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Abstract

This study x-rays safety and decision-making algorithms in Al-driven autonomous vehicles. The
objectives of the study is to contribute to the ongoing dialogue on safety and decision-making
considerations of Al-driven autonomous vehicles, scrutinize existing literature related to the
ethical considerations of Al-driven autonomous vehicles to identify key issues and potential
solutions, and determine if autonomous-vehicles are best for the roads of the world. This study
employs the case study approach in its research design. The study analyzes case studies of real-
time deployments of Al-Driven Autonomous vehicles, examines how safety and decision-making
concerns are handled in practice. The findings from the literature review, regulatory analysis,
case studies, and stakeholder interviews were analyzed to identify key areas, emerging trends,
and areas of divergence or consensus. Our findings throw light on the different views regarding
decision-making reliability, a key component in establishing confidence. Engineers typically
place considerable confidence in a system’s decision-making patterns following rigorous testing
and a proven success track record. On the other hand, designers often put transparency and
widespread adoption first, which may not correlate with decision-making reliability directly.
While safety is seen as a universally prioritized aspect by both engineers and designers, it alone
is not sufficient enough to institute complete confidence, therefore, the incorporation of safety
and decision-making reliability is necessary to build user confidence in Artificial Intelligence
systems for autonomous vehicles. The study recommends that there should be enhancement of
adversarial robustness in artificial intelligence algorithms and the implementation of
cybersecurity protocols. Improved sensor technologies play a crucial role in improving
perception capability, and human-Al relation design becomes paramount for driving trust and
understanding amongst users.
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1. INTRODUCTION

Autonomous system development has been
experiencing a revolutionary advancement
through the integration of Artificial
Intelligence (Al), this transformational
alliance holds the promise of modifying
traditional development processes,
accelerating innovation and enhancing
efficiency. Al technology is currently being
integrated within numerous aspects of
software fabrication within autonomous
vehicles, which has led to a paradigm shift
towards Software-Enhanced-Vehicles.
Artificial intelligence (Al) presently plays a
vital Role in the manufacture and operation
of autonomous vehicles. The integration of
Al algorithm makes autonomous vehicles to
perceive, navigate, and adapt to changing
environments, making them convenient and
more efficient. Continuous improvements
in Al technologies are likely to further
intensify the safety and decision-making
capabilities of autonomous vehicles in the
future (Kumar, 2024).

Autonomous vehicles (AVs) powered by Al
denote a revolutionary leap in the
transportation sector, promising increased
mobility, reduced congestion, and safer
roads. However, the incorporation of Al into
Autonomous Vehicles has brought new
ethical considerations, especially when
dealing with the balance between safety
and decision making. As Autonomous
Vehicles become more rampant on the
roads, there is need to ascertain these
ethical considerations to make sure that the
importance of this technology are realized
without contradicting core values (Vogel, et
al., 2020).

The launch of Al-driven Autonomous
Vehicles raises important issues regarding
security, the ethical significance of Al-driven
Autonomous Vehicles extent to problems of
safety and liability. Autonomous Vehicles
have to make split-second decisions in

situations that are life-threatening, raising
elSSN1303-5150

issues concerning the ethical principles
guiding these judgements. Furthermore,
determining liability when accidents involve
Autonomous Vehicles is a complicated
issues, as responsibility may lie with
developers, operators, manufacturers, or
even the Al itself (Biswas & Wang, 2023).
Numerous organizations, both in industry
and academic, are working hard towards
creating Autonomous Vehicles (AVs) which
have the prospect to save thousands of
lives per annum and leave a mark in the
society (WHO, 2018; Fagnant&Kockelman,
2015). A report by World Health
Organization (WHO) (2018), indicates that
nearly 1.35 million road traffic fatalities
occur per annum with an extra 20-50
million people having non-fatal injuries. A
study by National Highway Traffic Safety
Administration (NHTSA) in the United States
noted that 94% of accidents occurred
because of human errors, while only 2%
were caused by vehicle malfunction (Singh,
2018). Hence, encouragingly, the growing
adoption of Autonomous Vehicles will
probably lessen vehicle accidents and hence
reduce the fatalities due to road traffic. If
their widespread adoption is successful, the
projected annual advantage of Autonomous
Vehicles to the society, which includes
reducing the number of accidents on the
road, reducing traffic congestion, boosting
productivity which happens because of
reallocating driving time, and consuming
less energy will read nearly $800 billion by
2050.

Although the machinery for vehicles moving
in  stationary environments is well
equipped, the changing nature of real-world
environment has made it very hard for
widespread Autonomous Vehicles usage. To
test with AV machineries in the real world,
the Department of Motor Vehicles (DMA)
situated in California begin to issue permits
to producers in 2014 under the
Autonomous Vehicle Tester Program
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(California Department of Motor Vehicles,
2022). DMW requires producers to test
Autonomous Vehicles and report any issue
that resulted in property damage, body
injury, or death. As of June 2022, 483 issue
report had been filled since the beginning
of the program in 2014 (California
Department of Motor Vhicles, 2022).

