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Abstract: Intelligent vehicles technology is growing with new developments and mobility systems. These developments arise so many
implications in an ethical manner. Specifically in some scenarios i.e., vehicle uncontrolled situations by automation systems, program
failure conditions in driving time, and many more. In this situation, who is responsible? The literature section explored the existing studies
of who, how and when designed the ethics. The policy makers and standard organizations are designed some policies and recommended
to the government which present following the policy system. These policies are only concerned about public health, environmental issues,
road safety, traffic congestion and many more. But in few areas found implications i.e., data privacy, cyber security, cost and decision-
making system etc. by existing studies. To improve this autonomous technology public fully acceptance is must. For the adoption of this
technology, users get more benefits such as travel time, safety, mobility, no traffic, less environment issues etc. and at the same time some
factors also influencing. Ethical and policy systems are linked to acceptance of this technology. Above ethics, policy and public acceptance
of these technology areas are investigated and found to have some implication gaps. This paper aims to present the existing studies and
implications in ethics, policy and public acceptance of this technology area. In future, this review study will recommend to all those doing
research, engineers, philosophers, policy design government sections to develop the sustainability system in intelligent vehicles.
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Consequentialism. Autonomous Vehicles technology comes under
the Artificial intelligence ethics section in Applied Ethics. So many
philosophers yielded different theories and introduced artificial
intelligence ethics related to autonomous technology. These
autonomous vehicles ethics are addressed and explained in the
literature review section. The applied ethics principle is concerning
a person or a system impel behaviour in a specific situation and its
decision-making system. The present following ethics are having
the implications and facing challenges every day.

1. Introduction: Automation technology plays a vital role in
the engineering, science and economy matters. Major advantages
are reducing the continuous human efforts and increasing the
technology outputs. In this technology, Autonomous vehicles were
introduced in the 1950's which were controlled by remote.
Currently this technology is updating up to fully automatic control.
Some major benefits have to compare with manual control vehicles
i.e., traffic congestion, environment issues, road accidents,
mobility, travelling time, safety, security and vehicle efficiency.
Paradox of this technology has many implications in ethical, policy
systems and people's acceptance of autonomous vehicles. So, we
considered the above implications as objectives of this review -
work. dual _common oversight
In this work, independent variables are autonomous vehicles, idarie
dependent variables are policies and ethics, mediator variable is
public acceptance and attitude, moderator variable is classified
reasons of mediator variables. These variable implications are
explained below with literature review.
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1.1. Intelligent Vehicle Ethics

Ethics is a system of moral principles and it was derived from the
Greek word “ethos”. Ethos' meaning was character or custom.

Fig 1 Ethics Factors on Autonomous vehicles

Every time these ethics are revised and explored to particular

Ethics are mainly classified by 3 areas such as Meta Ethics,
Normative Ethics and Applied Ethics. Based on these ethics
derived some theoriesi.e.,  Relativism,  Universalism,
Utilitarianism, Hedonism, Deontology, Pluralism, Absolutism and
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applications or situations. For implementing these ethics in
autonomous vehicles technology, a lot of factors influence the
manufacturers, stakeholders, policy makers, users, consumers etc
These factors are graphically represented in figure 1.

2. Literature Review

In this section explained and addressed the existing study
individually about ethics, polices and public acceptance of this
technology and their influencing factors.
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2.1. Intelligent Vehicle Ethics:

The four ethical policies which are implemented practically on real
time moving the vehicle. In German government designed the 20
ethics guidelines to design autonomous vehicles. So, all
automotive engineers are designing the vehicle based on that ethics
but the complication was these ethics are not designed by
practically. These proposed for practical ethics are very helpful to
design autonomous vehicles. The discussions about the ethical
issues of autonomous vehicles. These issues are addressed by the
existing technical and scientific reports. Most of the private
companies are influencing the users to own the autonomous
vehicle but companies are taking very low risk ethically if any
crashes are happening. Majority of industries are still exploring the
trolley problem of autonomous vehicle ethical issues. The research
gaps between autonomous vehicles' decision-making process by
using ethical framework i.e., deontology, pluralism, utilitarianism,
absolutism, relativism. Some issues are also discussed about
uncontrollable vehicle situations, decision making process and
people's attitude about these vehicles. A decision-making
algorithm inspired by the autonomous vehicle’s ethics i.e.,
contractarianism, utilitarianism and egalitarianism. This proposed
method detects the severity of behaviour of autonomous vehicles
and avoids collisions. But these policies are having different
perceptions and behaviour systems in ethical matters. The different
users' attitude and autonomous vehicle behaviour at crash
situations. By ethically presenting those autonomous vehicles are
not responded when accidents happen by themselves or others but
humans will respond. These types of trolley problem questions
raise so many ethical issues for designing the autonomous vehicle.

An identified ethical gap between the safety problems of
autonomous systems. The ethical gap means that responsibility,
liability, security aspects. This work also presented the difference
between the semantic gap, responsibility gap and liability gap of
ethical design. These gaps are referred to for future development
and control the risk factors. The different perceptions and
arguments of the trolley ethical cases of intelligent vehicles. Few
arguments are outlined and explain the difference of right or wrong
arguments. Finally suggested some positive arguments for develop
the ethics of intelligent vehicles. Introduced technology ethics
based on the automation attitude and decisions for designing
intelligent vehicles. In the explored work on ethics, most are the
trolley problems only. By using human and machine interface
some realistic ethical problems and decision systems are solved
practically. These solved ethics are very helpful to framing
intelligent vehicle technology. The criticism report of risk,
uncertainty, value sensitive design and partiality ethics on
intelligent vehicles. Most ethics are dilemmas when it comes to
reality scenarios. So many ethical challenged questions are
discussed and criticized with questions.

Intelligent vehicles ethics are designed by the trolley problem. But
in this trolley problems also have unethical solutions. Here
presented the few identified problem which is ethically wrong.
These trolley problems are having their limitations, solved only in
simulation not in practically, political influence for designing these
ethics and not solved in unpredicted situations. The current ethical
system of intelligent vehicles. These ethical systems are not
sufficient for users' liability. Here also found out the gap between
the ethics i.e. accountability, transparency, ownership, human
control, tort rules and bias system on society influencing factors.
Ethical and legal issues are raising the when intelligent vehicle

reason for road crash or accident. The ethics are designed based on
the results of pre-programmers. In reality some do not succeed
ethically. An ethical knob is designed and proposed in the
Altruistic, Impartial and Egoistic modes for analysis of the
situation and taking the decision by ethical choices. The legal,
ethics, social and economic factors of intelligent vehicles. The
above theories problems are finding and few are solved by
considering the public opinions i.e., users, engineers, stakeholders
etc. Most of the discussions about the ethical system of intelligent
vehicles successfully have not yet completed and not conducted
transparently. Few countries' legislations are designed in only
liability, security and safe driving aspects. The human drivers vs.
fully intelligent driving vision on uneven driving conditions. While
using fully intelligent vehicles, the risk factor is very low but
ethically it's wrong to replace the human driver and describe the
plausible mechanism for solving these ethical challenges in
intelligent vehicle design.

