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Abstract
Urban Air Mobility (UAM) refers to the transportation of people and goods using vertical takeoff and landing (VTOL)
aircraft in urban areas. It is seen as a potential solution for the increasing traffic congestion and transportation challenges
in cities. The concept of UAM involves a network of skyports, where passengers can transit between ground-based
transport, such as cars and trains, to VTOL aircraft. This has the potential to provide faster and more efficient
transportation, while reducing greenhouse gas emissions and noise pollution. Despite its potential benefits, UAM faces
various regulatory and technical challenges before it can be widely adopted and integrated into existing transportation
systems. Due to the operating conditions for urban aircraft being fundamentally different from the existing mature ones
such as passenger airplanes, important aspects for their development need to be considered. The research from this
paper explores the major high- and low-level technology requirements for achieving airworthiness of urban aircraft. From
the selection, five main requirements for successful aircraft operation in urban airspace have been condensed. These are
safety, scalability, performance, cybersecurity, and interoperability. The research shows that the success of UAM relies
on the development of innovative technologies to design and manufacture aerial vehicles that are safe, efficient, and
sustainable. Regulators must also establish a clear legal framework for the certification of aerial vehicles and operators,
ensuring safety, security, and interoperability.

1. INTRODUCTION

Urban Air Mobility (UAM) is a fast-evolving concept that
has gained significant attention in recent years. The idea
behind UAM is to enable air transport within urban areas,
allowing people and goods to travel quickly and efficiently
while reducing congestion on the ground.
The concept of UAM has its roots in the early days of avi-
ation. In the late 19th century, early pioneers of aviation,
such as the Wright Brothers, experimented with different
forms of aircraft that could fly short distances. The first
commercial air service started in 1914 when a biplane flew a
route between St. Petersburg, Florida, and Tampa, Florida.
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It was around that time when the idea of flying cars (Ref. 1)
surfaced. Examples of such flying cars are the Ford Flivver
from the 1920s, the Aerobile from 1937, or the Airphibian
from the 1940s. Many of the early efforts to develop hy-
brid planes failed because of fatalities (Ref. 2) and lack of
funding (Ref. 3, 4). Initially funded by the Canadian Gov-
ernment, the Avrocar is considered the first early vertical
takeoff and landing (VTOL) aircraft designed for military
use. However, it was abandoned due to high costs. In
1958, the U.S. Army and Air Force took over the project,
but the flying-saucer-shaped aircraft faced thrust and sta-
bility problems. As a result, the project was terminated
in 1961 (Ref. 5). None of these early concepts of urban
aircraft achieved commercial success.
From the 1950s until the 1980s, a number of operators be-
gan offering UAM services using helicopters in various cities
including Los Angeles, New York City, and the San Fran-
cisco Bay Area. For example, New York Airways began pro-
viding passenger service between Manhattan and LaGuardia
in the mid-1950s. These early passenger helicopter services
were made possible through a combination of helicopter
subsidies, which were terminated in 1966, and airmail rev-
enue in the United States (Ref. 6). Over the next few
decades, aircraft designs advanced as technology improved,
leading to the development of more mature VTOL aircraft
and other novel forms of flying vehicles.
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The concept of UAM, as we know it today, emerged in the
early 2000s with the adoption of drone concepts into novel
aircraft for cargo and passengers (Ref. 7). As the technol-
ogy improved, drones began to be used for a wide range of
applications, including aerial photography, agriculture, and
search and rescue. Around the same time, increased ur-
banization and population growth led to rising traffic con-
gestion in cities worldwide, leading researchers and trans-
port providers to consider using drones and other aircraft
to provide transport services within urban areas. In 2017,
the US Federal Aviation Administration (FAA) established
the Unmanned Aircraft System Integration Pilot Program
(IPP), which sought to explore the feasibility of integrating
drones and other UAM vehicles into existing transport in-
frastructure (Ref. 8). This program was followed by numer-
ous governmental initiatives around the world, e.g. Ref. 9,
10, aimed at utilizing the potential of UAM in providing
efficient and sustainable public transport in urban areas.
Since then, many companies, including Uber, Boeing, and
Airbus, have entered the UAM market, investing heavily in
the development of VTOL vehicles (Ref. 11, 12). These ve-
hicles use advanced electric propulsion systems, which offer
several advantages over traditional aircraft, such as reduced
noise pollution and fewer emissions. As the technology con-
tinues to advance, UAM could soon provide a fast, efficient
and sustainable transport solution for people and goods in
urban areas.
Today, UAM is defined ”as an air transportation system
for passengers and cargo in and around urban environments
[...], offering the potential for greener and faster mobility
solutions” (Ref. 13). Several whitepapers by Volocopter
(Ref. 14), TTI TE Connectivity (Ref. 15), the National
Aeronautics and Space Administration (NASA) (Ref. 16)
and others (Ref. 17–19) have been published over the last
few years, illustrating the topicality of UAM in this day and
age. However, there are certain requirements which need to
be met in order for UAM to be a certifiable and acceptable
means of transport for the public.
The remaining work is structured as follows: In chapter
2, the status quo and research developments for UAM are
discussed. In the main part, chapter 3, five major tech-
nology requirements for the development of UAM are pre-
sented. The requirements and their implication in UAM
are discussed in chapter 4, before the paper is concluded in
chapter 5.

