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EXECUTIVE SUMMARY 

 

This report makes the following observations and recommendations: 

 

 Growth of UAS Operations in Canada 

o UAS operations, as measured by the number of SFOC1 applications to Transport Canada (TC), have 

seen close to a 10-fold growth in the five years since 2008. 

 

 Regulation 

o The regulatory recommendations provided by the TC UAV Working Group in 2007 have served as a 

roadmap which has generally been followed since 2008. 

o UAS regulation in Canada is better than many jurisdictions, but lags some. At least 6 other countries 

report having some level of regulation in place for Beyond Visual Line of Sight (BVLOS) operations. 

o The Best Practices - Compliant philosophy adopted by Transport Canada will provide for streamlined 

issuance of SFOCs when a revised staff instruction is enacted later this year. (see page 24 for latest 

news in this regard) 

o BVLOS Operations remain unattainable for now in Canada, but regulatory work is starting to focus on 

this barrier to many commercial UAS applications. 

o The U.S. regulatory environment is less permissive than Canada’s, and numerous issues abound – but 

the pressure for the FAA to enact enabling regulations continues to grow. 

 

 Applications 

o Many of the commercial UAS applications cited in the 2008 report are now practical businesses, 

although still hampered by challenges implicit in the SFOC process. 

o Many additional commercial UAS applications await BVLOS capability to become practical businesses. 

 

 Technology Needs 

o Sense and Avoid remains the most important technology challenge as it is the key to BVLOS 

operation. 

o Further miniaturization of sensors and other UAS components has been identified by key 

stakeholders as the key area for technology development once the sense and avoid issue has been 

conquered. 

o Data handling and processing are another technology challenge, particularly as sensor suites and 

operations become more complex. 

 

 Canadian UAS Sector 

o Since 2008 there has been a threefold increase in Canadian Universities involved in UAS (31 versus 

11). (This does not include any activity at Canadian Colleges) 

                                                                 

1 SFOC: Special Flight Operating Certificate, the flight authority issued by Transport Canada that allows commercial operations of any UAS 
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o The number of Canadian companies involved in this sector has also shown more than a three-fold 

growth (312 versus 88) compared to 2008. 

o “Small” UAS (up to 25 Kg) remain the focus of the Canadian industry and of this study. While other 

categories of system (larger and smaller) are touted and may have long term potential, they are not 

considered to be priority for support to Canadian industry at the moment due to uncertainty and long 

time frames. 

 
 

 The Civil UAS Market 

o Market estimates for Civil UAS are wide ranging due to the emergent nature of this sector, the 

reliance on new and developing markets and technology, and the barriers presented by regulation 

(two example estimates are cited in this report : $800M/year2 and $4.5B/year3). 

o The authors are reluctant to develop any generalized estimate of the dollar value of the Canadian 

UAS civil market due to the large number of assumptions required to make such an estimate.  For 

comparison sake, and to illustrate the variety of assumptions required, an estimated Canadian 

economic value of four “emerging UAS Applications” in Canada is developed.  This estimate ranged 

from $100 M to $260 M in procurements and operations over a 10 year period, depending upon the 

underlying assumptions chosen. 

o The AUVSI U.S. market assessment predicts an overall economic impact of this sector in the twelve 

year period 2015-2026 to be $US 82 Billion.  

o The Teal Group estimates a civil UAS economic value of approximately $800 Million annually by 2023.  

 

Recommendations: 

 Adoption of a broader set of UAS regulation in Canada remains a key factor for Canadian companies to 

continue to grow and be globally competitive in this emerging sector – all UAS stakeholders should 

promote and assist this development with Transport Canada. 

 The first priority of Research and Development should be solving the Sense and Avoid issue, based on 

clear regulatory policy of what these systems must accomplish, as this will be another key factor in fully 

exploiting UAS technology for commercial purposes. 

 As the sector grows, further R&D support should be focused on the miniaturization of sensors and other 

UAS components which will become a clear differentiator of competing systems and operations. 

 Sensors and data processing systems are the keys to effective utilization of UAS in most civil applications 

and an in-depth understanding of these two topics should be incorporated into a Canadian UAS strategy. 

 Development of collaborative, pilot projects will assist stakeholders to address the regulatory, market 

and technology challenges that this sector faces. 

 Investment by Canadian Government Agencies should focus on the items identified above. 

  

                                                                 
2 2013 Teal Group Estimate for 2023 civil market 

3 AUVSI Estimate for next 3 years. 
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ABBREVIATIONS USED IN THIS REPORT 

 
AC – Advisory Circular 
ATM – Air Traffic Management 
AUVSI - Association for Unmanned Vehicle Systems International (US) 
BVLOS – Beyond Visual Line of Sight 
C&C – Command and Control 
CARs – Canadian Aviation Regulations 
CARC - Civil Aviation Regulatory Committee 
CARAC – Canadian Aviation Regulation Advisory Council 
CASR – Civil Aviation Safety Authority Regulations (Australia) 
CCUVS – Canadian Centre for Unmanned Vehicle Systems 
CE – Centre of Excellence 
COA – Certificate of Waiver or Authorization (US) 
CPRC – Canadian Police Research Centre 
C of A – Certificate of Airworthiness 
DND – Department of National Defence 
DoD – Department of Defence *(US) 
DRDC – Defence Research and Development Canada 
FAA – Federal Aviation Administration (US) 
FAR – Federal Aviation Regulation (US) 
FW – Fixed Wing 
IRAP – Industrial Research Assistance Program 
NAS – National Airspace System (US) 
NPRM – Notice of Proposed Rule Making (US) 
NRC – National Research Council 
OEM – Original Equipment Manufacturer 
OPP – Ontario Provincial Police 
RF – Radio Frequency 
SFOC – Special Flight Operating Certificate 
TC – Transport Canada 
UA – Unmanned Aircraft 
UAS – Unmanned Aircraft System 
UAV – Unmanned Air Vehicle 
USC – Unmanned Systems Canada 
VLOS – Visual Line of Sight 
WG – Working Group  
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INTRODUCTION 

BACKGROUND 

The Aerospace Sector Team of IRAP, and the Aerospace Portfolio of NRC, have a keen interest in the Unmanned 
Aviation sector, having recognized its economic potential some years ago, and made selected and focused 
investments of NRC resources over the last decade to understand the sector and foster its growth in Canada.  
There is a general recognition that Canada is particularly application rich for this industry.  One clear indication of 
this interest and investment is the recently established NRC Civil UAS Program.   

 

In 2008, as one of the steps that led to the establishment of the NRC Civil UAS Program, IRAP and NRC sponsored 
the development of a report entitled “Canadian Market Opportunities for UAS: Non-Military Applications”.  This 
report authored by David Roughley with support from Keith Meredith of AeroInsight, provided a clear perspective 
regarding: 

 

 the potential market and economic footprint of the UAS sector,  

 the technological and regulatory challenges facing the sector, and, 

 the various applications that could be forecast as significant and likely in the upcoming decade. 

 

There have been many significant developments since 2008. UAS are now in the news for a wide variety of 
reasons.  Aside from the ubiquitous use of UAS for military purposes, the sector appears to be rapidly expanding 
with new applications, end-users and technologies.  However, although authorities around the world are 
establishing policy on this emerging sector of aviation, they are struggling with the implementation of appropriate 
regulation.  Despite this growth, and the associated publicity, many of the barriers to market growth noted in the 
Roughley report appear to remain in place.  To further guide IRAP and NRC investment in this time of marked 
change, an update of the 2008 report is required. 

 

PROJECT OBJECTIVES 

This report has been developed to serve as an update to the original report by providing up to date information 
demonstrating and verifying the growth of the sector, the challenges that remain, and its economic potential for 
Canada.  In particular, this report will: 

 

 document the progress made since 2008, thus providing feedback on Canadian UAS related initiatives 
conducted to date, and on the evolution of industrial capabilities, 

 identify the current barriers which are impeding the growth of the sector, thus providing guidance for the 
content of future Canadian UAS related initiatives, 

 undertake a preliminary assessment of the potential economic value of the sector to Canada, and, 

 assess and recommend the need and potential focus of future research and financial and political support 
for Canadian UAS related initiatives. 
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GENERAL EVOLUTION OF CIVIL UAS OPERATIONS IN CANADA SINCE 2008  

The last 5 years have seen an explosion of activity and overall growth.  Various metrics can be used to gauge this 

growth.  The number of Special Flight Operating Certificates, (SFOCs) applications received by Transport Canada is 

probably the most appropriate one. However these applications are for a mix of Research, Development, single 

operation and “blanket SFOCs” that cover a longer time period and number of operations, so the thorough 

interpretation of this metric would be complex.  Despite these reservations, the growth in the number UAS SFOC 

applications has been spectacular as demonstrated in Figure 1 for 2011, 2012 and 2013. 

 

FIGURE 1: GROWTH IN CANADIAN SFOC APPLICATIONS 4 

Another metric of UAS activity in Canada is the evolution of the national organization Unmanned Systems Canada 

(USC).  Since 2003 this organization has held annual conferences that provide a forum for exchange of technical 

ideas and network amongst other organizations with Unmanned Systems interests, and with those organizations 

that might be potential customers for Unmanned System services.  The attendance at this series of conferences 

has grown from approximately 150 people in 2003 to over 300 in 2013, with a positive growth trend throughout 

the decade.  Of more importance, however, is the shift in themes of presentations and technical papers that has 

occurred over the past 5 years.  In 2008, many of the presentations focused on military applications, plans for civil 

regulation, and UAS-related technologies under development.  In 2013, while there were still presentations on 

military applications and discussions of progress in civil regulation, there was also increased emphasis on 

understanding existing regulations, successes and lessons learned in recent UAS operations, and the value of 

specific UAS operations to selected sectors of the economy. The civil/commercial workshop held in conjunction 

with the USC conference in 2013 is another clear indicator of end-user interest in exploiting UAS technology with 

several demonstration pilot projects arising from the event. To an unbiased bystander these changes are clear 

indicators of the transition from planning to execution in the civil market that has occurred over these past 5 years.   

With this explosive growth of the sector as a general context, this report focusses on the key components of the 

transition and the state of the UAS sector in Canada today. 

                                                                 

4 Email from Mark Wuennenberg, Transport Canada, January 21, 2014 
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UAS REGULATIONS 

CANADIAN PROGRESS 

At the time of the original 2008 report, the results of the 2007 TC UAV Working Group had just been released (Sept 

2007).  The recommendations of that group and the subsequent actions that have been taken are summarized 

below: 

TABLE 1: PROGRESS AGAINST 2007 UAV WG RECOMMENDATIONS 

Original WG Recommendation (paraphrased) Resulting Action to date (2014) 

UAS should be categorized with 35-150 Kg 
boundaries, and VLOS-BVLOS boundaries  

-Categories of Low Energy, 25Kg and 150Kg established in CARAC5 
process, VLOS and BVLOS characterizations remain 

CARAC – development of regulation through this 
process was not recommended 

-June 2010 – CARAC UAV Program Design Working Group established 
to develop detailed recommendations for UAV regulations in 4 phases 
(<25Kg VLOS, <25KG BVLOS, <150Kg, >150Kg) 

Use the SFOC process to implement 
recommendations, create program manager within 
TC to oversee this process 

-Staff Instruction 623-001 published on Nov 27, 2008 to provide 
improved clarity and consistency on UAV related SFOCs at the regional 
level 
-SFOCs remain the sole means of authorizing UAS operations in CA 
- a revised staff instruction, incorporating the CARAC Phase 1 results is 
expected very soon 

Registration  
- all UAS should be registered,  
-Certificates of Registration to commence in 2008 

-Policy and Processes for integrating UAS registration are now under 
consideration at TC – expect completion no sooner than 2015 

Airworthiness 
-TC to develop/adopt design standards for UAS <150 
Kg 
-Above 150Kg – UAS to be type certified 
-Flight authorities required for all UAS except those 
<35Kg VLOS 

-Phase 1 of CARAC process established a draft design standard for 
<25Kg - VLOS UAS, which will be amended to consider greater weights 
and BVLOS 
-While not considered deeply yet, it is highly likely that UAS >150Kg 
will require type certification 
-Phase 1 recommended all UAS except those in a special “Low Energy 
Class” require flight authorities in the form of Special (or normal) 
Certificates of Airworthiness 

Licensing 
-Pilots to be licensed – specialized training 
-Maintainers to be licensed – specialized training 
-Exemption for <35Kg VLOS 

- Phase 1 established general guidelines for these matters 
- Pilots to be given permits (permits do not need to be harmonized 
internationally!) 
- Maintainers for most tasks to be trained by UAS OEM or equivalent 
- UAS Pilot Knowledge requirements to be published by TC in 2014 
(draft currently in translation!) 

Harmonization – steps to be taken to ensure 
harmonization with U.S 

- TC and Unmanned Systems Canada officials have participated in the 
Regulatory Coordination Committee with the U.S. that includes a 
mandate for UAS. 
- TC maintains established regulatory harmonization efforts with other 
countries and ICAO 

 

While Table 1 provides the overall view of the progress made against the 2007 WG recommendations, it fails to 

highlight the true philosophy behind these activities.  During the Canadian Aviation Regulation Advisory Council 

                                                                 

5 CARAC = Canadian Aviation Regulation Advisory Council 



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 13 of 121 

VERSION FOR PUBLIC RELEASE 

 

(CARAC) Working Group meetings, it became evident that the standard process to develop and promulgate 

amendments to the Canadian Aviation Regulations (CARs) would take far longer (10+ years) than the rapidly 

growing yet fragile UAS sector could tolerate.  As such, the decision was made to take results from the CARAC-

driven regulation recommendation process and direct them to enhance the process of issuing Special Flight 

Operating Certificates, guided through improved and detailed staff instructions for regional inspectors who issue 

these flight authorities.  In this approach, the results from each phase of the CARAC WG could be integrated into 

the applicable staff instruction as soon as they were approved by the Canadian Aviation Regulation Council (CARC), 

while revisions and amendments based on regional inspector experiences and other arising matters could also be 

made.  The result of this approach is a “UAV Best Practices” document6 which contains criteria that a UAV 

operator, pilot or OEM can comply with to be granted a “compliant pilot”, “compliant aircraft system” and 

“compliant operation” designation.  Such designations will streamline the SFOC application process to focus purely 

on operational specifics that may change between different SFOC applications.  In this model, depicted in Figure 2, 

the evaluation of SFOC applications focuses on the operational specifics that change, while the pilot, aircraft 

system and pilot, who have declared or otherwise demonstrated that they meet the best practices criteria, are not 

continually reviewed. 

 

 

 

The progress of regulation in Canada can also be viewed in a timeline fashion, as showed in Figure 3 on the 

following page: 

                                                                 

6 This document is available to members of Unmanned Systems Canada at www.unmannedsystems.ca 

FIGURE 2: BEST PRACTICES DRIVEN SFOC PROCESS 

Compliant 
Organization 

Compliant 
Aircraft System Compliant People 

Simplified, 
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Nov 2008 - Revised TC Regional Inspector SFOC Staff Instruction

Implemented Sept 2007 
Report findings

Standardized approach 
to SFOC applications

Included significant levels 
of engagement with 

Regional Inspectors in its 
development

June 2010 - Establishment of CARAC UAS Program Design WG

3 SubGroups - People, 
Product and Operations

Phase 1 - 25kg VLOS 
completed Fall 2012 

Phase 2 - 25kg BVLOS 
forecast completion 

Spring 2015  

Phase 3 25-150kg BVLOS 
expected 2 years later 

(2017)

Phase 4 - Large UAS, 
BVLOS expected 2 years 

later (2019)

Summer 2014 - Revised SFOC Staff Instruction

Incorporation of Phase 1 
CARAC results - Small 

UAS VLOS

Establishes "Compliant 
People, Aircraft, 

Operation" to further 
streamline SFOC issuance

Other 2014-2015 Activities Related to CARAC 
Phase 1 Results

Summer 2014 - TC 
Publication of UAS Pilot 

Knowledge 
Requirements

2015 - TC Policy and 
processes for UAS 

Registration

2017 Original Target 
for Completion of 
CARAC Process

Further revisions of Staff 
Instructions expected to 

implement all CARAC 
Phases of work

Mid to Late - 2015- Small 
UAS BVLOS Staff 

Instruction

Formal Process to 
establish CARS 

amendments to start 
after this milestone

Above amendments to 
include all "lessons 

learned" since 2007

FIGURE 3: 

CANADIAN UAS 

REGULATION 

TIMELINE 

 

 

The Events described 

to the right were the 

direct and indirect 

outcomes of: 

- 2007 TC UAV WG 

Final Report 

- Consultation 

between Transport 

Canada and various 

UAS interest groups 

- The hard work and 

best intentions of 

numerous TC staff and 

UAS industry members 

 

Collaboratively Building a “File and Fly” Commercial UAS Environment. 
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THE CURRENT REGULATORY SITUATION IN CANADA  

While the material above may suggest that the regulatory process is proceeding well in Canada and that a long 
term framework of regulation that will be efficient and practical, and yet be stringent enough, is being established, 
it would be remiss to not describe the current regulatory challenges faced by UAS operators and OEMS in Canada.  
The material that follows is a summary of opinions drawn from conversations which have occurred over the past 
few months between the authors and various UAS operators and OEMs. 

 

 “Current SFOCs are too restrictive” – A common theme in the narrative has been that while the SFOCs allow 
commercial UAS operations to take place, the restrictions contained within them, either imposed by the 
regional inspector or proposed by the operator in an attempt to ensure that the SFOC is granted, result in a 
very rigidly defined operation that cannot be adapted in response to evolving customer needs.  A clear 
example of this is a prevalent restriction in altitude for agricultural operations of 400 feet.  As sensors 
improve, UAS operators are requiring much higher altitudes to improve the efficiency of the operation.  The 
400 foot altitude restriction stems from the current TC Staff Instruction that identifies this altitude as a 
maximum for the “simplified SFOC process”.  Operators are unwilling to abandon the simplified process due to 
real and perceived concerns about attaining a timely SFOC outside the “simplified process”. 

 

 “SFOCs take too long to be issued” – The number of SFOC applications over the past 3 years shows the 
dramatic growth in the demand for this service from Transport Canada, as shown in Figure 1.  Unfortunately 
the staffing levels of Regional Inspectors, those few individuals who must read, understand, analyse, decide 
upon each application and often interact numerous times with each applicant, have not changed over this 
period.  It must also be said that each of these applications, when following the guidelines provided by 
Transport Canada, are long, complex documents that are difficult to develop and prone to error or 
inconsistency.  While a growing number of “blanket” SFOCs have reduced the requirement for repetitious 
applications for similar operations by some established UAS operators, each application is still reviewed in 
turn, and all applications are part of the growing queue for consideration.  The published level of service 
document for the 2012-2013 fiscal year7 shows that for 44 applications, only 20% took longer than the 
published service level of 20 days (adjusted for client response times) and that the average time for the 
process was 15.8 days! – given the far larger number of SFOC applications reported by officials in Ottawa (345 
for 2012 and 945 for 2013), and reports by operators of waiting 2-3 months or longer for many applications, 
doubt is cast on the applicability of the 2012-2013 Transport Canada service report in this context. One 
possible explanation is that the data report specifically excludes UAS SFOCs. That said, operators have 
reported SFOCs being granted in both 3 business days and 10 business days suggesting consistency of this 
service is an unresolved issue.  There are also reports of numerous complaints regarding the timeliness of 
service for manned aviation applicants. 

 

 “There is no way to be granted BVLOS” – Unfortunately there is no guidance material or Transport Canada 
staff instruction that currently addresses BVLOS operations.  Regional Inspectors must make independent 
judgments regarding applications for this type of operation and the only applications known to have been 
approved in the past few years are restricted to military segregated airspace.  As the sector matures, the need 
for operations beyond line of sight in non-segregated airspace is undeniable.  As described later in this report, 
numerous applications require the ability to operate at longer distances over specific areas or targets of 
interest in order to be cost-effective and practical.  The demand for this ability is acute, with a large number of 
well financed customers waiting to exploit this technology. This is evident based on discussions with large 

                                                                 

7 Transport Canada “2012-2013 National Performance Report – No Fee”, downloaded from TC website, March 2014 
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company and industry association officials.  While the focus on establishing the 25kg VLOS regulation has 
served the market well to date, the establishment of BVLOS regulations or best practices is now required to 
allow the sector to continue its dramatic growth.  Of course it is understood that technology developments, 
particularly those surrounding Sense and Avoid are required to fully enable BVLOS operations, but the 
specification of what these systems must do is a necessary precursor to their development.  In other 
jurisdictions some levels of BVLOS operations are permitted. 

 

REGULATORY PROGRESS ELSEWHERE 

Canada is not alone in struggling with how UAS can be operated safely and in harmony with manned aviation.  A 
summary of the progress of regulations in other jurisdictions, as compiled by Unmanned Vehicle Systems 
International (UVSI), is shown below: 

TABLE 2: SUMMARY OF UAS REGULATIONS BY COUNTRY 8 

 UAS Regulations In Place UAS Regulations In Preparation 

 BVLOS (beyond visual line of sight) VLOS  

 VLOS (visual line of sight)   BVLOS  

Australia Yes Yes   New Regulation for <2Kg UAS in final stages 

Austria <150Kg     

Brazil   Yes   

Belgium   <150Kg  Finalized, but not in place 

Bulgaria      

Canada <25Kg   <25Kg Larger MTOW to follow, all via SFOC process 

Colombia Yes Yes    

Croatia      

Cyprus      

Czech Republic <150Kg <150Kg    

Denmark <150Kg     

Estonia      

Finland   <150Kg  Expected mid -2014 

France <25Kg <25Kg <150Kg <150Kg Expected in 2014 update of current regulations 

Germany <25Kg     

Greece      

Hungary   <150Kg   

Iceland      

Ireland <20Kg     

Italy <25Kg     

Israel Yes Yes    

Japan Yes   Yes  

Latvia      

Lithuania <25Kg     

Luxembourg      

Malta   <150Kg   

Netherlands <25Kg  <150Kg   

 UAS Regulations In Place UAS Regulations In Preparation 

 BVLOS (beyond visual line of sight) VLOS  

                                                                 

8 Reference: UVS International, “Civil RPAS Regulation and Certification”, Van Blyenburgh 5 March 2014  
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 VLOS (visual line of sight)   BVLOS  

New Zealand   Yes   

Norway      

Poland <150Kg <150Kg    

Portugal      

Romania <25Kg     

Russia   Yes   

Slovakia      

Slovenia      

South Africa   Yes   

South Korea Yes  ? ?  

Spain   <25Kg   

Sweden <150Kg     

Switzerland 
   

 Directive of VLOS operations over people 
expected in 2014 

Turkey   Yes Yes  

Ukraine Yes  Yes   

United Kingdom <20Kg     

United States of America   Yes Yes  

 

THE UAS REGULATORY ENVIRONMENT IN THE UNITED STATES 

While the regulatory developments around the world are of interest to the UAS sector, it is perhaps the status of 

UAS regulation in the United States (U.S.) that is of most interest to many, given the proximity of this potentially 

large market to Canada, and the influence that the U.S. generally exerts on aviation regulation around the world.   

The U.S. developments have followed a more circuitous path than other jurisdictions, starting from being a very 

early adopter of UAS for military operations (Vietnam War Era) and then being a major exploiter of these 

technologies in more recent military conflicts. The most notable events to date in the development of civil UAS 

regulations in the U.S., are arguably: 

 FAA UAS Policy Statements (2007-2008), 

 FAA Modernization and Reform Act 0f 2012, 

 Establishment of the Regulatory Coordination Committee, 

 The legal case of U.S. Government versus Pirker,  

 FAA UAS Comprehensive Plan – 2013 (to be discussed in the context of progress against the FAA 

Modernization and Reform Act of 2012), and, 

 Report by the U.S. Inspector General (June 2014). 

 

FAA UAS REGULATION AND POLICY PRIOR TO 2012 

Prior to 2012, two key documents described the state of UAS regulation and policy in the U.S.  The first document 

is FAA Notice 07-01, issued Feb 13, 2007.  In particular, this document: 

 Defines three classes of UAS: Public, Civil and Model Aircraft, 

 Regarding public UAS: 

o Refers to an earlier document, FAA UAS Policy 05-01 that describes necessary criteria for flight 

authorization, 
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o Identifies that public UAS will be authorized via a Certificate of Waiver or Authorization (COA). 

 Regarding Civil UAS: 

o States that they will only be authorized in the experimental category using a Special Certificate of 

Airworthiness, 

o Explicitly states “UAS issued experimental certificates may not be used for compensation or 

hire”. 

 Regarding Model Aircraft: 

o Refers to AC 91-57 for further guidance, 

o Explicitly states that model aircraft may not be used for business purposes. 

A second key document is FAA Interim Operational Approval Guidance 08-01, issued March 13, 2008. This simple 

18 page document provides material addressing the majority of safety concerns and operational challenges 

associated with UAS.  It is generally restricted to UAS operations within visual line of sight, with some exceptions 

on a case-by-case basis. Its objective is to provide guidance to individuals tasked with issue of Certificates of 

Waiver or Authorization (COA) and Special Airworthiness Certificates (normally issued in an experimental 

category). 

FAA MODERNIZATION AND REFORM ACT OF 2012 

On February 1, 2012, the U.S. Government established the FAA Modernization and Reform Act of 2012.  Within 

this document, several UAS related milestones and goals were defined: 

 Ref. Section 322 - Within nine months (Nov 1, 2012) – The Secretary of Transport is to develop a plan, in 

consultation with aviation and UAS industry representatives to safely integrate UAS into the National 

Airspace by Sept 1 2015.   

o Plan must be submitted to Congress within 1 year of enactment (Feb 1, 2013), 

o FAA must initiate a Notice of Proposed Rulemaking for site integration of UAS within 18 months 

of the enactment of the integration plan.  

 Ref. Section 320 – Within one year (Feb 1, 2013) – FAA to develop a plan to accelerate the integration of 

UAS into the National Airspace (NAS) including: 

o A pilot project that includes integrating UAS into the NAS at six test sites by 2012, 

o Development of certification, flight standards and air traffic requirements for UAS, 

o Dedication of funding for research on UAS certification, flight standards and air traffic control, 

o Coordination of research between NASA and DOD, 

o Verification of the safety of UAS before their integration into the NAS. 

