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Defining Urban Air Mobility #
DLR

UAM Is a new safe, secure and more
sustainable air _transportation system for
passengers and cargo in urban environments,
enabled by new technologies and integrated
Into multimodal transportation systems. The
transportation is performed by electric_aircraft
taking off and landing vertically, remotely
piloted or with a pilot on board.

Mark my word: A
combination airplane
and motorcar is coming.
You may smile, but it will
come.

Henry Ford, 1940

Commercial operations in EU cities are
expected to start around 2025 with delivery of
goods by drones or transport of passengers by
piloted aircratft.

EASA, 2021



Hype Cycle for Emerging Technologies

Biochips
Al PaaS

Edge Analytics, pe
Autonomous Driving Level 5 i
Low-Earth-Orbit Satellite Systems ‘\ U AM
Edgs Al d
P Research

Knowledge Graphs Next-Generation Memory
Synthetic Data g 3D Sensing Cameras
Light Cargo Delivery Drones

Graph Analytics
Explainable Al

Personification

Emation Al

Flying Autonomous Vehicles

Autonomous Driving Level 4
Nanoscale 3D Printing

Decantralized Autonomous !
Organization DigitalOps

Expectations

Generative Adversarial
Networks

Decentralized Web o
AR Cloud

, — Adaptive ML

Immersive Workspaces

Biotech - Cultured
or Artificial Tissue

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
Platasu will be reached: Time
less than 2 years @ 2105 years 510 10 years

(O mote than 10 years @ obsolete before plateau As of Aygust 2019

gartner.com/SmarterWithGartner

Source; Gartner

© 2019 Gartner, Inc. and/or its affiliates. All rights reserved, Gartner.
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i f Urban Air Mobility Research #
at the German Aerospace Center (DLR) DLR

—HorizonUAM -

Objective:
Assessment of opportunities and challenges of air taxis and urban air mobility (UAM) concepts

Main content Flight Guidance .
Forecast of UAM market share S il
Model-based UAM system simulation System Architectures in Aeronautics
Air taxi vehicle system development Communications and Navigation Air Transport
Flight guidance concepts for vertidromes #
Airport integration of UAM traffic Aerospace Medicine DLR
Public acceptance Atmospheric Physics

@ a

".
13
/8

Scaled flight demonstrations in model city Maintenance, Repair and Overhaul _
Combustion Technology

Duration: 07/2020 — 08/2023 (38 months) National Experimental Test Center for Unmanned Aircraft Systems
Scope: 52.1 person-years (9.1 M€)

Participants: 10 DLR institutes, cooperation partners NASA and Bauhaus Luftfahrt

HorizonUAM, 3rd UAM Symposium, 5 July 2023
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Aircraft, Fleet Design -_ﬂ ‘
& Management

A Propulsion
‘ & Onboard Systems

v

Energy X
& Life-Cycle Analysis

o 2 N
& . ‘l% =
s gy A '
R i s — e
Market, Demand, CONOPS Cabin & Acceptance
& Scenanos
4 w

’ «
U-space, Safety

& Trajectories ") . Vertiport & Vertihub
L]
-9 E

Meteorology Air Traffic Management

OVERALL SYSTEM SIMULATION

Henry Pak
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Urban Air Mobility from a system perspective ‘#7
DLR

» Complex system of systems

» System behavior results from the
Interaction of system components.

x ¢

Aircraft. Fleet Design m
& Management

= Changing one component of the system Propuision
may affect other components and the ey N 1 Oy
. & Life-Cycle Analysis
behavior of the system as a whole. 22
o ObjECtiveS and key queStionS Market, Demand, CONOPS <v‘-____;z" UAM SoS ‘-7“_——--”’ Cabin & _\‘n | .
- . . & Scenarios Architecting abin & Acceptance
= Understanding of complex interactions )
between UAM system components and x o w N0 \
impact on system behavior Eqn OO
= |nvestigating of the relationship between Uape oty St 3 H)
& Trajectories _“’_ e : Vertiport & Vertihub
the UAM system and demand &) -9{.
u Impact on users’ Operators’ and the Meteorology Air Traffic Management
environment

HorizonUAM, 3rd UAM Symposium, 5 July 2023



System-of-Systems simulation:
Optimizing the UAM system

_ _ _ Domain models within System-of-Systems
= System-of-Sys_tems S|mulat|_on iIntegrates
models from different domains.