2. RELATED WORK

Related work regarding the requirements for next-generation
avionics in UAM is sparse. As the technology is just now
starting to thrive, mostly high-level requirements and con-
straints, such as social acceptance and infrastructure regu-
lations are discussed in current publications.

Two important publications discussing the status quo and
current research in UAM are from Straubinger (Ref. 20)
and Pons-Prats (Ref. 21). In her paper, Straubinger pro-
vides a comprehensive overview of various aspects related
to UAM. The paper covers topics such as concepts of op-
eration, market actors, integration into existing transporta-
tion systems, and UAM transport modeling and simulation.
Overall, Straubinger provides valuable insights into the cur-
rent state of UAM research and highlights the challenges
and considerations involved in its implementation. Pons-
Prats shows the need for new mobility concepts and UAM
as disruptive technology filling this need. The authors dis-
cuss the importance of technological advancements, par-
ticularly in batteries and electric and distributed propulsion
systems. Technological advancements facilitate the design
of novel aircraft types with VTOL capabilities. The paper
mentions challenges to the deployment of UAM. However,
these challenges are not further specified.

The authors of the paper Ref. 22 present an analysis of the
operational constraints that may affect the implementation
and scale-up of UAM services in Los Angeles, Boston, and
Dallas. The objective of the study is to identify potential
challenges and limitations that could impact the growth
and viability of UAM systems. Five major overarching con-
straints were identified. The constraints indicate that pro-
posed UAM operations may face similar hindrances as the
previous helicopter air carrier operations despite advance-
ments in technology and business models. Examples for
such hindrances are safety issues and rejection of access to
saturated airspace.

The paper Ref. 23 by Reiche explores the advancements
and potential applications of UAM systems for passenger
and air cargo transportation within urban areas. It dis-
cusses the challenges and potential barriers related to ad-
verse weather conditions and provides a weather analysis
methodology used to develop a climatology for UAM oper-
ations. It highlights the need for further research and anal-
ysis to identify potential weather barriers and their effects
on safety, cost, and efficiency in UAM operations.

In Ref. 24, Stelkens-Kobsch and Predescu from the German
Aerospace Center (DLR) emphasize the need to address
security concerns in the development and implementation
of UAM systems. The paper highlights the harmonization
of different states’ legacy approaches to enable a seamless
flow of traffic and the inclusion of various types of vehicles
in controlled airspace. The main focus with the security
task of the project is on identifying primary and supporting
assets, listing threats, and identifying vulnerabilities that
could be exploited in urban airspace.