 Ref. Section 602 – this section: 

o Allows the FAA to conduct developmental research on UAS,   

o Directs the FAA and the National Academy of Sciences to create an assessment of UAS 

capabilities, 

o Directs the National Academy of Sciences to submit a report to Congress on the subject. 

o Requires the FAA to issue an update to its most recent UAS policy statement, 

o Directs the FAA to establish permanent areas in the Arctic where UAS can be operated 24 hours a 

day, 

o States that the FAA is to take part in cost-share pilot projects designed to accelerate the 

integration of UAS into the NAS. 
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Against these formidable goals and milestones, the following has been publically reported to date: 

 Publication of Comprehensive Plan – On November 6, 2013 the U.S. Secretary of Transportation released 

“The U.S. Department of Transportation’s UAS Comprehensive Plan”9 The key parts of this plan are cited 

verbatim below: 

From the Executive Summary - “Six high-level strategic goals that are specific, measureable, attainable, 
realistic, and timely were developed to reflect the principal objective of safe UAS integration into the 
NAS. These high-level goals – summarized below – were derived from existing goals provided by the 
partner agencies and should therefore resonate with the wide range of UAS stakeholders.” 

 

In particular, the plan contains the following: 

  

“2.1.1 UAS NATIONAL GOALS 

 

1. Routine Public Small UAS Visual Line of Sight Operations (VLOS) conducted in the NAS (without 
special authorization; i.e., Certificate of Authorization) (2015) 

a. Initial capability – outside of Class B/C airspace and not over populated areas 
b. Full capability – all applicable domestic airspace classes subject to airspace requirements 

2. Routine Civil Small UAS VLOS Operations conducted in the NAS (without special authorization; 
i.e., Certificate of Authorization) (2015) 

a. Initial capability – outside of Class B/C airspace and not over populated areas 
b. Full capability – all applicable domestic airspace classes subject to airspace requirements 

3. Routine Public UAS Operations in the NAS (2015) 
a. Initial Capability: Using mitigation for UAS limitations to comply with 14 CFR Part 91 

requirements. 
b. Full Capability: UAS compliance with revised operating requirements addressing unique 

UAS attributes. 
4. Routine Civil UAS Operations in the NAS (2020) 

a. Initial Capability: Using mitigation for UAS limitations to comply with 14 CFR Part 91 
requirements. 

b. Full Capability: UAS compliance with revised operating requirements addressing unique 
UAS attributes. 

5. Define, Determine, and Establish Acceptable Levels of Automation for UAS in the NAS (TBD) 
6. Foster U.S. International Leadership in UAS Capabilities and in Standards Development 

(Ongoing) 
a. Initial Capability: UAS operations in airspace where the U.S. has the responsibility for 

the provision of Air Traffic Services (ATS). 
b. Full Capability: Harmonized UAS operations in accordance with International UAS 

Standards and Recommended Practices (SARPs).” 

 

The plan continues with “National Objectives” that are essentially the research and technical questions that must 
be addressed to achieve the goals stated above. A key figure in the plan on page 13 provides a timeline for UAS 
certification activities, with the following milestones identified: 

                                                                 

9 FAA UAS Comprehensive Plan 2013.pdf 
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a. Definition of one or more “pathfinder certification plans” by 2nd quarter 2013 with their start by 
4th quarter 2013 and completion in 2014, 

b. Identification of certification issues by 2nd quarter 2013, 
c. Publication of UAS-unique certification requirements by 2015. 

 

As of the writing of this report, these pathfinder certification projects have yet to be 
identified. (unless the FAA considers the issuance of Certificates of Airworthiness for the 
military Insitu Scan Eagle and Aerovironment Puma UAS to be these “pathfinder projects”. 

 
 

 UAS Test Sites Established – On Dec 30, 2013, the FAA announced the establishment of six UAS test site 

operators, which may operate test sites under current law until Feb 13, 2017: 

a. University of Alaska, 

b. State of Nevada, 

c. New York Grifiss International Airport, 

d. North Dakota Department of Commerce, 

e. Texas A&M University – Corpus Christie, 

f. Virginia Polytechnic Institute and State University (Virginia Tech). 

These sites will “will help the FAA answer key research questions such as solutions for “sense and 

avoid,” command and control, ground control station standards and human factors, airworthiness, 
lost link procedures and the interface with the air traffic control system.  This data will help the FAA 
to develop regulations and operational procedures for future commercial and civil use of the NAS.”10 

ESTABLISHMENT OF THE REGULATORY COOPERATION COUNCIL  

On February 4, 2011, U.S. President Obama and Canadian Prime Minister Harper jointly announced the creation of 
the Regulatory Cooperation Council that will “reduce red tape by making regulations in a range of sectors more 
compatible and less burdensome in both countries – which is especially important for small businesses”.  This 
council identified the following areas for focus (this list contains direct links to the RCC Action Plan document): 

o Agriculture & Food  
 Food Safety 
 Agricultural Production 
 Marketing 

o Transportation  
 Surface (Road & Rail) 
 Marine 
 Other Transportation Issues 

o Health And Personal Care Products And Workplace Chemicals 
o Environment 
o Cross-Sectoral Issues  

 Small Business Lens 
 Regulatory Approach to Nanomaterials 

                                                                 

10 FAA Press Release, Dec 30, 2013 

http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.1
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.1.1
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.1.2
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.1.3
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.2
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.2.1
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.2.2
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.2.3
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.3
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.4
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.5
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.5.1
http://actionplan.gc.ca/en/page/rcc-ccr/joint-action-plan-canada-united-states-regulatory#s4.5.2
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Under the “other Transportation Issues” subject was the desire to “share experiences” in the regulation for 
Unmanned Aircraft that are under 35Kg MTOW.  As a result, and in addition to the normal FAA-Transport Canada 
dialog on all aviation regulatory matters, several meetings of stakeholders were held to discuss this issue. In 
addition, a schedule of webinars has been established to facilitate discussions of these matters between the 
regulators and the public (including industry stakeholders).  To date the discussions have been extremely general.  
The FAA has steadfastly stated that any material associated with the upcoming NPRM on small UAS cannot be 
released until the NPRM is published.  Canada, on the other hand, has made its “UAV Best Practices” document (as 
referenced earlier) available to the FAA. 

THE LEGAL CASE OF U.S. GOVERNMENT VERSUS PIRKER. 

There is a wide variety of “drone-based” videos that are ubiquitous on the internet today. Perhaps the most 

notable, is the commercial video of the University of Virginia filmed in 2011 by Raphael Pirker, an aerial 

photographer.  Using a “First Person View” Right-wing Powered Glider, Mr. Pirker developed a rather spectacular 

video of this university campus; which is unsurprisingly no longer available for public viewing, although similar 

videos, such as the one referenced below, are: 

 

http://www.youtube.com/watch?v=M9cSxEqKQ78&feature=player_embedded 

 

Unfortunately the University of Virginia - Pirker video caught the attention of the FAA and Mr. Pirker became the 

first pilot of a UAS in the United States to be assessed a civil fine by the FAA for operating “an aircraft in a careless 

or reckless manner so as to endanger the life or property of another.”11 

In the legal wrangling that followed, many of the assumptions and declarations of both parties were debated, with 
the primary one being whether the FAA currently had the right to regulate this form of aviation.  On March 7, 
2014, a ruling by an NTSB judge12 indicated that the “Respondent's model, aircraft operation was not subject to 
FAR regulation, and enforcement”, due to the manner in which the FAA has made its policies on Unmanned 
Aviation public (not through the normal NPRM process to date, but rather a policy statement in 2007). 

 

The outcome of these actions is far from certain – the FAA has already appealed the judge’s decision and is taking 
other actions to clarify its authority over UAS.  Our opinion is that the most significant long term outcome of this 
matter will be increased pressure on the FAA to formally release its promised NPRM on small UAS, which will 
address the issues.  At the AUVSI 2014 Conference FAA officials stressed that this NPRM will be public prior to the 
end of 2014.  At the same event, the FAA stressed its ability to approve certain commercial operations on a case by 
case basis, followed on June 10, 2014, by an announcement that the FAA approved oil company BP and 
AeroVironment to operate a Puma AE UAS to perform aerial surveys of pipelines in Alaska’s North Slope region. 

U.S. OFFICE OF THE INSPECTOR GENERAL REPORT –  JUNE 201413 

As of the writing of this report, the latest word on the progress of UAS regulation is a report released by the U.S. 
Inspector General on June 26, 2014.  The text below is taken verbatim from the executive summary contained 
within this report (reformatted to improve clarity): 

 

                                                                 
11 FAA Order of Assessment, Docket Number 2012EA210009, June 27, 2013 
12 United States of America, National Transportation Safety Board, Office of Administrative Judges, Docket Number CP-217 March 7, 2014 
13 Office of Inspector General Audit Report: FAA FACES SIGNIFICANT BARRIERS TO SAFELY INTEGRATE UNMANNED AIRCRAFT SYSTEMS 

INTO THE NATIONAL AIRSPACE SYSTEM  Federal Aviation Administration Report Number: AV-2014-061 Date Issued: June 26, 2014 

http://www.youtube.com/watch?v=M9cSxEqKQ78&feature=player_embedded
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“RESULTS IN BRIEF - Significant technological, regulatory, and management barriers exist to safely 
integrate UAS into the NAS.  

 First, following many years of working with industry, FAA has not reached consensus on standards 
for technology that would enable UAS to detect and avoid other aircraft and ensure reliable data links 
between ground stations and the unmanned aircraft they control.  

 Second, FAA has not established a regulatory framework for UAS integration, such as aircraft 
certification requirements, standard air traffic procedures for safely managing UAS with manned 
aircraft, or an adequate controller training program for managing UAS.  

 Third, FAA is not effectively collecting and analyzing UAS safety data to identify risks. This is because 
FAA has not developed procedures for ensuring that all UAS safety incidents are reported and tracked 
or a process for sharing UAS safety data with the U.S. Department of Defense (DoD), the largest user 
of UAS.  

 Finally, FAA is not effectively managing its oversight of UAS operations. Although FAA established a 
UAS Integration Office, it has not clarified lines of reporting or established clear guidance for UAS 
regional inspectors on authorizing and overseeing UAS operations.  

Until FAA addresses these barriers, UAS integration will continue to move at a slow pace, and safety risks will 
remain. FAA is making some progress in meeting UAS-related provisions of the FAA Modernization and 
Reform Act of 2012, but the Agency is significantly behind schedule in meeting most of them, including the 
goal of achieving safe integration by September 2015. FAA has completed 9 of the act’s 17 UAS provisions, such 
as: 

 selecting 6 test sites,  

 publishing a UAS Roadmap, and  

 developing a comprehensive plan outlining FAA’s UAS plans in the near- and long-term.  
 

However, the Agency missed the statutory milestones for most of these provisions, and much work remains to 
fully implement them. FAA is also behind schedule in implementing the remaining eight UAS provisions. For 
example, FAA will not meet the August 2014 milestone for issuing a final rule on small UAS operations. FAA’s 
delays are due to unresolved technological, regulatory, and privacy issues,                                         which will 
prevent FAA from meeting Congress’ September 30, 2015, deadline for achieving safe UAS integration. As a 
result, while it is certain that FAA will accommodate UAS operations at limited locations, it is uncertain when 
and if full integration of UAS into the NAS will occur.” 

 

From the main body of the report, the text that follows outlines the recommendations provided by the Office of 
the Inspector General: 

 

“RECOMMENDATIONS: To enhance the effectiveness of FAA’s efforts to safely integrate UAS into the NAS, 
we recommend that FAA:  

1. Publish a report annually detailing ongoing research activities and progress FAA and other entities 
are making in their respective areas of responsibility to resolve technical challenges to safe 
integration of UAS.  

2. Establish milestones for the work needed to determine the appropriate classification system for 
unmanned aircraft as a basis for developing the UAS regulatory framework.   

3. Establish a timeline for developing standardized training and procedures for air traffic controllers 
responsible for UAS operations.  
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4. Assess and determine the requirements for automated tools to assist air traffic controllers in 
managing UAS operations in the NAS.   

5. Create a standardized framework for data sharing and analysis between FAA and UAS operators 
by:  

a. validating a sample of the data it currently receives from UAS operators;  

b. finalizing an agreement with DoD for pertinent UAS operational data; and   

c. completing development of a sharing and analysis database.  

6. Develop and implement a consistent process to review and approve COAs across FAA regions, 
adopt measures that increase process efficiency and oversight, and provide necessary guidance and 
training to inspectors.  

7. Complete airspace simulation and safety studies of the impact of UAS operations on air traffic 
control across all segments of the NAS.  

8. Develop a mechanism to verify that the UAS Integration Office, all FAA lines of business, and field 
safety inspectors are effectively coordinating their UAS efforts.   

9. Determine the specific types of data and information needed from each of the six planned test 
ranges to facilitate safe integration of UAS into the NAS.  

10. Establish a more detailed implementation plan with milestones and prioritized actions needed to 
advance UAS integration in the near, mid, and long term.  

11. Establish metrics to define progress in meeting implementation milestones as a basis for reporting 
to Congress.” 

 

REGULATION IN AUSTRALIA 

Australian regulation is worthy of attention because this is a jurisdiction that is often cited as one where everything 

has been addressed.  As per Table 2, Australia has regulation in place for the operation of Unmanned Aircraft both 

within and beyond visual line of sight.  This regulation is CASR 101 with particular emphasis on regulation “CASR 

101.F UAVs” (101.235 – 101.365) which does not apply to micro UAV (<100grams) or UAVs operated within sight of 

the operator.  While these regulations have not been rigorously analysed, and the authors have no experience or 

anecdotal evidence of how they work in practice, the overall impression is that they facilitate an environment in 

which small UAS in line of sight have substantial operational flexibility but all other types of operation must be 

authorized through a dialog with the regulator, and thus not as well-defined as the initial impression might 

suggest. 

 

Most recently14, in May 2014, the Australian regulator issued a notice of proposed rulemaking that establishes 

Remotely Piloted Aircraft of less than 2 Kg within a “Low-Risk Class”.  In this class, when operated according to 

some standardized operating conditions, no further approval from the regulator is required.  This action is viewed 

by the authors as parallel to the “Low Energy RPAS” class that has been approved by CARAC and CAARC and is 

being established in Canada. 

 

                                                                 

14 CASA NPRM1309 OS, May 2014 
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REGULATORY CHANGES AS OF FEB 17, 2015 (ADDENDUM) 

 

Since the initial release of this report on 19 August 2014, a few things have changed in the regulatory landscape for 

Unmanned Aircraft Systems.  This addendum has been added on Feb 17, 2015 to highlight some of these changes: 

 As predicted earlier in this document, Transport Canada released a new staff instruction regarding the 

requirements to obtain Special Flight Operating Certificates on November 19, 2014.  Within this document, 

the requirements to address in order to obtain an SFOC for Compliant, Restricted – Complex and Restricted – 

Simple operations are identified.  In general, the content of this new staff instruction is very similar to the 

material previously released by Unmanned Systems Canada as “UAV Best Practices”. 

 In addition, Transport Canada announced two other initiatives, a Public Outreach - UAV safety program known 

as “Fly Safe” and two types of regulatory exemptions for small UAS.  The two exemptions allow very small 

(under 2 kg) and small (under 25 kg) UAV to operate in very specific and defined operational environments 

with little if any further interaction with Transport Canada (please refer to the Transport Canada documents 

to ensure you meet the various criteria before operating under these exemptions!) 

The details of the Transport Canada UAV safety program, exemptions and staff instruction 

can be found at:   http://www.tc.gc.ca/eng/civilaviation/standards/general-recavi-uav-

2265.htm?WT.mc_id=1zfhj#safe 

 

While these Canadian developments were close to what was expected, changes also occurred in the United States: 

 Since September 2014, the U.S. FAA has started granting “Section 333 Exemptions” which allows the “would-

be” UAV operator to apply for a Certificate of Authorization (COA) to operate a UAV for commercial purposes.  

To date, some 28 exemptions have been granted, as outlined on:  

https://www.faa.gov/uas/legislative_programs/section_333/333_authorizations/  

 Additionally, on Feb 15, 2015, the FAA released its draft NPRM entitled “The Operation and Certification of 

Small Unmanned Aircraft Systems”  

https://www.faa.gov/regulations_policies/rulemaking/recently_published/media/2120-AJ60_NPRM_2-15-

2015_joint_signature.pdf  

 

At the present time, the authors have only reviewed the FAA NPRM at a cursory level, so detailed commentary is 

not available, however the following elements did stand out: 

 Applies to Visual Line of Sight (VLOS) operation of Small UAS (under 55 lbs), daylight only, range confined 

to visual range of operator 

 500 foot altitude limit, 100 mph speed limit 

 No operation over persons not directly involved in the operation 

 No certification requirements, but registration and marking is required. 

 Operator will require an “airman certificate” that will both an initial and recurring aeronautical knowledge 

test. 

 A micro- UAS category is also proposed that allows “self-certification” of meeting the knowledge 

requirements. 

http://www.tc.gc.ca/eng/civilaviation/standards/general-recavi-uav-2265.htm?WT.mc_id=1zfhj#safe
http://www.tc.gc.ca/eng/civilaviation/standards/general-recavi-uav-2265.htm?WT.mc_id=1zfhj#safe
https://www.faa.gov/uas/legislative_programs/section_333/333_authorizations/
https://www.faa.gov/regulations_policies/rulemaking/recently_published/media/2120-AJ60_NPRM_2-15-2015_joint_signature.pdf
https://www.faa.gov/regulations_policies/rulemaking/recently_published/media/2120-AJ60_NPRM_2-15-2015_joint_signature.pdf
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 Beyond Visual Line of Sight Operations is specifically prohibited. 

 

Over the coming weeks and months, as the comment period for the FAA NPRM is opened, it is certain that a high 

level of scrutiny and comparison will be performed between the FAA proposal and the regulatory environments of 

other jurisdictions.  
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ASSESSMENT OF CIVIL UAS APPLICATIONS - 2014 

A key element of the original 2008 report was an assessment of a broad range of existing and potential UAS 

applications, including an evaluation of each in terms of risk, impact and timing.  The resulting chart (page 5 of the 

2008 report) was deemed to provide a very valuable overview of where the sector might advance.  In keeping with 

this theme, the current work has reviewed the same list of applications against a revised set of criteria.  These 

criteria were developed to reflect the status of these applications today, as demonstrated by information in the 

public media.  The revised criteria are:  

TABLE 3: REVISED CRITERIA FOR ASSESSING UAS APPLICATIONS 
Airspace  

Airspace 1= requires greatly improved airspace access (BVLOS, IFR, over populated areas, etc.) 

Airspace 2 = requires improved airspace access (e.g. BVLOS) 

Airspace 3 = some improvement of airspace access required (e.g. VLOS over populated areas, built up areas, control zones, larger UAS) 

Airspace 4 = little to no current airspace access concerns (e.g. Small UAS - VLOS) - [although improvement in the system to grant flight 
authority (SFOC) is desired] 
Market 
Market 1 = Customers may be identified, real needs are yet to be fully understood 

Market 2 = Customers are being consulted, detailed description of needs are being established 

Market 3 = Demonstrations to customers are occurring, needs are being refined, value being evaluated 

Market 4 = Customers are established, needs are being met, value is established 

Technology (other than SAA technology) 
Tech 1 = Full system definitions still required 

Tech 2 = Systems require further refinement to provide value 

Tech 3 = Adequate systems, providing some value, are established, further refinement required 

Tech 4 = Systems have been verified to provide products of value 

 

A review by the authors of the 25 applications in the 2008 report in the context of these revised criteria led to the 

results summarized in data table below, which includes the 2008 ratings, the new 2014 ratings and a ranking of 

applications by the 2014 rating. A higher total score = closer to fully established in all aspects. 
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TABLE 4: EVALUATION OF UAS APPLICATIONS 

Application 

2008 
Assessment 

2014 
Assessment 
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Crime Scene Surveys, Tactical 
survey 

1 3 1 4 4 4 12 1 

In use and well established for provincial 
police forces using "blanket SFOCs", 
spearheaded by N. Ont. OPP, who assisted 
adoption in other jurisdictions 

Movie and TV camera platforms 1 1.5 1 4 4 4 12 1 
2014 USC-STC Annual Conference revealed 
numerous companies active in this area 

News camera platform  4 1 3 4 4 4 12 1 
TV reports ranging from showing the Costa 
Concordia to the Sochi Winter Olympics are 
becoming more commonplace 

Agriculture survey and planning 1 3 1 3.5 4 4 11.5 4 

Ontario Precision Agriculture Conference, Feb 
2014 revealed numerous companies active in 
this area - some need for improved airspace 
access identified at this conference 

Enclosed area security 3 2.5 3 4 3 4 11 5 
Various demonstrations to Canadian military 
users have taken place, in use outside Canada 
- not as certain of "commercial market" 

Crowd control and monitoring. 3 2 2 3 3.5 4 10.5 6 
Events in Canada and around the world have 
demonstrated this use, airspace access and 
ethics are key issues 

Game Surveys and Detection of 
poaching 

2 3 1 2 4 4 10 7 
Numerous successful demonstrations have 
taken place - airspace access is key issue. 

Border patrols 2.5 4 1.5 2 3.5 3 8.5 8 

U.S. Surveillance of Canadian Border shows 
viability, airspace access is main barrier 
(Northern borders will require far more 
sophisticated UAS due to environment) 
May be driven as a military application in 
Canada. 

Oil, gas and mineral surveys * 2 3 1 2 3 3 8 9 
Various demonstrations have taken place or 
are in planning stages 

Pipeline, highway, railroad and 
power line surveys and 
inspections * 

1.5 3 1 2 3 3 8 9 
Various demonstrations have taken place or 
are in planning stages 

Traffic monitoring on roads and 
highways 

3 2 3 2.5 2 3.5 8 9 Logical extension of crowd monitoring… 

Forest fire detection and control 
* 

2 2 1 2 2.5 3 7.5 12 
Various demonstrations for fire detection 
have taken place - airspace access is key issue 

Forest surveys, other land and 
shoreline surveys * 

1 2 1 2 2 3.5 7.5 12 
Demonstrations for forest surveys have been 
in discussion - airspace access is key issue 

Ice flow monitoring and iceberg 
detection 

2.5 3 2 2 2.5 2.5 7 14 

Press Release of March 25, 2014 cites that 
some cargo ships are now using quad-rotor 
UAS for ice monitoring – no confirmation of 
whether this is being done under the authority 
of an SFOC 
(http://www.fednav.com/en/media/fednav-
pioneers-use-drones-polar-shipping) 

Pollution detection and tracking 2.5 3 2 2 2.5 2.5 7 14  

Counter narcotics – detection 
and spraying of illegal drug crops 

3 3 2 2 1.5 2.5 6 16  
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* Applications that are identified later in this report as high priority to develop and pursue in near future 

It must be noted that the assessment of these applications has been performed through a review of media reports 

and the generalized knowledge of the authors.  Each day brings new applications of UAS technology, everything 

from the delivery of pizzas (Domino’s Pizza)15, beer (an entrepreneur delivering to ice-fishermen)16 and small 

packages (Amazon.com)17 to the assessment of the state of roofing by the roof repair business18.  A snapshot will 

no longer fully capture the scope of applications of UAS technology given the ongoing level of innovation and the 

low price of small, yet moderately capable UAS. 

The chart on the following page depicts the 2014 assessment on an axis of airspace access versus market maturity, 

with the size of each marker reflecting the readiness of the technology.  In this depiction, a large circle in the upper 

left quadrant represents most established, while a small circle in the lower right quadrant represents least mature, 

and therefore presents the most risk.   

The large number of applications on the left half of the chart demonstrates the need for the regulatory and 

technology developments to enable UAS operations beyond line of sight and in increasingly complex 

environments.

                                                                 
15 http://money.cnn.com/2013/06/04/technology/innovation/dominos-pizza-drone/ 
16 http://techcrunch.com/2014/02/04/the-faa-shuts-down-beer-delivery-drone/ 
17 http://www.amazon.com/b?node=8037720011 
18 http://bird-like.wix.com/survey#!roof-survey-photography/c9j8 
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Interdiction of smuggling 
operations 

2.5 4 1.5 2 1.5 2.5 6 16  

CBNR emergencies (accidental 
and deliberate) 

3 2.5 2 1.5 1.5 2.5 5.5 18  

Fugitive detection and tracking 3 2 1 2 1 2.5 5.5 18  

Telecommunication relays 3.5 2 3 2 1 2 5 20  

Meteorology and oceanography 2.5 4 1.5 1 1.5 2 4.5 21 
Research in this application has taken place, 
particularly in U.S. 

Search and rescue 2.5 3 2 1 1.5 2 4.5 21 
Logical extension of crowd monitoring…but 
task is far more complicated. 

Urban planning and surveying 3 2 3 1.5 1 2 4.5 21  

Internal waterway monitoring 2 3 1 2  2 4 24  

Disaster relief support and 
emergency telecommunications 

2.5 2 1.5 1.5 1 1 3.5 25  

Unmanned cargo aircraft (far 
north, Antarctic, offshore oil rigs 
and priority courier shipments) 

4 1 3 1 1.5 1 3.5 25 
More recently includes the transport of high 
value cargo, pizza or beer, which has recently 
been in the media. 
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FIGURE 4: 2014 ASSESSMENT OF UAS APPLICATIONS 

Beyond Visual Line of Sight Operations Visual Line of Sight Operations 
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THE CANADIAN UAS SECTOR  

ACADEMIC PLAYERS:   

In the 2008 UAS report, a table of “academic activities” involving UAS presented 13 entries involving 11 different Canadian 

Universities.  To measure the growth of UAS activity in the academic sector the authors performed a search of the web sites 

of 93 different Canadian Universities19, looking for the terms “UAV”, “Unmanned” and “Drone”.  This search was performed 

on 22-23 April, 2014. The search revealed that 31 Canadian Universities, nearly 1/3 of the total, had significant mention of 

the search terms.  This threefold growth from the 2008 level is felt to be due to both the growing prevalence of the sector 

as a whole, and the ease with which UAS–based projects can involve students in a wide variety of engineering and scientific 

projects where final outcomes can be demonstrated hands-on.    During the final review of this report, it came to the 

attention of the authors that numerous colleges in Canada may also have academic and research activities concerning UAS.  

