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Some references

National projectsEuropean projects Company-specific projects

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

https://www.robots.expert/projects


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

Available soon in www.ril.fi



OUR SERVICES



UAM workshop for 
city stakeholders

City planning and 
design to enable UAM

Corridor and 
Zonation planning

URBAN AIR MOBILITY ADVISORY SERVICES



Introduction to 
UAM



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 in big cities
Mostly discussions around air taxis

But UAM is much more

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



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 



Typical UAM use cases

Parcel delivery

Heavy logistics

Surveillance Other use cases
e.g.temporal Mobile Cellular node

Air taxis
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SOURCE: Porsche Consulting

Air Busses



Drone logistics is one key UAM application
promising to cut CO2 emissions

Source: Nature 2018 (https://www.nature.com/articles/s41467-017-02411-5)

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 
conventional delivery trucks 
powered by diesel, gasoline or 
natural gas, and electric vehicle 
(EV) trucks.

…but nothing beats walking or 
taking the bike…

Comparison of life-cycle greenhouse gas emissions per package 

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


New 
harmonized 

drone 
legislation in 

Europe

No Notification or

Permit

Notification or

Permit required!

2023 →



Each operation category is divided into mission 
types based on the associated risk
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The key to public acceptance is safety

Shelter landing 
pads

Pre-plan emergency 
landing sites

Fly over unpopulated 
areas as much as possible

Use natural shelters – e.g. trees

Conflict: The higher the drone flies, the 
less the noise 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



…but there are many boundary conditions
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…including communication network challenges

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


Business growth is accelerated by available
infrastructure, such as prepared landing sites

Vertiports for air taxis and heavy logistic Heavy load charging Emergency landing pads
for heavy drones

Landing pads with standardized charging Proprietary landing 
pads with charging 
and sensor exchange

Emergency landing 
pads for lighter 
drones



eVTOL
vertiport

Source: Skyports Ltd.



Source: Matternet



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.”



U-space services initially focus on safety and 
security

Source: CORUS 2019; 
GOF, REX experience
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GOF demonstrated dynamic geofencing with
Helsinki Police – visible to all pilots in real time



UAM requires additional, supplementary 
U-space services

Source: CORUS 2019; 
GOF, REX experience

U-space phase U3 Necessary UAM U-space servces

Registration

Registration 

assistance

Airspace 

Management
Geo-awareness

Drone 

Aeronautical 

information 

Management

Geo-fence provision 

(incl. Dynamic Geo-

Fencing)

Urban airspace zonation

Dynamic ground risk minimising 

flight route optimisation

Precision weather

Wind gradient charts

Confilct 

Management

Strategic confilt 

resolution

Tactical conflict 

resolution

Emergency 

Management

Emergency 

Management

Incident / Accident 

reporting

Contingency landing sites & 

procedures

Digital Logbook

Legal Recording

Geospatial 

information

Dynamic aggregation of people 

maps

Land use maps

Population density 

map
Noise abatement zones

Interface with 

ATC

Procedural 

interface with ATC

Collaborative 

interface with ATC

Communication 

coverage information

Mission 

management

Operation plan 

preparation

Operation plan 

processing

Risk Analysis 

assistance

Dynamic Capacity 

Management

Monitoring Monitoring Traffic information

Navigation 

infrastructure 

monitoring

Communication 

infrastructure 

monitoring

Environment
Weather 

information

Electromagnetic 

interface information

Navigation coverage 

information

U1 U2

Identification 

and Tracking
e-identification

Tracking and position 

reporting

Surveilance data 

exchange





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



UAM workshop for 
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City planning and 
design to enable UAM

Corridor and 
Zonation planning
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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 CO2- and nanoparticle emissions

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