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Expanding Advanced Air Mobility Ecosystem 4

Near-Term Mid-Term Long-Term

Micro Regional Intercontinental

Drones/RPAS Fixed Wing Commercial Aviation
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* Remotely Piloted » Sustainability Focused - Zero Emission » AAM Infrastructure
+ Piloted & Autonomy at Airports

Canadian Advanced Air Mobility Consortium

Source: https://canadianaam.com/



P Triple Bottom Line Feasibility
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Economic Impacts of Advanced Air Mobility
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Canadian Advanced Air Mobdlity Consortiem

Source: https://canadianaam.com/
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Toronto AAM Phase 1:
Feasibility

Assess the feasibility of
AAM in the GTA by
completing a white

paper and triple bottom

line analysis.
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Vancouver AAM Phase 2:

Operate

Launch a revenue
generating proof of
concept flight.
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AAM Manufacturing | Auto +
Aero Strategic Roadmap

Assess the potential of
advanced manufacturing
in the AAM industry.

Source: https://canadianaam.com/
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Canadian AAM Master Plan
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Develop a 20 year AAM
master plan with regional

implementation strategies.

‘Canadian Advanced Air Mobility Consortium



Recently in the
press

AAM corridor announced

Medicine delivery
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http://drive.google.com/file/d/1yZZJE79CUXWj_kHmN3iw-9Dl3efn6NFW/view

NRC'’s Integrated Aerial Mobility Program

Objectives

Goal and Objectives

Support the ecosystem and grow Canada’s industrial
capabilities in the strategic and global Advanced Air

Mobility market.

NRC Mandate:
Support business
innovation
Advance scientific and
technical knowledge
Deliver policy solutions
for government

NATIONAL RESEARCH COUNCIL CANADA
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Stronger
ecosystem

Advance niche
technologies
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e propositions
d’idées de projets

Dzte limite de soumission : 21 octabre 2020
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Multi-year goals

» Develop experimental and
computational Modelling and
simulation capabilities and tools for
AAM

» Characterize RPAS icing and
develop effective ice detection and
ice protection technologies

» Evaluate extreme airflows within
Canadian cities and investigate
stability limits and suitability of

Operating
E nVi ronme nt novel control systems

__ > Determine small RPAS air-to-air
E"V""me"t and air-to-ground collision impact

for safe operations in civilian
airspace and populated areas

Halifax

SR 'Winé - Cessna 172




Outdoor testing facility
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Flight
Autonomy

] Flight _
Autonomy

Multi-year goals

» Develop and publically demonstrate
safe & efficient autonomous flight
algorithms

» Develop Validation &
Test/Benchmarking Techniques for
different levels of automated
systems

» Provide expert understanding of
autonomy to enable regulation
development

Trajectory Command Integration
into Flight Controls

ML Based Landing Zone Identi!lcation



Canadian Vertical Lift Autonomy
Demonstration - Project Objectives

Demonstrate kit based, advanced autonomous flight technology
on the Bell 412 and CH147 Chinook

* Reduce crew workload

* Provide Improvements to operational capability

* Vehicle life extension through envelope protection

» Research & Technology Development to TRL 7

Link the demonstration to a viable production path

Create a Strategic Autonomy capability within Canada

000 <«



Detect and Avoid

Airborne DAA Sensor Performance Eval (TC):

1. Echodyne EchoFlight Radar
2. Fortem R20i Radar

3. lIris Casia X Optical

Flight Test:

2 Campaigns (Bell 206 & Harvard)

35 Intercepts Flown To Date

Figure 3. Engineer

ing Workstation power switches



Canadian Airspace Modeling

Objectives:

* Aid the introduction of RPAS in Non-
segregated airspace by developing a
Canadian specific tool to assess collision risk
between RPAS and intruder aircraft

» Develop models and methods to allow risk
assessment for RPAS with specific
performance envelopes in various airspaces

in Canada

Canadian
Airspace
Model




Integrated

Aerial
Services

Integrated
— Aerial —
Services

Multi-year goals

> Aerial Robotics: Develop aerial robotics [

technologies for inspection and
maintenance of elevated structures and
security applications.

» Counter Drone and RPAS Traffic
Management (RTM) Develop and
validate advanced Al-enabled Counter
drone technologies, and develop-
implement new capabilities to enable
RTM in Canada and support regulation
developments

» Advanced Remote Sensing Utilize an
integrated system of sensors (e.g.
hyperspectral, LIDAR, aeromagnetics and
thermal-IR) to develop BVLOS
applications. Implement advance
analytics (e.g. data fusion) for different
applications for natural and man-made.

OBJ—UAV—[98.41695428]
Track—UAV—12—-[0.98416954]




Multi-year goals

» Integrated UAM Cabin Project Multi-
objective optimization and prototype
manufacturing of a subfloor and side floor
cabin structure.

Example MMTO results

S

X

» Noise reduction and Urban Air Mobility
Propulsor Aeroacoustics Develop and
demonstrate low-noise UAM propulsion. \

Integrated
Design

» Low-order simulations of flying taxi
solutions Prediction of aerodynamic
performance of UAM configurations and
rotors.

Ints ted T . lags
—— » Specialized Propulsion Facilities




Student UAM / UAS Competition

= 2022: New scaled Air taxi competition scenario

= Objective: To promote and develop Canadian expertise and experience in AAM
technologies at the university level

= Approximately 15 universities - 150 students onsite/year.

= 14t edition in 2022-2023
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THANK YOU

Charles Vidal, eng.
Program Leader, Integrated Aerial Mobility (IAM)
Charles.Vidal@nrc.ca

nrc.aerobdt-edaaero.cnrc@nrc-cnrc.gc.ca

https://nrc.canada.ca/en/research-development/research-
collaboration/programs/integrated-aerial-mobility-program
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