A systematic review of Canadian colleges has not been performed but may be a task for future phases of this update.  Two 

specific colleges identified by reviewers were the College of the North Atlantic20 and Langara College21, both of which have 

programs in “Drone Journalism”. 

The detailed results of the Canadian Universities found to have UAS activities are shown in Table 5 on the next page.  As a 

side note revealed during the search, it must be stated that for almost all web sites the search for material on the various 

search terms was relatively straightforward and the results were clear and obvious.  In contrast to this, finding an actual 

point of contact (a live person!) that an interested party could contact for matters concerning the subject of UAS was 

exceptionally difficult in the vast majority of searches performed.  

  

                                                                 
19 Initial list of Canadian Universities taken from Wikipedia on April 22, 2014 
20 http://www.cna.nl.ca/ 
21 http://www.langara.bc.ca/ 
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TABLE 5: CANADIAN UNIVERSITIES WITH UAS INTERESTS 

Institution 
Involvement with UAS 
Technologies Point of Contact 

Athabasca 
University 

Operates UAS for geology work Dr. Frédérique Pivot 
(Science) 

fpivot@athabascau.ca  1-866-380-8308 

Carleton 
University 

USC Student Competition; Design; 
Aerodynamics; Structures; Avionics 

Prof. Jeremy Laliberté jeremy.laliberte@carleton.ca 613-520-2600 x 
1128 

Concordia 
University 

design; control; applications; conops;  Dr. Youmin Zhang - 
Associate Professor 

ymzhang@encs.concordia.ca  514-848-2424; 
x5225 

École de 
technologie 
supérieure 

USC Student Competition; Design, 
Navigation; Control 

Prof. Maarouf Saad  maarouf.saad@etsmtl.ca  514 396-8940 

École 
Polytechnique de 
Montréal 

USC Student Competition; Design, 
Navigation, Control 

Dr. Jerome Le Ny - 
Assistant Professor 

jerome.le-ny@polymtl.ca 514 340 4711 
x4886 

McGill University USC Student Competition; Design; 
Applications; 

Dr. Meyer Nahon - 
Professor 

meyer.nahon@mcgill.ca 514-398-2383 

McMaster 
University 

sensor management, multi-target 
tracking, ethics, applications for UAV in 
structural monitoring; sense and avoid 

Dr. T. Kirubarajan kiruba@mcmaster.ca 905 525 9140 
x24819 

Memorial 
University of 
Newfoundland 

USC Student Competition, UAV 
Control, Sense and Avoid 

Dr Sui O'Young, oyoung@mun.ca  864-8345 

Mount Royal 
University 

Studying GNSS Spoofing related to UAV 
applications 

Vahid Dehghanian ac.layortm@nainahghedv   

Queen's 
University 

Ethics - Surveillance Studies Centre; 
Positioning and Navigation 

Dr. David Lyon 
Dr. Aboelmagd 
Noureldin 

david.lyon@queensu.ca 
nourelda@queensu.ca  

613 533 6000 x 
74489 

Royal Military 
College of Canada 

Navigation and Control; Aerodynamics; 
CONOPS; Communications 

Dr. Ruben Perez - 
Assistant Professor 
Dr. Amor Jnifene - 
Associate Professor 

Ruben.Perez@rmc.ca 
amor.jnifene@rmc.ca 

613 541-6000 
x6168 
613 541-6000 
x6455 

Ryerson 
University 

UAV Design, Applications; Ethical issues Dr Paul Walsh, Chair of 
Aerspace Engineering 

paul.walsh@ryerson.ca   416 979-5000 
x7729 

Simon Fraser 
University 

USC Student Competition, use of multi-
rotor for mapping 

Anders Knudby - 
Assistant Professor 
Advisor: Dr. Siamak 
Arzanpour - Associate 
Professor  

aknudby@sfu.ca 
arzanpour@sfu.ca 
 

778 782 4556 
778 782 8535 

Université de 
Sherbrooke 

USC Student Competition; UAV design; 
control; navigation; applications 
(wildlife tracking) 

Team VAMUdeS   VAMUdeS@gmail.com  855-826-8337 

University of 
Alberta 

The University of Alberta Aerial 
Robotics Group  

M.G. Lipsett  - 
Professor,  

michael.lipsett@ualberta.ca  780-492-9494 

University of 
British Columbia 

USC Student Competition, machine 
vision based navigation, formation 
control, etc. 

Homayoun Najjaran - 
Associate Professor 

h.najjaran@ubc.ca  250.807.8713  

University of 
Calgary 

Research on UAV Control, Applications 
of UAV for Mapping 

Chris Hugenholtz chhugenh@ucalgary.ca 403 220-3374 

University of 
Guelph 

use of UAV for Agricultural Monitoring, 
navigation, swarm control, 

Prof Ralph Martin rcmartin@uoguelph.ca  519-824-4120 
x52460 

University of 
Lethbridge 

Center of Excellence in Remote Sensing 
- variety of UAV related projects 
ongoing 

Chris Hugenholtz - 
Associate Professor 
Dr. Craig Coburn - 
Associate Professor 

chris.hugenholtz@uleth.ca    

University of 
Manitoba 

UAV Applications: application of 
fungicide, cargo transportation, log 
harvesting, meteorology, UAV 
Simulation 

No obvious point of 
contact identified... 

    

mailto:fpivot@athabascau.ca
mailto:ymzhang@encs.concordia.ca
mailto:jerome.le-ny@polymtl.ca
mailto:meyer.nahon@mcgill.ca
mailto:kiruba@mcmaster.ca
mailto:oyoung@mun.ca
mailto:david.lyon@queensu.ca
mailto:david.lyon@queensu.ca
mailto:Ruben.Perez@rmc.ca
mailto:Ruben.Perez@rmc.ca
http://www.sfu.ca/geography/wp-content/uploads/2012/01/anders_knudby_profile.jpg
http://www.sfu.ca/geography/wp-content/uploads/2012/01/anders_knudby_profile.jpg
http://www.sfu.ca/geography/wp-content/uploads/2012/01/anders_knudby_profile.jpg
http://www.sfu.ca/geography/wp-content/uploads/2012/01/anders_knudby_profile.jpg
http://www.sfu.ca/geography/wp-content/uploads/2012/01/anders_knudby_profile.jpg
mailto:aknudby@sfu.ca
mailto:aknudby@sfu.ca
mailto:michael.lipsett@ualberta.ca
mailto:chhugenh@ucalgary.ca
mailto:rcmartin@uoguelph.ca
mailto:chris.hugenholtz@uleth.ca
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Institution 
Involvement with UAS 
Technologies Point of Contact 

University of New 
Brunswick 

USC Student Competition; use of UAV 
for mapping; UAV/UGV Guidance and 
Control;  

Raid Al-Tahir - Adjunct 
Professor 

    

University of 
Regina 

control; applications such as policing 
and environmental monitoring 

Dr. Raman Paranjape - 
Professor 

Raman.Paranjape@uregina.ca 306-585-5290 

University of 
Toronto 

USC Student Competition; Design; 
Aerodynamics; Structures; UAV 
Applications; Sense and Avoid 

Prof. Hugh H.T. Liu liu@utias.utoronto.ca    

University of 
Victoria 

USC Student Competition , Numerous 
mentions in various contexts - Centre 
of Excellence Funded by Western 
Diversification 

Prof. Afzal Suleman  suleman@uvic.ca  250-721-6039 

University of 
Waterloo 

USC Student Competition UAV Design; 
Command and Control; Navigation;  

Steven L. Waslander - 
Assistant Professor 

stevenw@uwaterloo.ca 519 888-4567 
x32205 

University of 
Western Ontario 

USC Student Competition;  design 
work, various applications 

  Dr. Eric Savory - 
Associate Professor 

esavory@eng.uwo.ca 519 661 2111 
x88256 

York University UAV Design, Control, Navigation; Sense 
and Avoid 

Dr. Jinjun Shan - 
Associate Professor of 
Space Engineering 

jjshan@yorku.ca 416 736 2100 
x33854 

Lakehead 
University 

tracking and control of UAVs; 
formation control 

Dr. Abdelhamid Tayebi atayebi@Lakeheadu.ca  807 343-8597 

Nipissing 
University 

use of UAV for Precision Agriculture Dr. John Kovacs - Chair, 
Geography 

 johnmk@nipissingu.ca 705 474-
3450 x4336 

University of 
Ontario Institute 
of Technology 

UAV image processing - visual 
computing lab 

Faisal Z. Qureshi - 
Associate Professor 
(Computer Science) 

faisal.qureshi@uoit.ca  905 721-8668 x. 
3626 

University of 
Ottawa 

UAV applications, communications; 
sensing and machine vision 

Prof Wail Gueaieb wgueaieb@site.uOttawa.ca 613 562-5800 
x2158 

     

 

  

mailto:Raman.Paranjape@uregina.ca
mailto:liu@utias.utoronto.ca
javascript:location.href='mailto:'+String.fromCharCode(115,117,108,101,109,97,110,64,117,118,105,99,46,99,97)+'?'
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mailto:wgueaieb@site.uOttawa.ca
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INDUSTRY PLAYERS:   

The 2008 UAS report also included a section describing 105 various “industrial players” in the UAS sector in Canada and 

abroad. Of the players identified, 17 were found to be research organizations, universities or organizations outside of 

Canada, leaving a total of 88 Canadian companies.  To evaluate how the industrial side of the UAS sector has grown since 

2008, the authors undertook a review of various sources of company information that were available to the authors.  These 

data bases included: 

 the initial list of companies identified in the 2008 report, 

 a list of over 2000 contacts made to Unmanned Systems Canada over the past 3 - 4 years. This list included current 

and lapsed members, participants at the annual conferences, and other contacts made throughout the period, 

 the UAS related data base developed by Alberta Aerospace22, and, 

 personal contacts and business cards gathered by one of the authors during the last few years of UAS related 

work. 

For the analysis presented here, the authors first compiled the various data into a single spread sheet and eliminated any 

duplicate company names.  They then reviewed each data base entry, using Google to find the appropriate web site, and 

reduced the list to contain only Canadian companies.  In addition, academic or research institutions were explicitly removed 

from the list, since they are reported elsewhere in this report.  For each of these remaining entries, the authors 

characterised the company interest according to the six categories shown in the table, identified the province where the 

company was located and developed a very short note on the company’s interests.  In comparison to the approximately 88 

Canadian companies identified in 2008, the current analysis identified 312 Canadian companies with some level of UAS 

interest or involvement.  Of these, there were: 

 35 Canadian companies manufacturing and/or distributing complete UAS for sale, 

 70 Canadian companies that operate UAS, 

 85 Canadian companies that sell various UAS components or controls, 

 44 Canadian companies that sell UAS related sensors or sensor systems, 

 19 Canadian companies that provide data and information processing services, and, 

 111 Canadian companies that had some level of UAS involvement or interest, other than those identified above. 

The provincial distribution of these companies is shown in Figure 5.  The authors and reviewers of this report note the 

relatively small number of UAS related companies identified in the Province of Quebec compared with other provinces.  It is 

likely that more exist, and the small number is an artifact of the data sources used to perform this review – All numbers 

provided in this section should be taken as a conservative estimate as described below. 

It should be noted here that while the list of Canadian companies depicted here is illustrative of the growth in the sector 

and the distribution of this growth across Canada, the means to collect this data was far from robust.  Relying on the data 

sources described provided one very good source of information but missed entirely many companies which are not 

formally affiliated with Unmanned Systems Canada, Alberta Aerospace, or is known to the authors.  As such the data shown 

here is thought to be a conservative estimate of the absolute size of the UAS industry in Canada. 

The complete list of Canadian UAS companies identified in this work is included as Table 6. 

                                                                 

22 Booklet handed out at 2014 AUVSI conference by Alberta Government  
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TABLE 6: UAS SECTOR INDUSTRIAL PLAYER LIST  

 

Sensors and Payloads         

UAS Components, Controls  and Sub-
Assemblies 

       Data and Information Processing 

UAS Manufacturer/Distributor (for sale!)       UAS Services or Operator 

Province        Other 

Company        Product / Services 

4 Front Robotics AB X  X     

Abacus Data Graphics AB     X X Operator - Mapping company 

ABB Bomem QC   X     

Accipter Radar Technologies Inc. (Sicom Systems 
Ltd.) 

ON   X   X Radar company 

Accuas Inc. BC     X  Mapping and Survey Company solely using UAS 

ADGA Group  ON      X Engineering Consulting 

AEREX Avionics Inc. QC   X    Electro-optical sensors 

Aerial Vantage Media AB     X  Operator - Aerial Photography 

AerialX - Drone Solutions, Inc. BC X X X  X  Manufacturer and Service Provider 

Aerios Media Inc. AB     X  Operator- Emergency, Agriculture and Real 
Estate 

Aero Aviation Inc. AB      X Composites and Aeronautical Structures 

Aero Stock Inc. ON  X      

Aeroinsight QC      X Consultant 

Aeromao ON X X   X  OEM, mapping services, components 

AEROTEC Management Consulting Corp. ON      X Aerospace Staffing and Recruiting 

Aerovate ON  X     Variable Pitch Propellers 

Aeryon Labs Inc. ON X    X  Manufacturer, Service Provider 

Ag Business & Crop Inc. ON     X  Agricultural Mapping and Analysis 

Ag-Nav ON  X     
Precision Navigation Systems, particularly for 
Agricultural Applications of UAS 

Aiolos ON      X Design of Wind Tunnels 

Air Data Inc. QC  X    X Avionics, Power and Air Filtration Systems 

Air View Concept QC     X  Operator - Aerial Photography 

Air2You / Rob Chandler Photography ON     X  Operator - Aerial Photography 

Airborne Systems (Irvin Aerospace Canada) ON  X     parachute recovery systems 

Airseair International Services Inc. QC      X Aviation Services and Maintenance 

Alberta Computer Cable AB  X     cables and Wiring Harnesses 

Alberta Industrial Automation Ltd. (AIA) AB  X     Machine to machine communication systems 

Altair Engineering Canada Ltd ON      X Research, Engineering Simulation and Software 

Amtech Aeronautical Limited AB      X Aviation Services, some UGV involvement 

Analytic Systems BC  X    X Electronics - parts and design 

Apex Industries Inc. NB      X Aerospace machining and fabrication 
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Sensors and Payloads         

UAS Components, Controls  and Sub-
Assemblies 

       Data and Information Processing 

UAS Manufacturer/Distributor (for sale!)       UAS Services or Operator 

Province        Other 

Company        Product / Services 
Applanix Corporation - A Trimble Company ON  X     Navigation Sensors and Mapping software 

Applocation BC      X Telmatics, wireless communication and fleet 
tracking systems 

APVXtreme ON     X  Aerial photography 

Archer & Rose Inc. BC      X Consultants 

Array Systems Computing Inc. ON  X  X   Real time digital signal processing 

ASAP Avionics BC      X TC approved avionics installation and repair, 
gimballed camera systems 

Atlantic Fire Forensic NL     X  Operator 

Atwell Aerospace Inc. BC     X  Operator, Aerospace design 

AUG Signals ON    X   Signal, Data and Image processing 

Auracle Geospatial Science Inc. BC      X Remote Sensing company, with interests in UAS 

Avcorp - Comtek Advanced Structures BC  X     Aerospace composites, design and manufacture 

Aviatech Technical Services QC      X TC certified aircraft and UAV modifications 

Aviya ON  X     Aerospace controls 

Avro Insurance Managers BC      X Aviation Insurance 

Avrobotics ON     X  Aerial Photography and Cinematography 

Awarebase AB    X   Data management 

AWW Consulting BC      X Consulting - involvement with Meggitt Systems 

Axys Technologies BC      X 
Ground based Wind measurement systems, 
maritime data acquisition systems 

BAE Systems Canada ON      X Cdn footprint of International Aerospace 
Company 

Baker Aviation Services Ltd. AB      X Aviation Consultants 

Battlefield International Inc ON  X     Fuel, oil and control mechanical components 

BC Hydro BC      X Exploring use of UAVs 

BC MFLNRO BC      X Exploring use of UAVs 

B-Con Engineering ON   X    Optical Systems Engineering 

Beattie Geospatial Intelligence Consulting ON      X Consulting on UAV surveillance capabilities 

Binnie Land Surveying Ltd BC     X  Operator 

Biotron Aerospace Electronics AB      X UAS Electronics Design and Engineering 

BlackBridge AB    X   Data Centers, Mapping and Analysis Services 

BluMetric Environmental Inc. ON     X  Operator - water and environmental 
assessments 

Bock Optronics Inc. ON   X    Optical and Electronic Sensor Systems 

Boreal Laser AB   X    laser-based gas detection systems 

Borealis Precision BC  X     High Precision GPS based Navigation Systems 
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Brican Flight Systems Inc. ON X    X  OEM of TD-100, Provision of UAS-based surveys 

and surveillance products 

Buoyant Aircraft Systems International MB      X Research, Airships 

C4i Consultants AB      X Software solutions 

CAE QC     X X Development of UAS applications, aerospace 
simulators 

Calgary Scientific AB    X   Data sharing, web-based applications 

Canal Geomatics Inc. QC  X     High Precision GPS based Navigation Systems, 
Networking hardware 

Canlink Aviation  
NB 

     X Training - owners of Moncton Flight College and 
Atlantic Avionics 

Cantec Systems ON  X     Custom batteries and power solutions 

CANTRONIC Systems Inc. BC   X    Thermal Imaging specialists 

Capri Insurance Services Ltd. BC      X Aviation Insurance 

Cartenav Solutions NS   X    Mission management and Sensor control tools 
and software 

CCUVS AB      X UAS Operations and Pilot Training, UAS Test Site 

CED Alma QC      X UAS Operations and Pilot Training, UAS Test Site 

Celestica ON      X Design and Engineering Support 

Cenovus Energy Inc. AB     X  Operates UAS for site measurements 

C-FER Technologies AB      X Large scale testing, engineering and R&D 

CFN Consultants ON      X Defence and Security Consulting 

Challis Heliplane UAV Inc MB X      Manufacturer - High speed hybrid helicopter 
UAV 

Chaos Choppers SK X    X  OEM of various quad copters, provision of aerial 
photography 

Chartis Remote Sensing Solutions AB     X  Aerial Survey company  

Clearpath Robotics ON X      Air,Land and Sea Unmanned Vehicles and 
Systems 

Cobham Tactical Communications and Surveillance NS  X     Related Products and components - small optical 
systems 

COGINT Ltd ON      X Consultant 

Communis Technologies Inc. BC      X Software 

Compact Radial Engines BC  X     Propulsion Systems, Engines 

Composites Atlantic EADS Sogerma Services NS  X     Composite Structures 

Connect Tech ON  X     Computing and Related Hardware 

Contrail Aviation Safety Ltd. AB      X Aviation Consulting 

Critical Systems Labs BC      X Engineering Consultancy 

CRO Engineering Ltd. ON      X Project Management Consultancy 
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CropCam MB X      Primarily for Agricultural Use 

Crosswind Consulting AB      X Consultant 

Crowe Productions ON     X  Aerial Photography and Video Production 

Cubic Field Services Canada Limited AB      X Communication and Electronics Solution, 
Support to Defence Training 

Deep Vision Inc. NS   X    Real Time Machine Perception 

Diamond Aircraft ON X      
Manned Aircraft OEM - DA42 model has been 
developed into UAS 

Digital Aerial Surveys SK     X  Operator 

Discovery Air ON      X Canadian Aviation Company with UAS interests 

Discovery Channel ON      X Canadian TV production company with 
numerous stories on UAS 

Doyletech Corporation ON      X Consultancy 

Draganfly Innovations Inc. SK X       

Drone Vision International QC     X  Aerial Photography and Industrial Inspection 

DRS Technologies Canada Ltd ON      X International Aerospace company with Canadian 
Division 

Dunn Engineering ON  X     Control and Electronic Design 

Duwatech Inc. ON X    X X OEM, Service Provider, Hardware and Software 
Development 

EADS Canada ON X      International Aerospace company with Canadian 
Division 

Eiger Aerospace Consulting ON      X Consultant 

Eion Wireless ON      X Wireless Data Transmission 

Elbit Systems ON X      International Aerospace Company with Canadian 
Division 

Electro Mag QC  X     Automation components 

EMS-Satcom ON  X     Satellite based communication systems 

EnergyOr Technologies Inc. QC  X     Fuel Cells and UAS propulsion systems 

ENSCO Avionics Canada QC  X X    
Sensors and Vision systems, UAS software and 
control stations 

Eqquera Inc. BC X       

Esri Canada ON    X   GIS processing 

Esterline CMC Electronics ON  X     Avionics and Navigation Systems 

ETM Industries ON  X     CNC Machined and Plastic Injection components 

Evans Consoles AB  X     Command and Control systems 

Explorer Solutions QC      X Consultancy 

Extreme CCTV BC   X    Security Sensors 
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Feeling Software QC  X     Command and Control Software 

flitelab.com a division of Schooner Solutions Inc. NS X X   X  OEM, parts and UAS Services 

FlyHT  AB  X     Communications components, AFIRS 

Flying Cameras BC X      OEM and redistribution of other UAS 

Flyingfish Productions ON     X  Operator - Aerial Photography and 
Cinematography 

Flyterra QC     X  Operator for multiple applications, subsidiary of 
US company 

FocalRecon ON    X   Image Fusion, data storage, encryption 

Forest Protection Limited NB      X Manned Aviation services for Forestry Industry 

FPInnovations QC      X Forestry Industry Group - with UAS initiatives 

Fugro Airborne Surveys Corp. ON     X  Airborne Geophysical Survey Company - has 
operated US in Canada 

GEM Advanced Magnetometers AB   X    Magnetometers 

General Dynamics Canada ON  X     Communication Systems 

Geophysics GPR International Inc. QC      X Geophysical and Inspection Survey Company 

GEOSYS Technology Solutions Ltd. BC     X  Geophysical Survey using UAS 

Giga-Tron Assoc Ltd ON  X     RF and Microwave communications 

Gladstone Aerospace Consulting ON      X Aerospace Consulting 

GMC Guardian Mobility Corporation ON  X     Satellite Communications 

Goldak Airborne Surveys SK     X  Geophysical Survey 

Gress Aerospace AB X      Bi-rotor UAS in development 

Halton Regional Police Service ON     X  Government 

Harv's Air Pilot Training MB      X UAS Related Training 

Harwood Custom Composites BC  X     UAS composites and tooling 

Hemisphere GPS AB  X     Satellite based navigation systems - Calgary 
Branch office 

Héroux-Devtek QC  X     Landing Gear and Stuctures for large UAS 

High Eye Aerial Imaging Inc. ON     X  Aerial Photography 

Highland Integrated Surveillance Systems (HISS) ON X X     
Integrator of Surveillance Systems, Distributor of 
BRICAN TD-100 

Hill & Knowlton ON      X Public Relations Consulting 

Honeywell ON  X     Major Aerospace Company with Canadian 
subsidiary 

Humansystems Inc. ON      X Human Factors Consulting 

Hydro-Quebec Research Institute QC      X Interested in UAS Research for powerline survey 

ICEage Digital Detection ON   X    Sensor solutions 
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ICX Radar Systems QC   X    Radar Specialists 

iFathom Corporation ON    X   Information Management 

IMCO Tool & Die ON      X Machining and Fabrication of components 

IMP Aerospace       X Large Canadian Aerospace Company 

ImStrat Corporation ON    X    

INDAL Technologies ON  X      

Independent Data Manipulation Corp (IDM_C) AB  X     control systems 

Infinitejib ON X    X X Multi-Rotor Camera Platforms, Training, 
Maintenance, Leasing 

Infrared Technologies Canada, Maritime Services 
Ltd. 

