Innovative Applications of Al
Vol.2 Issue 1(2025)

Legal and Ethical Analysis Based on Three Autopilot Accidents

Tingting Li'*
'School of Public Administration, Nanfang College Guangzhou, Guangzhou, 510000, China

*1L1963629503@outlook.com
https://doi.org/10.70695/IAAI202501 A9

Abstract

This paper selects three typical cases, namely, the fatal accident of Tesla Model S in the United States in
2016, the fatal accident of Uber's self-driving vehicle in 2018, and the defective case of Tesla's 'phantom
brakes' in Germany in 2023, and discusses the legal and ethical attribution of responsibility in three self-
driving accidents based on the legal frameworks of China's Road Traffic Safety Law, the Civil Code,
and Hong Kong's Tort Law and the Road (Traffic and Licensing Regulations in Hong Kong, the study
systematically explores the attribution of legal and ethical responsibilities in autopilot accidents using
case analysis and jurisdictional comparisons. The study finds that technical defects are the core cause of
accidents, and the manufacturer should be the first responsible party to bear the responsibility for
product defects; however, in the assisted driving mode, the user's failure to comply with the operational
norms (e.g., ignoring system warnings, disengaging from the steering wheel monitoring) also needs to
be shared with the responsibility. In a completely driverless scenario, the operator and the manufacturer
share the systemic risk. Existing laws are lagging behind, making it difficult to clearly define the
boundaries between technical defects and human negligence, and the ethical dimension faces challenges
such as the choice of the value of life and the contradiction of technological autonomy. Based on this,
this paper proposes that we need to refine the criteria of responsibility division by scenario-based
thinking, promote special legislation on autonomous driving, strengthen the obligation of manufacturers
to be transparent about technology, and build a global ethical framework that takes into account cultural
differences, so as to balance technological innovation and public safety, and to promote the sustainable
development of autonomous driving technology and social trust.

Keywords Autonomous Driving Technology; Law and Ethics; Accident Liability; Legal Framework;
Ethics

1 Introduction

With the development of technology, the application of self-driving technology is moving from the
laboratory to the market and has attracted widespread attention worldwide. According to statistics, the
world's major automakers and technology companies have invested tens of billions of dollars in the
research and development of self-driving technology, and it is expected that by the end of 2025, the size
of the global self-driving car market will exceed tens of billions of dollars. However, along with the rapid
development of the technology, self-driving accidents have occurred frequently, exposing many legal and
ethical dilemmas in the application of the technology. Self-driving cars pose significant ethical and social
challenges that require the adoption of relevant ethical applications [1]. In particular, there is an urgent
need to establish a sound legal and ethical framework in the determination of accident liability, ethical
considerations of algorithmic decision-making, and data security.

Currently, the academic research on autonomous driving accidents mainly focuses on the two aspects
of technological improvement and legal regulation. At the technical level, the research focuses on the
optimisation of perception system and the improvement of decision-making algorithms, etc. At the legal
level, it mainly explores the issues of liability determination standard and compensation mechanism.
However, there is a relative lack of systematic research that combines the legal framework with ethical
considerations, especially in the comparative research between different jurisdictions. This is because the
development of autonomous driving technology is not only a technical issue, but also involves legal and
social challenges, and requires comprehensive consideration of various factors [10].

Therefore, this paper selects three representative cases of autonomous driving accidents, combines the
legal frameworks of mainland China and Hong Kong, China, to deeply analyse the legal liability
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determination of autonomous driving technology, and analyses the deep-rooted problems of accident
liability from an ethical perspective. This study adopts a combination of case analysis and comparative
research, aiming to provide theoretical support for improving the legal norms and ethical framework of
autonomous driving technology.

2 Anatomy of Legal Dilemmas in Autopilot Accidents

2.1  Legal Attribution of Accident Liability

Governments are developing different responses to address the risks posed by self-driving cars,
including safety, liability, privacy and cybersecurity [2]. For example, in mainland China, the application
of self-driving technology has brought unprecedented challenges to the determination of liability for
traffic accidents. According to the relevant provisions of the Road Traffic Safety Law of the People's
Republic of China and the Civil Code of the People's Republic of China, the determination of liability
usually needs to take into account a variety of factors, such as the technical system, the driver's behavior,
and the external environment. In an autonomous driving accident, how to divide responsibility and define
fault has become a complex legal issue. Often, the existing legal framework is still difficult to adapt to the
needs of this emerging field, and there is an urgent need to further clarify and refine the relevant legal
provisions, especially in the determination of the subject of liability.

