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Urban Air Mobility — the new
dimension in city planning
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Shaping Unmanned Aviation

European projects

Large U-space demonstration in Gulf of Finland
Status: Ongoing
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U-space

5GDRONES - Developing KPI's for 5G Network to
ensure good conectivity with drones

Status: Ongoing
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5G IDRoNES

Some references

National projects

Aviapolis drone logistic
Status: Ended

roject in Vantaa city. The goal was to demonstrate drone logisti
ulator tool, and publish a guide book for city plann
; explo > ding pads for drc
been funded by this

new ways to deliver a parcel for customers, please contact us

Downioad DROKE QUIDE FOR CITIES
carrently available enly In Finnish

Drone business acceleration project in Pohjois-
Pohjanmaa area

Status: Ongoing

More info on: https://www.robots.expert/projects

Company-specific projects

Long range UAV for remote sensing large areas

Status: Ended

this demonstration, UAV
counting, in Evo area for re
for remote s
s operated from
operated in active

Ultrahack Drone Tournament in Helsinki -
Airboss for safety operations

Status: Ended

Ultrahack Oy arranged a Drone tournament in Helsinki with 20 sponsors. This tournament
had several challenges from identifying and sampling hazardous chemicals to Fly High and
Back Robots.expert ensured safe operations in each challenge. Our Airboss service
included required safety assessments, safety training, permissions, and onsi fety
arrangements. Some of the flight operations were done near populated areas, and some
in unpopulated areas. Fly High and Back challenge we got permissions to fly as high as 12
000m. Airboss -service helps organizations who plan to make trials, high safety operations
to minimize the risks related to drone operations

Drone Tournament 2019 — make your

TOURNAMENT



https://www.robots.expert/projects

'kr;gguggngﬁggpert Robots Expert has authored a 40-page Drone
Guidebook for Cities (in Finnish)

Drooniopas kaupungeille
Skaalautuvan drooniliiketoiminnan mahdollistamiseksi kaupungeissa

Available soon in www.ril.fi
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OUR SERVICES
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Services for drone Drone enabled Urban Air Mobility Projects to promote

competitiveness for . scalable drone business in
advisory

operators and events ; :
industries Europe
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URBAN AIR MOBILITY ADVISORY SERVICES
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UAM workshop for City planning and Corridor and
city stakeholders design to enable UAM Zonation planning
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Urbanisation puts pressure on transportation
infrastructure

In 2018, 55% of the global population (72% in Finland) lives in urban
areas — a figure that is projected to rise to 68% by 2050

Peak-hour traffic congestion and land sprawl drives building of new
urban infra. In the EU, traffic congestion costs ~ €100 billion a year.

Transportation as a whole needs to dramatically reduce carbon-
dependency and use infrastructure more effectively

Air taxis (electrical VTOLs), electrical aircraft and unmanned aerial
vehicles (UAS) is an important part of new smart mobility solutions



Urban Air Mobility is the capability to enable scalable drone services
in urban environments by integrating it as a part of Smart Mobility
and Smart Cities

Urban Air Mobility in big cities
Mostly discussions around air taxis

But UAM is much more
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The urban air mobility
is expected to be

used for several
operations

Humanitarian missions
Weather monitoring
Ground traffic assessment

Emergency medical services

News gathering
Package delivery
Rescue operations

Passenger transport



robots.expert Typical UAM use cases

Shaping Unmanned Aviation

Market size
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‘kro,bots.e_xpert Drone logistics is one key UAM application
promising to cut CO, emissions

Comparison of life-cycle greenhouse gas emissions per package
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The (US based) analysis focuses on
the final delivery of the package,
after the package is delivered to
the regional warehouse.