BC   X    IR Sensors 

ING Robotic Aviation ON X    X  Fixed Wing and Rotorcraft, Aerial 
survey/inspection services 

InnUVative Systems Inc. ON  X    X Engineering and Software, Control Station 
software 

Inspirus NL X X X    Quad-Rotor, Sensors, Sense and Avoid Systems 

Inter-Action Enterprises BC  X     Hobby Store retailing UAV components 

International Custom Products ON  X     Aerospace and Defence Components 

Intervistas Consulting Inc. ON      X Aviation Consultants 

Inuktun Services Ltd. BC   X    ElectroOptical Sensors 

iRobotic Aviation ON X    X  Limited Information Available 

Isis Geomatics Inc. AB   X X X  Geomatics Surveys, Sensors and analysis 
Software 

Itres Research Ltd. AB   X    Thermal and Hyperspectral Sensors 

ITS Electronics ON  X     Power and Communication System Components 

J.R. Canadian Mapping Ltd. BC     X  Aerial Survey and Mapping for multiple sectors 

JLP Technologies Inc. AB      X Aviation Design and Airworthiness 

JZAerial AB     X  Aerial Photography and survey 

Keigan Systems ON    X   Mapping software 

Kohler Composites of Alberta Inc. AB  X     Aerospace Composites 

Kongsberg Gallium AB      X Software for Situational Displays 

KoptR Image QC X X   X X Distributor of systems and components, 
Training, Maintenance 

KPMG ON      X Broad Consultant Company 

L & G Cameras & Transmitting Systems NB   X    Limited Information Available 

L.P. Brownrigg Consulting Inc. ON      X Consulting 

L-3 Communications ON      X Large Aerospace Company with Canadian 
Subsidiary 
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L-3 Wescam ON   X    Multi-Spectral ISR sensors 

Laflamme Engineering QC X      200 Kg Tandem Rotor under development 

Larus Technologies ON   X    Sensor Integration and Decision Aids 

Leclair Infocom QC      X Consulting 

LED Smart AB  X     lighting 

LGL Limited Environmental Research Associates ON      X Research, UAS Service Client 

Lockheed Martin - CDL Systems Ltd. AB  X     UAS Ground station and control systems 

Lockheed Martin Canada ON      X Large Aerospace Company with Canadian 
Subsidiary 

Lockheed Martin Canada CDL Systems AB  X     control station software 

Lumenera Corporation ON   X    High Performance Digital Cameras 

Mann, Morel & Associates AB      X Consulting 

Mannarino Systems & Software Inc. QC  X     safety-critical systems and software engineering 
services 

Maptica NB     X  Aerial Mapping and Surveys 

Marinvent QC      X Aerospace Engineering Consulting 

Maritime Services Ltd. BC   X   X Supplier of maritime charts 

Matrix Solutions Inc. AB     X  Environmental Studies Company 

McEwen's Aviation Services Inc. AB      X Aviation Services Company 

MDA Corporation BC     X  Operator of Large UAS for Mapping and 
Surveillance Purposes 

Mecachrome QC       Aerospace Structures Company 

Mechtronix QC      X Canadian Aircraft Simulation Company 

Meggitt Training Systems Canada AB X    X  Land, Sea and Air Targets, support of UAV 
operations 

Metro-Rural Fire Forensics      X X Operator - Fire Forensics Experts 

Microhard Systems Inc. AB  X     Communication Systems 

Microlynx Systems Ltd. AB  X     Electronics and Software Development 

MicroPilot Inc. MB  X     UAV Autopilots 

MMIST Inc ON X    X  Unmanned Precision Air Delivery  

Murandi Communications Ltd. AB  X     wireless communications 

Nemalux LED Lighting AB  X     LED lighting 

Neptec Design Group ON   X X   Machine Vision Sensors and Analysis Software 

Nexen Inc. AB      X Oil and Gas Company - interested in UAS 

NGF Geomatics ON     X  Airborne Survey company 

Nomadiq Systems ON      X Mobile Shelter Systems 

NORLEANS Technologies Inc. ON      X 
transportation and logistics support equipment 
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North Guardian UAV BC     X  Aerial Photography and Survey 

Northern Robotics NU      X Limited Information Available 

NovAtel Inc. AB  X     Navigation Components 

NTFG Productions Inc. ON     X  Operator - Film Industry 

NuvAero AB     X  Aerial Photography and Inspection Services 

Obsidian Strategics AB  X     Network Devices 

Obzerv Technologies Inc. QC   X    Sensors 

Ontario Provincial Police Forensic Identification ON     X  Operator - Police Services, Crime Scene 
Forensics 

OPAL-RT QC      X Real Time Simulation 

Optech ON   X    Laser Based Survey Systems, Lidar, Optical 

Optical Technologies ON   X    Limited Information Available 

OrderOne Networks ON  X     Networking Systems 

Overwatch       X Limited Information Available 

Pacific Aerial Photography BC     X  Aerial Photography 

Panacis ON  X     Lithium Power Paks 

Panvion Technology AB   X  X  Geomatics and Airborne Sensor services and 
sensors 

Patlon Aircraft & Industries Limited ON  X     Aerospace Parts Distributor 

Peace Country UVS Partnership AB      X UAS development, applications and training 

Pelican Products AB      X Carrying Cases 

Penguin Automated Systems Inc. ON   X    Telecommunication Systems for Video 

Policy Insights ON      X Consultant 

Pratt & Whitney Canada Corp. QC  X     Large Canadian Aerospace Company 

Precision Hawk Canada ON X   X   
Multipurpose Aerial Survey UAS and Extensive 
Data Processing Services 

Premier GPS AB  X     GPS systems and related software 

PremierTech       X Related Products 

Presagis     X   Modelling and Simulation Software 

Production Case Company Inc. ON      X Custom Cases 

ProFotoUAV BC X      UAS System and Parts Distributor 

Protectolite Inc. ON  X     Molded Thermoset Composite Components 

Provincial Aerospace NL     X  Maritime Surveillance 

PV Labs Inc. ON   X    Aviation based Imaging Systems 

PwM Consulting Services Inc. ON      X Consultant 

Quanser ON  X     Servos, Drive Systems, Control Software 
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Quanser Consulting Inc. ON      X Consultant 

Quaternion Aerospace Inc. BC X X    X UAS Design Engineering 

Radian Unmanned Aerial Systems Inc. BC     X  Geophysical Survey 

Raytheon AB      X Major Aerospace Company with Canadian 
Subsidiary 

RCMP      X  Crime Scene Forensics, etc. 

Respect Industries Corp ON  X     Electro Mechanical Assemblies 

Revered Cinema 
BC, 
ON, 
QC 

    X  Aerial Cinematography 

Rheinmetall QC  X X    Control System Architecture 

Rideau Consulting ON      X Consultants 

RobotShop QC X      Distributor of hobby and professional UAS 

Rockwell Collins AB, 
ON 

 X    X Large Aerospace Prime, subdivision of A/P 

Rolls-Royce Canada       X Large Aerospace Prime with Canadian Division 

Royal Canadian Mounted Police SK     X   

Russell Technoligies Inc. BC   X    Radar and Lidar 

S1 Systems Inc QC  X X    software and control systems 

Sanders Geophysics ON      X Airborne Geophysical Survey Company 

Saskatoon Police Service SK     X   

Scientific Instrumentation Ltd SK   X    Research, sensors and instrumentation 

Seamatica Engineering NL  X     Collision Avoidance Systems 

Semiconductor Insights, Inc. ON  X     Semiconductor systems 

Skookum Robotics Ltd BC  X     Autopilots and components 

SKYMETRO PHOTOGRAPHY INC NB     X  Aerial Photography 

Skymount Unmanned Systems BC     X  Aerial Photography 

SkySquirrel Technologies NS X       

Skywave Mobile Communications Inc. ON  X     Communication Systems 

Southern Cross Machining Inc. BC  X     Precision Machining 

SparkTek Ltd. ON      X Project Management Consulting 

Spatial Technologies  AB X  X    Distributor of SenseFly eBee and Swinglet CAM, 
senors 

Specto Measurement Devices Inc. BC      X S/W design and analysis 

Spectrum Signal BC   X X   Signal Processing 

Steadidrone BC X      Canadian Distributor for South African Company 

Stevlin Design Enterprise ON      X Computer System Design 
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Strategic Technology Consulting BC      X Engineering Consulting 

Stratus Aeronautics Inc. AB X    X  UAS for civil mapping, surveying and 
infrastructure inspection markets 

Surete de Quebec QC     X  Operator 

SWISSWAY MACHINING LTD, ON  X     Precision Machining 

Telesat Canada       X Satellite based communication 

Telik Developments - UAV Geomatics AB     X  Aerial Mapping and Survey 

Telops Inc. QC   X    Optronics and Photonics Sensors 

Terra Remote Sensing BC      X Large Aerial Survey Company 

Terrapoint ON   X X   Lidar and Date Processing 

Textron Systems Canada Inc. ON      X Large Multinational Aerospace Company 

Thales Canada Inc. ON  X X    Data fusion, sensors, control  

The Magnes Group Inc. ON      X Insurance 

Thompsons Limited ON     X  Precision Agriculture applications 

Tycrid     X   High Performance Computing 

UAV Geomatics AB     X  Aerial Survey and Geomatics 

Viable Power Conversion QC  X X    Power Conversion components 

VISimage Systems Inc. ON  X  X   Computer vision and digital image processing 

WADE Antenna Inc. ON      X Antennas 

Weatherhaven BC      X Portable Shelters 

Wesgar Inc. BC  X     Sheet metal, machining  

West Coast Geospatial BC     X  Aerial Survey, Photogrammetry, Digital Elevation 
Models 

Western Avionics AB  X    X Avionics services, communication components 

Western Propeller Company Ltd. AB      X Propellers and Governors for manned aviation 

Western Willow Ventures Inc. NT     X  Aerial Photography 

Wild Blue Yonder Enterprises Inc. BC     X  Operator - Limited Information Available 

X Tronics Inc. ON   X    Sensors 

Xiphos Systems Corporation QC  X     computing, software, integration 

XWAVE ON    X   data processing and IT 

Zariba Security ON     X  UAS for Security and Surveillance 

 

 

 



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 45 of 121 

VERSION FOR PUBLIC RELEASE 

 

OTHER KEY PLAYERS:   

Aside from the Academic and Company players of the UAS Sector in Canada, the authors would also like to point out 

several other organizations that continue to make substantial contributions to the UAS sector in Canada: 

NATIONAL RESEARCH COUNCIL CANADA  

Through both the Aerospace Portfolio, Civil Unmanned Aircraft Systems Program, and the Industrial Research Assistance 
Program (IRAP), NRC is a key UAS resource for technology development and maturation.  The following describes the NRC 
Civil UAS Program23: 

“NRC Civil UAS Program - As Canada’s national Research and Technology Organization (RTO), National Research 
Council (NRC) plays an important role in supporting the emergence of the UAS industry and its long-term flourishing 
in Canada. In 2013, NRC launched a multi-million (over 10 million) dollar investment through a 6 year R&TD program 
aim to prove the commercial value of UAS through targeted technology developments and mission-oriented 
demonstrations. Through the Civil UAS Program24 initiative, NRC has planned major collaborations and investment of 
funds and resources across the three major areas of UAS development that are deemed by the industry to impede the 
civilian adoption: 

  1. Technology gaps 
• Sense and avoid 
• Anti-icing 
• Independent precision positioning 
• Data management and information creation 
• Ease of use 
• Specialized sensor development 
• 30+ hours of endurance and powerful sensor suites 

2. Regulatory gaps 
• Safe, yet commercially viable regulatory framework in collaboration with Transport Canada 
• Operation of UAS less than 25 kg beyond line of sight by 2019 

3. Demonstration opportunities 

• Collaboration between Canadian UAS developers, UAS service providers and higher level end-users in 
different industry sectors such as Pipeline and electrical utility power line 

• Detailed performance and economic data required to make business decisions about adopting UAS 
technologies”  

DEPARTMENT OF NATIONAL DEFENCE 

Through Defence Research and Development Canada, and the DND UAS Program Office, as well as the UAS operational 

assets of DND, the development and exploitation of UAS for military purposes is driven in Canada by DND.  As a result, 

many of the advances for military purposes quickly become “dual – use” and are harnessed in the commercial sector. 

 

 

                                                                 
23 Text provided by NRC 
24 Ref: http://www.nrc-cnrc.gc.ca/eng/solutions/collaborative/civil_unmanned_aircraft.html 

http://www.nrc-cnrc.gc.ca/eng/solutions/collaborative/civil_unmanned_aircraft.html
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CANADIAN POLICE RESEARCH CENTRE  

As another player in UAS, the CPRC has fostered research in the development and exploitation of UAS for Policing and 

Security purposes. 

CANADIAN UAS “TEST SITES”  

With the background of the UAS-media coverage of the establishment of six UAS test sites in the United States, the authors 

and clients for this report felt that identification of the various test sites established and operating in Canada had merit.  In 

the section below, each of the four Canadian test sites is identified in a “West to East” order, with summary information 

regarding the capabilities and experience of the site: 

CANADIAN CENTRE FOR UNMANNED VEHICLE SYSTEMS (CCUVS)25 

The Canadian Centre for Unmanned Vehicle Systems (CCUVS) is a federally registered not for profit company (2007), 

located in Medicine Hat, AB whose purpose is to facilitate sustained, profitable growth in the Canadian civil and commercial 

unmanned systems sector.  CCUVS is governed by a Board of Directors, drawn from across Canada, representing academia, 

industry and government and working primarily in the air unmanned systems environments.  Head office staff members are 

based in Medicine Hat, Alberta.  On the CCUVS website 4 types of services are identified: 

 a UAS launching service using a Robonic MC2555LCR catapult, 

 a 1.5 day condensed UAS operator training course, 

 UAS related consulting services, and, 

 tailored assistance in applying for a Transport Canada Special Flight Operating Certificate. 

Additionally, the web site identifies the CCUVS UAS Training Centre, located at Foremost Alberta, and is slated to include 

restricted airspace for BVLOS UAS operations. 

SOUTHPORT MANITOBA26 

Southport is a not-for-profit property management and development company, located 3 km south of Portage la Prairie, 

Manitoba, Canada.  As stated on their web site, their goal is to establish a world-class business centre balanced with 

lifestyle, wellness, and recreation facilities. Featuring aviation and aerospace training facilities, research and development 

of new products, light manufacturing, educational institutions, beautiful open spaces, a golf course, and a fitness centre. 

Under the subheading of Unmanned Vehicle Systems, the organization cites over 62 airside acres available for UAS testing 

and development, with a wide variety of facilities, workspaces and accommodation for such projects. 

Southport has been one of the two sites where Unmanned Systems Canada holds its annual Student Competition (2012 and 

2014) 

 

                                                                 
25 Based on material from CCUVS Website 26 June 2014 http://www.ccuvs.com/ 
26 Based on material from Southport Website 26 June 2014 http://www.southport.ca/ 
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UNMANNED AERIAL SYSTEM CENTRE OF EXCELLENCE (UAS CE ALMA) 27 

The Unmanned Aerial System Centre of Excellence at Alma offers flight testing activities, research and development 

activities and partners, maintenance, storage and modifications hangars and shops, UVS operators on site and training 

facilities and equipment for pilots and support personnel. 

The UAS CE is a community of interest involved in the aerospace sector. An organization and partnership working to 

develop, manage and offer a wide range of services, expertise and competencies tied to the UAS sector at the national and 

international level. 

Aside from airspace immediately surround the airport, UAS CE Alma has negotiated the use of the CFB Bagottville airspace 

for specialized test programs.  UAS CE Alma is also the other site where Unmanned Systems Canada holds its annual 

Student Competition (2013 and 2015). 

CANADIAN FORCE BASE GOOSE BAY 28 

Goose Bay Airport is a major international airport located in Goose Bay, Labrador on Canada's East Coast. With all the 

navigational aids accompanied by the world's most technologically sophisticated air traffic control radar system, the airport 

not only serves commercial customers and the travelling public, but is open 24 hours a day providing weather and 

emergency response services.  

Associated with CFB Goose Bay, 5th Wing, the site has been used for a variety of UAV test programs over the years.  Since 

the area includes restricted airspace, some cases of flight test BVLOS have been conducted in this area. 

THREE ESTABLISHED UAS APPLICATIONS (IN CANADA) 

The three sections that follow represent UAS applications that are, in the opinion of the authors, currently established in 

Canada, and are therefore are growing in response to market demand. Key features of each of these applications are: 

 an initial client base is established and being served with products of value, 

 

 UAS technology is capable, today, in meeting at least some of the client needs, and, 

 

 regulations in Canada are sufficient to allow at least some of the target operations in the time frames required 

(although in all cases further improvements in regulation would be beneficial!). 

                                                                 
27 Based on material from CED Alma Website 26 June 2014 http://www.cedalma.com/en/ 
28 Based on material from Goose Bay Airport Website 26 June 2014 http://www.goosebayairport.com 
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LAW ENFORCEMENT 

FIGURE 6: LAW ENFORCEMENT 29  

Use of UAS for crime scene forensics (e.g. capturing images of the crime scene as soon as law-enforcement arrives on scene 
for both coordination and future legal proceedings) has been a very early example of UAS adoption in Canada.  In many 
respects, this adoption was led by one individual, Constable Marc Sharpe of the Kenora OPP.  After realizing the potential 
cost savings and efficiency of using small, remote controlled aircraft to perform the crime scene photography function, as 
opposed to chartering a manned aircraft, Const. Sharpe harnessed his 17 years of R/C modelling experience to develop a 
suitable system for the task.  In August, 2007, Const. Sharpe operated the first full time, dedicated UAS for law-
enforcement in Canada, FIU-301, under a Transport Canada SFOC.  In its first year, it was successfully deployed at 6 
different homicide sites.  Based on the success and safety of the first year, the operation was granted an SFOC extension in 
2008.   

In 2008, Constable Sharpe led a session of the Unmanned Systems Canada conference where his successes were discussed, 
as were the needs of other police forces in Canada.  Of most importance, during his presentation, Const. Sharpe provided 
the community “…a practical “roadmap” of police UAS operations and system types in the short and long term”  

In subsequent presentations to the community over the next few years, Const. Sharpe continued to advocate for the 
adoption of UAS in law enforcement for three practical categories: 

 

 Forensic Support - Quality Still image is primary focus / confined area, 
 

 Tactical Support - Timely video (colour/IR) is primary focus / confined area, and, 
 

 Search & Rescue Support - Timely video (colour/IR) is primary focus / over large area. 
 

In 2010, Const. Sharpe pointed to three law enforcement agencies actively using the technology, OPP – Kenora, the 
Saskatoon Police Service, and Halton Regional Police Services.  Additionally, it was clear that U.S. law enforcement agencies 

                                                                 
29 The Telegraph, Aug24, 2012, Photo: John Giles/PA Wire 
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were also adopting the technology.  By 2012, at least 5 separate divisions of the RCMP had also adopted this technology, 
operating a total of 17 UAS for various forensic and scene reconstruction purposes.  An informal discussion with Acting/Sgt 
– Unit Commander Sharpe in March 2014 revealed further growth in this adoption, with 4-5 systems in use by the OPP and 
over 20 by the RCMP in 3 western provinces and the Maritimes.  

In 2014, the adoption of UAS for law-enforcement support is nearly complete, as more and more agencies adopt this 
technology.  Examples of how drones have helped find lost individuals, and coordinated law-enforcement activities are 
relatively common in the media. Anecdotal feedback also shows that the information that UAS provides for courtroom 
proceedings has greatly improved the quality, accuracy and efficiency of many criminal trials.  

A FINAL NOTE: UAS AND PRIVACY  

The use of UAS for law-enforcement touches very closely on the subject of the rights of individuals to expect privacy.  In the 
many presentations by Const. Sharpe and others, the content of the Canadian Charter of Rights and Freedoms was often 
presented, particularly Section 8: “Everyone has the right to be secure from unreasonable search and seizure”.  In this 
context, our police forces are generally using the technology to document crime and traffic collision scenes, and treat the 
technology exactly the same as any other method of information gathering at their disposal. Continued vigilance on the 
issue of privacy is required – in other jurisdictions such as the U.S., the issue of Privacy has been a leading factor in media 
coverage of drones, with some jurisdictions developing anti-drone legislation to protect the privacy of citizens.  Australia, 
on the other hand, has identified the need to address the issue by altering its existing privacy laws.  In general, the 
Australian approach is to ensure that national laws are altered to “recognize that imagery, the primary output of unmanned 
aircraft used for commercial purposes, are accorded the same status as data”30   For a Canadian perspective, we can refer 
to The Office of the Canadian Privacy Commissioner, who issued a well-balanced study on this subject in March 201331.  The 
key statement in this report, according to the authors, is: 

 

“Essentially, drone operations that involve the surveillance of Canadians or the collection 
of personal information are subject to the same privacy law requirements as with any 
other data collection practice.” 

 

The authors recommend that anyone interested in this aspect of the UAS industry read this entire report as a primer on the 
issue. 

 

                                                                 
30 Small UAS News article “Australia can create world leading unmanned aircraft privacy law regime” 3 March 2014 

http://www.suasnews.com/2014/03/27771/australia-can-create-world-leading-unmanned-aircraft-privacy-law-regime/ 
31 OPC Research Reports: Drones in Canada: Will the proliferation of drones in Canada raise new concerns for privacy” March 2013 

http://www.suasnews.com/2014/03/27771/australia-can-create-world-leading-unmanned-aircraft-privacy-law-regime/
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PRECISION AGRICULTURE 

FIGURE 7: THE AERIAL PERSPECTIVE OF VEGETATION 32 

In the 2008 report, the use of UAS to assist farmers in managing their crops was identified as Risk = 1 (Low), Impact = 3 

(close to high chance of UAVs driving industry capability) and Timing = 1 (2-5 years).  It is gratifying to report that this 

application has seen a solid level of adoption, particularly given the challenges that remain in obtaining flight authorities.  

At a recent Precision Agriculture Conference hosted by farm.com and the Ontario Ministry of Agriculture, Food and Rural 

Affairs, 16 participants were identified as either representing distinct UAS agricultural service providers or organizations 

actively working with UAS for agricultural purposes.  This sector has grown from a few individuals experimenting on what 

they can discern while photographing a farm field from a UAS platform to today’s sophisticated, integrated systems that 

automatically develop and then fly along survey routes, gather data over various spectra, validate the data collection 

process to ensure full coverage, geo-stitch the images together, collate and process the data in the cloud, and ultimately 

provide information products to the farmer for integration into other advanced technology to control everything from 

spacing of seeds during planting to the variable rate application of expensive herbicides, pesticides and fertilizer.  As 

described in the AUVSI Market Assessment for Civil UAS, analysed further in an upcoming section of this report, the 

agricultural application of UAS technologies provides significant value to the producer and is a clear and developing market 

for the technology. Numerous media stories confirm that this trend is widespread and established, including articles in 

MacLean’s  Magazine (Jan 14, 2013) “Farming on the Fly”, Forbes Magazine (Nov26, 2103) “The Growing use of Drones in 

Agriculture”, and US Today (March 23, 2014) “Growing Use of Drones to Transform Agriculture”. 

                                                                 

32 http://www.aeryon.com/applications/commercial.html 

http://www.aeryon.com/images/gallery/GISpage/ConestogaSmall.jpg


 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 51 of 121 

VERSION FOR PUBLIC RELEASE 

 

MEDIA 

FIGURE 8: DRONES AT SOCHI33 

One of the most iconic images over the past year, at least from a UAS-interested party perspective, was the image of a UAS 

being used to capture video to report on the Sochi Winter Olympics.  This image, shown below, is just one of the many that 

have emerged over the past 12-24 months, demonstrating the gradual yet determined adoption of this technology for 

media purposes.   As identified in the Canadian industrial player list, there are over 20 Canadian companies that describe 

themselves as operators of UAS for aerial photography, cinematography or similar purposes.  While these companies 

struggle with the timeliness of acquiring SFOCs while trying to meet the hard deadlines and location requirements of their 

industry, they are growing and gaining ground as more and more acquire “blanket SFOCs” and as their clients realize the 

economic benefits of UAS over both fixed camera configurations and the use of manned aviation to “get the right shot”. 

Additionally, as mentioned earlier, there are at least two Colleges in Canada with programs on “drone journalism” (The 

College of the North Atlantic and Langara College).  

 

 

  

                                                                 

33 Finland's Janne Korpi performs a jump as a drone is seen in the air during the men's snowboard slopestyle semi-final competition at the 2014 Sochi Olympic 

Games in Rosa Khutor -  February 8, 2014. REUTERS/Lucas Jackson. 
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RESULTS OF A STAKEHOLDER CONSULTATION 

To explore key questions relevant to this study, the project team developed a web-based questionnaire and invited 

selected sector companies and stakeholders to provide input during June 2014. The full survey text is included in Appendix 

A, together with un-interpreted raw data. Here we provide a broad overview of the survey results discussed in the same 

order as the questionnaire. 

ABOUT THE RESPONDING COMPANIES 

At time of reporting, ten companies had contributed to the survey. Eight were Canadian-owned, one was a federal agency 

and one was publicly owned (TSX listed). This group is considered to offer a representative range of views and experience. 

Three larger companies (> 500 staff) contributed, but most (60%) were smaller companies (< 50 staff). Revenue values 

reflected this spread with two companies reported revenues over $50 million, and a further five companies (50%) reporting 

revenues below $200,000. These 10 organizations represent the height of industrial involvement in the sector, making 

money in the fields of aerial cinematography, agriculture, general aerial survey, UAS components and UAS services. Some 

companies provided details of activities, and these are recorded in question 5 under Appendix A.  

UAS ACTIVITIES 

80% of the responding companies reported that UAS accounted for a significant amount of interest/activities, which 

qualifies the responding group as having representative experience in the field. The size of dedicated UAS groups split 

between five smaller groups (<10 persons) and four larger groups (between 11 and 50 persons). Interests and activities 

were widely spread across the supply chain with peaks of activity in design, simulation, and consulting (seven reporting); 

regulation, safety, and policy development (seven reporting); and training (pilots, operators and technicians) with eight 

reporting activity. These latter two groups have proportionately increased in significance in this sample survey compared to 

the data collected in 201034, though this could easily be an artifact of the small sample group. Five companies were 

involved in testing and pre-mission prototyping, and five reported providing UAV-based data services to end-users. Five 

companies also reported selling UAV airframes/platforms to end-users.  

APPLICATION OUTLOOK  

COMPARISONS OF STAKEHOLDER CONSULTATION VS. AUTHOR ASSESSMENTS  

Questions 10 in the stakeholder consultation (Appendix A) generated a great deal of data concerning the 28 UAS 

applications that are discussed earlier in this report.  Stakeholders were asked to rate the applications in the same three 

separate categories (airspace access, market, and technology) as the authors of this report did, providing a total of 84 

results. Clear trends were difficult to determine from a preliminary review of the data, so it was necessary to further 

analyze the responses to determine if there was any statistical significance to the results, which in certain cases were 

widely spread. A mean value was determined for all responses (including the author’s assessments noted in Table 4) and 

then the standard deviation was determined in each case. Responses that had standard deviations greater than 2 were 

considered to have insufficient agreement of responses to provide useful guidance, and were discarded from the analysis. 

Almost all mean values fall somewhat below the Table 4 estimates of the authors, suggesting that industry is generally less 

                                                                 

34 In 2010 David J. Roughley collected business, market and technology data from 65 companies involved in the Canadian UAS industry under a project jointly 

funded by NRC Aerospace and NRC-IRAP. The data is referenced later in this report 



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 53 of 121 

VERSION FOR PUBLIC RELEASE 

 

optimistic than the authors! However, in general, the significant data collected from industry agrees with the relative 

rankings proposed by the authors. The following sections provide additional insight: 

BY APPLICATION 

News Camera Platforms are not as market ready as crime scene or movie camera platforms (4 industry opinions). 

Agriculture Survey and Planning is not equal to crime scene and movie camera platforms in terms of technology and 

market readiness (6 industry opinions). 

Industry thinks Game Survey and Poaching is significantly less well developed technologically than the authors (4 industry 

opinions). Where significant data was collected, responses on Oil and Gas and Mineral Surveys were in good agreement 

with the authors estimate (6 industry opinions). Pollution Detection and Tracking is significantly less well developed than 

the authors conclude, according to industry (4 industry opinions). Internal Waterway Monitoring is also significantly less 

well developed than the authors conclude, according to industry (4 industry opinions). 