The review about the ethical questions on intelligent
vehicles behavior to human life. These ethics are divided into
mandatory and personal ethics. The mandatory ethics is related to
the society's perception about intelligent vehicles and the personal
ethics states about the current users who own this type of vehicle.
In the ethical situation most users are in a dilemma and are scared
about owning this vehicle. Finally, by using game theory method
i.e. The Prisoner’s Dilemma solution results showed most of users
are interested on personal ethics only. The intelligent vehicles
ethics for design the accident algorithms. Automotive engineers
are not accepted. 100% of intelligent vehicles avoid accidents in
all scenarios. These algorithms are mainly concerned with the
decision making of vehicle, legal responsibility of accidents and
vehicle attitude in uncertain situations. In these concern areas also
having the issues are explained. Intelligent vehicle ethical systems
raise So many issues to engineers in decision making tasks. Some
ethics are designed by morals but in the practical evaluation
process its ethical process. So in this research work proposes some
minimum requirements of designing the ethics and its more help to
design the intelligent vehicles. The new kind of ethical bot and
practically validated with some scenarios. The existing Al devices
are communicating, making decisions on their own and working
beyond the programmers’ instructions. Many debates concluded
that these all are the unethical or illegal devices i.e., self-driving
vehicle. This new Al device was accountable to program i.e.,
continuously monitoring, auditing the work and if required hold
the operation also.

The ethical analysis of intelligent vehicles road crushes
with existing issues which is addressed by Patrick Lin’s. In these
discussions questions whether by tort liability ethical law
manufacturers should be responsible for any accidents or whether
humans are giving any attention in driving to avoiding the
accidents. Finally concluded that all who own these intelligent
vehicles are not morally responsible. How intelligent vehicles
reduce road accidents; improve the efficiency of vehicles and
usage of road space. Most of the users trust these vehicles to avoid
crashes but still somewhere crashes happen by these vehicles.
Considering these scenarios, ethically the computer will be
responsible for not controlling the vehicle. Here are some ethics
which are practically implemented by intelligent vehicles to avoid
crashes. Road transportation is a very risky task to avoid crashes.
It is also significant to computer operated vehicles. By fully
intelligent vehicles ethics concluded, these vehicles are avoided
crashes at any scenario to save the driver. Criticisms of the ethical
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Table 1. Meta information of previous Ethics surveys

S.No Ethics

Findings

1 Relativism

2 Universalism

3 Utilitarianism

4 Hedonism

5 Deontology

6 Pluralism

User’s individual factors and ethical states of self-driving vehicles.

Designed ethical frame work for avoidable accidents and acceptance.
Pedestrians and users safety implications from intelligent vehicles.

Presented the Universalism ethics are hitherto for intelligent vehicles decisions.
Validated the different scenarios by virtually through ethical trolley problems.
Addressed the liability implication in robotics applications and decisions.
Refine the non-consequential ethical theories and explored the alternative ethics.

Introduced the social welfare function for solve the trolley problem by ethically
Investigated the technology, safety, utilitarianism factors towards user acceptance.
Discussed the implications about to design of social internet of things.
Described Human decisions in virtually by Utilitarianism manner.

Proposed a trolley problem solution using Utilitarianism and Al algorithms.
Addressed the Utilitarianism and liberty Artificial intelligence solutions.
Primary settings for ethical frame work in decision-making model.

Positive perception and acceptance from society by ethical manner.

Intelligent system interacting with the society and human beings.

Ethical crash algorithms for uncontrolled vehicle behaviour.

Trolley problem of AVs behaviour in unavoidable accidents situations.

Designed ethical frame work for controlling the intelligent systems.
Integrative ethical decision-making framework deigned for AV ethical implications

By ethical Knob, preference to both passengers and third parties.
Considered an AV’s behaviour as selfish or utilitarian.

7 Consequentialism

Discussed the topography of safety and ethics.

Crash-optimization algorithms for ethical dilemma solutions.

Analysed the trolley problem of intelligent vehicles ethics.

Presented robustness and implications of ethics with path planning examples.
Proposed a predictive control framework for ethical decision making.

