airspace —
Guidelines) provides the scientific and research community with an appropriate
framework for operation and these operations have resulted in the UK’s current
position as a global leader in research in this area.

RSPSoc believes that R&D is critical in stimulating new and innovative applications for
RPAS, and we believe it is important to develop regulatory mechanisms, which
continue to enable flexible low cost use of small RPAS for research purposes. Any
change to regulation of RPAS would need to consider the impact on UK Science very
carefully.

3. In which new or innovative ways do you think RPAS will be used in the future?

Whilst the uses of RPAS in the sub 20kg over the past 12-18 months has been
meteoric, we feel that the surface has barely been scratched, indeed the number of
ways they could be used in the future is the greatest unknown. Advances in power
sources, airframes and most importantly, payloads will see them deployed into many
spheres of industry that has yet to realise their potential. ARPAS-UK is working with a
consortium of industry and academic partners to encourage this type of expansion.

The portability and relatively inexpensive nature of small RPAS make their
deployment cost effective and time sensitive. Current and perceived uses for the sub
20kg category include:

a. Photography & Videography —for TV, cinema, press, advertising
and corporate publicity.

b. Surveying — Mapping, measuring, building inspection, crop
monitoring, wind turbines inspection. Potential for local councils to
use as part of planning applications.

c. Emergency Services — monitoring, spotting, hazardous air testing,
search and rescue, rapid disaster resonance.

d. Agriculture — Spraying, harvest monitoring, soil analysis
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e. Forestry — Inventory and management of pests & diseases

f. Environmental and ecological change monitoring

g. Entertainment — Disney has already filed applications for their use

h. Communications — Portable emergency relay stations in remote

locations
i. Short range delivery (?)

RSPSoc notes that RPAS are fast becoming established as platforms for scientific data
collection both for High-Altitude Long Endurance (HALE) missions and for low-
altitude sub-7 kg operations from lightweight platforms. The UK’s Natural
Environment Research Council (NERC) commissioned a review of “next-generation
aerial platforms” that highlighted the scientific benefits to Earth and environmental
science of unpiloted aerial vehicles (MacKenzie et al 2009) and an “Aircraft Review”
which looked at the use and scientific demand for RPAS and emerging technologies
(NERC 2012). These reports strongly suggest that high-altitude UAV platforms
primarily offer opportunities for innovative atmospheric science while small, low-
altitude systems are suited to terrestrial and coastal applications that require high
spatial detail and regular monitoring (e.g. precision agriculture, algal blooms,
geohazards, boundary layer atmospheric studies). NERC have since established a
collaborative agreement with NASA to deploy atmospheric experiments on their
Global Hawk platform, and engaged with university scientists to developing capability
in small RPAS operations. The NERC Aircraft Review concluded that technologies
surrounding small RPAS platforms are developing very rapidly and being adopted by
scientists because of their flexibility, ease of deployment and relatively low cost.

RSPSoc believes that RPAS have enormous potential to provide new and distinctive
science that compliments and adds value to manned airborne data acquisition
platforms. Specific areas of capability include science is in support of hazards; time
series and monitoring of terrestrial and marine environmental processes; acquiring
data at very low and very high altitude operations. The exemption from stringent air
safety regulation makes small UAVs attractive research platforms when compared
with piloted aircraft. For many remote sensing applications the advantages include
the low cost of purchase, operation and maintenance, as well as the lack of noise or
other pollution. However, a significant limitation is that low altitude RPAS can only
carry small payloads; most published studies use off-the-shelf digital cameras
(d’Oleire-Oltmanns 2012; Eisenbeiss and Zhand 2006). At low altitude, it is possible
to achieve very high spatial resolution with consumer-grade compact and SLR
cameras, sufficient to allow photogrammetry and precision mapping. While there
have been efforts to explore multi- and high spectral resolution imaging, including
deployment of thermal infrared, RADAR, and even small laser scanners, the
exploitation of this technology is still in its infancy (Berni et al. 2009). RPAS have
demonstrated a unique capability for detecting water stress in individual plants using
techniques of reflectance spectroscopy by combining very high spatial and spectral
resolution (P6l6nen et al 2013; Saari et al. 2013; Zarco-Tejada et al. 2012, 2013).
Finally, there is an important overlap with piloted and unpiloted aircraft platforms for
the testing of instruments designed and planned for deployment in Space. The space
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industry identifies the lack of access to airborne test platforms as a severe limitation
in verification and validation, calibration, cutting-edge instrument development,
deployment and testing. RPAS technologies enhance quality of service to scientists by
increasing the rate of data delivery and provide efficiency gains and savings in
operations, maintenance, support, and data post-processing.

4. What is your view of the estimate by the AeroSpace and Defence Industries
Association of Europe that RPAS activities will create about 150,000 jobs in the EU
by 2050? What are the factors that might restrict the growth of the RPAS market?

The ASD figure of 150,000 jobs was based on civil RPAS achieving around 10% of the
current aviation market. We believe that this approach in estimating job creation
through RPAS operations is a significant underestimate. We are already seeing that
job creation will come from completely new areas of activity that will not necessarily
be classed as aviation. Existing professions such as surveying, entertainment,
research and many others will create jobs both directly and indirectly associated with
RPAS use. Already organisations in the UK such as Defra and Network Rail are
specifying the use of RPAS for specific contracts, and this will be set to continue. In
order to understand the true economic benefits of RPAS it is essential that we
recognise and quantify cross-sector impact.

Key factors restricting growth of the RPAS market include:

o Timeframe for development of the regulatory framework enabling operations
in complex environments such as Beyond Visual Line of Sight, Congested Area
operations etc.;

e End user market perception of the scope of sUAS capabilities;

e The sUAS supply chain which often lacks the conventional tiered supply chain
structure, and which will limit the ability of the EU to bid for and win larger
contracts;

e Availability of new skills and skillsets required by the sector, some of which
still require definition.

e The use of RPAS in research is likely to extend beyond the traditional Earth
observation, remote sensing and engineering communities into the
humanities and social sciences (e.g. Archaeology, Design, Planning and
others); sustaining this growth will require a sympathetic regulatory
environment and stimulation of the market to provide value-added sensors
and related products to make data accessible and usable.

5. Will the existing competences of Member States for the safety of military and civil
aircraft, as well as for more general issues such as the allocation and use of radio
spectrum, be impacted by the proposed changes in the remit of the European
Aviation Safety Agency (EASA)?

Radio spectrum is a key issue for the commission to focus upon. For example, whilst
the majority of control and command platforms operate on 2.4GHz and video
downlinks are on 5.8GHz, recent RPAS have been sold by Maplins with this
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