Athavale et al. discuss the chip-level considerations re-
quired to enable dependability for VTOL and UAM systems
in their paper (Ref. 25). It covers the critical drivers in
future mass-produced VTOLs, the integration of modern
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commercial off-the-shelf computing and communications
technology, and the impact on air traffic control systems
and UAM avionics. The conclusion of the work states that
advancements in Artificial Intelligence (AI) and communi-
cations technologies, along with functional safety strategies,
are making it possible to enable capabilities for VTOL and
Urban Aircraft Systems (UAS). The core of any VTOL oper-
ation is an efficient, safe, secure, scalable, and cost-effective
air traffic control system.
Much of the presented literature either covers high-level
requirements or specific technologies required for UAM op-
erations. Some examples are high-level security concerns,
operational constraints, and integration into existing trans-
portation. The paper at hand makes a contribution to the
research field of UAM by compiling a broad but precise
spectrum of technology requirements for supporting aircraft
operation in urban airspaces.

3. REQUIREMENTS FOR URBAN AIR MOBILITY
OPERATIONS

Requirements for UAM systems can be categorized into five
points. A large part, which will especially be relevant for
certification, are safety guarantees. There are several safety
considerations which aid in tackling safety concerns. Fur-
ther, the systems need to scale well with different types and
sizes of aircraft. This especially applies to the performance
of the aircraft regarding their avionics architecture. A mod-
ular avionics design facilitates their application in different
types of aircraft. Likewise, aircraft need to have interoper-
ability in the complex system of systems information web
for collision avoidance and air-ground communication. This
information web is located in an urban environment near
ground stations which leads to heightened security con-
cerns. These conditions make aircraft operating in urban
environments particularly susceptible to attacks. The five
requirements safety, scalability, performance, interoperabil-
ity, and cybersecurity will be discussed in more detail in the
next subsections. At the end of each subsection, the partic-
ular requirement that needs to be met to achieve airworthi-
ness for UAM is defined in the form of a recommendation.

3.1. Safety

Safety in the domain of aviation can be defined as the state
of being safe from harm or danger during the operation of
an aircraft. Safety is a significant factor in the develop-
ment and use of aircraft. The aviation industry remains the
leading force in driving rigid safety standards for transporta-
tion. Some recent reports covering the topic are Ref. 26–28.
The operating conditions of UAM systems give additional
significance to the discussion of safety. The current indus-
try vision is for UAS to operate in urban airspace which is

crowded, accompanied by a high frequency of passengers,
and which requires increased takeoffs and landings, as partly
discussed in Ref. 22.
Some of the challenges in terms of safety for UAM are
discussed in Ref. 6, 29. Specifically the question emerges
how new technology concepts for UAM, such as simplified
flight controls or automated subsystems, can be assessed for
safety. The aircraft systems covering the aircraft itself, the
pilot, flight controls, avionics, and so forth need to be eval-
uated with new integrated evaluation methods. UAS are
envisioned to operate along with the full range of manned
and unmanned aircraft currently found in the airspace, pos-
sessing different capabilities and operating under specific
rules (Ref. 30). In addition to the high-density traffic sce-
narios, fully automated AI-based applications and ground
segment events with direct impact on the flight operations
will assume a role in UAM. In Ref. 31, EASA proposes a
general qualitative approach from Annex C and Annex D
of their Specific Operations Risk Assessment to tackle the
lack of safety data and field experience for manned and un-
manned aircraft operated in the U-space1 airspace. Accord-
ing to Ref. 32, however, these methodologies currently do
not suffice to cover safety assessments for the operational
domain and previously mentioned operating conditions.
Specific examples for operating challenges of UAS are for
instance their restrictions to limited airspace, as described
in Ref. 33. Aircraft cannot enter forbidden airspace, which
could, for instance, be avoided with geofencing. The lim-
ited space in urban areas alongside the crowded airspace will
make precise and safe fencing of aircraft a challenging task.
Another example is the heavy influence of weather condi-
tions on the motion stability of UAM technologies such as
VTOL, as discussed in Ref. 34. The authors stress the ne-
cessity of thorough testing for safety certification of future
UAM technologies. Ref. 35 suggests that operational cer-
tificates for UAS operating under low or moderate airspeed
conditions will be carried out similar to the 14 CFR Part 135
certification (Ref. 36). Methodologies aiding in the testing
and certification process for UAM technologies are for in-
stance scenario-based testing and the precise definition of
the systems’ adaptive operational design domain (Ref. 37).
Regulatory frameworks for the certification of safe and air-
worthy UAS are still in their infancy. The earliest rules
for operation of urban aircraft have been published by
EASA in June 2022 in their Notice of Proposed Amendment
(Ref. 38). The regulatory framework for the operation of
drones covers objectives to ”ensure a high and uniform level
of safety for UAS subject to certification [...]” and ”enable