= Agent-based simulation to capture complex
interactions
= Status and behavior of air taxis, vertidromes, i el VEEE ViEIE &
airspace management and passengers are

modeled individually.

= Simulation of 24-hour operations with high
temporal resolution Result

Histogram of mission departure times by Mission type

= Evaluation of system behavior based on e
e.g. fulfilled transport requests, deadhead

ratio, load factor. hJ
= Applications: |

Vertiport Urban

Airside Airspace
Management jll Management

= Sensitivity analyses 15+

= Scenario analyses for different technology and
demand scenarios nl

. . ] 5 10 15 20
HorizonUAM, 3rd UAM Symposium, 5 July 2023 Departure Time [h]




Model-based forecasting approach to estimate global ‘#7
demand and fleet size DLR

= Schematic urban transport model Sensiiit|se .
= Applied to 990 urban areas > 500,000 P A
inhabitants

» |nput parameters: population, city area, gross
domestic product (GDP)

* Modelling approach to estimate UAM
demand

- _ Scenarios of Market Development
" Cities are represented as circles Scenario 1: Up to 2 vertiports per 100*! sq. km and ticket price of 3.00 € per km

= Total transport demand is specified by using a Scenario 2: Up to 1 vertiport per 100*? sq. km and ticket price of 3.75 € per km

trip rate and a distribution of trips by distance
= Two options: air taxi and car

= Scenario variables:
= Air taxi price and speed
= Vertiport density

*1 Equivalent to a density of 0.02 vertiports per sg. km

Hori AM AM i ly 202
orizont ; 3rd U Symposium, 5 July 2023 *2 Equivalent to a density of 0.01 vertiports per sg. km




Towards economic viability of UAM:
Estimation of operating cost and ticket fares DLR

Model of Direct Operation Cost (DOC)
» Landing, terminal, air traffic service charges

Overview of cost and revenue estimation

* Maintenance and overhaul Use Case Intra City Airport Shuttle Regional
= Capital cost and depreciation Vehicle name Ehang 216 Archer Midnight Lilium Jet
- Energy Wehicle seats (pax+pilot)[-] 2 (2+0) 6 (5+1) 8(741)
= Crew Flight Distance [km] 12.13 15.11 186.35
= Flight Cycles (FC) DOC per FC [€] 62.07 231.30 700.83
) ] Fare optimistic [€/km] 4.1 6.1 1.0
= Parameters for DOC estimation based on ¢, conservative [€/km] 57 85 »

= Literature
= EXxisting prices of general aviation
= Conclusions by analogy

Determination of ticket fares by prescribing
» Share of Indirect Operating Cost (I0OC)
= Profit margin

Three representative applications
» Intra city
= Airport shuttle

» Regional
HorizonUAM, 3rd UAM Symposium, 5 July 2023

DOC distribution for each use case

ox INTRACITY AIRPORT SHUTTLE REGIONAL

* FEE
*  MAINTENANCE
*  CAPITAL
FUEL
*  CREW




Conclusions

= Low ticket prices and short access and
egress to vertidromes are key to driving
demand for UAM.

» Infrastructure, ATM, maintenance, and
aircraft price account for a large proportion
of operating costs and should be further
Investigated for their potential to reduce
costs.

= Agent-based system-of-systems simulation
has proven valuable in optimizing UAM
systems.

* There could be market potential for UAM in
more than 200 cities worldwide by 2050.

HorizonUAM, 3rd UAM Symposium, 5 July 2023
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Overall Objectives

= Conceptual definition of vehicles for passenger transport in urban airspace
= Selection of certifiable system & powertrain architectures

» Development of safe, comfortable and acceptable cabin concepts

» First steps into maintenance & its planning of air taxis

HorizonUAM, 3rd UAM Symposium, 5 July 2023




System-of-Systems (SoS) Simulation of Urban Air Mobility ‘#7
DLR

System-of-Systems Framework > Vehicle Design Workflow

Agent-based simulation developed for on-demand fleet impact assessment Collaborative vehicle design workflow established & demonstrated
€9 14
e - SoS Fleet Operations Simulations
Aircraft & Fleet
) ”uchs-gn o Powertrain, Technolqu. >
Scenario : Subsystems & Cabin .
Use Case Moo Avcraft Confpurations Mutipls Powsrinsn Archieciires 4 .