BY CATEGORY 

In the Airspace Access category, out of 26 application topics, only 10 (38%) were considered to have adequate correlation 

of results to analyze.  In general, the (usable) market estimates of industry agreed with those proposed by the authors to 

within half a point. The highest mean value in any application was 2.00 (requires BLOS to proceed) returning the verdict 

that airspace access is inadequate across the board of all analyzed applications35. The other observation is that there is 

generally wide disagreement about the impact of current airspace access conditions. Recall that we asked respondents to 

rate only applications with which they were familiar or had direct experience. If the question was interpreted/answered 

correctly, we must conclude that there is indeed non-uniform experience attached to the SFOC process, either because of 

differences in regional administration of the SFOC process, and/or because of differences in mission requirements as they 

relate to SFOC requirements.   

In the Market Status category, 13 topics out of 26 (50%) were considered to have adequate correlation of results to 

analyze. Mean values varied from 3.33 (approaching market readiness) to 1.20 (need still being evaluated) showing a more 

symmetrical spread of responses. In general ranking, the market estimates of industry agreed with those proposed by the 

authors, but typically half a point lower (less optimistic). News camera platforms, agricultural surveys, border patrols and 

incursions showed greater differences between the mean and the consultant’s rating. A key point to underline is that both 

the Oil, Gas and Mineral Surveys application and the Forest Fire Detection and Control received average market ratings 

well above the rest of the applications in the lower ½ of the list.  

The Technology Status category, like the airspace category achieved only 10 significant results out of 26 (38%). Results 

generally followed the rankings proposed by the authors as in the other categories. Most of the means were within a point 

of those proposed by the authors. A few notable departures between industry and the authors were in agricultural surveys, 

game surveys, and pollution detection with industry opinions settling a point or more below. 

 

 

                                                                 

35 While BVLOS operations would be desirable for all operations, the authors do not agree with the industry average opinion that they are required. 
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CONCLUSIONS REGARDING THE EVALUATION OF UAS APPLICATIONS 

Developing conclusions based on the stakeholder rating of UAS applications is difficult due to the disparity of ratings 
received and the acknowledgement that each of the participants have significantly different experiences in this developing 
market place.  Perhaps this is the key conclusion; at this early stage of market/application development, the successful, 
commercial use of UAS depends on a very wide range of factors that are rapidly changing both in time and in location 
across Canada.  Since the technologies, market relationships and even access to airspace seem to be based on company 
specific knowledge, networks and business relationships/collaborations, each specific company may have significantly 
different experiences and successes. Strong relationships with specific, “UAS-friendly” clients and the local regulator may 
spell the difference between success and failure of commercial UAS ventures. 

While the mean ratings of stakeholders have some value in this evaluation, the variation of responses shows that some 
companies are being more successful than others in their pursuit of business in specific application areas.  In this context, 
when looking at the specific rankings, it should be noted that: 

 for 12 of the applications, at least one of the stakeholders consulted had “little to no current airspace concerns”,  
 for 8 of the applications, at least one of the stakeholders consulted believed that “customers are established, 

needs are being met, value is established”, and, 
 for 15 applications, at least one of the stakeholders consulted believed that “systems have been verified to provide 

products of value”. 

Finally, upon reviewing the list of applications and identifying which applications have at least one company rating the 

highest value (4) in at least two of the three categories, and having a ranking of 3 in the other category, results in the 

following list of applications where the stakeholders and authors generally agree (author ranking identified in brackets). 

 Crime Scene Surveys, Tactical survey (1) – judged as “established” by the authors 

 Movie and TV camera platforms (1) – judged as “established” by the authors 

 News camera platform (1) – judged as “established” by the authors 

 Agriculture survey and planning (4) – judged as “established” by the authors 

 Enclosed area security (5) – should be considered further 

 Oil, gas and mineral surveys (9) - judged as “to be pursued” by the authors 

 Pipeline, highway, railroad and power line surveys and inspections (9) - judged as “to be pursued” by the authors 

 Forest surveys, other land and shoreline surveys (12) –  grouped with forest fire detection and judged as “to be 

pursued” by the authors 

 CBNR emergencies (accidental and deliberate) (18) - the authors question the rating of airspace access being good 

enough for this application 

 Search and rescue (21) - the authors question the rating of airspace access being good enough for this application 

in most search and rescue scenarios, although some scenarios are possible now 

 Urban planning and surveying  (21) - the authors question the rating of airspace access being good enough for this 

application 
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TABLE 7: APPLICATION ANALYSIS SUMMARY OF SURVEY RESULTS 

 

Notes: Insufficient agreement means no useful statistical correlation of input (standard deviation values greater than 2). 

Numbers represent mean values of responses, including the author input. See Table 3 for interpretation of numbers. 
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INDUSTRY CHALLENGES 

Eight companies provided input on operational, systemic/industry, and technical challenges that they face. The 

most widely noted operational challenges relate to safety (50% reporting) which mirrors responses from earlier 

surveys in the field36 . Operating costs (50%) and capital costs also remain important. The most important systemic 

challenges were permission to fly (reported by 50%) and poor customer feedback or awareness (which became far 

more important in this sample group than in 2010). The most important technical challenge (50% reporting) 

remains payload miniaturization. 

INDUSTRY DEVELOPMENT 

Another result noted in earlier market estimates (in 2008 and 2010) was the general lack of R&D resources in the 

sector, with only two companies reporting spending over $500,000. Out of seven reporting companies, three 

undertake no R&D at all. Question 15 in Appendix A shows where companies have found funding support in the 

past. Three have used NRC-IRAP support and two reported other NRC funding. The only other significant 

supporting agencies were NSERC and provincial programs, with two companies reporting in each category (also 

reflecting earlier reports). Several years ago DRDC was strongly represented in survey responses as active in 

supporting activities, but in this most recent sample the significance has declined markedly. When asked about the 

best opportunities to develop new business, eight companies reported. Half of them plan to tap emerging 

domestic markets and half of them plan to engage new/alternative technologies. Three are considering emerging 

export markets. The two top answers in 2010 were access to public funds/programs and explore partnerships or 

collaborations; these answers are now of only minor importance in the 2014 sample group. 

REGULATORY IMPACTS 

This section of the survey was perhaps the most interesting. Most of the above-noted results have been identified 

in previous surveys with larger user groups so the new results act largely as confirmations or trend guides. 

However, detailed questions on regulatory issues have not been previously addressed. All nine companies that 

completed the survey to date reported on this topic. While three companies (33%) say they can operate easily 

within existing SFOC guidelines, six companies (66%) indicated that their business activities were heavily restricted 

as a result. The most highly reported regulatory challenge was the inability of participants to respond to customer 

needs quickly, and mission limitations based on proximity and altitude restrictions. Four companies reported 

beyond-line-of-sight restrictions. Night flying limitation affected two companies. One respondent cited 

inconsistent treatment (for SFOC applications) in different provinces as a significant limitation to business. Four 

companies think that Canada has built a short-term advantage over the US due to early regulatory efforts, whilst 

three others feel that the Canadian community has one way or another failed to capitalize on its early lead. About 

the future, opinions are equally split between the views that a more liberal regulatory environment in the US will 

be good, or bad for Canadian UAS companies. What needs to happen to support business advantage for Canada? 

The highest levels of agreement in the survey came in answer to this question: speed up/streamline the SFOC 

process (88%) and speed work on beyond-line-of-sight flying (77%). Allowing exemptions on limitations based on 

proximity and altitude was also highly cited (66%). This is a strong message from the community, though it remains 

                                                                 

36 In 2010 David J. Roughley collected data from 65 companies involved in the Canadian UAS industry for the purposes of a report to NRC. Many 

questions were similar to those included in this current stakeholder survey. 



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 57 of 121 

VERSION FOR PUBLIC RELEASE 

 

to be seen if any of these improvements can be enacted in any meaningful way and timeframe by Transport 

Canada. 

CURRENT AND FUTURE UAS DEVELOPMENT NEEDS 

This question, which was answered by 8 companies, is a short-form version of a survey question asked in 2010 

from 65 UAS participants37. That is, it bypasses platform and airframe topics but presents data 

gathering/processing, sensors, and command and control questions in almost exactly the same way38. Table 8 

shows that all eight respondents are operating in visual range, mostly by autopilot control and with a manual 

ground station. All respondents use basic downlinks for data. Four are already night-time flying. A fairly wide range 

of sensors are in use for data gathering, the most popular being daylight high resolution imaging (6 companies), 

daylight full motion video (7), infrared video (5), electro optical video (4), and geo-referenced sensors (4). Five 

companies were engaged in mapping, photo-stitching and mosaic technologies to create large-area 

representations. 

Responses on what companies are developing were muted by comparison to what they are already doing today. 

Key technologies that companies are actively developing are sense and avoid technologies (3 companies), security 

encryption (2), pre-programmed waypoints with override in flight (2), in-flight-reprogrammable way points (2), and 

satellite links (2). Though these results are very limited, we can gain confidence in what they are telling us by 

comparing them to the results of the wider industry survey undertaken in 2010 (Table 9). 

Table 9 shows the relevant part of the 2010 data presented in comparable graphical format. Generally, the 

indications are that the smaller industry sample survey of 2014 reflects the more extensive canvassing undertaken 

in 2010. The activities that are now most prevalent in the smaller sample group were largely present in the 2010 

data too. In both data sets visual range operation with autopilot and manual ground station control are widely 

used. Basic downlinks for daylight still imaging and video capture are also the most prevalent sensor and data 

communications packages in use. It is important not to infer too much from data absences in the smaller most 

recent sample survey, but a few points are worth noting. There seems to be a disproportionate reduction in 

reports of Beyond Line of Sight activity since 2010. We offer two possible explanations; that respondents consider 

this to be competitive information and so are underreporting activity; or that interest has waned until regulatory 

loosening makes efforts worthwhile. The responses to question 21 (Appendix A) seem to suggest the latter. 

Likewise sense and avoid technologies seem to be somewhat underreported compared to responses in 2010. 

Image and data processing as a segment of technology also seems to be surprisingly underrepresented in our most 

recent data compared to two years ago. However, we don’t believe that the technology issues are resolved (see 

responses to question 13, UAS Technical Challenges in Appendix A), so this is potentially an artifact of the sample 

group, or once again a competitive area that is being underreported. In a few other cases there is a complete 

absence of development activity even though a large proportion of the user base is involved. Visual range 

command and control, autopilot control, basic downlink and daylight imaging sensors are examples. We would 

suggest that industry activity in these areas has matured such that functional knowledge is widely available.  

 

                                                                 
37 The inclusion and consideration of this data goes beyond the scope of the project to share relevant information that was collected at an intermediate 

point between the 2008 market estimate and the 2014 update. 
38 One or two additional technical categories were added in the 2014 survey. 
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TABLE 8: CURRENT AND FUTURE UAS DEVELOPMENT NEEDS - 2014 

(2014 Survey: Question 22, 8 Responses from 10 respondents) 

 

TABLE 9: CURRENT AND FUTURE UAS DEVELOPMENT NEEDS - 2010 
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(2010 Survey: 47 Responses from 65 respondents) 
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SEEKING SUPPORT AND NRC ENGAGEMENT 

When asked about their interest in collaborative or partnership development activities, six of eight responding 

companies indicated interest in research collaborations/partnerships to develop technology solutions. Half of the 

respondents indicated interest in industrial collaborations to explore potential applications. Five companies said 

they would be interested in the NRC-IRAP program and six companies identified interest in technology 

demonstrator programs. Interestingly, six out of seven responding companies chose not to share their specific 

company R&D interests with NRC-IRAP through this study, though most were happy to be identified as participants 

in general. 

STAKEHOLDER SURVEY KEY FINDINGS 

Overall, the findings of this sample survey agree in many cases with the larger sample groups canvassed in 2010. 

Naturally, there are new facets that are beginning to emerge: 

 Increasing industrial focus on regulation, safety, and policy development and training (pilots, operators 
and technicians). 
 

 The most important systemic challenge remains permission to fly. Customer engagement is also becoming 
more important. The most important technical challenge remains payload miniaturization. 
 

 Companies appear to be turning away from public funding programs and collaborative efforts as a priority 
and are instead focusing attention on tapping directly into emerging domestic and overseas markets. 
 

 The majority of companies feel restricted and hampered by current SFOC regulations in Canada, citing 
inability of participants to respond to customer needs quickly, and mission limitations based on proximity 
and altitude restrictions as the two major outcomes. Developers were almost unanimous about what 
needs to happen: Speed up/streamline the SFOC process and speed work on beyond-line-of-sight flying. 
Also allow exemptions on limitations based on proximity and altitude was also highly cited.  
 

 It remains unclear how US regulatory liberalization will affect Canadian participants. 
 

 Technologies that the majority of companies are interested in developing are sense and avoid 
technologies, security encryption, pre-programmed waypoints with override in flight, in-flight-
reprogrammable waypoints, and long-range satellite links. 
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CIVIL UAS MARKET ASSESSMENTS / EVALUATIONS  

CONTEXT39 

The fourth, and perhaps most important, objective of this report, as cited earlier, is to assess and recommend the 
need and potential focus of future research and financial and political support for Canadian UAS related initiatives. 

 

In meeting this objective, this report will now provide an analysis of the Canadian UAS market upon which such 
guidance can be based.  It is hoped that this guidance will help NRC (both IRAP and the NRC Civil UAS Program), 
and other readers to support industrial and economic development and industry competitiveness, with resulting 
overall economic benefit to Canada. In the context of assessing the civil UAS market, the authors consider the 
following to be key principles: 

 

 Guidance on the types of competencies, technologies, products and services that are the most 
appropriate targets for investment of resources is highly desirable, and, 

 Conversely, applications and related industrial capabilities that are relatively mature are of low interest, 
(unless any specific and significant requirements are identified by respondents to the stakeholder 
consultation conducted for this report).   

In principle, a market assessment should address the total world market potential. However, given the emerging 
nature of the industry, its diversity and given the limited scope of this exercise, performing a global analysis is 
unrealistic. Furthermore, unlike many other aerospace market sectors, Canada is considered to be relatively 
application rich. Thus it appears that a logical market penetration path for Canadian companies, many of which are 
relatively small with limited commercial resources, will be to establish a position in the Canadian market and use 
this as a platform for future growth based on international sales. Domestic sales, whether to government or 
private industry, remain a credible platform for international market penetration, especially in an emerging 
industry. However, some reference is also made to the U.S. market because notwithstanding airspace access 
complexities and privacy concerns, it is potentially the most readily accessible export market for Canadian 
companies and, as always, probably substantially larger than the domestic one, at least in some market sectors. 

 

For this purpose, “civil markets” are notionally considered to comprise: 

 Those that are purely commercial: “for profit supplier delivering to a for profit customer”, and, 

 Those for which the end user is a government agency. 

 

In the second case above, the service delivery may be performed by the government agency itself, or by a for 
profit company under some form of supply or outsourcing contract. There may also be some ambiguity as to which 
of these uses are “non-military” in the sense that military organizations already operate UAS in para-public, non-
military applications, and this may well increase in the North America and Europe based on the return of assets 

                                                                 

39 Typical definitions for this section:  

 

Direct economic impact refers to the employment and revenues attributable to the UAS manufacturing activities. 

Indirect economic impact measures the purchase of goods and services by UAS manufacturers from other firms within the jurisdiction, in terms of the 

employment and revenues related to the incremental business activities. 

Induced economic impact estimates the increase in employment and spending resulting from the direct and indirect activities. This is increased 

household spending within the jurisdiction by the respective employees. 
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from the Middle East. It has the benefit of providing recurrent training and opportunities for experimenting with 
new and enhanced system in realistic operational environments.   Such domestic use of defence assets could dilute 
to some degree the market for new systems.   

 

LACK OF INDEPENDENT FORECASTS 

As was the case in 2008, there are few if any quantified market forecasts dedicated to civil UAS. The established 
independent forecasters such as Teal Group, Forecast International and Frost & Sullivan focus on the defence 
market which still dominates the industry by dollar volume. They are also very reticent to quantify the future 
market potential of civil UAS, and no such recent forecast has been identified. They do, however, make qualitative 
statements about the market potential, the many possible applications and the factors that cause uncertainty 
about market growth and its timeline. There is a clear consensus, however, that the long term market potential is 
very high, and probably higher than the defence market although this again is a qualitative statement. In the 
Canadian context, this is reinforced by the more than three-fold increase in industry “size” as illustrated by the 
growth in the number of identified industrial participants since 2008, as described earlier:  

 
Number of Industrial UAS Players Identified in 2008: 88 
Number of Industrial UAS Players Identified in 2014: 312 
 

One presentation published by the European Union and dated April 201340 does include a chart of “estimated UAV 
market in commercial sectors” from 2006 until 2015 generated by Frost & Sullivan. However, it does not state the 
date of the forecast nor the methodology used, and so is of limited value. For the record it indicates growth from 
10 million euros to 250 million euros over the forecast period. It further breaks the market down as follows41: 

  TABLE 10: EUROPEAN ESTIMATE OF UAS MARKET SEGMENTATION  

Application % of market 

Earth observation 37 

Coastguard 13 

Telecoms 13 

Forest fire 12 

Borders 11 

Pipeline 6 

Powerline 5 

Law enforcement 3 

 

It is noteworthy that “precision agriculture” is not specifically identified, although the sensing component may be 
included within “earth observation.” 

 

                                                                 
40 Unmanned Aerial Vehicles (UAV) prospects for Landscape Feature Identification. P.J. Zarco-Tejada, R. Díaz-Varela, V. Angileri, P. Loudjani GeoCAP – MARS - IES-JRC, 

Ispra. Control Methods Workshop. 
41

 It does not link this distribution to a particular year or years and so it is likely to be notional across the ten-year period. 
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WHY IS FORECASTING CIVIL MARKETS SO CHALLENGING? 

There are arguably many factors that complicate quantified forecasting of the civil market. They include: 

 

 It is a highly distributed and devolved industry in many dimensions that include market applications, 
aircraft types and their performance requirements, and sensing and data processing needs. 

 It remains an emerging industry, albeit a rapidly growing one, and historical data is very limited as a basis 
for forecasting. 

 Regulatory requirements, including issues such as airspace access, airworthiness and pilot training are in 
their formative stages, and generally not well harmonized internationally despite significant efforts42. 

 There is a substantial amount of private sector experimentation, but a solid picture has not yet emerged 
of where acceptable profitability can be achieved by service providers. Most manufacturers and operators 
are small private companies, and financial information is not available. 

 The majority of applications involve some form of sensing and related data processing. Sensor 
miniaturization is thus one of the key drivers of cost-effective use of UAS and is very much a moving 
target, although clearly a very positive one for small UAS. 

 In the longer term, should a market emerge for larger systems, that communicate data over relatively 
long distances to central locations, frequency and bandwidth allocations might become a potential 
obstacle, although this does not appear to be the case for the current UAS applications in Canada.   

 

As the current authorization to operate through “one off” or temporary approvals are replaced by yet to be 
finalized regulation, the details of these requirements could have a significant impact on market segmentation 
based on variables such as equipment fit/operational capability versus airspace access constraints and aircraft 
weight/size and hence performance and UAS life cycle cost versus value to customer. 

  

The underlying criteria that will be used by potential civil users are also very different than for military 
organizations. In simplistic terms, military operators tend to favour performance over economics, while 
commercial end users and Other Government Departments (OGD) are likely to be the reverse. Another perspective 
is that civil markets can be notionally considered to fall into two categories: 

 

 UAS are introduced as replacements for other platforms such as piloted fixed and rotary wing aircraft and 
satellites, and, 

 UAS stimulate what are effectively “new markets”, based on their distinctive capabilities and hence a 
novel business case. 

 

In the former case, which is qualitatively considered to be the predominant one, the market potential will be based 
heavily on the relative economic performance of UAS versus the status quo. This is arguably challenging to forecast 
due to the lack of historical information, the impact on cost of operation of the variables noted above, and the 
inevitable resistance to change by the incumbents to a disruptive capability43.   

                                                                 

42 There is also significant uncertainty concerning the timing of regulatory milestones, even when a solid roadmap is in place, as is the case in Canada.  

43 Although it is not unreasonable to presume that in the face of compelling economics and associated pressure from customers, incumbents would at some point 

adopt UAS and stimulate growth based on their accumulated market knowledge.  
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Another complicating factor is that there are many ways of defining “market categories”. In simple terms the two 
extremes are by the nature of the end use and by system capability. For this technology development oriented 
purpose, an ideal approach would be to focus on those technology areas that are likely to serve the broadest 
market application base. Due to the limited scope of this assessment this potentially important factor has not been 
incorporated.  

 

Overall, the major uncertainty category is the eventual economics of the various potential applications. This 
includes both the cost of delivering a given service and the revenues generated, based on value to the end-user. 
However some credible data do exist that can serve as a basis for measuring the economic value of UAS, although 
they are drawn mainly from existing, relatively mature applications. For example, Aeryon Labs President & CEO 
Dave Kroetsch recently stated that by using their systems for road accident reconstruction, the Ontario Provincial 
Police (OPP) have reduced the time to clear highways from a notional 90 minutes to 15 minutes. Converting that 
metric into an economic value to Canada would require an expert in transportation and logistics, but the 
underlying metric has been established.  

 

APPROACH 

Phase 1 of this study conducted a relative assessment of civil UAS applications based on three criteria: 

 

 Airspace access, 

 Market acceptance and maturity, 

 Technology maturity. 

 

This preliminary market evaluation attempts to add the fourth critical dimension, at least in a preliminary manner, 
the potential market size. Related considerations in developing this approach include: 

 Because of the huge number and diversity of potential applications, an application-specific approach has 
been taken. Given that the objective is to provide guidance to NRC and IRAP on their short and medium 
term investment focus, the rather simplistic application selection criteria are: 

o Focus on the “next wave” of potential applications after the relatively mature existing ones 
(notionally considered to be those ranked 10 and above in this study)44, and 

o Favour those amongst them that currently have relatively low technology maturity. 

 

 The technology maturity level specifically excludes technologies related to airspace access, which are 

addressed separately under that criterion. These ratings thus focus on the unmanned aircraft (UA), 

control systems, payloads and data processing. 

 When assessing the economic impact of specific industries to countries and/or geographic regions, it is 

common practice to include direct, indirect and induced impacts, with the latter two categories being 

calculated based on “multipliers” or fractions of the direct benefits45. Because the purpose of this 

                                                                 
44 Although it must be acknowledged that market penetration of some of the higher ranked ones is still relatively low compared with acknowledged potential. 

However, this is arguably due more to market awareness and limited supply than technology maturity. 
45 Indirect economic impact results from purchases of goods/services made by the “UAS company”, within the defined territory. 
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evaluation is to identify technology development priorities rather than total economic impact, and 

because technology development correlates exclusively with the direct activity, only direct benefits are 

considered. They include the UAS, including sensors and control systems and related services such as 

operations and maintenance, data processing and pilot training.  

 Inevitably only a portion of the total domestic demand will be met by Canadian suppliers. It is extremely 

difficult to rationally assess Canadian market share at this stage. However, given that Canada is accepted 

as a relatively early adopter, and that a precedent exists for “integrators” to deliver services with high 

Canadian content, then the market share is likely to be higher than in many other sectors. A leading 

unknown is miniature sensors, again because of their diversity. However, Canada does have long-term, 

notable capability in a variety of remote sensing technologies and sensors and this expertise is expected 

to extend into the UAS sector as it grows.          

“BOTTOM UP” APPROACH 

For many good reasons the development of civil applications is taking a clear path of lower to higher system size, 

complexity and cost. This applies universally in all international jurisdictions. It is very different from the evolution 

of the defence industry, which, because of its performance rather than economic emphasis, has spawned the 

development of systems with a very wide performance and cost range, although the value of small systems has 

become increasingly evident to military users. 

The applications and systems included in this study are based on this evolutionary path. This means that the UAS 

assessed are based on small fixed and rotary wing aircraft. However, it should be noted that there are other 

categories of UAS and their application that may well be potential candidates for attention by NRC. They include: 

 Near-satellites. Very high flying fixed wing unmanned aircraft46 capable of long endurance and used for 
both sensing and communications relay,47 

 Buoyancy aircraft of various kinds used for persistent  wide area surveillance and communications relay, 
and for cargo transport, and 

 Tethered rotary wing aircraft. 

The categories above are specifically excluded from this assessment.    

  

                                                                 
Induced economic impact results from the consumer spending in the territory by employees of businesses that generate the direct and indirect impact. Estimation of representative multipliers in any given scenario is 
challenging and includes judgment.  

46 Notionally at altitudes of 50,000 ft to 100,000 ft depending on the design mission and approach  
47 There is some evidence of an emerging competition between small satellites and UAS, particularly for low cost distribution of Internet bandwidth as evidenced by 

recent investments by companies such as Google and Facebook. 
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PAYLOAD CATEGORIES 

In principle there are four payload categories of potential relevance: 

 Sensors, 

 Communications relay,  

 Precision dispersion of fertilisers, pesticides and herbicides, and 

 Cargo (both small/short range and large/long range). 

 

However, the applications selected for analysis in this assessment are limited to those that carry sensor payloads.   

SELECTED APPLICATION S 

Based on the considerations referenced above and the ranking of applications in an earlier section of this report, 

the selected applications for economic/market estimation are: 

 Border patrol (land border with United States only48), 

 Natural resource surveys, 

 “Transport” infrastructure inspections (oil/gas pipelines, electricity and rail), and 

 Forest fire protection (detection and control). 

These applications have all been assessed with technology maturity levels of 3 and rank from 8 to 12 on the overall 

“importance scale”, excluding market size.  

It is important to note that elsewhere in this report there are three applications identified as priority for NRC and 

IRAP support, two of which are included in the four identified above. The third priority application, wildlife survey 

and protection, is not included in this quantitative assessment because it has a high technology maturity. However, 

it is highly dependent on availability of BVLOS, and this is the required area of technology focus. 

In the applications selected for economic analysis, the UAS would primarily act as substitutes for existing services 

provided by manned helicopters and small fixed wing general aviation aircraft. The main benefits would be 

reduced costs and less risk to human life given the relatively hazardous inherent nature of these missions. It can 

also be argued that in some cases additional content value will be provided, mainly due to the higher precision of 

data gathering.     

Some qualitative observations are also made concerning the “next ranked” (14 through 17) applications, which all 

have an assessed technology maturity level of 2.5: 

 Ice flow monitoring and iceberg detection, 

 Pollution detection and tracking (maritime), 

 Counter narcotics (cultivation not smuggling), and 

 Interdiction of smuggling. 