1As defined by the European Comission: ”U-space is the European
term used for Unmanned [or Urban] Traffic Management (UTM), a set
of new services relying on a high level of digitalisation and automation
of functions, and specific procedures designed to support safe, efficient
and secure access to airspace for large numbers of drones.”
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operators to safely operate manned VTOL-capable aircraft
[...]”. Other publications from regulatory organizations for
aviation, such as Ref. 39 from the International Civil Avi-
ation Organization or Ref. 40 from FAA, can be seen as
more general guidances. Other noteworthy documents are
EASA’s means of compliance with VTOL (Ref. 9) and com-
mission implementing regulations 2021/664, 2021/665, and
2021/666 (Ref. 41–43) with requirements for the air traf-
fic management and manned aviation operating in U-space
airspace. With increasing maturity of UAM, more regula-
tory frameworks with safety and certification considerations
can be expected.

In the context of safety, UAM shall adhere to a comprehen-
sive set of regulations and guidelines to ensure the highest
level of safety for passengers, operators, and the general
public.

3.2. Scalability

Scalability refers to ”the ability of a system to maintain
its performance and function, and to retain all its desired
properties when its scale is increased greatly, without caus-
ing a corresponding increase in the system’s complexity”
(Ref. 44). To operate UAS, scalability is a vital aspect
that aircraft operators need to consider. As demand grows,
they must quickly and proficiently scale up their operations,
which involves expanding the fleet, infrastructure, air traffic
management systems, and logistical aid to ensure smooth
operations. UAS are designed to thrive in densely popu-
lated urban areas with high traffic volume, which poses a
challenge in handling numerous flights and passengers while
maintaining safety and efficiency.

Architecturally, common system components of future
UAM systems need to scale well with different aircraft
types. Envisioned are UAM systems which serve different
purposes. Examples are urban air taxis or urban medical
aircraft. These aircraft have different capabilities, never-
theless, safety requirements should be applicable to all of
them, independent of their size and functionality. Two of
NASA’s concept aircraft are shown in Figure 1 as reference.
The Tiltduct (left) and Multi-Tiltrotor (right) vehicles are
fundamentally different aircraft. Nevertheless, the systems
components and the aircraft themselves need to scale well
in the urban environment they operate in. Solutions for
the avionics architectures shall be effective in the sense
that the required functionalities for UAM can be achieved.
At the same time the systems are under the constraint of
efficiency in the sense that the execution of functionalities
is performant independent of the type of application.