Demand . " — 1 | —— 3
CONOPS [ & . .
Mission - it s
Requirements - ! : >
Weatrr - - | | cnERes| €5 :

y "‘ : : l
. = S s
_1 C dlc : I I SoS Resuit
@ oy E (E:DIESWEI_ Vehicle Design Space / Family Concepts
‘ > His
B

. = ; Diverse Missions / Top Level Aircraft
& L ok e | . P
@ &L ~ H@ = Requirements
Air Space and - - i i
Vertiport Simulations Trajectory U-Space and Entry-Into-Service Scenarios

Simulations Safety Technology Portfolios

m) \/ehicle design concepts driven by fleet operations in an SoS context

HorizonUAM, 3rd UAM Symposium, 5 July 2023




Vehicle Concepts

Quadrotor (Battery-electric)

Intra-city / Airport shuttle:
50 km; 120 km/h; 2 Stops
=L

==

* Entry-Into-Service: 2030/2035
« MTOM: 1,543 kg
* Payload: 440 kg / 4 PAX

Tiltrotor (Battery-electric)

Sub-urban / Megacity:
100 km; 200 km/h; 1 Stop

= =

Conceptual Vehicle Design

BEEs

LTt KR

» Entry-Into-Service: 2030/2035
« MTOM: 2,065 kg
» Payload: 360 kg / 4 PAX

Conceptual Vehicle Design

HorizonUAM, 3rd UAM Symposium, 5 July 2023

Preliminary Vehicle Design
Propulsion Analysis

4 Main Rotors / 2 Pusher Prop.

 flight-mechanical modeling

e aero-mech.

rotor analysis &

&
i DLR

optimization using blade elements
 investigation of initial design limits

Blankenese Alrport
m
111 [,
.A |
Finkenwerder Rahlstedt |
nit |
|
e o
Harburg HafenCOxy
i 10 km
Neuminaster . L - A Libeck
— .y |
| Stade e { Hamburg {
I —
: ’*—.@) Al
—— Lt i Ny —
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Harburg ~——f 5 ’ Langburg
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Onboard Systems
DLR

» Model Based Systems Engineering:

= Conceptual Design Tool developed for sizing, modeling and
simulation of multirotor eVTOL propulsion system, energy system
& thermal management system

Flight Control Flight Control Power Supply /

» Key Results: System incl. System incl. Thermal

_ _ . Powertrain Powertrain Management

= Conceptual design of a safe, battery-electric propulsion system
architecture System Sizing, Sizing,

= EASA safety & reliability goals met & safety measures implemented Aveniactufe Design Modeling anc Modeling and

and Simulation Simulation
= Design requirements derived for air taxi multirotor concept, e.g.: Safety Assessment

= Dual redundant electric motors per rotor with passivation
capabilities

= Additional pusher propeller to counteract any main rotor loss

= Each drive train must be able to provide 200 % of normal power in
case of system malfunction

» Five battery packs, at least three FCCs,...

System Integration => consistent design results

u i i i 2. Full-Electric with 3. Hybrid-Electric with
Cooling system required for the electric motor, motor controller and 1. Full-Electric with Battery Fuel Call Sysiom Battry and Fuel Cell Systern
battery packs
. . . Battery .
= Maintenance Key Findings: System Cooling

System
= Component Degradation
= Electric Motor: Ageing and degradation of vehicles analyzed
= Batteries: Li-lon battery expected lifetime between 1000 — 8000 Electricalloads | Environment Electrical Loads Environment
missions (2-6 years)
= Maintenance Scheduling
» Integration into aircraft assignment for on-demand operation

Electrical Loads Environment




Cabin Design
DLR

» User-centric Cabin Concept

= Based on feedback from user acceptance tests supported by Institute of Air- and
Space Psychology

= Cabin design and evaluation approach in cooperation with various DLR experts
= Early involvement of user = enabler to raise the acceptance level

= Ajr Taxi Cabin Simulator

= Cabin mock-up with virtual / mixed reality capability allows realistic passengers
in-flight experience

= Used for acceptance studies

» Key Results
= Combination of airport shuttle and intra-city use case

= Comfort, safety and privacy prioritized during focus group studies:
16 participants, 4 sessions plus online survey with 202 user

HorizonUAM, 3rd UAM Symposium, 5 July 2023
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During Landing Approach

_________________,_..p.l—-—-ﬁ-ﬁs—-—:—‘q_

SAFETY AND SECURITY

Christoph Torens

HorizonUAM, 3rd UAM Symposium, 5 July*2023



Assess and Support the Safety and Security of UAM

Save autonomy
= Huge demand for machine learning (ML) technology
= Data driven approaches require new verification concepts
» Standardization and certification gaps for ML