8 Absolutism

decision-making systems also explained
applications.

with the practical

Relauvlsm

Umvmallsm

Deontology

Fig 2 Ethics are Ilnklng to User Acceptance of Autonomous technology
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3. Conclusion

Developments in intelligent vehicles technology and mobility
systems have provided more acceptances from users. This study
explored and highlighted the three dimensions of intelligent
technology are ethics, policies implications and their factors
affecting the public acceptance. Above three dimensions Meta
information and their findings clearly shown in Table 1. For
designing the ethical framework and policy systems affecting
factors also shown in Figure 2. The findings are in this paper
presented:

In ethical system, identified the several implications i.e., trolley
problems from the existing studies. Types of ethics i.e., Relativism,
universalism, utilitarianism, hedonism, deontology, pluralism,

Designed ethical frame work for avoidable accidents and acceptance.

consequentialism and absolutism are also explained with who and
when adopted these ethics for Intelligent vehicles technology.
These ethics, few are concerned about human health and the
surrounding environment. Some are the adoption for machine
ethics i.e., artificial intelligence ethics, robotics ethics and
intelligent vehicles ethics. The implementation of ethics presented
in this paper helps to prominence development towards
sustainability.

Data Availability Statement: The original contributions
presented in the study are included in the article/Supplementary
Material. Further inquiries can be directed to the corresponding
author.

Funding: This research received no special funding.

Author contributions

Sailatha Karpurapu: Literature data collection, processing,
analysis, writing original draft, Naga Venkata Raghuram:
Supervision, writing - review and editing. Authors have read and

agreed to the final version of the manuscript.

Conflicts of interest
The authors declare no conflicts of interest.

International Journal of Intelligent Systems and Applications in Engineering

IJISAE, 2022, 10(3), 281284 | 283



4. Reference:

[11.

121

3.

[4].

[5].

6.

[71.

8l

[9].

[10].

[11].

[12].

[13].

[14].

[15].

S. A. Bagloee, M. Tavana, M. Asadi, and T. Oliver, “Autonomous
vehicles: challenges, opportunities, and future implications for
transportation policies,” Journal of Modern Transportation, vol.
24, no. 4, pp. 284-303, Aug. 2016, doi: 10.1007/s40534-016-
0117-3.

Garg, K. . (2022). Beltrami’s Conjecture. International Journal on
Recent Trends in Life Science and Mathematics, 9(2), 33—40.
https://doi.org/10.17762/ijlsm.v9i2.133

T. Ebina and K. Kinjo, “Approaching the social dilemma of
autonomous vehicles with a general social welfare
function,” Engineering Applications of Artificial Intelligence,
vol. 104, p. 104390, Sep. 2021, doi:
10.1016/j.engappai.2021.104390.

A. Etzioni and O. Etzioni, “Al assisted ethics,” Ethics and
Information Technology, vol. 18, no. 2, pp. 149-156, May 2016,
doi: 10.1007/s10676-016-9400-6.

J, M. S., S. K. Dr.N.C,, M. Dr. P, T. N, and J. P. S. “IEEHR:
Improved Energy Efficient Honeycomb Based Routing in
MANET for Improving Network Performance and Longevity”.
International Journal on Recent and Innovation Trends in
Computing and Communication, vol. 10, no. 7, July 2022, pp. 85-
93, doi:10.17762/ijritcc.v10i7.5575.

N. De Moura, R. Chatila, K. Evans, S. Chauvier, and E. Dogan,
“Ethical decision making for autonomous vehicles,” IEEE
Xplore, Oct. 01, 2020.
https://ieeexplore.ieee.org/abstract/document/9304618 (accessed
Mar. 30, 2022).

M. Cunneen, M. Mullins, F. Murphy, D. Shannon, 1. Furxhi, and
C. Ryan, “Autonomous Vehicles and Avoiding the Trolley
(Dilemma):  Vehicle Perception, Classification, and the
Challenges of Framing Decision Ethics,” Cybernetics and
Systems, vol. 51, no. 1, pp. 59-80, Sep. 2019, doi:
10.1080/01969722.2019.1660541.

L. T. Bergmann et al., “Autonomous Vehicles Require Socio-
Political ~Acceptance—An  Empirical and  Philosophical
Perspective on the Problem of Moral Decision Making,” Frontiers
in Behavioral Neuroscience, vol. 12, Feb. 2018, doi:
10.3389/fnbeh.2018.00031.