In Hong Kong, China, although there are certain provisions in the relevant legal system, such as the
Roads (Traffic and Concessions) Regulations and the Torts Act, there are still limitations in the
applicability of these laws to autonomous driving technology. In particular, with the increasing
complexity of the technology, how to deal with the issues of design defects of autonomous driving
systems, monitoring responsibilities and the responsibilities of vehicle owners and users have become
difficult in the application of the law. The legal system in Hong Kong emphasizes the comprehensive
assessment of multi-faceted liabilities, in particular the reliability of the technical system, the monitoring
responsibilities of the driver or safety officer, and the safety and security responsibilities of the
manufacturer, which need to be further clarified in future law reforms.

2.2 Inadequacies in the Legal Framework

The rapid development of autonomous driving technology has far exceeded the coverage of the
existing legal framework, resulting in the frequent lack of a clear legal basis for dealing with autonomous
driving accidents. On the one hand, the existing legal framework has not yet provided sufficient guidance
for the application of automatic driving technology, especially in the areas of product liability and
technical defects determination, etc., and the current law cannot timely adapt to the needs of technological
progress. On the other hand, the existing traffic legal system is mainly applicable to the traditional manual
driving mode, and in the context of the increasing popularity of autonomous driving technology, the
lagging nature of the existing laws has caused trouble in the legal settlement of accidents and the
determination of responsibility.

And while driverless cars, as a technology, provide human beings with a new experience in terms of
science and technology, there are ethical and value-based factors behind the social problems they cause,
and the resolution of these problems requires the intervention of the law [16]. Therefore, it is necessary to
revise the existing laws, especially to clarify how to divide responsibilities between self-driving system
failures, driver behavior, and other related factors. Whereas the development of self-driving cars is at the
forefront of the intersection of artificial intelligence and the law, the existing legal framework may have
difficulty adapting to this technological advancement [9]. Specialized legislation related to autonomous
driving is urgently needed in places such as mainland China and Hong Kong to ensure the safety and
reliability of the technology and its social acceptance.

2.3 Torah Analysis of Specific Cases

From 2016 to 2021, traffic accidents related to automated driving technology have occurred one after
another in several countries around the world, especially in China, the United States, and Germany, where
different degrees of accidents have occurred during automated driving tests. These accidents reflect the
inadequacy of autonomous driving systems in complex environments, where problems such as technical
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failures, poor decision-making, and driver monitoring failures occur. The frequency of accidents not only
reveals the limitations of autonomous driving technology in practice, but also the shortcomings of the
existing legal framework in dealing with emerging technologies. Differences in the application of laws in
different countries in dealing with these accidents further exacerbate the challenges in terms of attribution
of liability, compensation mechanisms and public safety protection. Against this background, the specific
case studies that follow will explore the legal application and ethical considerations in autonomous
driving accidents in mainland China, the United States, and other countries.

Case 1: May 7, 2016, Tesla Model S fatal accident in Florida, USA

On May 7, 2016, a fatal Tesla Model S accident occurred in Florida. At the time of the accident, the
vehicle was in "Autopilot" mode and the driver, although seated in the driver's seat, did not actively
intervene. Tesla's Autopilot system failed to recognize a semi-trailer truck crossing the highway in front
of the vehicle, resulting in a high-speed collision with the truck that killed the driver. Following the
accident, Tesla and the authorities investigated the technical flaws in the system. Although the system
demonstrated a high level of autopilot capability under certain conditions, in this accident, the system's
perception and reaction capabilities were significantly insufficient and failed to avoid the accident.

As far as the relevant laws in mainland China are concerned, according to Article 76 of the Road
Traffic Safety Law, if a traffic accident is caused by the driver's behavior, the determination of
responsibility should be based on the principle of fault. In this case, although the vehicle was in auto-pilot
mode, the driver still had monitoring responsibility. According to Article 123 of the Civil Code, if a
product defect causes damage to another person, the victim can claim compensation from the producer or
seller. In the case of the Tesla Model S accident, Tesla may be partially liable for product defects if the
investigation shows that the system was defective in perception or decision-making.

In addition, the driver's over-reliance on the autopilot system and failure to take over control in a
timely manner may have led to a failure to fulfill his or her obligation to drive safely, and thus the driver
may also be partially responsible for the accident. Overall, the determination of accident liability needs to
balance the defects of the technical system and the negligent behavior of the driver, and to clarify the
boundary of responsibility between the two.

In terms of the relevant laws of Hong Kong, China, according to the principle of negligence liability in
Hong Kong's Tort Law, if the driver fails to take over the vehicle in time, it may constitute negligent
behavior, and he or she needs to bear the corresponding responsibility for the accident. Under the Roads
(Traffic and Licenses) Regulations, vehicle manufacturers are responsible for ensuring the safety of their
autopilot systems. If the investigation results show that Tesla's system has technical defects, Tesla may be
partially liable for failing to fulfill its safety and security obligations. Therefore, Hong Kong law similarly
needs to clarify the allocation of responsibility between the system developer and the driver, taking into
account the roles of technical defects and human negligence. Therefore, in order to effectively assign
liability for autopilot accidents, the O'Connell's razor principle and the effective and practical principle of
liability should be followed when dealing with related accidents again [15].