                                                                 

48 It is realized that the patrol of the Canadian arctic is another prime UAS application, but this mission is subject to substantially different constraints and would 

probably not be a “civil/commercial” operation. 



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 67 of 121 

VERSION FOR PUBLIC RELEASE 

 

MARKET VALUE ESTIMATION 

This section comprises two parts: 

 A discussion of the methodology and baseline data used, and 
 Their application to the four selected applications. 

 

The timeframe of the market values is ten years, 2015-2024. 

METHODOLOGY AND BASELINE DATA 

The following are considered to be the primary variables that define market value: 

 Unit value of the unmanned aircraft (UA) and onboard sensors, 
 Unit value of the ground-based systems (command and control, data reception, processing etc.), 
 Number of UAS delivered within ten year forecast period, and 
 Value of services. 

 

Additionally, in most cases it can be expected that one UAS will include multiple UA, and that the latter will be 

subject to some level of attrition due to wear out and crashes. 

Baseline values for UAS 

The baseline data for the unit equipment values are estimated values of existing in-service civil/commercial 

systems. Pricing data for military systems have not been used as a reference because their context and cost basis is 

considered to be sufficiently different as to render them inappropriate and potentially misleading.  

Publicly available baseline value data are very limited and fall into two categories:  

 Small rotary wing UAS of notionally up to 10 Kg gross weight and with relatively simple sensors, which 
constitute the majority of the current operational civil fleet. They are used mainly as movie, TV and news 
gathering platforms, 

 More sophisticated small rotary wing UAS used for more demanding applications such as policing 
applications. These systems generally have higher levels of reliability and availability and more 
sophisticated control and data processing systems.  

 

Reference prices for the first category were obtained from online Websites that offer systems for sale. Asking 

prices range between $US 2,500 and $US 25,000.   

Press reports suggest that the price of more sophisticated in-service UAS used for missions such as policing  is 

currently in the order of US $100,000 to $US 120,000.  

In both cases the prices are presumed to comprise one ground system and one UA sold on a one-off rather than 

fleet basis. The four applications addressed herein are believed to correlate more closely with the second, higher 

cost category. Furthermore, we believe that as the airworthiness regulatory requirements are formulated and 
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applied, they will apply upward cost pressures on UAs based on requirements for more rigorous design and 

qualification requirements. These considerations have been included in UA value estimates.  

The UAs are likely to comprise both fixed wing and rotary wing types, with a potential increase in proportion of 

fixed wing as airspace access issues are resolved, allowing BVLOS operations and so greater ranges and payloads. 

However, this market estimate does not attempt to distinguish between the values of fixed wing and rotary wing 

types because of the lack of reliable data to use as a basis. 

Ratio of value of UA and balance of UAS 

This separation must be attempted because multiple UAs will probably be sold with each UAS, and there will be 

some level of UA attrition. Baseline information is not readily available and there are several variables that could 

influence this ratio including the sophistication of the sensor systems and of the sense and avoid systems, both 

driving towards higher UA relative values. This estimate considers two notional ratios for each application; the UA 

representing 50% and 75 % of the total UAS value. These are considered to be within a realistic range. 

Number of UAS delivered 

This is very difficult to assess at this stage. However, the approach taken was to simply estimate the number of 

potential Canadian customers for each application and then estimate the number of UAS ordered by each 

customer.  

Value of services 

This category includes UAS services that include operations, maintenance, system upgrades, mission planning and 

data processing. These estimates are based on a fee for service business model in which service providers charge a 

rate per hour to end users. Lack of reliable baseline information makes it challenging to estimate service values. 

Furthermore, total fees would include both the cost of the services as well as a provision for the UAS capital 

acquisition cost, which are difficult to separate. It is reasonable to presume that the cost of services would 

correlate closely with total UA utilisation, measured in total flight hours (fleet size times average UA utilisation).  

 

For many applications the customer benchmark might well be the rates they pay for small manned helicopters. The 

smallest civil helicopter, the Robinson R22, appears to be rented out at around $200 - $250 per hour on an ad-hoc 

basis, which includes a provision for capital acquisition cost, but is for the baseline helicopter, excluding sensors. 

For this purpose three rates have been used; $40, $50 and $60 per hour for the service component. Although the 

absolute values are unreliable, they do provide some idea of the order of magnitude of the ratio of the value of 

UAS systems and services. 

Timeframe and cost uncertainty 

Although a picture is emerging of the most promising applications, the timeframe and cost of their implementation 

remains subject to uncertainty due mainly to the complexities of designing and implementing regulatory policy, 

even in the proactive and structured context that exists in Canada. As described elsewhere in this report, the 

regulatory development process will comprise four phases. The first, <25 Kg VLOS, has essentially been completed, 

but its impact is not yet fully understood because its provisions have not yet been implemented. The next two 

phases are BVLOS for UA of < 25 Kg and then VLOS and BVLOS UA of 25 Kg to 150 Kg. The content of eventual 



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 69 of 121 

VERSION FOR PUBLIC RELEASE 

 

regulation in these second and third phases is only notionally envisioned and this results in significant cost 

uncertainty and in turn lack of visibility into the economic viability of each potential application.  Furthermore, the 

impact of the draft design standards in phase 1 for all aircraft except “low energy” (imparts less than 12 

Joules/cm2) has yet to be fully understood, particularly the degree of modification to existing systems that may or 

may not be required.  Only the smallest UA will fall into the low energy class. Finally, in the case of UA of 150 Kg 

and greater, given their high energy levels, it is not unreasonable to anticipate that the related airworthiness 

requirements will be much more stringent and perhaps of a similar order of magnitude as type certification for 

manned aircraft (Airworthiness Manual Chapter 523)49. 

Based on these considerations, the preliminary market forecasts below are based on the UA having a gross weight 

of < 25 Kg, but that some initial BVLOS approval is facilitated in the second half of the ten-year forecast period. It is 

underlined here that the actual timing of BVLOS availability will have a major influence on the rate of market 

growth. For some applications the assumed maximum gross weight of 25 Kg may also cause performance and thus 

market growth constraints, but it is believed that the selected applications can all be served by UA of < 25 Kg gross 

weight. For reference purposes the Insitu ScanEagle fixed wing UAV has the following claimed characteristics, 

which indicate that the current state of technology development for under 25 Kg UA still results in impressive UA 

performance: 

 Maximum gross weight:  22 Kg 
 Maximum payload weight: 3.4 Kg 
 Service ceiling:   19,000 ft 
 Maximum endurance:  24 hours 

Canadian content 

It is not possible to reliably estimate the overall Canadian content. However, it is anticipated to be relatively high. 

This is because Canada is a recognized international leader in civil/commercial UAS use and many system 

manufacturers and service providers have emerged. It is more difficult to anticipate the Canadian content in 

sensors, given the diversity of systems and their applications. For this analysis two overall Canadian content 

proportions have bene considered; 60% and 80%. 

APPLICATION-SPECIFIC ASSUMPTIONS 

QUALITATIVE COMPARISON 

Table 11 is an attempt to qualitatively characterize each application by parameters that contribute to defining the 

level of complexity of UAS that respond to its requirements. This is one method of attempting to visualize the 

“scale factor” of system values compared with the referenced baselines. It is qualitative in nature and was used for 

general guidance only. It does not correlate directly with the simplified application-specific assumptions used for 

the market value assessment. 

 

                                                                 

49 In the United States a process is underway to reduce the cost and timeframe of FAR 23 certification, at least for smaller and simpler UA. Should an equivalent 

process be adopted in Canada, then the outcome could benefit UAS development. However, this is likely to be a longer term implementation.  



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 70 of 121 

VERSION FOR PUBLIC RELEASE 

 

TABLE 11: COMPLEXITY LEVELS OF SELECTED UAS APPLICATIONS 

 

Parameter 
Border patrol (land 

border) 
 Natural resource 

surveys 
Infrastructure 

Inspections 
Forest fire 
protection 

Population density 
Low, although some 
urban possible 

Very low Very low Low  

ATM complexity (altitude 
and traffic density) 

Low Very low Low 
Low for 
detection, high 
for birddogging 

VLOS vs. BVLOS BVLOS BVLOS Both VLOS 

Endurance High Medium Medium Medium 

Area covered in a mission High but linear  Medium High but linear High and low 

Deployment requirements Medium High High 
High and 
unpredictable 

Payload type (size, 
sophistication) 

Medium. Day/night. 
Visual, IR. 

High; multiple 
requirements 

Medium and 
diverse 

Medium IR 
focus 

Data processing intensity 
Low/medium. 
Change recognition 
per pass  

High Medium Low/medium 

End-user resources to invest Medium High Low/medium Medium 

Rotary wing versus fixed 
wing 

FW Both Both Both 

 

Overall, border patrol and natural resource surveys are considered to be more demanding requirements based on 

the larger areas to be covered and related performance requirements, and the related desirability of BVLOS 

operations. Furthermore they are also likely to require somewhat more sophisticated sensor systems. 

QUANTITATIVE ASSUMPTIONS 

Based on the various considerations discussed above, Table 12 contains the assumptions that were used to assess 

market value of each application in the ten year period. Related considerations are summarized after the table. 

 

Border patrol in urban areas is relevant but distinctive. It will often be an extension of use of small RW by 
police forces. 
Natural resource surveys may include wide area preliminary characterization and also more detailed sensing 
over smaller areas.  
Infrastructure inspections include oil/gas pipelines, electricity transmission and railroads. 
Forest fire protection includes detection, birddogging and post attack assessments. (likely to be focussed on 
protection of urban concentrations) “bird-dogging” and post attack assessments. 
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TABLE 12: WORKING ASSUMPTIONS OF COST ESTIMATES OF UAS COMPONENTS FOR SELECTED 

APPLICATIONS 

Variable 
Border patrol 
(land border) 

Natural resource 
surveys 

Infrastructure 
Inspections 

Forest fire 
protection 

Unit value of the UAS, (UA, 
payload, C&C, data comms.) 

$100,000 

$150,000 

$100,000 

$150,000 

$75,000 

$100,000 

$75,000 

$100,000 

% value of the UA 
50 

75 

50 

75 

50 

75 

50 

75 

Number of UAS delivered in ten 
year period 

20 50 100 50 

# of UA per UAS 3 2 2 2 

Number of UA delivered in ten 
year period (qty. per system 
plus attrition of 25%) 

75 125 250 125 

Average annual UA utilisation 
(hours per year) 

1000 750 1000 300 

Service rates per hour 

20 

40 

60 

20 

40 

60 

20 

40 

60 

20 

40 

60 

Canadian content (%) 
60 

80 

60 

80 

60 

80 

60 

80 

Many of the underlying assumptions are highly notional and are summarized below: 

 Unit value of UAS: The first two applications are considered to be more complex for reasons noted above. 
Two prices are considered, the lower one being the approximate current price of the more sophisticated 
in service systems referenced earlier. The second two applications are considered to require somewhat 
simpler systems, at least in initial applications. 

 Number of UAS delivered: Border patrol. There is deemed to be one customer, and the requirement is 
intermittent surveillance of the Canada-US land border resulting in demand for two systems per year. 

Natural resource survey: ten private customers are presumed to create demand for five UAS each. 

Infrastructure inspections: ten utility organizations are presumed to create demand for ten UAS each. 

Forest fire protection: Ten firefighting agencies are presumed to create demand for five UAS each.  

 Average annual utilisation: This is used as a basis for calculating service costs. It is based on civil helicopter 
utilisation rates and the characteristics of each application. 
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MARKET VALUES 

UAS EXCLUDING SERVICES 

Based on the assumptions identified in Table 12 and the notes provided thereafter, the estimated values to the 

Canadian economy of the four applications (excluding services) are summarized in Table 13. For each application 

the total ten year value is shown for two different UAS system values and UA percentage values, and for two 

Canadian content percentages.  

 

TABLE 13: VALUE OF SELECTED UAS APPLICATIONS TO CANADIAN ECONOMY  

(excluding services) 

Border Patrol 

 Unit value of UAS 

Unit value of UAS (total) $100,000 $150,000 

% value of UA 50 75 50 75 

Total value of UAS (excl. UA) $1,000,000 $500,000 $1,500,000 $750,000 

Total value of UA $3,750,000 $5,625,000 $5,625,000 $8,437,500 

Total system value $4,750,000 $6,125,000 $7,125,000 $9,187,500 

Canadian content 80% $3,800,000 $4,900,000 $5,700,000 $7,350,000 

Canadian content 60% $2,850,000 $3,675,000 $4,275,000 $5,512,500 

 

 

 

Natural resource survey 

 Unit value of UAS 

Unit value of UAS (total) $100,000 $150,000 

% value of UA 50 75 50 75 

Total value of UAS (excl. UA) $2,500,000 $1,250,000 $3,750,000 $1,875,000 

Total value of UA $6,250,000 $9,375,000 $9,375,000 $14,062,500 

Total system value $8,750,000 $10,625,000 $13,125,000 $15,937,500 

Canadian content 80% $7,000,000 $8,500,000 $10,500,000 $12,750,000 

Canadian content 60% $5,250,000 $6,375,000 $7,875,000 $9,562,500 
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Infrastructure inspections 

 Unit value of UAS 

Unit value of UAS (total) $75,000 $100,000 

% value of UA 50 75 50 75 

Total value of UAS (excl. UA) $3,750,000 $1,875,000 $5,000,000 $2,500,000 

Total value of UA $9,375,000 $14,062,500 $12,500,000 $18,750,000 

Total system value $13,125,000 $15,937,500 $17,500,000 $21,250,000 

Canadian content 80% $10,500,000 $12,750,000 $14,000,000 $17,000,000 

Canadian content 60% $7,875,000 $9,562,500 $10,500,000 $12,750,000 

 

 

 

Forest fire protection 

 Unit value of UAS 

Unit value of UAS (total) $75,000 $100,000 

% value of UA 50 75 50 75 

Total value of UAS (excl. UA) $1,875,000 $937,500 $2,500,000 $1,250,000 

Total value of UA $4,687,500 $7,031,250 $6,250,000 $9,375,000 

Total system value $6,562,500 $7,968,750 $8,750,000 $10,625,000 

Canadian content 80% $5,250,000 $6,375,000 $7,000,000 $8,500,000 

Canadian content 60% $3,937,500 $4,781,250 $5,250,000 $6,375,000 

 

Related notes 

The forest fire protection estimate is likely to be low because it is common to charge a fixed fee as well as a rate 

per hour because of the “standby” nature of the mission and the limited number of flight hours that is typically 

consumed. This estimate does not include the use of UAS for fire suppression, which is considered to be a longer 

term prospect. 

The values exclude “research and development” expenditures by private industry and government. These will 

represent significant economic activity. 

The values exclude long range data backhaul which might be required by some of the applications. 

The values exclude separate development of operator training products, which, given Canada’s capabilities, could 

represent notable economic activity.  
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There is no specific adjustment (reduction in market size) for the potential for existing military systems to be used 

in these applications. However, there is limited evidence of this in Canada at this stage. It is more likely to be a 

significant factor in the United States. 

SERVICES 

The table below indicates the potential one year value of services for each application. It is based on the 

operational fleet being the total number of systems delivered over the ten year period minus a provision for UA 

attrition. The values are for the single notional utilisation rate per application and three service rates per hour 

referenced earlier.  Similar to Table 13, the values in Table 14 are based on the working assumptions of Table 12. 

TABLE 14: VALUE OF SERVICES - ONE YEAR 

Value of services: One year. 

Application 
Utilisation (hr. 

per UAS per 
year) 

# UA in service 
(incl. attrition) 

Service rate per hour 

  $20 $40 $60 

Border patrol 1000 60 $1,200,000 $2,400,000 $3,600,000 

Natural resource surveys 750 100 $1,500,000 $3,000,000 $4,500,000 

Infrastructure inspections 1000 200 $4,000,000 $8,000,000 $12,000,000 

Forest fire protection 300 100 $600,000 $1,200,000 $1,800,000 

TOTAL $7,300,000 $14,600,000 $21,900,000 

MARKET ESTIMATE SUMMARY 

The actual values in this estimate preliminary rough order of magnitude because of uncertainties concerning the 

underlying assumptions. However, the methodology, although very pragmatic, may have some merit for future 

analyses based on more reliable assumptions. However, the relative values should have some level of credibility 

and this is an important factor for IRAP and NRC purposes. Furthermore, there are certainly individuals and 

organizations in the Canadian UAS community who have access to more data that would facilitate more reliable 

assumption. 

The primary drivers of the relative values of the selected applications are the number of systems delivered (overall 

size of the market) and system utilisation rates, which are a function of the specific characteristics of the 

application. In the real world market size will also be driven by end user “ability to pay”. Within the four selected 

applications, the natural resource exploration companies would appear to be the best-positioned to invest. 

OBSERVATIONS ON “NEXT-LEVEL”  APPLICATIONS 

The following table attempts to qualitatively characterize several of the UAS applications ranked lower than those 

already studied by just considering the level of complexity of the overall application requirements. 
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TABLE 15: COMPLEXITY LEVELS OF “NEXT -LEVEL” UAS APPLICATIONS 

Parameter 
Ice/iceberg 
monitoring / 
detection50 

Maritime 
pollution 

monitoring51 

Counter 
narcotics52  

Anti-
smuggling53 

Population density Very low Very low Medium Low 

ATM complexity (altitude 
and traffic density) 

Low Low Medium-high medium 

VLOS vs BVLOS BVLOS BVLOS VLOS BVLOS 

Endurance High Very high Low High 

Area covered in a mission High Very high Low Medium 

Deployment reqts Medium Medium Medium High 

Payload type (size, 
sophistication) 

Medium 
(day/night, all 
weather) 

High High 
Medium 
(day/night, all 
weather) 

Data processing intensity Low High Medium-high Low 

End-user resources to invest Low Low Medium Low 

Rotary wing versus fixed 
wing 

FW FW RW FW 

 

OBSERVATIONS ON PRECISION AGRICULTURE 

The “Precision Agriculture” application of UAS is ranked high in this study with high technology readiness level, and 

so is not included in the selected applications evaluated here.  Overall, this application includes both sensing and 

application of fertilisers, pesticides and herbicides, although the sensing aspect is more prevalent to date. The 

ranking is based on relatively recent developments evidenced by the significant number of service providers at the 

Ontario Precision Agriculture Conference in early 2014. There is, however, significant debate concerning potential 

growth rate and eventual size of this application. In the United States the 2013 AUVSI study identified it as the 

largest near term potential commercial market. However, some in the United States have questioned its 

underlying rationale and the level of interest from the agricultural community54. One of the challenges of this 

market is that it has many sub-dimensions given the wide variety of crops and growing conditions55. As noted 

earlier, the business case for service providers, or for farmers who choose to operate systems themselves, is 

arguably not universally accepted, at least not publicly. Another uncertainty factor is that this application can be 

considered to be a combination of a lower cost substitute for satellite imagery and new application categories 

                                                                 
50 Iceberg monitoring may include ship-borne as well as land based operations 
51 Maritime pollution monitoring might be very wide area, or relatively localized in high probability areas, depending upon the source 
52 Counter narcotics includes detection and spraying 
53 Interdiction of smuggling might be considered as a component of border patrol in some jurisdictions.  

These applications all have government end-users 
54 For example, “film or farm” and “Five Reasons the AUVSI Got Its Drone Market Forecast Wrong” by “Drone Analyst” and Aironovo. June 2014. The leading claim is 

that U.S. farmers are generally not seeing value in precision application, based on the uptake to-date, in a broader sense than the use of UAS to deploy it.   
55 Examples include: plant growth and density, nitrogen deficiency, diseases, insect damage, moisture levels, soil salinity, readiness to harvest and for animals, parameters 

such as animal and feedlot temperatures,   
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based on higher sensing resolution. This in turn invokes the challenge of understanding the future evolution of 

miniature sensors, particularly those categorized as multispectral and hyper spectral.  The table below is an 

example of relative merits of UAS and satellites, at a generic level.56     

TABLE 16: COMPARISON OF UAS VERSUS SATELLITE REM OTE SENSING 

Strengths Weaknesses 

UAS Satellite UAS Satellite 

Response time Processing time Stability in wind Cloud cover 

Precision Mature Hardware cost Limited user control 

Resolution Availability Regulation Response time 

User control Coverage Training Imagery cost 

 

This application has been highlighted as an example of the challenges involved in forecasting market size in specific 

applications, even when proof of concept and even early stage commercial activities have been established. The 

two primary areas of uncertainty in are the business case and the relationship between the various categories of 

information that can be collected and their perceived value to a very pragmatic and diverse end-user community.  

OBSERVATIONS ON TECHNOLOGIES OF INTEREST 

Based on these economic/market assessments, the leading technology areas, excluding airspace access, which 

might be supported by IRAP and NRC, would appear to include: 

 Further miniaturization of sensors, with emphasis on multispectral and hyper spectral systems, 

 Development of UAS that respond to the Transport Canada airworthiness requirements as they evolve, 

 UAS systems integration by companies that wish to act as system providers and/or vertically integrated 
services providers,    

 Navigation/communication/AFCS systems for longer range/endurance UAS, and 

 Pilot training. 

 

The following comments also apply: 

Further sensor development is clearly a key technology enabler and Canada has notable capabilities. However, this 
study has not developed the detailed knowledge of sensors versus applications required to develop specific 
recommendations on this area. This is perhaps an area for future work. 

Intuitively it appears to make economic sense to support the creation of vertical value chains with high Canadian 
content. Canada is a leading and early adopter of civil UAS applications and developer related regulatory structure. 
As the domestic regulatory structure evolves (particularly airworthiness, air navigation and pilot training) there 
appears to be an excellent opportunity to support the further development of UAS system integrators and service 
providers, and high value, specialized supplier niches.  

                                                                 
56 Using Unmanned Aerial Vehicles To Monitor Crop Nutrient and Water Stress at the Field Level. Bruno Basso and Ryan Nagelkirk, Michigan State University. 
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Pilot training is an area of Canadian strength which has already been applied to UAS. Given the available industry 
resources and expertise, there may be limited leverage from IRAP and NRC investments. However, if a new 
generation of dedicated training systems and services supplier emerges, then support may bring value. 

 

OBSERVATIONS ON THE U.S. MARKET POTENTIAL 

The four selected priority application areas: 

BORDER PATROL (LAND BORDER) 

This is clearly a very high priority for the United States and has been for several decades, including both the 

Southern Mexican and Northern Canadian borders. However, military and military-derived systems are already 

seeing extensive use, operated by the military (including National Guard) and Department of Homeland Security. 

Thus the short and medium term potential for Canadian suppliers would appear to be very low, especially given 

the added emphasis on “American solutions” for this category of requirement. 

 NATURAL RESOURCE SURVEYS 

This application is less strategic to the U.S. economy than it is to Canada’s. There would appear in principle to be 

some potential however, based on the increasing emphasis on reducing dependence on imports of natural 

resources including energy sources and rare minerals. A cynic might claim that there is less emphasis on 

environmental impact than in Canada and if this is the case, then uptake for this element of the application might 

be less. Overall, this is probably a situation where Canadian companies that have demonstrated their credentials in 

Canada might succeed in the United States, but based on significant missionary and marketing activity, probably 

with States and private companies.  

INFRASTRUCTURE INSPECTIONS 

In principle the U.S. context is very similar to Canada’s with the classic 10:1 market size ratio applying. There are 

also many private utility companies in the United States that should be open to compelling business cases. 

However, there are political dimensions to some of these applications, especially energy transport.  

FOREST FIRE PROTECTION 

The requirement is evident, especially in specific States, most notably California. There has been substantial 

experimentation with UAS over the last decade, mainly based on medium-sized military-derived air vehicles. This 

may be a situation in which a “made at home” solution might prevail. Notwithstanding the fire risk, budgeting is 

also very short term and crisis-driven. Thus the opportunity for Canadian industry, if there is one, might be 

analogous to the existing one with fixed wing suppression resources, with short term engagements at times of 

crisis, enabled by Canada to State and Province to State agreements. In such circumstances traffic density is high 

and thus operational integration is challenging, especially for UAS.  
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GENERAL COMMENTS 

The best potential would appear to be for system integrators/service providers exporting services, and for certain 

sub-system providers to deliver to U.S. system integrators. The services market is in some ways analogous to the 

helicopter one, where Canada has a strong international reputation. It is likely that in order to establish a 

meaningful market presence, service providers would need to establish operating subsidiaries in the United States.  

THE ECONOMIC IMPACT OF UNMANNED AIRCRAFT SYSTEMS INTEGRATION IN THE UNITED 

STATES –  AUVSI STUDY, MARCH 201357 

The U.S. market is potentially a very large and influential one, and also the most accessible export market for 

Canadian industry. It is thus extremely important to understand and interpret developments. The pivotal 

regulatory context has been described in this report. However, the potential short term market applications likely 

to emerge as the regulatory environment is put in place are arguably best summarized by a recent AUVSI economic 

benefits report which is summarized below.    

The study estimates the economic benefit of UAS integration in the United States over an eleven year period 

beginning in 2015 measured in terms of total economic impact, jobs created, and government taxes. It is based on 

the total economic activity generated by “UAS manufacturing” but does not include maintenance and training. The 

total impact and the impact by State are calculated. 

Leading conclusions (rounded values)58: 

 Economic impact of $13.5 billion in first three years and $82 billion in the eleven year period. 

 34,000 new manufacturing jobs and 70,000 total new jobs created in first three years, and over 1000,000 total 

new jobs in eleven year period. 

 Tax revenue to the states of $480 m in the elven year period. 

 Loss of $10 billion per year of delayed integration. 

 Five states that will benefit the most (single year 2015): 

TABLE 17: THE FIVE STATES THAT WILL SEE THE GREATEST ECONOMIC IMPACT OF UAS  

State Total economic impact Total jobs 

   

California $398 m 4,100 

Washington State $218 m 2,250 

Texas $96 m 1,850 

Florida $54 m 1,100 

Arizona $47 m 950 

                                                                 
57 All technical data in this section is taken from the cited AUVSI Study. 
58 All amounts in constant 2015 US$ 
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Market applications are categorized as agricultural (precision application and remote sensing), public safety 

(police, professional firefighters and volunteer EMS) and other uses. Agriculture is estimated as being 10 times the 

public safety market, and public safety being equal to other uses. Figure 8 shows the growth in UAS sales for the 

next 10 years as predicted by AUVSI.  It is clearly predominated by the use of UAS for agricultural purposes. 