» Reliable multi-sensor navigation
= High accuracy & high integrity demands
» GNSS multipath / interference in urban areas
= Standardization and certification gaps for multisensor navigation

= Robust and efficient communication
= Design and development of drone-to-drone communication system
» Enable multi-datalink approach
» Enable collision avoidance in urban environments

» U-space interface
= Completely new layer of services required for safe integration

» Cyberphysical safety and security
= High threat potential for strongly connected and automated flights

HorizonUAM, 3rd UAM Symposium, 5 July 2023
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Safe Autonomy
Safe Machine Learning (ML) for UAM DLR

Safe Operation Monitor
= Development of example ML use case: AurBBomy Statns e e o e

human detection Frames: 1.32 FPS

Altitude:

= Securing of (emergency) landing sites
» Reduce risk during flight
= Delivery of relief supplies

» Research on safety and certification aspects of ML
» Define limitations on operating conditions

Safety:

» Supervision of operational design domain (ODD)
» |Impact on ML performance

= Assess autonomy status Aide Voky e ange
= |ntegrate system and ODD status
= Assess operational safety

HorizonUAM, 3rd UAM Symposium, 5 July 2023




Safe Autonomy
Certification Aspects of Machine Learning DLR

= Development of Safe Operation Monitor Safe Operation Monitor
Machine Learning Modules

= Improve reliability by monitoring system and operation

» Focus on ODD aspects and i et
new standards and guidance material from EASA

Monitoring Modules

» The Safe Operation Monitor improves the
» Robustness of the ML component

Onboard

Image Characteristics
Camera

» Safety of the overall system Altitude
Camera angle
Onboard Velocity
< a: - - . Sensors Ground
Prediction performance of object detection algorithm (Pixhawk) ik
station

Geofence

Filtered and assessed

Geo- e e machine learning

output

5 TP TP
recision = TP+ FP Recall = TP+ FN

60%
40%
20%

0%

All flights Flights within ODD

100%
80%

Database

M Precision M Recall

HorizonUAM, 3rd UAM Symposium, 5 July 2023




Robust and Efficient Communications
Development of DroneCAST

= Development of DroneCAST
(Drone Communications and Surveillance Technology)

= Adrone-to-drone communications system for collision avoidance in
urban airspace

» Used as a last course of action, similar to ADS-B in civil airspace

= Part of multi-datalink approach that considers dense urban and
worst case critical scenarios with further applications

= Milestone: A D2D channel model for urban £ | %]
environments i]
» Based on measurements in an urban environment at DLR campus - .
Oberpfaffenhofen B N7
» Increases robustness of datalink by considering the underlying Drage udiem
signal propagation effects : N
» Helps to validate several research questions and different g S
communication concepts §— [Lm;":.. “‘3:.."] L,,;"‘?:m]
» Communication channel for different urban scenarios can be 5
simulated © ; = ¥

l Oenerate KX Sgnad \

Application
r—*—\ [om)

HorizonUAM, 3rd UAM Symposium, 5 July 2023



Reliable Multi-sensor Navigation for UAM

DLR
= Design of areliable multi-sensor navigation system

= Airborne equipment (multi-sensor onboard unit)

= Ground infrastructure (U-GBAS augmentation, visual cues, meteo-stations)
» Innovative multi-sensor solution leading to integrity-monitoring architecture
» Research on innovative integrity concepts for different sensors

---------------------------------- q
I
__________ N TR
Broadcast of + \
Corrections & i
Integrity Parameters B Augmentation DGNSS '
’ / ' Threats Information & Position [
_ — B Protection Caorrection Estimation !
. GNSS and Barometric
GT‘SS_:nt_egnty Local Correction f TommmmmsmmmemmmgsmeEsmememe -
| onitonng ! Computation ‘ 3 A L ess-esasaaesee P P o N
— : i 8 \ 3
I 3. !
—
! E & ! Vehicie focalization
Navigation I .% ) & dynamics
Filter & ; E :
Baro-altitude FDE I ' !
Processing o § >
y | 3 | intagrty Informtion
b :
Navigation Computer and FDE ;) | 1
. 4
_________________ 1__
Database Pose !
Detection Association Estimation | |
1
Camera Processing )

HorizonUAM, 3rd UAM ympoim, 5 July 2023 .




