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Introduction

What is urban air mobility?

- On-demand sharing mobility
- Operated by fully automated VTOL c'tif{:husm

verlical take-off and landing (VTOL)
demonstrator designed for urban air mobility

- I ntra'City paSS e n g e r tri pS with cost efficiency, high-volume production

and a kow emvironmental fooprint in mind.

Voom

An on-demand servicathat allows
megeacity deellars to book a halicopter
on a shared beasis via 3 mobile app.

AIRBUS

Source: Airbus ,2017
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Research on choice modeling

* Motivation
— Understanding the mode choice behavior in a future urban air mobility context
— Deriving measures for transportation service attributes and the characteristics of
the potential users

* Reference
Fu, M., Rothfeld, R., & Antoniou, C. (2019). Exploring preferences for transportation
modes in an urban air mobility environment: a Munich case study. Transportation
Research Record: Journal of the Transportation Research Board, In Press.
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Methodology

Please imagine that you are making a regquiar comwmuting tripr for 15 km (one-way).

If these wera your only options, which would you choose?

- SP survey in the region of Munich
- Four alternatives: W et e satpnomons

the region)

> Private Car Total travel time? 21 Minutes 61 Minutes 30 Minutes 28 Minutes

Total travel 15,00 € 2,90 € 9,75 € 9,00 €

> Public transportation (PT) Cost/iare

Safety level® :[;)ari:il‘}g—level- ggiﬁ{gthan Ear;:il;g—level— Ear}:il;rg-level—
» Autonomous taxi (AT)
. d.}?:ted-hy t?'; 10 19 Minutes 0 Minutes 10 Minutes
> Autonomous flying taxi (AFT) anijor whiing
Multitasking Yes Tn part No Yes

possibility*

- Choice modeling including:
» Main MNL

» Sub-models based on market
segmentation

NONE: I wouldn't choose any of the above. /I would take something different.

Select

Remarks:

1 Total travel cost of private carincludes depreciation per km, fuel, insurance, tax, maintenance etc; Parking will be available in
both ends for private cartravel, and parking cost is integrated into the travel cost

2 Jotal travel time from door to door

3 safer means at least half the crash rate of driving; Riskiermeans double the crash rate of driving

e Multitasking pessibility such as read and work
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Main findings

— Travel time, travel cost, and safety: critical determinants
— Willingness to pay more, especially for UAM

— Younger individuals and older individuals with high household income:
more likely to adopt UAM

— During market entry, potential travelers may favor UAM particularly for performing
non-commuting trips

Transportation Modes VOT (Euros/hour)
Private car 27 41
Public transportation 27.30
Autonomous taxi 33.04
Autonomous flying tax 49.79
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Research on user acceptance

* Motivation
— Market barriers to UAM: including community acceptance
— Understanding the human factors: user perception outside mode choice
— ldentifying the factors affecting the adoption and use of UAM

* Reference
C. Al Haddad, M. Chaniotakis, A. Straubinger, K. O. Ploetner, and C. Antoniou, “User
Acceptance and Adoption of Urban Air Mobility,” Transportation Research Part A: Policy
and Practice, under revision, 2019.
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Methodology

Discussion
and policy
implications

Statistical
analysis

Literature
review

SP survey
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Scenario presentation

Example 1: A trip from Munich Airport to Dachau:

uAM TAXI
* 15 min access time
* 5 min boarding time * 5 minwaiting time
Trip Duration * 13 min in-vehicle travel time e 28-40 min in-vehicle travel time

* 5 minegress time

Trip Fare 90 € « 53-69€

Example 2: A trip from Planegg to Taufkirchen:

UAM TAXI
* 8 min access time
* 5 min boarding time * 5 minwaiting time
Trip Duration * 8 min in-vehicle travel time « 30-55 min in-vehicle travel time
* 12 minegress time
Trip Fare *» 53€£ » 40-52 €
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Survey example

10 How much do you agree or disagree with the following statements about UAM's operation characteristics?

I somewhat I neither disagree
I strongly disagree disagree nor agree I somewhat agree I strongly agree

Service reliability (on-time performance) is a very
important feature for trusting UAM.

In order for me to feel safe, | would expect UAM's
vehicles to be equipped with surveillance cameras.

I should be able to talk to an operator on the ground at
any time.

The operator should be able to override the system and
remotely control the UAM's vehicles, in case of
emergency.

The service provider's reputation is very important for
gaining trust to use UAM.

Christelle Al Haddad (TUM) | Chair of Transportation Systems Engineering | May 14th, 2019



FG TUTI

Research on user acceptance (cont'd)

> Safety ranked first
for more than 50 % respondents

mY1 =Y2-Y3 =Y4-Y5 ~Y6+ =Never =Unsure
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Percentage adoption (%)
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Attitudes of different demographics

Education Gender Language Occupation Previous crashes
100+ 6 1 1 e 1 5 2 2 0 T 2 & 2
12
20 18 15
19 . - . 23 19 a0
33
754 45
Eﬂ-
251
D_
Bachelor Doctorate Master Female Male DE EN Full-time Part-time Student No Yes Yes
or lower (injuries) (no injuries)

Stated time adoption ~ Never  Unsure [ Y1 ] v2-v3 ] v4-v5 ] ve+

Christelle Al Haddad (TUM) | Chair of Transportation Systems Engineering | May 14th, 2019




FG TUT

Main findings
Based on the EFA and the DCM models:

« Safety perception

* Trip cost

e Trip time

« Service reliability

* QOperation characteristics
« Socio-demographics

* Previous crashes

* Trust impact

« Affinity to automation
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Policy implications

 Automation awareness

« Safety considerations
» Stress on the human factor

« Service attributes regulations
— Prices in of taxis, regulations for

noise, visual, and data
— Integration with PT

Source: http://clipart-
library.com/image_gallery/299032.jpg
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Proposed Technology Acceptance Model for
Disruptive Transport Technologies

Perceived Reliability
of Automation

Perceived |
Vehicle's Safety + Trust/ Value of
Safety

[ &

Perceived Usefulness

Perceived
Locus of Control

Social Behavior

Previous
Automation Experience

Value of Time Behavioral Intention

Service Provider's
Reputation

Perceived Costs

AV

Data Concerns

External variables

Socio-Demographics

Affinity to Automation

Adapted from the original TAM by Davis et al. (1989) and the Automation Acceptance Model (AAM) by Ghazizadeh
et al. (2012)
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Ongoing project OBUAM

* Main objective:
Research of the potential integration of Urban Air Mobility (UAM) to the existing
transportation systems in the region of Upper Bavaria (Oberbayern)

« Managed by the German Aerospace Center (DLR) and awarded for the year 2019 to:
Bauhaus Luftfahrt e.V., Technische Hochschule Ingolstadt, the TUM Chair of Modeling
Spatial Mobility, and the TUM Chair of Transportation Systems Engineering.

Bayerisches Staatsministerium fur
Wirtschaft, Landesentwicklung und Energie
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Overall goals

- Simulating UAM scenarios in Upper Bavaria, including medium (2030)
and long-term (2050) time frames

- Analyzing the challenges of this service’s integration
- Assessing possible business models for the service

- Evaluating the advantages and disadvantages of the service integration
to PT and the impacts on social, economic, and environmental levels

- Identifying future research needs
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