Standardizing the necessary safety regulations and certifica-
tions for different UAS with highly variable operational sce-
narios to achieve the technologies’ airworthiness can pose
a challenge. Current safety standards applicable to conven-

Figure 1: Selection of NASA’s concept aircraft for UAM
(Ref. 45)

tional aircraft assume relatively mature and consistent op-
erations and procedures. The environment for future UAM
technologies, with an increased density of aircraft and po-
tentially unforeseeable flight scenarios, requires a precise
and partially new definition of standards.
Some of the challenges for pilots operating with UAM tech-
nologies are presented in Ref. 46. With the introduction of
automation systems such as AI-based applications for au-
tonomous flight, personnel operating future UAS face addi-
tional load during system operation. In addition, operating
different aircraft with changing operational conditions will
add to the operational complexity and make scalability in
terms of system utilization harder.
In the context of scalability, UAM shall possess the capac-
ity to seamlessly accommodate a significant increase in de-
mand and effectively handle a growing number of users,
infrastructure, and services without compromising safety,
efficiency, or overall performance. This includes the ability
to efficiently scale up operations, infrastructural support,
and technological capabilities in order to meet the evolving
needs of an expanding urban air transportation system.

3.3. Performance

Performance refers to the resource-efficiency of UAS for
their intended use and its implication in the type of systems
used for propulsion, computation, and so forth. A signifi-
cant issue for discussion for applications such as urban air
taxis is the economy within their scope of application. An
example is the avionics system, which plays a crucial role in
the development of performant UAS. Distributed Integrated
Modular Avionics (DIMA) architectures pose the preferred
choice for avionics systems in UAS. DIMA is an avionics ar-
chitecture concept in which several processing nodes are
placed throughout an aircraft. Each processing node is
responsible for specific functions and communication with
other nodes which are integrated via a high-speed digital
network, typically an avionics full-duplex switched Ethernet
(AFDX) network. Not only their high performance in the
scope of function execution but also the decreased number
of required components and therefore reduction in weight
makes DIMA favorable (Ref. 47).
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As discussed in Ref. 20, the demand for low noise emissions
and the willingness to pay are significant factors for public
acceptance and the success of UAM vehicles. Other factors
are the restrictions caused by weather, time of day, and ca-
pacity restrictions by urban infrastructure. Electric propul-
sion shows high potential for use in UAM technologies, tack-
ling some of the demands mentioned above. UAS are by
nature sensitive to vibrations and require a lightweight de-
sign. Electric propulsion with fewer moving parts, reduced
noise, and being suitable for lightweight vehicles represents
a superior solution for UAM (Ref. 48), compared to conven-
tional propulsion such as turbine. Still, further development
is needed to support the high performance and functionality
requirements existing in UAM (Ref. 49).

The development of new network technologies is a major
focus of the aviation industry, and Avionics Wireless Net-
works (AWN) is a significant part of this effort. Wireless
networks play a crucial role in the transportation industry
by reducing the amount of wiring needed in vehicles, thus
decreasing weight and increasing efficiency, resulting in sig-
nificant cost savings (Ref. 50). In particular, the aviation in-
dustry benefits from technologies such as Wireless Avionics
Intra-Communication (WAIC), which simplify wire installa-
tion and promote safety-critical concepts such as dissimilar
component redundancy and improved system reconfigura-
bility (Ref. 51, 52). Features such as route segregation
and redundant radio links ensure dissimilar redundancy and
help to mitigate risks of single points of failure (Ref. 51).
One possible application of WAIC is for spatially distributed
controllers, actuators, and sensors, replacing current field-
bus technologies (Ref. 52). Network technologies used in
next generation UAS are discussed in detail in Ref. 15. With
the increase in digital and wireless system solutions in fu-
ture aircraft such as VTOLs, there will, however, also be an
increase in cybersecurity demands.

In the context of performance, UAM shall provide efficient
transportation solutions, with reduced travel times and in-
creased accessibility, enabling swift and convenient urban
mobility. UAM should demonstrate minimal environmental
impact, with the adoption of sustainable technologies and
practices.