These reports are personally filled by each
producer, so analysis needs to be done to
draw insights from the data. Based on the
analyzed data — data analyzed was from
2014 - 2019, it was discovered that the
most problematic situation for Autonomous
Vehicles happened when there were
alterations in the road surface conditions.
For example, when the road is moisturized,
Autonomous Vehicles are more prone to
accidents. The research used the Pearson
chi-square test for determining the
relationship between different components
and considered both autonomous modes
and manual override. Although the
researchers did discuss  hit-and-run
scenarios, how Autonomous Vehicles
responded to these scenes were not
discussed. The research also showed that
none of the Autonomous Vehicles hit any

standing vehicles or object, whether the
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Although this is pleasant, it is also expected
because of the detailed research being

carried out on Autonomous Vehicle
perception tasks, and also improvements in
perception information acquisition

equipment (LiDAR, camera, etc). Moreover,
38 percent of the accidents happened when
Autonomous Vehicles (AVs) were in
manual-driven mode, since the driver
usually disengages the autonomous mode
during unreliable situations. It should also
be noteworthy that (Leilabadi& Schmidt,
2019) found out that 62 percent of the
issues were from the rear of the vehicle,
showing that the vehicle at the back was at
fault. A chart indicating the levels of
collisions and their percentages for the
years 2014-2019 is shown in Figure 1. A
newer study (10) believes that these
crashes from behind are possibly happening
because of the conventional behavior of
Autonomous  Vehicles.  An  analysis
incorporating both the disengagement and
collision performance will give further
understanding of the performance of

Autonomous Vehicles and their
shortcomings.
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Figure 1: California AV collision statistics for 2014-2019 based on the defined 8 types of collisions
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Therefore, the aim of this paper is to:

1. Contribute to the ongoing dialogue
on safety and decision making
considerations of Al-Drive
Autonomous Vehicles.

2. Scrutinize existing literature related
to the ethical considerations of Al-
driven Autonomous Vehicles, to
identify key issues and potential
solutions.

3. Determine if Autonomous-Vehicles
are best for the roads of the world.

2. LITERATURE REVIEW

The incorporation of Artificial Intelligence
(Al) and Autonomous Vehicles has driven
transportation into new reals, promising
better safety and effectiveness. This
literature review will provide an extensive
analysis of the existing studies, putting
more focus on the complex relationship
between Al, safety, and decision making in
AVs. The aim is to offer detailed
information on the present knowledge,
identify trends, and explore the dynamic
opportunities and challenges inherent in
this field.

2.1 Artificial Intelligence

Artificial Intelligence is a tool capable of
decision-making in complicated scenarios,
learning, and even relating with humans to
preserve social relationships. This method
of intelligence reflects the decision-making
processed witnessed in humans. Yampolskiy
(2020) embodies Artificial Intelligence as a
system possible or acclimatizing to its
environment and making decisions even
when ample information is inaccessible.
This definition is specifically relevant when
putting the operation of autonomous
vehicles into consideration, which must
steer diverse environments with nominal
training or prior information.

Artificial Intelligence exists in two primary
categories: weak Al and strong Al. Weak Al

involves systems tailored to execute limited
elSSN1303-5150

range of tasks. These systems basically rely
on data-driven machine learning algorithms
and show high level of accuracy and
efficiency in their various tasks (Warnestal,
2021). On the other hand, general Artificial
Intelligence signifies systems showing
intelligence across a large range of tasks,
similar to human intelligence (Warnestal,
2021)

The notion of artificial entities endowed
with cleverness has been deep-rooted in
human storytelling customs for vyears
(Warnestal, 2021). However, current
technical improvements in algorithmic
studies, the infrastructure provided by the
internet, the ubiquity of data, widespread
adoption of mobile devices, and enhance
processing capabilities have collectively
driven the Artificial Intelligence revolution
in the early 2020s (Warnestal, 2021).

In this study, Artificial Intelligence and
autonomous vehicles are defined as
follows: machines which are capable of
carrying out tasks which require human
intelligence. Autonomous vehicles
demonstrate Artificial Intelligence
applications using machine learning and
sensors to safely navigate roads, utilizing
past experiences to improve driving
abilities.