Small quadcopter drones have

lower lifecycle GHG emissions than 1500 1
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Source: Nature 2018 (https://www.nature.com/articles/s41467-017-02411-5)



https://www.nature.com/articles/s41467-017-02411-5

New
harmonized

drone
legislation in
Europe

No Notification or

Permit

SPECIFIC
Increased risk
Operations
Authorisation with
operations manual
Specific qualification of
drone, personnel,

equipment based on
safety assessment

Notification or

Permit required!

2023 -
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A
Total risk from
operation (y-axis
indicative only)
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OPEN CATEGORY
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Each operation category is divided into mission
types based on the associated risk

High risk
Medium risk
. SAIL VI
Low risk SAIL V
SAIL IV
SAIL I
SAIL | SAILII
> g Voluntary (R)TC Mandatory (R)TC Highest risk
a

SPECIFIC CATEGORY CERTIFIED CATEGORY



‘krobots.expert The key to public acceptance is safety

Shaping Unmanned Aviation

Shelter landing Pre-plan emergency Fly over unpopulated Use natural shelters — e.g. trees
pads landing sites areas as much as possible

\\\I// ICleSnlI:]c::n'l(')t;Seehinger.the drone fIie.s, the

pollution. But the higher
the drone flies, the longer the distance
must be to uninvolved people. Less noise
= more difficult to find appropriate routes
to maintain ground risk buffers
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‘krobots.expert ...but there are many boundary conditions

Shaping Unmanned Aviation

BZzZzZZ Zz, CORRIDOR AND ZONATION MANAGEMENT
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robots.expert ...including communication network challenges

Shaping Unmanned Aviation
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SOURCE: https://www.ericsson.com/en/blog/2019/1/drones-and-networks-mobility-support



https://www.ericsson.com/en/blog/2019/1/drones-and-networks-mobility-support
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Business growth is accelerated by available

infrastructure, such as prepared landing sites

Landing pads with standardized charging

<8,

Heavy load charging

>
=

Proprietary landing
pads with charging
and sensor exchange

Emergency landing pads
for heavy drones

A@
Emergency landing

pads for lighter
drones



Source: Skyports Ltd.
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‘krobots.e_xpert U-space is a set of digital services supporting
safe, efficient and secure access to airspace for
large numbers of drones

“U-space is an enabling framework designed to facilitate any kind of routine mission,
in all classes of airspace and all types of environment - even the most congested -
while addressing an appropriate interface with manned aviation and air traffic
control.”

“As time goes on, the whole aviation environment is expected to evolve into a fully
integrated environment supporting manned and unmanned operations in all classes
of airspace.”

e SESAR EAEASA

JOINT UNDERTAKING European Union Aviation Safety Agency

EUROCOMNTROL



kro_bots._e_xpert U-space services initially focus on safety and
security

U-space phase

Identification
and Tracking

Airspace
Management

Mission
management

Confilct
Management

Emergency
Management

Monitoring

Environment

Interface with
Source: CORUS 2019; ATC

GOF, REX experience
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%robots.expert GOF demonstrated dynamic geofencing with ﬁo <
Helsinki Police — visible to all pilots in real time

Shaping Unmanned Aviation

space




robots.expert ~ UAM requires additional, supplementary
U-space services
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UAM management at
the crossroads of
aviation, urban building
and privacy regulations

'/‘-

Manned urban aviation regulation
Drone regulation

ATM regulation

U-space regulation (pending)

Certified drones / eVTOL (pending)

Construction act
Urban planning act
Spatial planning regulation

Integrated plans

Home privacy legislation
GDPR
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UAM workshop for City planning and Corridor and
city stakeholders design to enable UAM Zonation planning




‘krobots.e_xpert Summary — Urban Air Mobility is the new
dimension in city planning

Aviation is facing a period of very rapid digitalization, and the advent of U-space

City stakeholders need new skills and tools to manage Urban Air Mobility

Investments in shared infrastructure are needed — location, location, location!

Connectivity is key for safe and effective operations, and 5G is part of the solution

UAM will need to cut CO,- and nanoparticle emissions

Public acceptance will take dialogue and time to build — need to start now
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