3.4. Cybersecurity

As defined by the International Air Transport Association
in Ref. 53, “aviation cyber security may be considered as
the convergence of people, processes, and technology that
come together to protect civil aviation organizations, op-
erations, and passengers from digital attacks.” The prox-
imity of urban aircraft to ground stationed attackers and
the adoption of new communication technologies, such as
WAIC, make the systems more susceptible to cyberattacks.
Tackling these problems in the already heightened safety-

critical environment these technologies operate in will be a
demanding endeavour. This is particularly apparent when
identifying the data links in the UAM environment, as illus-
trated in Figure 2.

USS 1 USS 2

Distributed C2
5G

Vehicle-to-Vehicle
Communication

Augmented
Navigation

Direct
C2

Inter-USS
Comm.

C2

C2

Positioning

Figure 2: Urban aircraft system communication and data
links (Ref. 54, 55)

Additionally to the existing data links found in commercial
aviation, there are supplementary communication networks
in UAM. Some of the core technologies found in future
UAM systems are augmented navigation with Command
and Control (C2)2 links, as well as Unmanned Aircraft Sys-
tems Service Supplier (USS)3. Common vulnerabilities of
the systems, which need to be addressed for safety regula-
tions and certifiability, are jamming – interrupting targeted
RF signals, spoofing – sending of illegitimate information,
interception – manipulating video transmission, and Denial
of Service (DoS) – undermining controls and transmission
(Ref. 58). All of these threats are magnified due to ad-
vancements in internet connectivity of aircraft over the years
and the proximity of UAS to urban spaces and ultimately
ground attackers. Some of the current research areas for
the operational environment of UAM technology which are
relevant for cybersecurity are communication, navigation,
and surveillance. The development of more robust vehicle

2As defined in Ref. 56: ”Command and Control (C2) datalink is the
element of the command and control function that provides the inter-
face between the [Remotely Piloted Aircraft] (RPA) and the Ground
Control Station for the purposes of commanding and controlling the
flight.”

3As defined in Ref. 57: ”A USS is an entity that provides services
to support the safe and efficient use of airspace by providing services
to the operator in meeting [Unmanned Aircraft System Traffic Man-
agement] (UTM) operational requirements.”
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designs for UAM which can manage cybersecurity threats
will be of high priority (Ref. 30, 59).
In the context of cybersecurity, UAM shall prioritize the
implementation of robust and comprehensive security mea-
sures to ensure the safe and secure operation of aerial trans-
portation systems. This includes secure communication,
intrusion detection and prevention, and secure software de-
velopment.

3.5. Interoperability

Interoperability refers to the seamless ability of distinct sys-
tems to function together, even when they are developed
and constructed by divergent organizations. In the context
of UAM, interoperability is crucial in ensuring that various
UAM systems and vehicles can safely and efficiently com-
municate with each other, share data, and coordinate their
operations. Figure 3 illustrates the crammed airspace and
need for seamless interoperability for different types of air-
craft in a UAM scenario. In the presented scenario, drones
and other small unmanned vehicles operate in the low-level
airspace up to 150 m. Between 150 m and 2 km, VTOLs for
UAM operate in different zones in the UAM corridor. The
commercial airspace for airplanes is between 2 and 8 km.
The figure shows a UAM corridor with a vertical passing
zone for UAM vehicles. However, a horizontal passing zone
is also conceivable. Vertical and horizontal passing zones in
UAM corridors are described in Ref. 40 in more detail.
Interoperability is highly significant for UAM for several rea-
sons. First, UAM systems and vehicles need to communi-
cate with one another in real-time, requiring a high level of
data exchange and coordination to avoid collisions and other
safety risks. Second, guaranteeing interoperable aircraft can
enhance the efficacy of UAM systems by streamlining their
operations, reducing delays, and increasing their reliability.
Last, an interconnected system can help ensure that aircraft
remain accessible and affordable by creating a more open
and competitive market, which can lower costs and increase
the availability of UAM services in various regions.
To address the need for interoperability in UAM, several
initiatives and projects are underway worldwide, including:

• The development of standards and protocols for UAM
systems, created by aviation regulatory bodies such as
EASA and FAA.