Within the domain of Artificial Intelligence,
liable Al has occurred as a prominent
research area, which strives to ensure the
ethical usage of artificial intelligence and
ensure safety. Responsible Artificial
Intelligence involves and a set of principles,
encompassing explainable Al (XAl) which
aims at fostering fairness, transparency,
security, integrity, safety, accountability and
ethics (Barredo et al., 2020). Its basic aim is
to cultivate more explainable models while
also enabling individuals to understand and
trust Al-driven decisions, and maintaining
high learning performance.
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2.2 Concept of Autonomous Cars

Autonomous driving is one of the most
immensely research technologies in the
domain  of transportation presently
(Hegstler et al., 2016). While the layman’s
perception of autonomous vehicles may be
simple, denoting vehicles capable of driving
themselves, delving deeper uncovers a
more complex definition. Autonomous
vehicles are fortified with Advanced Driver
Assistance Systems (ADAS) tailored to aid

drivers in both routine and critical driving
situations, such as collisions (Rodel et al.,
2014). This definition involves various levels
of self-sufficiency, leading to the formation
of an automative standardization by SAE
(Society of Automative Engineers). These
levels range from level 0, which represents
no automation, having the driving in full
control, to level 5, which indicates full self-
sufficiency with no human involvement
required (Ondrus et al., 2020).

Table 1:Levels of Automation

Level Name Characteristics

Level 0 No automation Driver maintain complete control

Level 1 Driver assistance Vehicle can help with braking or steering

Level 2 Partial automation Vehicle controls acceleration/deceleration and steering,
with the driving monitoring

Level 3 Vehicle can deal with most driving tasks under specific
conditions which require the driver to be prepared to
intervene

Level 4 High automation Vehicle can perform most driving obligations without
human involvement, limited to specific environments or
conditions

Level 5 Full automation Vehicle can handle all driving tasks in any condition, without
human involvement

Source: Author’s Computation, 2024

2.3 Importance of Al

Autonomous Vehicles

Algorithms for 3.

Energy Saving: Artificial Intelligence
reduces fuel consumption and

Artificial  Intelligence  algorithms are emissions, and optimizes driving.
presently influencing different stages, from 4. Traffic Flow: Efficient routing and
initial coding to post-deployment platooning can reduce congestion

maintenance in AVs (3). Some of the

importance is shown below:

1. Safety: Artificial Intelligence can
drastically reduce accidents by
eradicating human error,
leads to safer roads.

2. Accessibility: People who are

handicapped, or have different
abilities, the young, and the elderly
can gain independent mobility.

elSSN1303-5150

and improve efficiency.

5. Productivity and Convenience:
Passengers can travel comfortably,
also ensuring that delivery services

which are working perfectly.

Artificial  intelligence in  autonomous

vehicles is known to have a bright future,

modifying everyday activities and creating
new opportunities. A glimpse of these

possibilities is Show in Figure 2.
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» Better perception
and
decision-making

* More Al algorithms

« Enhanced safety
and reliability

* Standardized safety

Technological

) guidelines
+ Surging demand for Al ATl « Stringent testing and
expertise validation

« Interdisciplinary skills
+ New career paths

* Data privacy and
securty safeguards
» Ethical and liability

frameworks
Educational Regulatory
.‘—h
and Career Landscape

Boom

Figure 2: Benefits of Artificial Intelligence in autonomous vehicles.

1. Technological

Advancements:
Artificial Intelligence algorithms are
better at comprehending
environments with robust machine
learning and advanced sensors.
Edge computing helps on-board
Artificial Intelligence processing for
faster decision making and greater
independence. These Al systems
have fail-safe mechanisms which
hold safety in high regards (Wang,
et al., 2023).

Education and Career: Focused
degrees and courses in AV
technology will serve the growing
need for Artificial Intelligence, self-
driving car professional and
robotics specialists. Experts with
diverse skill-sets who will cover the
gap between robotics, Al and
transportation will be highly sought
after. Skills in ethical
considerations, regulatory
compliance and safety audits will be

elSSN1303-5150
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vital as self-driving vehicles are
becoming rampant (Nishant, et al.,
2023).

Regulatory Landscape:
Governments will introduce
common criterias for safety and
performance, ensuring industry
coherence and building public trust.
Autonomous systems will undergo
thorough examination before they
will be deployed, which will
guarantee safety and reliability.
Rules and regulations will address
cybersecurity concerns and data
privation, which will protect
information or all persons thus
mitigating  cyberattacks. Clearly
structured legal frameworks will
determine liability in situations
which involve self-driving vehicles
and also take care of ethical
decision-making (Yu, et al., 2023).

As you can see, the future holds numerous
potential for transforming transportation,
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generating new jobs, and enhancing safety.
However, to navigate ethical dilemmas,
ensure robust regulations, and build public
trust will be vital to use this technology
sustainably and responsibly.

2.4 The Al-Powered Development Life
Cycle in Autonomous Vehicles

This part explains the key aspects inherent
in the Al-powered development life cycle in
Autonomous Vehicles, and these can be
applied to other fields as well as generally.
1. Model Training and Deployment
According to Marie (2022) artificial
Intelligence model training and deployment
in AVs include a systematic process and
typically involves several stages:

Data Collection and Pre-processing:
Collecting a large chunk of data from pre-
existing datasets, real-world sensors, and
other means such as synthetic datasets.
Cleaning and pre-processing of data to
make them useable for machine learning
models.