Nouby M. Ghazaly, M. M. A. . (2022). A Review on Engine Fault
Diagnosis through Vibration Analysis . International Journal on
Recent Technologies in Mechanical and Electrical Engineering,
9(2), 01-06. https://doi.org/10.17762/ijrmee.v9i2.364

W. Brenner and A. Herrmann, “An Overview of Technology,
Benefits and Impact of Automated and Autonomous Driving on
the Automotive Industry,” Digital Marketplaces Unleashed, pp.
427-442, Sep. 2017, doi: 10.1007/978-3-662-49275-8_39.

J. Fleetwood, “Public Health, Ethics, and Autonomous
Vehicles,” American Journal of Public Health, vol. 107, no. 4, pp.
532-537, Apr. 2017, doi: 10.2105/ajph.2016.303628.

André Sanches Fonseca Sobrinho. (2020). An Embedded Systems
Remote Course. Journal of Online Engineering Education, 11(2),
01-07. Retrieved from
http://onlineengineeringeducation.com/index.php/joee/article/vie
w/39

I. Barabas, A. Todorut, N. Cordos, and A. Molea, “Current
challenges in autonomous driving,” IOP Conference Series:
Materials Science and Engineering, vol. 252, p. 012096, Oct.
2017, doi: 10.1088/1757-899x/252/1/012096.

A. K. Faulhaber et al., “Human Decisions in Moral Dilemmas are
Largely Described by Utilitarianism: Virtual Car Driving Study
Provides Guidelines for Autonomous Driving Vehicles,” Science
and Engineering Ethics, vol. 25, no. 2, pp. 399418, Jan. 2018,
doi: 10.1007/s11948-018-0020-x.

G. Contissa, F. Lagioia, and G. Sartor, “The Ethical Knob:
ethically-customisable automated vehicles and the law,” Artificial
Intelligence and Law, vol. 25, no. 3, pp. 365-378, Sep. 2017, doi:
10.1007/s10506-017-9211-z.

[16].

[17].

[18].

[19].

[20].

[21].

A. Etzioni and O. Etzioni, “Al assisted ethics,” Ethics and
Information Technology, vol. 18, no. 2, pp. 149-156, May 2016,
doi: 10.1007/s10676-016-9400-6.

S. Burton, |. Habli, T. Lawton, J. McDermid, P. Morgan, and Z.
Porter, “Mind the Gaps: Assuring the Safety of Autonomous
Systems from an Engineering, Ethical, and Legal
Perspective,” Artificial Intelligence, p. 103201, Nov. 2019, doi:
10.1016/j.artint.2019.103201.

T. Fournier, "Will My Next Car Be a Libertarian or a Utilitarian?
Who Will Decide?" in IEEE Technology and Society Magazine,
vol. 35 no. 2, pp. 4045 June 2016, doi:
10.1109/MTS.2016.2554441.

Agarwal, D. A. . (2022). Advancing Privacy and Security of
Internet of Things to Find Integrated Solutions. International
Journal on Future Revolution in Computer Science &Amp;
Communication Engineering, 8(2), 05-08.
https://doi.org/10.17762/ijfrcsce.v8i2.2067

T. J. M. Bench-Capon, “Ethical approaches and autonomous
systems,” Artificial Intelligence, vol. 281, p. 103239, Apr. 2020,
doi: 10.1016/j.artint.2020.103239.

Kose, O., & Oktay, T. (2022). Hexarotor Yaw Flight Control with
SPSA, PID Algorithm and Morphing. International Journal of
Intelligent Systems and Applications in Engineering, 10(2), 216—
221. Retrieved from
https://ijisae.org/index.php/IJISAE/article/view/1879

International Journal of Intelligent Systems and Applications in Engineering

IJISAE, 2022, 10(3), 281 284 | 284