• New testing and certification programs for UAM vehi-
cles and systems to ensure that they function together
safely and effectively.

• New partnerships and collaborations between different
UAM organizations, companies, and regulators with
the aim of promoting greater communication, infor-
mation sharing, and interoperability within the UAM
industry.

As described in Ref. 61, two fundamental obstacles need to
be tackled for the safe and reliable development of interop-
erable aircraft in urban environments:

(a) Operation planning for aircraft guaranteeing safety and
performance, and

(b) real-time airborne collision avoidance for an elevated
number of aircraft sharing the airspace without a priori
approval of all flight plans.

Specifically when talking about collision avoidance systems
and air-ground communication between humans and/or air-
craft in urban and crowded airspaces, the interoperability
of subsystems will play a crucial role in the adoption of
UAM technologies. Standardized hardware and software
systems will have the potential to increase operability of dif-
ferent types of aircraft in urban environments. The smaller
airspace margins as well as aircraft sizes and the need for
higher maneuverability in urban airspaces will call for com-
putationally performant avionics solutions (Ref. 25).
In the context of interoperability, UAM shall adhere to a
set of requirements to ensure seamless integration and ef-
fective collaboration among various stakeholders involved
in the operation and management of urban air transport
systems. These requirements encompass standardized pro-
tocols, compatibility with existing infrastructure, and inte-
gration of systems and services.

4. PUTTING IT ALL TOGETHER

Five major requirements for accomplishing operations of
UAS have been identified. They are safety, scalability,
performance, cybersecurity, and interoperability. These re-
quirements are highly interdependent and crucial for achiev-
ing airworthiness for future UAS.
One of the key findings of this paper is that safety is a
critical requirement for UAS due to their operation in urban
environments with high population densities. Therefore,
advanced safety features such as hazard analysis techniques
need to be incorporated into the avionics systems to ensure
safe operation. Another key finding is that scalability is an
important feature that future urban aircraft need to fulfill.
The systems need to scale well with different types and
sizes of aircraft. Technological advancements, particularly
in batteries and electric as well as distributed propulsion
systems, are of high importance. They facilitate the design
of novel aircraft types with VTOL capabilities and tackle
some of the aforementioned requirements.
One interpretation of these findings is that the targeted de-
velopments for UAM are a complex and challenging task
that requires a multidisciplinary approach. The interdepen-
dence of the presented requirements highlights the need for
a holistic approach to UAS development that takes into ac-
count the unique operating conditions of UAM. Achieving
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Figure 3: UAM scenario with different types of aircraft operating in and above cities and suburbs (Ref. 40, 60)

airworthiness and acceptance for UAM will enable the safe
and efficient operation of urban aircraft, which have the
potential to revolutionize urban mobility.

5. CONCLUSION

In recent years, the concept of UAM has garnered consid-
erable interest as a rapidly developing field. UAM aims
to make air travel accessible within urban areas, offering
fast and efficient transportation of people and goods while
simultaneously alleviating congestion on the ground. This
technology has the potential to revolutionize urban mobility
by providing more sustainable and quicker transport solu-
tions. Overall, the emergence of new technologies such as
UAM offers solutions to some of the current challenges in
transportation. However, the adoption of these technolo-
gies also adds additional constraints to their aircraft devel-

opment. Five major requirements have been identified for
the development of UAS, namely safety, scalability, perfor-
mance, cybersecurity, and interoperability. As presented,
the areas are highly interdependent and need to be thor-
oughly researched to achieve airworthiness for future UAS.
One limitation of this paper is that it does not provide de-
tailed information for some of the challenges and solutions
to the deployment of UAM. Further research is needed to
identify and address these points, and achieve a full tech-
nical coverage of necessary requirements for UAM. Within
the scope of this research more detailed specifications for
the development needs of UAM technologies will be inves-
tigated.
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