Model Training: This deals with the design
extraction models, that is, utilizing learning
models such as deep learning, natural
language processing (NLP) and neural
networks to comprehend designs and
structures based on the data. Preparing the
models to an anticipated level of precision
based on each occurrence or in generic
abstract scenes like having the ability to
extract the designs during the live operation
of the vehicles.

Model Generation: This deals with the
decision-making  models, trained to
discharge a certain decision-making activity,
modules or functions based on learnt
patterns. These models can utilize different
technologies, such as regression trees,
decision trees, random forests, ensemble
learning, and deep layers.

Code Refinement and Optimization: The
generated code will be refined to improve
its readability, quality and functionality.
Processes after the generation of the code

elSSN1303-5150

adhere to coding conventions, standards
and requirements.

Quality Assessment: There would be
evaluation of the code generates to check
for adherence to the intended functionality,
efficiency and correctness. This will involve
debugging,  testing, and  validation
procedures.

Integration and Deployment: The model
will be incorporated into a larger system
under  development for  autonomy
execution. The software application will be
deployed and tested wusing different
methods like human-in-the-loop, hardware-
in-the-loop, and software-in-the-loop
methods, using close course, simulation and
limited public road environments. Some
models are taught to enhance their learning
even after deployment, these models need
to be checked for future direction of
advancement to ensure compliance to
ethical concerns.

Making use of this systematic process
would aid in building confidence levels on
each model being manufactured and
deployed in different sub-systems of AVs
like planning, perception, controls and
Human-Machine Interface applications.

2. Ensuring Software Security and
Quality

The integration of Artificial Intelligence in
different aspects of software development
and upkeep plays a vital role in enhancing
the robustness and security of the whole
system. Automated testing done by
Artificial Intelligence, emerged as an
important component in the testing
process, these technologies efficiently
identify vulnerabilities as well as bugs, and
they ensure that the software functions
well, enhancing the reliability of
autonomous vehicle software.
Furthermore, Artificial Intelligence extends
its usage to code analysis and review, thus
it provides a thorough check on the code
base for quality and highlights potential
vulnerabilities.  Predictive  maintenance
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carried out by Artificial Intelligence
becomes vital for addressing software
failure that may occur, thus reducing
downtime and improving the overall
efficiency of autonomous  vehicles.
Moreover, Al-driven incongruity detection
and security observation contribute
drastically to the safety of autonomous
vehicles. By monitoring the software
environment regularly, Artificial Intelligence
systems can notice abnormal behavior, and
provide prompt response to potential
security issues in real time. Irregularity
assessment, another application of Artificial
Intelligence technologies, deal with the
conduction of in-depth evaluations to
outline weaknesses in software
infrastructure, providing valuable insights to
help reduce risks. Behavioral analysis driven
by Artificial intelligence is key in
understanding user interactions with the
software. This ability helps in noticing and
preventing malicious activities, this helps in
fostering a reliable and secure autonomous
vehicle ecosystem. Finally, Artificial
intelligence’s impact on fraud detection
within software application provides an
additional layer of security, which ensures
the integrity of autonomous vehicles
systems and safeguards against potential
security fissures.
2.5 Challenges and Mitigation Strategies in
Al-Drive  Software Development for
Autonomous Vehicles
The achievement of autonomous vehicles
centers on complementing their potential
advantages which comes with addressing
the challenges through cooperative efforts
in regulation, technological development,
and public communication. Some of the
issues include the following:

1. Safety and Reliability: Challenges
include cybersecurity vulnerabilities
being exploited for malicious
control, failures can lead to the
misrepresentation of the

environment, limited real-time
elSSN1303-5150

testing data can lead to unforeseen
circumstances, and lack of clear
regulations  can hinder  the
development and deployment.
These challenges can be mitigated
by using diverse sensors (radar,
cameras, LiDAR) with robust sensor
fusion algorithms and redundancy;
implementing secure
communication protocols, strong
cybersecurity measures, and
penetration testing; utilizing
simulation environments with vast,
challenging circumstances,
combined with real-time testing
with safety drivers; and advocate
for adaptable regulations to put
safety and innovation  first
(Tharakram, 2022).