 

STUDY METHODOLOGY 

The total economic benefits calculated in the study include direct, indirect and induced i. The multipliers applied to 

direct benefits to calculate indirect and induced benefits are based on an economic input-output model named 

Impact Analysis for Planning (IMPLAN). They are calculated by state with adjustments for the specific 

characteristics of this industry. 

 

 

FIGURE 9: ANNUAL UAS SALES FORECAST FROM AUVSI 2013 STUDY 



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 80 of 121 

VERSION FOR PUBLIC RELEASE 

 

Total UAS demand is calculated based on four approaches that were compared: 

1. Comparable sales from other countries (this appears to be based on Japan and using agricultural land use 

ratios as the independent variable)59, 

2. Results of a survey of 30 “industry experts” who are not named for confidentiality reasons,    

3. Land use ratios noted above, 

4. A literature search on adoption of new technologies. 

 

Our interpretation of the associated descriptive text is that methods 1) and 2) above were the primary inputs and 

2) was the primary if not only input to estimating the distribution by application. The result was an estimate of 

100,000 UAS sales per year (considered conservative) with a unit value of $100,000 (60% parts and 40% labour).60 

Direct jobs are calculated based on an annual salary of $40,000.   

The distribution of direct impact by state is based on the distribution of aerospace and defence industry revenues 

by state. The source of this data is a report commissioned by the Aerospace Industries Association (AIA) entitled 

“The Aerospace and Defense Industry in the U.S.: A Financial and Economic Impact Study“61 by Deloitte. 

NECESSARY CONDITIONS 

The study acknowledges the following necessary conditions for the assessment to be valid: 

1) The appropriate FAA regulations are implemented, 

2) Job growth distribution mimics the current situation, 

3) Creative destruction of existing jobs has a net-zero impact, 

4) Sufficient capital is available to smaller manufacturing companies, 

5) Financing is available to UAS purchasers, 

6) Liability insurance is available, 

7) Gross Domestic Product (GDP) grows at least 3% annually over the eleven year period, 

8) The adoption rates mimic Japan’s, and 

9) Other unforeseen factors do not happen. 

ADDITIONAL OBSERVATIONS 

 Although it is not stated explicitly, the study appears to presume that all UAS manufacturing takes place in 

the United States. 

 The study description does not explain the basis for the UAS unit value of $100,000. 

 

                                                                 
59 Japan’s circumstances at initial implementation were relatively specific and arguably unique (concern about impact of herbicides/pesticides on public 

health in rice fields).  
60 The study description does not make a distinction between systems and air vehicles. 
61 Date not cited. 
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TEAL GROUP FORECAST OVERVIEW 

Teal Group has made publicly available a copy of an Executive Summary of its 2013 world UAV forecast. It does not 
clearly state the distinction between defence and non-defence markets, or more importantly, its definition of what 
constitutes a “UAV”. However, it does at least provide on observer’s opinion on overall future market trends. 

Key points include: 

 Annual R&D and procurement expenditure forecast to increase from $5.2 billion in 2013 to $11.6 billion 
over a ten year period ending in 2023. 

 The “civil” component at the end of the period is around $800 million. 

 The U.S. defence portion is approximately $ 6 billion at the end of the period but the “rest of the world” 
proportion increases to be around $4.5 billion. 

 The total ten-year value of all defence and civil is estimated to be $89.5 billion. 

 At the end of the period R&D expenditure is around 35% of the total.  

 

Interestingly, the sentence structure used to describe the report contents in the 2013 press release is exactly the 

same as that used in the 2008 report.   

2008: 

Teal Group's 2008 market study estimates that global UAV spending will more than double over the next decade, 

from current worldwide UAV expenditures of $3.4 billion annually to $7.3 billion, totalling close to $55 billion over 

the next ten years…..” 

2013: 

“Teal Group's 2013 market study estimates that UAV spending will more than double over the next decade from 

current worldwide UAV expenditures of $5.2 billion annually to $11.6 billion, totaling just over $89 billion in the 

next ten years…..” 

The press release data reflects a 10%/year growth from the 2008 estimate, and both estimates use an 8%/year 

growth for each year of the forecast decade.   While the 2013 Teal Group report has not been analysed in detail, it 

is likely that the comments applied to the 2008 estimate apply equally to this later estimate. 
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THREE UAS APPLICATIONS TO PURSUE (IN CANADA)  62 

Based on the review of applications performed for this report, the stakeholder consultations, the 
economic/market analyses and opinions gathered during the last 12-24 months during various discussions, 
meetings, workshops, and the stakeholder consultations reported earlier in this report, the authors propose that 
the following three UAS applications are ones which, while not fully established yet in Canada, are ones which 
merit consideration for developmental support. In particular each of three: 

 has a potential client base that presents a clear and significant market,  

 either can use existing technology or requires technology advancements that are defined and probable in 
the short term, and, 

 requires few regulatory changes that are forecast to be accomplished in the next 2-3 years (although all 
three depend on some level of BVLOS operation). 

 

PIPELINE AND POWER L INE MONITORING  

General Opportunity:  The efficient transport of energy is a key element of our society’s overall well-being.  In 

Canada alone there are 115,000 Km of transmission pipelines63 and 160,000 Km of high voltage transmission line64, 

all of which require frequent inspection and maintenance to ensure that these energy life lines remain operational.  

While not reported publicly, one can imagine that the direct cost of a leaking pipeline is staggering, not to mention 

the untold indirect costs and environmental impact.  Similarly, the cost of an inoperative high voltage transmission 

line not only is felt by the power supplier but also by all those who rely on this power every single day.  To avoid 

these costs, the pipeline and power line companies have extensive systems and procedures in place to regularly 

inspect and monitor their respective infrastructures.  Manned aviation is one of the assets they use in this context.  

Surprisingly, one of the main issues that they guard against is encroachment on the right of way by individuals, 

machinery, erosion and vegetation.  Sensing degradation in power line components, and sensing the initial 

deterioration of pipelines is another goal of these inspections.  The airborne inspection task involves long, boring 

flights at low altitudes over these essentially linear and well determined assets, with the goal of identifying 

incremental changes in a seemingly consistent environment– a task tailor-made for UAS! 

Airspace Challenges:  Given the distances involved, this application requires a Beyond Visual Line of Sight 

capability.  Since close inspection is desired, low altitude, terrain following flight paths are optimal, which creates 

an operational challenge that has yet to be fully demonstrated by small UAS.  This desired flight path may, 

however, provide some relief from obtaining unrestricted BVLOS authority since the airspace very close to power 

and pipelines (e.g. up to 100 feet above the infrastructure) could potentially be identified as some type of 

“segregated” airspace without creating significant hardships to other airspace users. 

Technology Challenges: The largest technology challenge for this application is the overall reliability of the UAS 

operation.  The high economic and societal value of the power and pipeline infrastructure demands an extremely 

low probability that the UAS could damage the asset.  Power and Pipeline companies have highly refined safety 

policies and procedures that will be challenging for initial UAS operations to meet.  Once the safety challenge is 

                                                                 
62 Application descriptions based in part on material supplied by NRC – Civil UAS Program (UAS Application summaries) 
63 According the Canadian Energy Pipeline Association that represents owners/operators of 97% of Canada’s pipelines – this does not include the close 

to 725,000 km of feeder, distribution and gathering pipelines. 
64 According to Canadian Geographic http://www.canadiangeographic.ca/blog/posting.asp?ID=800 
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resolved, the UAS operation must incorporate sufficient data processing and handling capabilities to identify areas 

of potential problems with high accuracy and timeliness.  Automated target recognition technology, coupled with 

on-board processing and real-time data transmission are postulated as one approach to this problem.  Finally, 

while HD cameras will probably serve as the initial sensors for these operations, more sophisticated approaches to 

sensing the infrastructure and surrounding environment will provide long term competitive advantages. 

Other Commentary: While no established UAS service of pipeline or power line inspection is known to the authors 

of this report, there have been several public announcements of pilot studies and demonstrations of this emerging 

capability.  There are at least several companies throughout the world that advertise the ability to perform visual 

inspection of power line transmission towers using rotary wing UAS.65 

OIL, GAS AND MINERAL SURVEYS 

General Opportunity: The total area of Canada is approximately 10 Million km2 including the landmass and 

offshore territories.  Due to its sheer size and large natural resources reserves airborne geophysical surveying for 

Oil, Gas and Minerals exploration provides a potential area of high economic impact for UAS applications.  

Although application of UAS technology to resource exploration is not new, it has suffered from a lack of a 

sustained coordinated approach due to regulatory issues and the maturity level of the UAS technology.   

Unfortunately, the lack of coordination in effort has produced substantially less than expected results.  The existing 

supply chain for Oil, Gas and Minerals surveying by airborne methods encompasses both private and government 

organizations with an interest in natural resources and indirectly, economic security.  Presently there exist 

approximately 40 airborne survey companies of any considerable size (more than 10+ employees) worldwide with 

significant international exposure including within Canada.  However, approximately 25 of these companies are 

based out of Canada.   The largest organization dedicated to airborne Oil, Gas and Minerals exploration is Fugaro 

Airborne Surveys. 

Airspace Challenges: One of the key operational requirements of this application of UAS is the ability to fly over 

large expanses of relatively uninhabited land.  This implies an established Beyond Visual Line of Sight operation, 

but given the low population density in most survey areas, the operation may be subject to relaxed BVLOS 

constraints compared to an unrestricted BVLOS operation. 

Technology Challenges:  The sensor technologies employed in this sector range from very simple aeromagnetics, 

to far more complex airborne gravity and hyper spectral imaging technologies.  Airborne magnetics sensors in form 

factors and power levels appropriate for small UAS are available today.  In this area, the concept of employing 

multiple UAS simultaneously over a survey area may lead to improved survey results, as would lower altitude and 

night operations. The more complex sensors, and airborne gravity in particular, may be many years out from 

suitable for integration into a Small UAS.  As stated earlier in more general terms, sensor miniaturization will play a 

role in this application space. 

Other Commentary: The economic potential of this application has already been noted by some UAS companies 

and projects of a developmental and pilot nature have been executed.  The ability to consistently operate BVLOS 

                                                                 

65 http://www.apspecialists.com.au/services/services_view/100 
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and to efficiently handle the large data streams associated with this application will be the key elements of long 

term success. 

FOREST FIRE AND WILDLIFE SURVEY AND PROTECTION 

General Opportunity: Forest and wildlife surveys are typically conducted using fixed-wing or rotary-wing aircraft to 

assess growth of coniferous/deciduous trees, monitoring of insect damage and to help conduct counts of wildlife 

species (deer, moose bear etc.).  Forest fire management also uses fixed-wing and/or rotary-wing aircraft to detect 

new fires, monitor the spread of existing fires and to determine if there are any remaining hot-spots in fires that 

have been extinguished. Forest Surveys comprise a fairly small portion of the work that these organizations 

conduct. Similarly, there are fewer receptors for forest survey data that would be collected, as compared to 

wildlife counts and forest fire data.   

For Ontario alone there are about 69.1 million hectares of forest that need to be surveyed. Ontario forests 

constitute 17% of Canada’s forested area. On average forest fires consume 245,000 hectares of forest in Ontario 

each year. For 2011, just over 600000 hectares of Ontario’s forests have been destroyed by fire.  It was estimate 

that Ontario has spent $107 million (total) fighting forest fires in 2011. BC has spent as much as $800 million in 

some years.  In 2010, just over 3 million hectares of Canadian forests burned which would equate to the loss of 

$70-100 billion potential contribution to the GDP (based on some approximations from NRCanada’s stats).  

Approximately $400 million is spent each year in fighting forest fires across Canada. 

Rough estimates based provided by the Ontario Ministry of Natural Resources suggest that they are spending 

between $600-1000K on aerial wildlife/fishing counts per year. A similar range is expected for BC, the territories 

and some of the western provinces.  Roughly a quarter to a half of that would be in the Maritimes.  For all of 

Canada, a ROM estimate would be about 7-10 million spent on these surveys (most of this would consist of fish & 

game surveys without much emphasis on other species). 

Airspace Challenges: Like the Oil, Gas and Mineral Survey application, one of the key operational requirements of 

this application of UAS is the ability to fly over large expanses of relatively uninhabited land.  This implies an 

established Beyond Visual Line of Sight operation, but given the low population density in most survey areas, the 

operation may be subject to relaxed BVLOS constraints compared to an unrestricted BVLOS operation. 

Technology Challenges: The bulk of the forest and wildlife survey work would likely involve the use of high 

definition visual camera imagery.  Forest fire management could require high definition visual imagery (daytime 

smoke spotting), infrared imaging and potentially image intensified imagery (night time fire detection/mapping, 

hot spot detection). Similar systems would also be useful in enforcement monitoring (e.g., poaching prevention).  

It is felt that these sensor technologies exist today and have been successfully deployed in Small UAS. 

Other Commentary: The economic potential of this application is less pronounced than the previous two 

applications identified in this section.  That being said, the required technologies are currently available, and 

numerous demonstration projects have already been successfully conducted in this area.  The ability to 

consistently operate BVLOS and to efficiently handle the large data streams associated with this application will be 

the key elements of long term success. 
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BIG DATA AND UAS 

As the civil UAS industry evolves, systems are likely to have progressively increasing performance capabilities, 

measured in terms of range and endurance. This will enable routine operations over larger and remoter areas. 

Furthermore, sensor capabilities and the ability to process, interpret and store complex data sets will both evolve. 

These factors are likely to lead to market demand to sense, transfer and process very large amounts of data, and in 

a variety of application types and operational environments. 

In general terms, this is a similar evolution to developments in defence applications of UAS during the last two 

decades. However, differences between the civil and defence contexts will result in significant technology 

developments in related disciplines. The differences include: 

 System and operating costs will need to be much lower to establish a viable business case, 

 The RF context will be more complex because civil operations will usually be required to co-exist safely 
and on  a non-interference basis with other RF users,  

 Different end-user needs will cause distinctive data processing requirements66, and, 

 Data integrity, traceability and documentation requirements will be much higher in some applications. 

In contrast military users are much less cost sensitive and operate in a highly permissive RF context in which 

interference with other RF spectrum users is of limited relevance, with the exception of cooperating forces. They 

also have access to dedicated ground, air and space communications infrastructure.  

The result may be a need for develop in a range of technology areas related to: 

 Storing and partial processing of data onboard air vehicles, 

 Transmitting high volumes of data off relatively small air vehicles to both ground and space-based 
destinations, and with limited available RF spectrum, and, 

 A wide variety of data processing and display requirements. 

The authors of this study do not have sufficient knowledge of the related technologies to make authoritative 

assessments and recommendations. However, some of the areas that might be worthy of investigation include: 

 Managing RF spectrum scarcity 

 Waveforms and modulations, 

 Protocols, procedures, multiplexing,  

 Data compression procedures, image processing, 

 Radios; software defined, cognitive, spectrum management. 

Antenna design for smaller UAS 

 Embedded and conformal antennas, look p and down, 

 Using UAS clusters to form antenna arrays, 

 Integration into air vehicle design, 

                                                                 

66 Even one application area, precision sensing for agriculture, has many distinctive requirements and sensor frequencies 
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 Modelling and simulation of RF environments. 

High data volumes 

 On-board processing or pre-processing with automation, 

 Data integration and fusion, 

 Data compression algorithms. 

Network latency 

 Use of laser-based systems combined with RF, 

 Redundant communication links. 

Datalink security (commercial confidentiality) 

 A variety of measures depending on the operational requirement.  

Application specific data processing 

 A wide range of application-specific requirements. 

STRATEGIC DEVELOPMENT FOR THE SMALL BUSINESS67 

 

Essentially, in terms of business behavior, there are two fundamentally different thought processes that can be 
applied to the development processes and thinking for any business: strategic and opportunistic. Opportunistic 
thinking is generally highly time sensitive, and is responsive to what we can term the local environment, whether 
that is a physical/geographical, intellectual, technical, or a market/business environment. Opportunistic thinking 
reacts rapidly and decisively to a set of visible conditions either through a predetermined non-intuitive series of 
actions (think of a buy order on the stock market) or on the basis of past experience/instinct (such as a game play 
in football). The consequences of the actions are considered in terms of their immediate outcomes and though the 
actions may be derived from extensive past experience the purpose is always to effect a short-term (often 
immediate) change with little regard to the longer term. 

Strategic thinking is less concerned with immediate consequences or historical precedents. It embraces departure 
from experientially guided actions of the past. (This departure is considered helpful if experientially guided actions 
have not produced satisfactory outcomes). It is driven by an ambition or purpose that is beyond the local 
environment. It is far less time sensitive than opportunistic thinking and in fact its full impacts accrue over a longer 
time scale. Strategic thinking can sometimes appear to be in opposition to current events or needs (consider 
Warren Buffet’s Berkshire Hathaway empire, which market pundits variously hail as market-leading or condemn as 
unresponsive) but it is purposefully defended through mitigation strategies against potential or existing influences 
that might alter its course. A successful strategy is one that can endure without frequent modification or 
interference. The value of a strategic thought process is that, over time, a long-term goal can be approached 
regardless of the continually changing local environments that are encountered on route. Overall, a strategic 
purpose is a goal that is willingly chosen and followed with only limited regard for its short-term comfort, or 
popularity.  

                                                                 

67 Adapted from an IRAP market assessment report for Peregrine Aerial Surveys, 2014 by David J. Roughley 



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 87 of 121 

VERSION FOR PUBLIC RELEASE 

 

In reality, no business leader or organization thinks purely in terms of opportunistic or strategic terms. But 
recognizing the two modes, and being conscious of the strengths and weaknesses of each, is important. Knowing 
when one is think strategically or opportunistically and being aware of the nature of ones responses provides a 
powerful tool based on conscious decision-making. By way of example, most small companies are unconsciously 
compelled by circumstances to think predominantly in opportunistic terms. Their financial backs are often against 
the wall and they have few resources to affect meaningful change68. They often attempt to fabricate a long-term 
plan from a series of opportunistic actions, which are actually no more than reactions to local events, and the 
history of SMEs that do not grow or fail is a testament to the fallibility of this approach. They may benefit from a 
fortuitous series of decisions and actually flourish. But this is more by good luck than good judgment. And other 
small companies similarly positioned will have floated on the same tide. Small companies that can successfully 
introduce strategic elements into their thinking set themselves apart from their peers and set themselves up for 
the long term. 

Larger organizations tend to be more strategic in their thinking than smaller companies out of necessity. One 
needs a consistent set of behaviors to steer a large organization, partly because organizational morale is 
undermined by unclear, constantly changing, or unfathomable boardroom edicts. More pragmatically, once 
moving, course changes are harder to make in a large organization than in a smaller more agile one (think about an 
oil tanker versus a small motor cruiser). Many large companies got to their current position through a long-term 
unswerving purpose. And if that purpose remains relevant in the local environment, then the company remains 
healthy. But strategic thinking, used unconsciously, can also become a burden, manifesting simply as entrenched 
behavior. And, there are many examples of dinosaur companies/industries that simply did not change with the 
times; as an example, consider the US automotive industry in recent years. Therefore, one of the greatest 
challenges for large companies is failing to recognize and respond to new paradigms that require a rapid change of 
pace. The initial reaction of large companies to industry change is to “tough it out” or try to direct/restrict industry 
development in favorable ways. Their lack of conscious decision-making is little different to the challenge of the 
smaller company. 

The underlying point is that both strategic thinking and opportunistic thinking are crucial tools in forming a 
successful enterprise, large or small. But neither alone is a panacea for success as both are simply tools. The most 
important skill a business manager can develop is to wield both tools consciously. For the larger company, the 
challenge becomes how to keep agility and opportunistic thinking alive as strategic thinking can imperceptibly 
transform into dogma, hiding beneath the radar until acute business conditions reveal it. For the SME, the 
challenge is always how to move beyond fight-or-flight mentality, and establish an enduring purpose that will 
increase organizational control and self-determination. The emerging UAS industry represents a disruptive 
technology breakthrough that opens up opportunity, but also challenges established business models for existing 
service providers. And in our small sample of Canadian participants, we have collected input and views from both 
large and small companies. All are trying to find their appropriate niche and establish profitable models of 
engagement with UAS technologies. But the field is new and only limited information exists on which to establish a 
strategy. Therefore most current thinking is purely opportunistic. 

In an emerging industry such as UAS companies can think too competitively too quickly. NRC can help guide the 
strategic direction of the Canadian UAS community by establishing programs and activities that will provide long-
term benefit to industry through collaborative activities. One final example helps to illustrate the point. In the 
1990s, at many semiconductor industry gatherings, vendors packed the conference lecture halls to hear industry 
leaders Intel talk about the global outlook. Their comments were always basically the same: We want you to 
succeed because you are our supply chain. “Let’s grow the market together, so we all get a bigger slice of the pie.” 
While few Canadian companies can assume the industry leadership position, the idea that many companies 
working together can create a functional UAS supply chain is well illustrated in the growth of Silicon Valley in the 
1960s. In fact, the Silicon Valley economic engine was driven by relatively open communications between small 

                                                                 

68 These are the most-often cited reasons for business challenges in surveys that Mr. D. Roughley have performed in different industry sectors in 

Canada. 
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(but rapidly growing) companies, which in modern times would be interpreted as leaky IP practices. While we do 
not advocate loose IP practices, there are other ways to recreate an environment of common learning which 
speeds overall industry expansion. In Canada, as in other regions, many small companies are highly protective of 
their assumed proprietary knowledge or believe they hold valuable IP when, in fact, they grapple with the same 
issues as dozens of other companies, none talking with each other for fear of “giving the game away” or loosing 
their perceived advantage. In some ways, small companies often compete based on ignorance (lack of knowledge) 
rather than intelligence, and our industry observations (survey results) over the past six years seem to lend 
support to this idea. The authors of this report believe that NRC can encourage companies to go further in 
collaborative terms to the benefit of the industry as a whole, without compromising the ambitions of the individual 
companies. Canada is in a strong position to become a world leader in the UAS field, and NRC can play a key role 
by championing industry programs addressing industry challenges of broad importance. Helping many small 
companies see the bigger picture by addressing a few large challenges of common concern is a task that NRC is 
well positioned to undertake. 

 

KEY MESSAGES ON FOSTERING THE CIVIL UAS SECTOR IN CANADA 

In the opinion of the authors, based on the material gathered during the development of this report, the various 

companies currently involved in the UAS sector could gain the most advantage from activities such as: 

 Assistance to ensure that the recent experiences and challenges of the current SFOC process are 

uniformly related to Transport Canada to promote action for further improvement of these processes, 

 

 Development of pilot projects that pull together technology suppliers, UAS developers and operators, and 

end-user/clients to perform collaborative, market-relevant demonstrations that highlight the value UAS 

can provide while clearly identifying any application specific technology challenges, 

 

 Coaching of SMEs to ensure that their strategic thinking and plans are well developed, yet flexible enough 

to respond to the rapidly changing market environment, and, 

 

 Development of technology development strategies and funding regimes that allow the SMEs to address 

the technology priorities identified elsewhere in this report. 
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CONCLUSIONS  

 

 The UAS Sector is growing and becoming economically viable - Canadian companies have demonstrated 

some level of success in becoming established and providing commercially valuable services.   

 

 In the sector as a whole, there is an ever increasing industrial focus on regulation, safety, and policy 

development and training (pilots, operators and technicians). 

 

 Adoption of appropriate and enabling regulation is the key to the further growth and development of this 

sector: 

o Measures to streamline and expedite the ability to obtain authority for UAS operations in VLOS will 

have an immediate and overwhelmingly positive effect on existing UAS sector stakeholders, and, 

o Adopting and implementing BVLOS regulation in Canada is key to promote long term market growth. 

 

 Technology is the cornerstone of this sector. As such, technology development priorities are:  

o development of Sense and Avoid technology is the single highest priority to best support this sector 

as it creates the ability to operate BVLOS, and, 

o sensor miniaturization, security encryption, improvements to waypoint-based navigation systems 
and long-range satellite data links are other areas that have been identified throughout this report. 

 

 General Forecast – Regardless of which estimate or analysis that you choose to believe, all estimates 

agree that the commercial UAS sector has the potential to be economically significant for countries that 

establish a base of UAS development and operations. 

 

 Call to Action – Investment by Government Agencies in Canada to address: 

 

o Regulatory challenges – consistent and stream-lined, country-wide processes, continued progress 

towards allowing BVLOS operations, 

o Market challenges - end-users and customers need to be made fully aware of how UAS technology 

can improve their business bottom line, and, 

o Technology challenges – Sense and Avoid, sensor miniaturization, encryption, navigations systems, 

data handling and processing. 
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APPENDIX A - UNMANNED AIRCRAFT SYSTEM UPDATE QUESTIONNAIRE: 2014 

Including Raw Data Collected 2nd July 2014 

This survey was developed for the purposes of this report and specifically to verify or otherwise provide context 

regarding statements and conclusions reached by the report authors in the initial phase of developing the report.  It 

was sent out to 13 different companies and organizations who were judged to be at the height of industrial 

involvement in this sector.  As described earlier (p 50), 10 of these companies responded to the survey. 

QUESTIONNAIRE IN CONTEXT 

In 2008, David J. Roughley undertook a market assessment for the National Research Council (NRC) Industrial 

Research Assistance Program (NRC-IRAP) and Institute for Aerospace Research (NRC-IAR), which presented the 

results of the first systematic outreach to the burgeoning non-military Unmanned Air Vehicle (UAV) community in 

Canada. The industry has changed dramatically in the intervening six years, and NRC-IRAP has now commissioned 

an update project. This questionnaire collects information that will complement the project team's updated 

analysis. The resulting report will support the continued growth of the sector by guiding the strategic actions of 

NRC-IRAP, the NRC Civilian Unmanned Aircraft Systems Program, other government agencies including Transport 

Canada and the various industrial participants in Canada. Your input is crucial to forming an accurate snapshot of 

the community today, and its future needs. The update report will be delivered initially to NRC-IRAP, and the 

majority of its content (including aggregate survey results) will be made public six months later. A summary of 

aggregated survey results will be made available to all survey participants. 