Case 2: Uber self-driving vehicle fatal accident in Tempe, Arizona, USA, March 18, 2018

On March 18, 2018, Uber's self-driving test vehicle was involved in a fatal accident in Tempe,
Arizona, USA. The vehicle was in self-driving mode but failed to recognize a pedestrian crossing the road
in time, resulting in the pedestrian's death. The accident exposed the shortcomings of self-driving systems
in handling complex environments, especially when it comes to recognizing irregular obstacles such as
pedestrians. At the time of the accident, there was a safety officer sitting in the driver's seat of the vehicle,
ready to take over control if necessary, but due to a delayed reaction, the accident could not be avoided in
time.

According to Article 76 of the Road Traffic Safety Law of mainland China, if the pedestrian is not at
fault, the motor vehicle party shall bear the responsibility for the accident. In the accident, the pedestrian
was not at fault, so Uber, as the motorized vehicle party, should bear full responsibility for the
compensation. At the same time, according to Article 123 of the Civil Code, if the self-driving system has
technical defects, Uber, as the producer of the system, needs to bear the corresponding product liability.
The accident revealed the defects of the self-driving system in a complex traffic environment, and Uber
may be liable for its technical defects due to poor product design.

In addition, the failure of Uber's safety officer to take over the vehicle in time may also be considered
negligent behavior. According to the principle of fault liability in the Civil Code, Uber may be liable for
the safety officer's negligence. Ultimately, the apportionment of liability for the accident will need to take
into account the technical problems of the self-driving system and the monitoring responsibility of the
safety officer.
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In Hong Kong, according to the principle of fault liability under the Tort Law, if the safety officer fails
to take over the vehicle in a timely manner, he/she may have to bear part of the responsibility for the
accident. Meanwhile, the Roads (Traffic and Licensing) Regulations stipulate that vehicle manufacturers
have a duty to ensure that the self-driving systems they produce are safe and reliable. If there is a
technical defect in Uber's self-driving system that prevents it from recognizing pedestrians or reacting
correctly, Uber will be liable for the safety of the system.

Case 3: Tesla Model 3 Autopilot "Ghost Brake" Defect in Germany, 2023

In 2023, the District Court of Traunstein, Germany, ruled that the Tesla Model 3's Autopilot system
had a design defect and was "not suitable for normal use". The case arose after the owner, Christoph
Lindner, repeatedly experienced the vehicle braking without warning when entering and exiting tunnels,
changing road conditions, or approaching large vehicles (i.e., "phantom braking"), which resulted in an
extremely unsafe driving experience. For example, the Autopilot system suddenly decelerated to 96km/h
for no apparent reason when the vehicle was traveling at 140km/h on a highway, without detecting any
obstacles or traffic signals. Similar situations occurred frequently during the 700-kilometer expert test and
even forced the suspension of the test due to safety risks. The court found that such technical defects
significantly increased the risk of traffic accidents and violated the reasonable expectations of consumers
regarding the functional reliability of high-priced models, and ultimately ruled that Tesla should fix the
vehicle defects. The case then proceeded to appeal before the Higher Court of Munich, where the owner
claimed that the repair alone could not solve the problem and demanded that the purchase contract be
terminated or the vehicle be replaced with a non-defective one.

According to Article 76 of the Road Traffic Safety Law of the People's Republic of China, liability for
traffic accidents must be apportioned on the basis of the principle of fault, and if the accident is caused by
a technical defect in the vehicle, the manufacturer is liable. Article 123 of the Civil Code further specifies
that if a defective product causes damage to another person, the infringed person has the right to request
compensation from the producer or seller. In this case, if the Tesla Autopilot system is proved to have
algorithmic misjudgment or sensor defects (e.g., the "phantom brakes" are caused by environmental
misrecognition), Tesla, as a manufacturer, is liable for product liability. In addition, although the Road
Traffic Safety Law emphasizes the driver's duty to control the vehicle, if the system's autonomous
decision-making directly triggers dangerous behavior (e.g., braking without warning), the driver's duty to
monitor and control the vehicle may be mitigated due to technological uncontrollability. However, if the
driver is overly reliant on the system and fails to intervene in a timely manner, the proportion of
responsibility still needs to be determined in the context of the specific situation. This case reflects the
need to further clarify the criteria for defining "technical defects" and the mechanism for balancing the
responsibilities of the producer and the obligations of the user when dealing with defects in automated
driving technology in mainland China.