Cybersecurity: Challenges include
software susceptible to
manipulation and hacking, and Al
models can be susceptible to
attacks, posing security threats.
Mitigation strategies include
implementing penetration testing,
secure coding practices, and
continuous monitoring; and
incorporating security measures,
using robust testing against
adversarial scenarios, and regular
updates to deal with emerging
threats (Garikapati& Liu, 2022).
Laws and Regulations: Challenges
include lack of unambiguous
liability in case of vehicle
coincidences involving autonomous
vehicles; and difficulty in adapting
traffic laws in place to address the
limitations and capabilities of
autonomous vehicles.These
challenges can be mitigated by
developing  frameworks  which
assign responsibility to software
developers, manufacturers, and
operators; and establishing new

regulations the hold safety in high
www.neuroquantology.com

119



7. Ethical

NeuroQuantology| May 2024 | Volume 22 | Issue 3 | Page 112-129] doi: 10.48047/nq.2024.22.3.nq24013
Vaghani Divyeshkumar et al/Balancing Safety and Decision-Making Algorithms in Al-Driven Autonomous Vehicles

regard, update with technological 5. Addressing Edge Cases: The
advancements and consider ethical challenge includes wunusual or
dilemmas (Yoo, 2023). unexpected situations that confuse
Public Trust and Acceptance: The the Al's discernment. This issue can
challenge includes public concerns be handled by utilizing diverse and
on safety matters and lack of trust detailed testing data, which
in Artificial Intelligence decision- includes developing robust
making. This challenge can be algorithms that can handle the
handled by demonstrating safety unexpected and simulations of edge
through rigorous testing and data, cases. Moreso, include new
increasing transparency in testing circumstances as they are viewed in
procedures, and prioritizing the field from data collected as a
passenger safety in design (Khan, et nonstop feedback loop as shows in
al., 2023). figure 3 below.
Tuning
Parameters Weights
e ‘J
Al Model Al Model
Training *| Generation
y |

Integration
and
Deployment

Data from Dynamic
Driving environments

Quality
Assessmen

Code
Refinement
and
Optimization

Figure 3: Al-Powered Development Life Cycle

Dilemmas: Challenges
include Artificial Intelligence are
biased, because they learn from
historical data, thus the model can
preserve and modify existing biases
(Mensah, 2023); algorithms may
unintentionally encode  biases
inherent in the training data, which
will lead to  discriminatory

elSSN1303-5150

outcomes; to ensure fair outcomes
and establish accountability for
decisions of Al is complex,
especially when models are
impervious (Stine &Kavak, 2023);
biases in Artificial Intelligence can
lead to exclusion of certain
demographic, thus reinforcing
digital divides; and the deployment
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of biased Artificial Intelligence
systems can have disadvantages
which may affect marginalized
communities (Yoo, 2023).

Mitigation strategies include
considering societal consequences
during Artificial Intelligence
development, and conducting
thorough  impact assessments,
which involves different

stakeholders in the development
process (Wang, et al., 2023).

8. Ethical Frameworks and
Guidelines: The challenge includes
absence of standard ethical
structures which can lead to
unreliable practices in Atrtificial
Intelligence  development. The
mitigation strategies include
adhering to ethical guidelines, like
those provided by organizations like
IEEE, SAE, ISO, government
regulatory  bodies, etc, and
participating  actively in the
improvement  of  industry-wide
standard (Prem, 2023).

9. Transparency and Explainability:

The challenge includes many
Artificial Intelligence models
function as black boxes, which

make it challenging to comprehend
how decisions are made; Al safety is
another issue that needs to be
tackled in safety-critical
applications like AVs.
The challenge can be mitigated
when explainaility in Artificial
Intelligence models are prioritized,
providing clear records on model
behavior, and using interpretable
algorithms (Hase, & Bansal, 2020).
10. User Privacy: The challenge
includes the fact that Artificial
Intelligence Systems process large
amounts of personal data, which
raises concerns about user privacy.

Mitigation strategies include
elSSN1303-5150
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obtaining informed consent,
privacy-preserving techniques, and
observing data protection

regulations like GDPR to protect
user privacy (Vogel, et al., 2020).

11. Continuous Monitoring and
Adaptation: The challenge involves
the fact that Artificial Intelligence
models may meet new ethical
challenges or biases as they operate
in changing environments. The
challenge can be mitigated by the
establishment of mechanisms for
feedback loops, ongoing
monitoring, and model adaptation
to address changing ethical
considerations (Kumar, 2024).

Out of these issues, tackling ethical
considerations and bias in Al-Driven
software development in autonomous

vehicles is the most challenging and needs a
proactive approach (35). It involves
transparency, user privacy, commitment to
fairness, and social responsibility
throughout the Al improvement life cycle.
As the field of artificial intelligence evolves,
continuous efforts are required to promote
responsible Artificial Intelligence
deployment and redefine ethical practices.
3. METHODOLOGY

This study employs the case study approach
in its research design. The study analyzes
case studies of real-time deployments of Al-
Driven Autonomous vehicles, examines how
safety and decision-making concerns are
handled in practice. Case studies include
knowledge from pilot programs, industry
leaders, and regulatory initiatives. These
real-time examples will provide cherished
insights into the practical inferences of
ethical concerns in autonomous vehicles.
Furthermore, regulatory guidelines and
frameworks  connected to  Al-driven
autonomous vehicles were evaluated, with
particular focus on safety and decision-
making regulations. This analyses involved
review of existing policies, laws and
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industry standards. Interviews were also
conducted with stakeholders crucial to the
improvement, deployment and regulation
of Al-driven autonomous vehicles, these
stakeholders include industry experts,
advocacy groups, policymakers, researchers
and members of the public.