VERTIDROME

Karolin Schweiger

HorizonUAM, 3rd UAM Symposium, 5 July 2023
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A Vertiport Design Perspective

- —
({  Bauhaus Luftfahrt Literature i S—— Fast-Time
DLR The Aviation Think Tank Arerat el Simulation

Astrat O e |

SN = — = Security, Noise and Weather are
. significantly under-represented in
e - Yo i UAM research.
: il The Level of Service framework is
i s suitable to rate vertiport airside
e i — .ﬁ» operations unifying multidisciplinary
Vehicle
A S ; stakeholders.
Qdpsx Yer—tur  295%Flighs<dye  Metc ey | Madaed
3 Operatons | SEMImsk | ZSMimtss) | =28 Ml || Chlcn - o Hamburg & Munich Case Study:
5 el e (LN e Exceeding Wind Operational
‘ =L — (e St conditions especially during midday
2 L e -y Ehow Puts. Sty of 4 rum
0 — and early afternoon hours.
= | >50% of the cancellations in the first
conops quarter of the year (2019/2012).

Wind Wind Wind

OperationaIA Advisory Warning -

HorizonUAM, 3rd UAM Symposium, 5 July 2023




A UAM Networkmanagement Perspective | 4#7
DLR

ATM-X 2020-2025 E :
DLR

Slot based Trajectory
Approach based
(SBA) Approach
(TBA)
QL IERY
SBA shows a longer flight time compared to TBA (16.54 min vs. 10.86 min) and a higher throughput @

compared to TBA (15 aircraft/min vs. 10 aircraft/min).

When compared to ground traffic, SBA shows time savings of up to 34.23%, whereas TBA shows a range of up to
39.56% with a median of 31.72%.

Average flight delay: 2.17 min

HorizonUAM, 3rd UAM Symposium, 5 July 2023




A UAM Networkmanagement Perspective Il

DLR
-0 ID 6: Winterhude .
: : _ é 5o | Max: 53 Vehicles Max: 1.70 MW 3' -~ Vertiport Capagity
Ride Matching Algorithm B . Mean: 38.4 Vehicles Mean: 0.48 MW § Allocation
o 50 r 12.5 .
Unsorted mission pool Sequence Seql?ence fE:ArO 2 G;')
Option 1 Option 2 = D?
,,,,,,,,,,,,,,,,,,,,,,,,,, Max. 4 Seats Max. 6 Seats =30 IR
b5 E _ 4 Fax _ 020 ¢ 1 D
D7 2 Pax D ID7 Re % Js
D ID8 TS 000909090 W charge = 101 105 O
,,,,,,,,, D ID 9 go‘ 0
~ - A B = 0 3 6 9 12 15 18 21 24
JSPax J _ _ 5Pax _ Time [Hours]
ID6 ID6
] I -
8 Re- P
I charge = _ _@_
sl-x—-———-—-- 5= 1000 [ > 4 — — R Hamburg Case_S_tudy: A net_work of 20 vertiports requires =
S e o P ; 422 parking positions, a maximum cumulated charging power of
L _ ax | _ ] ax _ . . . .
g, me o5 oD . 11.05 MW and 275 vehicles to service 2800 missions per day.
—3—_(:_——':—- cr%er;;e —_ g -
apa = e 1 .. i E A reduction of battery charging time can reduce the fleet size by 18%,
3P . . . 0 . .
N ) i 41 Time uni o 'il : causing a spatial footprint reduction of 24% regarding parking stands.
e _B e | .
Origin Origin Fleet analysis shows that average load factors of 45% are feasible at

Vertiport B Vertiport A : g 1
sripen = T fleet sizes with varying occupancy rates of up to 80%.

HorizonUAM, 3rd UAM Symposium, 5 July 2023




A Vertiport Integration Perspective
DLR

Fast-Time Simulation Real-time HITL Simulation

VPE: the lowest average delay and Hamburg Case Study: 44 conventional A/C, 15 AirTaxis/hour and

energy consumption. 10 ATCOs.

Integration into conventional runway Situation awareness and workload within reasonable boundaries in all
systems is only recommended for low- scenarios. Exclusive air taxi working position in case of more traffic is
traffic hours. suggested.