ABOUT NRC IRAP: 

The NRC has supported the development of the UAS sector for many years. In 2007 NRC-IRAP and NRC Aerospace 

together initiated the first assessment of Canadian non-military market opportunities for unmanned air vehicles, 

which set the stage for NRC Aerospace to develop an internal working strategy with concise action items and 

timelines. A further action was to undertake a study of Canadian UAS participants’ technical needs and 

requirements supporting the growth of a non-military UAS industry in Canada. That report, also prepared by David 

J. Roughley, was presented at the Unmanned Systems Canada conference in 2010. 

ABOUT THE PROJECT TEAM: 

Stewart Baillie, lead consultant, is a former Director of NRC-IAR’s Flight Research Laboratory and Chairman of 

Unmanned Systems Canada. He has extensive experience of the aerospace industry, the UAS field in general, and 

of Transport Canada regulatory activities in particular. David J. Roughley is a consultant with extensive experience 

of strategic development of technology communities, and has worked in the UAS field in Canada since 2008. Keith 

Meredith is a respected consultant working in the field of aerospace and aviation. 

CONTACTING US: 

For survey questions call David Roughley at 604 866 6888 or e-mail djrstc@telus.net For project-related questions 

and comments call Stewart Baillie at 613 821-5296 or e-mail stewart.baillie@bell.net 
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INSTRUCTIONS AND PRIVACY 

Using a non-public URL supplied to you by the project team, you have successfully accessed the questionnaire web 

site and are about to open a personal questionnaire file (visible only to you and the project team) when you enter 

your authentication password. You can visit more than once to add or change responses. Subsequent visits to the 

URL will open your file (the survey site remembers your IP address). 

—Navigation buttons (page forward/back) are at the bottom of each page. 

— Ignore Changes (on this page on this visit)/Exit Survey is in the top right corner of each page. 

—The I Have Finished Responding button is on the last page of the questionnaire. 

Clicking I Have Finished Responding will close your file to further changes/additions and add it anonymously to our 

study database. Your questionnaire file should be submitted by 20 June 2014 

HOW WE WILL HANDLE THE DATA WE COLLECT:  

To protect your privacy, you have also been provided with a unique password via direct personal e-mail to 

authorize your responses. This survey does not ask for or collect any personal data about you. The password 

identities and the raw questionnaire data files are separate files under the control of the project team only. 

With the exception of a study participants list, all public expressions resulting from this study will be in aggregate 

form only. The study participant’s list will consist only of the company name, location, web site, and brief 

description of activities (you may decline to be included in this list at the end of the questionnaire). You also have a 

choice about providing anonymous or identifiable input to NRC-IRAP about your research and development 

interests. Anonymous responses feed into general guidance material for NRC-IRAP. Identifiable interests may be 

used by IRAP to explore direct project opportunities with your company. 
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UAS COMMUNITY SNAPSHOT 

All answers refer to civil/commercial, non-military applications of UAS by Canadian entities and international 

companies with facilities in Canada. All questions are optional, but please answer as many as possible. This will 

help us paint an accurate picture of the UAS community in Canada. This page aims to create a snapshot of who is 

participating in our survey. Results will be presented in aggregate format only. 

Q1. PARTICIPANT AUTHENTICATION 

Please enter the authentication password supplied to you in your invitation e-mail. (Format: UAS XX) 

Q2. ABOUT YOUR ENTERPRISE 

What kind of organization do you work for? Tick one in the cluster below: 

 Canadian-owned company (no foreign parent) 

 Canadian branch or subsidiary (having a foreign parent) 

 Other (please specify) 

 

Companies Responding 10 

Skipped Question 0 
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Q3. COMPANY DATA (STAFF AND EMPLOYEES)  

Please refer to equivalent full time staff at Canadian facilities only, but include all activities (not just UAS). 

Tick one in the cluster below: 

 Under 5 persons 

 5-10 persons 

 11-50 persons 

 51-100 persons 

 101-250 persons 

 251-500 persons 

 More than 500 persons 

 

 

Companies Responding 10 

Skipped Question 0 
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Q4. COMPANY DATA (REVENUE) 

Please refer to Canadian facilities only, but include all activities (not just UAS). Tick one in the cluster below:  

Revenue (in $CAD) 

 No revenue 

 Under $99,999 

 $100,000-$199,999 

 $200,000- $499,999 

 $500,000- $999,999 

 $1 million- $4.99 million 

 $5 million- $9.99 million 

 $10 million- $24.99 million 

 $25 million- $49.99 million 

 Over $50 million 
 

 

Companies Responding 10 

Skipped Question 0 
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Q5. COMPANY DATA (BUSINESS/ACTIVITY FOCUS) 

Describe your enterprise in 50 words or less. This could be text from your web site if you have one. An edited 

version of this description will appear in our published participants list unless you indicate otherwise at the end of 

the questionnaire. Include all activities. 

Example. Aerial survey company employing both manned and unmanned vehicles. Third party manufactured UAVs 

are integrated with commercial multispectral sensor payloads to provide unique cost/capability envelope for 

specific small area imaging of agricultural targets. 

Companies below approved their inclusion in study participants list: 

ING Robotic Aviation: Airborne sensing solutions developed through extensive operational surveillance 

work with the Canadian military. Commercial services including critical infrastructure inspections, forest 

fire monitoring and land use planning.  

CAE : Global leader in modelling, simulation and training for civil aviation and defence.  

MDA: Global communications and information company providing operational solutions to commercial 

and government organizations worldwide. 

NTFG: Provides the ultimate expertise and specialized equipment for 2nd unit film production. Focuses on 

newer cameras and lighter support equipment, along with gyro-stabilized systems, remote aerial team 

and a specialty camera vehicles.  

Micropilot: Designs and produce autopilots for a wide range of UAVs 

Draganfly Innovations: Manufacturers UAVs that make a difference for a wide range of applications. 

CCUVS: A service provider that provides UAS ground school training, SFOC writing services, a turnkey 

catapult service and a suite of consulting and information services. 

 

Two further companies do not wish to be identified and a third provided no usable input. Ten companies started 

the survey. 
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Q6. UAV SIGNIFICANCE IN YOUR ACTIVITIES (% OF OVERALL BUSINESS) 

How relevant are UAVs to your overall activities (noted in Questions 3, 4, and 5)? Tick one in the cluster below: 

 A few of my areas of interest involve UAS (below 10% of activities) 

 A significant number of my areas of interest involve UAS (between 10% and 60% of activities) 

 Most of my areas of interest involve UAS (over 60% of activities) 

 Other (please specify) 

 

Companies Responding 9 

Skipped Question 1 
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Q7. UAS SIGNIFICANCE IN YOUR ACTIVITIES (DEDICATE D STAFF) 

How relevant are UAS to your overall activities (noted in Questions 3, 4, and 5)? Tick one in the cluster below:  

Dedicated to UAS (equivalent full time) 

 Under 5 persons 

 5-10 persons 

 11-50 persons 

 51-100 persons 

 101-250 persons 

 251-500 persons 

 Over 500 persons 

 

Companies Responding 9 

Skipped Question 1 
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Q8. PRIMARY UAS INTERESTS 

Where do your activities focus?  Tick all that apply in the cluster below: 

 Design, simulation, consulting 

 Materials supplier 

 Components, controls, subassemblies 

 Navigation and associated communications 

 Command and control systems 

 Air vehicles and/or propulsion 

 Repair, maintenance, and/or testing 

 Sensors and payload integration 

 Data and information processing 

 Distributors/suppliers/assemblers 

 Operator 

 Regulation, safety, and policy development 

 Training (pilots, operators, technicians) 

 Other (please specify) 

 

Companies Responding 9 

Skipped Question 1 
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Q9. UAS SUPPLY CHAIN 

What parts of the UAS supply/development chain do you service at present? Tick all that apply in the cluster 

below: 

 Watching brief/advisory/market studies 

 Theoretical or academic research 

 Designing systems, subsystems, components 

 Developing systems, subsystems, components 

 Testing and flying prototypes (pre-mission) 

 Flying proof-of-principle missions 

 Providing services to the UAV industry (non-manufacturing) 

 Providing UAV-based data services to end users 

 Selling UAV airframes/platforms to end users 

 Selling UAV subsystems/components to end users 

 Other (please specify) 

  

 

Companies Responding 9 

Skipped Question 1 
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APPLICATION STATUS IN CANADA 

Q10. UAS APPLICATIONS 

Rate the maturity of UAS applications you are familiar with for Canadian participants in terms of AIRSPACE, 

MARKET, and TECHNOLOGY by using the pull-down menus provided. Menu categories are described in more detail 

below: 

AIRSPACE ACCESS 

1 = Requires many improvements to access (beyond 

line of sight, instrument flight rules, flight over 

populated areas, etc.) 

2 = Requires BLOS to proceed 

3 = Requires moderate improvement of access (e.g. 

visual line of sight over populated areas, built up 

areas, control zones, larger UAVs) 

4 = Requires little or no improved access (e.g. Small 

UAVs - VLOS), but Special Flight Operations 

Certificate improvements are desirable. 

MARKET 

1 = Customers may be identified, real needs are yet 

to be fully understood 

2 = Customers are being consulted, detailed 

description of needs are being established 

3 = Demonstrations to customers are occurring, 

needs are being refined, value being evaluated 

4 = Customers are established, needs are being met, 

value is established 

TECHNOLOGY 

1 = Full system definitions still required 

2 = Systems require further development to provide 

value 

3 = Adequate systems, providing some value, are 

established, further refinement required 

4 = Systems have been verified to provide products 

of value 

 

Rate only those applications for which you have direct interest or experience: 

 Crime scene, tactical surveys 

 Movie and TV camera platforms 

 News camera platforms 

 Agriculture survey and planning 

 Enclosed area security 

 Crowd control and monitoring 

 Game surveys and detection of poaching 

 Border patrols and border incursions 

 CBNR emergencies (accidental and 
deliberate) 

 Fugitive detection and tracking 

 Telecommunication relays 

 Meteorology and oceanography 

 Search and rescue 

 Oil, gas, and mineral surveys 

 Pipeline, highway, railroad, power-line 
survey and inspection 

 Traffic monitoring 

 Forest fire detection and control 

 Forest, land and shoreline surveys 

 Ice flow monitoring 

 Pollution detection 

 Counter narcotics and spraying of illegal 
drug crops 

 Interdiction of smuggling operations 

 Urban planning and surveying 

 Internal waterway monitoring 

 Disaster relief support and emergency 
telecommunications 

 Unmanned cargo aircraft (far north, 
Antarctic, offshore oil rigs and priority 
courier shipments) 

 Other Missions Not Listed. (Describe below) 

 Describe Your Unlisted Mission 
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Companies Responding 9 

Skipped Question 1 
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INDUSTRY CHALLENGES 

This page aims to understand challenges faced by the UAS community. Results will be presented in aggregate 

format only. 

Q11. UAS OPERATIONAL CHALLENGES 

Which of the following operational parameters offer the greatest obstacles to the successful completion of a 

typical UAS survey assignment? Regulatory issues are not included here but are specifically considered elsewhere. 

Tick a maximum of three (3) boxes in the cluster below: 

 Not relevant 

 Environmental conditions (weather, hazardous 
or dirty conditions) 

 Range (area of mission) 

 Endurance (time taken to complete mission) 

 Safety (for other air vehicles in vicinity, 
property, or people on ground) 

 Data acquisition/processing (video, telemetry, 
physical sensor, optical, meteorology, imaging 
etc.) 

 Target location (mission tied to location, tracking 
moving targets, resolution, grid search, random) 

 Mission frequency (regular collections from same 
sites, occasional or special missions etc.) 

 Response time (real-time, within a week, within a 
month, within a season) 

 Operating costs ($/hr. $/line km, or other per-use 
mission costs) 

 Capital costs (UAS acquisition costs) 

 Deployment, set-up, and launch at mission site 

 Other (Describe below) 

 

Companies Responding 8 

Skipped Question 2 
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Q12. UAS SYSTEMIC/INDUSTRY CHALLENGES 

Which systemic or industry challenges create the greatest obstacles to the successful completion of a typical UAS 

survey assignment? Regulatory issues may be noted here but are considered in more detail elsewhere. Tick a 

maximum of three (3) boxes in the cluster below: 

 Not relevant 

 Limited or stagnant export markets 

 Limited domestic markets 

 Distribution or components supply 
problems 

 Personnel/training/recruitment/human 
resources shortages 

 Regulatory issues (other than flight 
permission) and operator/vehicle 
certification 

 Standards, and environmental compliance 

 Limited financing for business expansion 

 Limited R&D funding 

 Limited R&D resources (other than funding) 

 Technology access/licensing constraints 

 Poor customer feedback or awareness 

 Lack of developer technology/application 
awareness 

 Permission to fly 

 Liability insurance availability 

 Export restrictions and access to export 
markets 

 Other (Describe below) 

 

Companies Responding 8 

Skipped Question 2 
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Q13. UAS TECHNICAL CHALLENGES 

Which technical challenges create the greatest obstacles to the successful completion of a typical UAS survey 

assignment? Tick a maximum of three (3) boxes: 

 Not relevant 

 Availability of suitable airframes 

 Availability of suitable propulsion systems 

 Aerodynamic stability and control 

 Communications 

 Image/data processing/data mining (i.e. 
extracting knowledge from data) 

 Data manipulation/transmission (i.e. 
handling data volume) 

 Construction methods/materials 

 Command and control limitations 

 Navigational systems 

 Payload sensors systems 

 Developments required for regulatory 
compliance 

 Access to adequate radio 
bandwidth/frequencies 

 In-field operability 

 Extreme weather flying (i.e. arctic, poor 
visibility, icing, fires, etc.) 

 Payload miniaturization (weight/range 
trade offs) 

 Other (Describe below) 

 

Companies Responding 8 

Skipped Question 2 
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UAS INDUSTRY DEVELOPMENT 

This page aims to gather information about UAS developer resources in Canada. 

Results will be presented in aggregate format only. 

Q14. UAS R&D FUNDING 

How much did your organization spend last fiscal year on UAS R&D? Refer to Canadian facilities (UAS only). Tick 

one in the cluster below: 

 We do not undertake R&D at this stage. 

 Under $99,999 

 $100,000-$199,999 

 $200,000- $499,999 

 $500,000- $999,999 

 $1 million- $4.99 million 

 $5 million- $9.99 million 

 $10 million- $24.99 million 

 $25 million- $49.99 million 

 Over $50 million 

 

Companies Responding 7 

Skipped Question 3 
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Q15. PAST/PRESENT FUN DING SUPPORT 

What kinds of support have you successfully employed to develop your business to date? Tick all that apply: 

 Not Relevant 

 (Federal) NRC-Industrial Research Assistance 
Program (IRAP) 

 (Federal) Other NRC funding 

 (Federal) Regional Development Programs such 
as Atlantic Canada Opportunities Agency, 
Western Economic Diversification Canada, etc. 

 (Federal) National Science and Engineering 
Research Council (NSERC) 

 (Provincial) Government agencies or 
development programs 

 (Defence) Strategic Aerospace and Defense 
Initiative (SADI) Programs 

 (Defence) Defence Research and Development 
Canada (DRDC) Programs 

 (Defence) Foreign Defence Programs such as the US 
Defense Advanced Research Projects Agency 
(DARPA) and Small Business Innovation Research 
(SBIR) etc. 

 (Private) Seed funding/angel investing 

 (Private) Venture capital (VC)-backed 

 (Private) Initial public offering (IPO) 

 (Private) Shares, public offerings, other corporate 
funding 

 (Institutional) University grants 

 (Institutional) Industrial organization 

 (Other) Foreign Programs such as European Union 
Framework, etc. 

 Other Funding (Describe below). 

 

Companies Responding 7 

Skipped Question 3 
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Q16. BUSINESS DEVELOPMENT 

Where do you see the best opportunities to develop your business? Tick only activities that you have already 

engaged in or are actively pursuing. Tick all that apply in the cluster below: 

 Not relevant 

 Tap emerging domestic markets 

 Tap emerging export markets 

 Improve products with new/alternative 
technology development or adoption 

 Outsource and/or reduce cost 

 Strengthen intellectual property positions 

 Accelerate training, and/or recruitment 

 Move up the value chain (value-added 
products or services) 

 Respond to regulatory issues 

 Access public funds/programs (federal, provincial, 
research foundations, etc.) 

 Access private funding sources (angel investors 
and venture capital, private placements, share 
offerings etc.) 

 Explore partnerships or collaborations 

 Relocate company 

 Other (Describe below) 

 

Companies Responding 8 

Skipped Question 2 
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REGULATORY IMPACTS 

Regulatory matters are high on the list of key issues for UAS development, and the situation is highly dynamic. This 

page aims to explore the views of survey participants to both Canadian and US regulatory environments. 

Results will be presented in aggregate format only. 

Q17. SFOC PROCESS IN CANADA 

Transport Canada (TC) has the responsibility to ensure that UAV technology is integrated safely into existing 

commercial airspace regulations. Clearly an unregulated open-skies policy poses concerns, so a measured 

approach based on demonstrable safety and responsibility has been adopted in Canada. How has the Special Flight 

Operating Certificate (SFOC) process adopted by TC impacted your activities so far? Tick one in the cluster below: 

 Not Relevant 

 I understand the current SFOC process and can easily pursue my interests within existing guidelines. 

 I understand the current SFOC process and can work within existing guidelines, but my business activities 
are somewhat restricted as a result. 

 I understand the current SFOC process and can work within existing guidelines, but my business activities 
are heavily restricted as a result. 

 I understand the current SFOC process but cannot pursue my business activities within existing guidelines. 

 I do not understand the current SFOC process and have been unable to engage in my chosen activities as 
a result. 

 Other (Describe below).  

 

Companies Responding 9 

Skipped Question 1 

I understand the 
current SFOC 

process and can 
easily pursue my 
interests within 

existing 
guidelines., 33.3%

I understand the 
current SFOC 

process and can 
work within existing 
guidelines, but my 
business activities 

are heavily 
restricted as a 
result., 66.7%
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Q18. SFOC CHALLENGES IN CANADA 

Regulation by its nature imposes some limitations and challenges. What have been the most significant impacts on 

your business to date? Tick all that apply in the cluster below: 

 Not Relevant 

 Inability to respond to customer needs quickly enough (slow process). 

 Mission limitations based on proximity and altitude restrictions (airport boundaries, urban boundaries, 
piloted aircraft altitude limitations). 

 Classification of UAS types and sizes (e.g. 25 kg limitations). 

 Beyond-line-of-sight restrictions. 

 Night flying limitations. 

 Endurance limitations. 

 Other (Describe below). 

 

Companies Responding 9 

Skipped Question 1 
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Q19. IMPACT OF US REGULATIONS ON CANADA: PRESENT 

US Regulation of UAVs is currently far more restrictive than in Canada. How do you think the US situation has 

impacted the development of the UAV industry in Canada to date? Tick one in the cluster below: 

 Not Relevant 

 The Canadian UAS community has built a short-term business advantage over the US due to its early 
regulatory efforts. 

 The Canadian UAS community has built a long-term business advantage over the US due to its early 
regulatory efforts. 

 The Canadian UAS community has not taken full advantage of its relatively liberal regulations. 

 Canadian regulations have unnecessarily restricted the development of the UAS community in Canada. 

 The Canadian UAS community has developed slowly due to regulatory limitations in the US. 

 Other (Describe below). 

 

Companies Responding 9 

Skipped Question 1 



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 113 of 121 

VERSION FOR PUBLIC RELEASE 

 

Q20. IMPACT OF US REGULATIONS ON CANADA: FUTURE 

US Regulation of UAS is currently far more restrictive than in Canada. How do you think the US situation will affect 

Canadian participants in the future? Tick one in the cluster below: 

 Not Relevant 

 Opening regulatory restrictions in the US will be good for the Canadian UAS industry in the short term. 
Additional business opportunities in the US are expected. 

 Opening regulatory restrictions in the US will be good for the Canadian UAS industry in the long term. 
Additional business opportunities in the US are expected. 

 Opening regulatory restrictions in the US will not strongly affect the Canadian UAS industry. Our markets 
will remain robust. 

 Opening regulatory restrictions in the US will be bad for the Canadian UAS industry. US competitors will 
catch up and overtake Canadian companies. 

 I see no mechanism by which the US can liberalize its current stance on UAS integration into civilian 
airspace. 

 Other (Describe below). 

 

Companies Responding 9 

Skipped Question 1 
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Q21. CANADIAN OPPORTUNITIES IN THE US AND OVERSEAS 

How can the Canadian SFOC process be improved to support business advantage for Canadian UAS participants 

aiming to develop business opportunities at home and abroad? Tick all that apply in the cluster below: 

 Not Relevant 

 Speed up/streamline current SFOC process. 

 Allow exemptions on limitations based on proximity and altitude restrictions (airport boundaries, urban 
boundaries, piloted aircraft altitude limitations). 

 Allow exemptions on UAV types and sizes (25 kg limitations) 

 Speed work on beyond-line-of-sight flying. 

 Speed work to ease night flying limitations. 

 Speed work to ease endurance limitations. 

 Other (Describe below). 

 

Companies Responding 9 

Skipped Question 1 
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SPECIFIC R&D REQUIREMENTS 

This page aims to understand your R&D needs. This information can be used in aggregate format or specifically by 

NRC-IRAP, according to choices you make at the end of the questionnaire. If you are not actively involved in UAS 

research, development, manufacturing or services please continue to the next page. 

Q22. CURRENT AND FUTURE UAS DEVELOPMENT NEEDS 

Please describe your current and anticipated future technology development needs. 

These needs will be mission-dependent and will relate to your answers in Question 10 (UAS Applications). Please 

include comments on your UAS activities in general (we do not need individual responses for different 

applications). UNDER DEVELOPMENT asks about topics that you are already exploring, or intend to explore as a 

priority within the next 12 months. Topics not itemized can be added at the end of the list. 

Tick all that apply: 

ALREADY IN USE:   UNDER DEVELOPMENT: 

Finds use in my Actively applying  

activities now resources to this 

COMMAND & CONTROL 

—Visual range (within 1 km) 

—Beyond Line of Sight (beyond 1 km)  

—Sense and Avoid Technologies (situation awareness)  

—Autopilot Control  

—Redundant Systems (back-up)  

—Security (encryption)  

—Other Command & Control (Describe below)  

NAVIGATION 

—Manual (ground station) control 

—Pre-programmed way points before launch  

—Pre-programmed way points before launch with manual override in flight  

—In-flight reprogrammable way points with manual override  

—Night time flying  

—Other Navigation. (Describe below).  

PAYLOAD/DATA DOWNLINK 

—Basic Downlink 

—Encrypted (Secure)  

—Long Range (Satellite link)  

—Command and control up/down links  

PAYLOAD & SENSOR SUITES 

—Daylight Digital High Resolution Imaging 

—Daylight Full Motion Video  

—Electro-Optical Video  

—Electro-Optical Still Imaging  

—Low Light Level Intensification Video  



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 116 of 121 

VERSION FOR PUBLIC RELEASE 

 

—Low Light Level Intensification Still Imaging  

—Infrared Video  

—Infrared Still Imaging  

—Hyperspectral Sensors  

—LIDAR  

—Synthetic Aperture Radar  

—Maritime Radar  

—Meteorological Sensors  

—Radiation Sensors  

—Magnetometers/Geophysical Sensors  

—Geo-referenced Sensors  

—Motion-stabilized Sensors  

— Other Sensors (Describe below)  

IMAGE AND DATA PROCESSING 

—Mapping, Photostiching, and Mosaic Technologies 

—Object Detection, Identification, Classification Algorithms  

—Image Change Detection and Object Tracking  

—On-board Data Processing  

—Metadata File Processing (Real Time)  

—Other Data Processing (Describe below)  

You can add further information about your selection here: 
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Companies Responding 8 

Skipped Question 2 
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Q23. SEEKING SUPPORT 

Considering your answers in Question 22, are you actively seeking collaboration, partnership, or development 

award opportunities? Tick all that apply in the cluster below: 

 Not relevant 

 Research collaborations/partnerships to develop technology solutions 

 Industrial collaborations to explore potential applications 

 Partnerships or joint ventures to commercialize a defined application 

 Development grant/funding awards from government or private foundations 

 Investment partners 

 Other opportunities (Describe below). 

 

Companies Responding 8 

Skipped Question 2 
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Q24. NRC ENGAGEMENT 

Are you interested in discussing UAS research project opportunities with NRC?  Tick all that interest you in the 

cluster below: 

 Not relevant 

 Industrial Research Assistance Program (IRAP) for SMEs 

 Access to NRC Aerospace facilities or experts 

 Licensing opportunities 

 Industry partnership facilities (IPFs) 

 Collaborations or partnership programs. 

 Technology demonstrator programs. 

 Other (describe below). 

 

Companies Responding 8 

Skipped Question 2 
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SUBMITTING YOUR SURVEY 

On behalf NRC Aerospace and the study team, thank you very much for participating in this study. We will inform 

you by e-mail when the results of our study become available. Please complete the final question below to clarify 

how you would like us to use your answers. You may return to your file to add or change responses at a later date 

if you wish. But your file will remain in our incomplete category. If you have not yet finished, click Ignore 

Changes/Exit Survey and return later. Submitting your questionnaire now will close your file to further 

submissions, add it to our database and remove you from our follow-up/reminders list. Click I Have Finished 

Responding to close your file and submit. 

Q25. HOW WOULD YOU LIKE US TO USE YOUR ANSWERS? 

As part of our report we will publish a participants list that will include company name, location, web site and an 

edited version of the description you gave in Question 2. No personal information will be included. 

As part of our report your R&D interests and your organization name will be shared confidentially with NRC-IRAP. 

Public expressions by the project team or NRC-IRAP will always be in aggregate form only. No personal information 

will be included. 

You can choose how much privacy you want by selecting one or both boxes below. If both boxes are empty that 

will indicate your acceptance of the above information sharing terms. 

 Please exclude my company from the participants list, but include my answers in the study (aggregate 
form only). 

 Please exclude my specific company R&D interests (in Questions 23, 24, and 25) from in-confidence 
information provided to NRC-IRAP, but include my answers in the study (aggregate form only). 

 

Companies Responding 7 

Skipped Question 3 



 Canadian Civil UAS 2014 19 August 2014 

 Authored by: Baillie, Meredith, Roughley 

 

Page 121 of 121 

VERSION FOR PUBLIC RELEASE 

 

 

 

                                                                 