The findings from the literature review,
regulatory analysis, case studies, and
stakeholder interviews were analyzed to
identify key areas, emerging trends, and
areas of divergence or consensus. The data
collected were analyzed to gain insights into
the ethical concerns of Al-driven
autonomous vehicles, specifically in relation
to safety and decision-making, gaps in
knowledge were also identified and areas
for further research were noted.

4. RESULTS AND DISCUSSION

In relation to the current modifications in
Artificial Intelligence, our research aimed to
sightsee how people with different levels of
expertise within the industry perceive
ethical concerns. While we assumed that
recently graduated engineers might have a
more holistic view compares to those who
have served for a longer term, our findings
didn’t align with this assumption. However,
it was observed that engineers have the
tendency to adopt a rationalistic view,
sticking closely to frameworks and
regulations, while designers show a more
detailed understanding of the external and
ethical implications of a system not
designed properly. Our analysis uncovered
important disparities in the significance
attributes to safety and decision-making
amongst  respondents. While some
prioritize safety, others prioritize decision
making, with different views across
numerous domains.

Safety

Safety is probably seen as the most vital
aspect from an end-user’s view, and our
analysis shows a remarkable alliance in
perspectives between designers and

engineers in this area. Despite their
elSSN1303-5150
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different perspective and backgrounds,
both groups share the same commitment to
improving safety in the state-of-the-art area
of autonomous vehicles.

Primarily, safety involves developing
systems with maximum care and
consideration, which aims to reduce
damage to people, animals, and the

environment. Both engineers and designers
are unified in their efforts to make sure that
autonomous vehicle systems are trained
and developed in a manner that puts safety
above everything else.

Real-world instances, such as Tesla’s annual
“Tesla Vehicle Safety Report”, corroborates
the significance of safety. This report shows
that autonomous vehicles, which have
improved safety characteristics significantly
outdo human drivers in accident rates, pin-
pointing the industry’s drive to enhancing
safety standards.

Decision-Making

The issue of  decision-making in
autonomous vehicles is multifaceted, with
designers and engineers exhibiting different
levels of trust in the technology and testing
procedures. Engineers tend to place greater
confidence in technology, especially after
rigorous testing, however designers may
need more extensive user testing and
adoption before they consider autonomous
vehicles trustworthy.

Engineers often underscore the
comprehensive testing conventions
employed by major automative companies
to ensure the trustworthiness and
functionality of autonomous vehicles in the
area of decision-making. Regulatory
measures are also very crucial in
strengthening trust in these technologies,
signifying that engineers place high faith in
the abilities of autonomous vehicles, but
acknowledge the need for regulatory help
to improve public confidence in the system.
On the other hand, designers express doubt
about riding in autonomous vehicles,
stating concerns about absence of human
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intervention and decision-making patterns
of the vehicle. Their cautious approach
indicates a desire for more extensive
adoption and proven decision-making
tactics before embracing autonomous
vehicle technology.

While design thinking inspires boldness and
innovation,  engineers  highlight the
importance of technical analysis and
problem solving to make sure the decision-
making patterns of autonomous vehicle
technology is reliable. Striking a balance
between decision-making and innovation is
necessary, specifically in an area where
safety-critical decisions are at stake.

In addressing the complex issues bedeviling
autonomous vehicle development, both
views offer respected insights. Designers’
innovative mindset is needed for mitigating
wicked problems, while engineers’ technical
knowhow and analytical rigor make sure
the decision-making patterns of
autonomous vehicles are reliable. Overall,
prioritizing decision-making reliability over
innovation in certain contexts is important
in ensuring the safe deployment of
autonomous vehicle technology and
building public trust.

4.1 Analysis of the Results

Our findings throw light on the different
views regarding decision-making reliability,
a key component in establishing
confidence, as confirmed by Shneiderman
(2020b). Engineers typically place
considerable confidence in a system’s
decision-making patterns following rigorous
testing and a proven success track record.
On the other hand, designers often put
transparency and widespread adoption
first, which may not correlate with decision-
making reliability directly.

While safety is seen as a universally
prioritized aspect by both engineers and
designers, it alone is not sufficient enough
to institute complete confidence, as noted
by Hengstler et al. (2016). Therefore, the
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incorporation of safety and decision-making
reliability is necessary to build user
confidence in Artificial Intelligence systems
for autonomous vehicles. Failure to address
both safety and decision-making adequately
may perpetuate alleged risk and hinder user
adoption of autonomous driving systems.