HorizonUAM, 3rd UAM Symposium, 5 July 2023
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PUBLIC ACCEPTANCE

Dr. Albert End
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A Large-Scale Telephone Survey in the German ‘#7
DLR

Population
= N = 1001 computer-assisted telephone interviews in 2022 (@ 21 min.) \ <
= Acceptance of civilian drones in general and air taxis in particular i)
.......
Attitude towards air taxis Willingness to use an air taxi
m very Airport <-> Center of a big city 38%
positive Residential areas <-> Center of a big city 30%
M rather
positive Within a big city 22%
“ rather. Between two big cities 40%
negative
very Within a rural area 46%
negative .
Rural area <-> Big city 46%

HorizonUAM, 3rd UAM Symposium, 5 July 2023




DroNoise — A Smartphone App for Assessing Drone Noise ‘#7
DLR

* Development of a smartphone app to measure drone
noise and assess subjective annoyance
(Ei3feldt, 2020, Sustainability)

= Tested during live drone flight demonstrations in *
Cochstedt 2023 ek

— Basis for creating noise pollution maps

- Opportunity for adapting flight routes/profiles such that
drone noise could be distributed as equally as possible
among residents

- Considering the public’s health and acceptance

HorizonUAM, 3rd UAM Symposium, 5 July 2023




Virtual Reality Study on the Well-being of Air Taxi ‘#7
Passengers DLR

= N = 30 participants experienced a virtual airport shuttle flight in the city of Hamburg
In a mixed reality air taxi simulator

5.0 1

4.5 A

4.0 A1

? 3.5 41 E
8 (©)30- Dol
g - E 'Re-routing
» Well-being was significantly reduced at the start of 2.0 5 ?
re-routing (p = .001) y Air steward on board
= Well-being tended to be higher when an air steward | | @ Airsteward remote

was on board during flights with re-routing (p=.086) @' 5777 77T 7

HorizonUAM, 3rd UAM Symposium, 5 July 2023



Virtual Reality Study on the Well-being of Passers-by ‘#7
DLR

= N = 47 participants experienced civil drones flying above Braunschweig as well as
an air taxi landing from the perspective of passers-by

8 items, for example:

| felt comfortable in the scenario.
| felt safe in the scenario.

| felt observed in the scenario.

| felt nervous in the scenario.

(7-point scale)

» Well-being was better when fewer drones were visible and when they were flying at
higher altitudes (sign. effects in 8/8 and 3/8 items, p < .05)

= Well-being was (slightly) reduced when drones or an air taxi were visible as
compared to conventional traffic only (sign. effects in 6/8, 8/8, 8/8 items, p < .05)

HorizonUAM, 3rd UAM Symposium, 5 July 2023




Conclusions ‘#7
DLR

= Attitude towards air taxis was found to vary from positive to negative in a relatively
evenly distributed way within the German population. Willingness to use an air taxi
was revealed to be most pronounced for use cases including rural areas.

= Smartphone app DroNoise was developed to provide an opportunity for considering
drone noise and corresponding annoyance when designing urban air mobility.

» Mixed reality air taxi simulator study indicated that the presence of an air steward
on board may improve passenger’s well-being especially in non-nominal flight
situations.

» Virtual reality study showed that the well-being of passers-by will probably be
Influenced by the presence of drones and air taxis in urban airspace.
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From Simulation to Scaled Urban Scenario Testing
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Modular model city concept at scale 1:4
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Urban Air Mobility Flight Demonstration ‘#7
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= Air taxi flight from vertidrome
“Hamburg Airport” to “Hamburg
Binnenalster”

» Scaled demonstration:
multicopters representing )
passenger carrying air taxis

* Focus of demonstration:
= Airspace integration through U-space
» Vertidrome management

= Artificial intelligence (Al) for automatic
detection of persons

= Urban communication and
navigation
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Conclusion
DLR

» HorizonUAM has revealed the complexity of Urban Air Mobility
and the interdependency of the system’s elements.

1 ﬂ{-«.
FEREERE " AESL
J111 s

= Key results:

= System-of-system simulation established for UAM scenario testing and s
sensitivity analyses -

» High market potential shown for more than 200 cities worldwide
» Viable vehicle concepts for intra-city and sub-urban use cases designed

» DroneCAST (Drone Communications and Surveillance Technology)
developed

= Safe Operation Monitor methodology for improving the reliability and
trustworthiness of artificial intelligence functions evaluated

= Method for the Vertidrome Airside Level of Service evaluation
established

= Tools developed for vertidrome network and fleet management
optimization and feasibility of airport integration assessed with air traffic
controllers

» Public acceptance: Passengers’ and pedestrians’ perspective on UAM —
evaluated, and attitude of the German population assessed - HOI'iZOﬂUAM —_

= Modular model city erected as scaled environment for demonstration of
airspace integration, vertidrome management, artificial intelligence
functions, and urban communication and navigation
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