Effective partnership between humans and
machines is crucial, necessitating balance
between Al-driven automation and human
input. Finding the right level of automation
needs consideration of Al capabilities, user
preferences, and tax complexity, by
achieving this balance, we can use the

synergistic potential of machines and
humans to improve effectiveness and
efficiency.

4.2 Difference between Engineers and
Designers Perception about Safety and
Decision-Making in Al-Driven Autonomous
Vehicles

While both engineers and designers show
some shared views, such as the significance
of safety, key differences exist in their view
on decision-making patterns in AVs.
Designers prioritize transparency to build
confidence in decision-making systems,
while engineers emphasize reliability.
Effective collaboration and communication
between these groups are vital for ensuring
efficient deployment and safety.

Moreso, while both groups depend on
prevailing frameworks and guidelines for
ethics, there is consensus that ethics should
be integrated into education to make sure

there is shared commitment and
comprehension when developing
trustworthy  Artificial Intelligence for

autonomous vehicles. Early education in
integrity can foster a culture of ethical
concerns and responsibility amongst team-
members, eventually contributing to the
improvement of Artificial Intelligence
Systems aligned with ethics and social
expectations.
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Trust Perspective Comparison
Transparency

® 1.0
0.8
0.6
8.4

0.2

Trustworthy

Designers
Engineers

In the course of data collection, we assembled different insights on improving ethical concerns
in Artificial Intelligence projects aimed at autonomous vehicles. These insights have been
amalgamated in Table 2. Using these findings, we articulated recommendations aimed at both
engineers and designers to incorporate ethical concerns seamlessly in the development

lifecycle.
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Table 2: Difference between Engineers and Designers Perception about Safety and Decision-
Making in Al-Driven Autonomous Vehicles

Sub-Field

Differences

Recommendation

Safety

Both engineers and designers are
dedicated to improving the field of
autonomous vehicles with good
intentions. The view of safety is
aligned in both areas and also
shows the use-case of autonomous
vehicles where Tesla autopilot is
ten times safer than the average
American driver.

Although their views are aligned
towards safety, it is necessary for
engineers and designers to remain
updated with the latest
improvements to make sure that the
technology continues to progress
and become even safe and make
remarkable adjustments of
necessary, such adjustments will be
needed if bas reports are gotten
from the Tesla autopilot.

Decision-Making
reliability

Engineers tend to have more
confidence in the technology of
autonomous vehicles, specifically
after important tests have been
conducted. Designers on the other
hand are more probable to view the
decision-making reliability of
autonomous vehicles with greater
caution, they prefer to wait until a
large percent of users have used
the technology before fully trusting
it.

It is crucial that designers are
knowledgeable about autonomous
vehicle technology and are involved
in the testing procedures. This would
improve their knowledge of the
technology and create more
confidence. Moreso, professionals
and experts working in this area
should take a proactive role in
determining laws and regulations
related to Artificial Intelligence
technologies.

Source: Author’s Computation, 2024

4.3 Discussion

Insights and Reflections

Communication is seen as a crucial factor in
Artificial Intelligence project development,
specifically concerning Autonomous
Vehicles. Emphasizing end-user necessities
and fostering partnership are vital for
successful Artificial Intelligence
deployment. Our research underscores the
importance of unified views and user
participation to ensure Al's successful
integration into our everyday life.

Even though our research’s reliability may
be prejudiced by the interview sample size,
just before the end of our data collection,
related responses were eminent amongst
respondents with analogous backgrounds.
Despite this set-back, the insights gathered
from interviews offer enough information

elSSN1303-5150

to draw generalized conclusions. Increasing

the sample population to include
respondents from different industry
background could augment our

comprehension.

During interviews, a stimulating question on
imbuing vehicles with emotions prompted
diverse responses, showing personal traits’
impact rather than professional
backgrounds. While not influencing our
results directly, this inquiry necessitated
intriguing discussion on philosophical areas
of Artificial Intelligence. It is essential to
note that Al systems aren’t fundamentally

accountable for their decisions;
responsibility rests with all persons
involved. Discussions on Al's

trustworthiness brought about grappling
with ethical concerns about Al's societal
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role and the obligations of developers.
Building the right trust levels in Artificial
Intelligence Systems in vital for their
successful incorporation into the society.

To conclude, the multifacetedness of
Artificial Intelligence is what brought about
the ongoing exploration. As scholars delve
deeper, comprehending complexities and
societal implication will deepen, Artificial
Intelligence, specifically autonomous
vehicles, offer numerous opportunities for
learning and exploration, with ethical issues
at the forefront.

Putting Recommendations into Practice:
Considerations and Approaches

Practical strategies for execution are
essential, even are high-level
recommendations have been spelt-out.
Seminar involving stakeholders from
different backgrounds can enhance a
shared comprehension of ethics. Cross-
functional teams comprising engineers,
designers, ethicists, and stakeholders can
collaboratively incorporate ethical concerns
into the process of development.

Consistent review and informing of
implementation approaches ensure long-
term efficiency. Establishing perfect
communication networks within cross-
functional teams is crucial to consider
different views. Involving designers in
testing processes improve their
comprehension of autonomous vehicle
systems and enhances effective
partnership.  Furthermore, cooperation
among engineers, designers and end-users
in improving Al characteristics enhances
decision-making and fosters transparency.
While executing these approaches poses
issues, measuring  success  through
guestionnaires, case studies, and ethical
decision-making evaluations can provide
valuable insights.

Harnessing scenarios and case studies to
assess respondents’ ethical decision-making
capabilities, along  with promoting
discussions on ethical concerns, can help
elSSN1303-5150
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understanding and cooperation. Monitoring
and checking these discussions help
respondents to improve ethical
understanding, which contributes to their
ethical development progress.

5. CONCLUSION

The incorporation of Artificial Intelligence
(Al) into autonomous vehicles marks a
crucial moment in the transformation of
transportation. This research paper has
ascertained the intricate dynamics of Al-
driven  safety and  decision-making
considerations, revealing both the
challenges and promises that accompany
this revolutionary technology. The findings
emphasize the nuanced nature of real-
world environments, where Al-driven
autonomous vehicles must steer
unpredictable scenarios ranging from
dynamic traffic situations to adverse
weather conditions. The ethical concerns
encapsulated in the trolley problem show
the significance of establishing clear ethical
considerations to guide Artificial
Intelligence decision-making, specifically in
morally unknown situations. Safety validity
is seen as a critical challenge, which
necessitates the development of industry-
wide standards and robust testing
methodologies. The  vulnerability  of
Artificial  Intelligence  technology to
adversarial attacks calls for practical
measure, which includes the enhancement
of adversarial robustness in Artificial
Intelligence algorithms and the
implementation of cybersecurity protocols.
In addressing these key issues, improved
sensor technologies play a crucial role in

improving perception capability, while
human-Al  relation  design  becomes
paramount for  driving trust and

understanding amongst users. Moreso, the
development of comprehensive safety
validation protocols and ethical frameworks
is needed to ensure the responsible
deployment of autonomous vehicles on our
roads. As we conclude, the future of
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Artificial Intelligence vehicles lingers on a
multi-disciplinary approach that intertwines
ethical considerations, regulatory
frameworks and technological innovation.
Ongoing collaboration and research among
policymakers, researchers, industry
stakeholders and the public will shape the
public view of autonomous transportation.
It is through these joint efforts that we can
uncover the full potential of Artificial
Intelligence in transforming mobility while
also putting safety, ethical decision-making
and the well-being of people and
communities first on the roadmap of
tomorrow. The road ahead is challenging,
but it is in overpowering these challenges
that we pave the way for a more efficient,
safer and ethically sound autonomous
future.

In addressing key questions of this study,
we recognized differences in views between
engineers and designers about safety and
decision-making in Al-driven autonomous
vehicles. While safety is universally
acknowledged, designers emphasize
transparency, whereas engineers prioritize
decision-making reliability. However,
enhancing effective collaboration and
communication between these groups can
lead to a trustworthy and comprehensive
framework for autonomous vehicles, which
align with the end-users’ expectations.

Our study emphasizes the importance of
considering human-Al relationship when
discussing autonomous vehicle systems’
reliability and effectiveness. We support
that ethics be integrated into engineers’
and designers’ training, ensuring a shared
comprehension of existing legislation and
frameworks to improve products to meet
ethical standards. Because we know the
potential impact of Al on daily life, we
recommend early execution of ethical
Artificial Intelligence training in schools to
stay at the center of this revolving
technology.

elSSN1303-5150
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Shared responsibility among individuals,
workplaces, and universities involved in
Artificial Intelligence projects is vital for
integrating ethical considerations into
Artificial Intelligence development.
Covering the gap in view between engineers
and designers can be done by developing
reliable and transparent frameworks for
autonomous vehicles that emphasize end-
user desires, involving end-users in
decision-making procedures and
considering human-Al relationship are
essential steps.

While our hypothetical strategies aim to
lessen discrepancies in ethical perspectives,
field testing is required for validation.
Future research should apply our
recommendations in real-life projects and
in workplaces to gauge their efficiency in
improving confidence in autonomous
vehicles. Furthermore, examining additional
factors which have impact on confidence,
such as responsibility and security can
provide a more detail understanding of
confidence-building in Artificial Intelligence

systems. Overall, identifying efficient
strategies for enhancing trust and
promoting their acceptance in future
system development is crucial.
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