According to the principle of negligence under Hong Kong's Tort Law, manufacturers are obliged to
ensure that their products meet reasonable safety standards. If the Tesla Autopilot system is proved to
have a design defect (e.g. "ghost braking" behavior) and the defect directly leads to driving risks, Tesla
may be held liable for breaching its safety obligations under the Roads (Traffic and Licensing)
Regulations. At the same time, Hong Kong's Sale of Goods Ordinance requires goods to be of
"merchantable quality", i.e. of a quality that meets the reasonable expectations of consumers in terms of
functionality and safety. In this case, the court found that the Autopilot system was "not fit for normal
use", indicating that it did not meet the standard of reliability expected of a high-priced vehicle, and the
consumer could seek rescission of the contract or make a claim on this basis. In addition, although the
Hong Kong Personal Data (Privacy) Ordinance does not directly address technical defects, it does require
companies to make transparent disclosure of product performance. If Tesla fails to adequately inform the
limitations of the Autopilot system (e.g. the risk of miscalculation in specific scenarios) in its sales, it may
constitute misleading publicity and be subject to civil or administrative liability. This case suggests that
Hong Kong law needs to refine the meaning of "merchantable quality" in the field of autonomous driving
and strengthen the obligation of manufacturers to inform the public of technical risks.

3 Anatomy of Ethical Dilemmas in Autonomous Driving Accidents

The rapid development of autonomous driving technology has dramatically changed the transportation
system, bringing efficiency gains and safety improvements, but it is also accompanied by a series of
complex ethical dilemmas. Self-driving cars have far-reaching implications at the moral and social levels,
including issues such as attribution of responsibility, dignity and justice [4]. These issues are mainly
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reflected in the aspects of technological autonomy and human control, the choice of life value, and
privacy protection and data security, reflecting the profound contradiction between technological progress
and social moral norms.

3.1 Technological Autonomy and Human Right to Control

One of the core advantages of autonomous driving technology is its high degree of autonomy, which
can significantly improve driving efficiency and safety. However, with the increasing degree of
technological autonomy, algorithmic decision-making in self-driving vehicles involves ethical and
technical issues, including potential biases and safety risks [3], and self-driving technology raises
significant challenges at the moral and ethical levels, especially its contradiction with human control
constitutes a major ethical dilemma.On May 7, 2016, the Florida, USA Tesla Model S fatal accident in
Florida, USA on May 7, 2016, profoundly revealed this dilemma. The vehicle was in "Autopilot" mode,
and the system failed to recognize a semi-trailer truck crossing the highway in front of it, causing the
vehicle to hit the truck at high speed and killing the driver. The accident investigation revealed that the
system failed to detect the contrast between the white body of the truck and the sky, and therefore failed
to apply the brakes. At the same time, the driver did not perform any maneuvers on the vehicle for seven
seconds prior to the accident, demonstrating his over-trust in the system. This accident not only exposed
the limitations of self-driving technology, but also reflected deeper problems in human-computer
interaction.

Further evidence of this dilemma is the fatal Uber self-driving vehicle accident that occurred on March
18, 2018 in Tempe, Arizona, USA. In the world's first fatal crash involving a self-driving vehicle, the
vehicle failed to recognize a pedestrian crossing the street while traveling at approximately 40 mph in
fully autonomous driving mode. Despite being equipped with a safety officer, the vehicle similarly failed
to take over in time to avoid an accident. The incident further highlights the deep tension between
technological autonomy and human control in self-driving technology. A key issue is the limitations of
the system's ability to make decisions in complex environments, especially at night or in poorly lit
conditions; on the other hand, the safety officer's over-reliance on the system has led to a failure to
adequately fulfill his monitoring responsibilities.

These two accidents have triggered a wide-ranging discussion on the attribution of responsibility for
autonomous driving technologies. The technical limitations of the system and the over-reliance of the user
create an irreconcilable contradiction. As technological autonomy increases, the human driver's ability to
respond to emergencies may gradually deteriorate, rendering him or her unable to effectively take over
the vehicle at critical moments. This imbalance between technological dependence and human
intervention capabilities constitutes a central problem in the development of autonomous driving
technology that needs to be addressed. Although it is significant that the German ethical guidelines for
autonomous driving lead the world in laying the ethical foundation; however, there are serious flaws in its
provisions on ethical dilemmas, which may ultimately shift the subject of responsibility for accidents
from the autonomous driving system to the human driver [16]. At the same time, this also highlights that
how to enhance technological autonomy while maintaining a moderate human intervention capability in
the design of autonomous driving systems is an important issue that needs to be explored in depth.

3.2 Choice of the Value of Life

The choice of the value of life is one of the challenging issues in the ethical dilemma of autonomous
driving technology. The system is faced with scenarios in which it has to make a difficult choice between
protecting passengers inside the vehicle and external pedestrians in an emergency situation. For example,
the German Ministry of Transportation issued an ethical guideline on self-driving cars in 2017, which
aims to provide a framework for ethical decision-making in self-driving systems. The guideline explicitly
states that self-driving systems must not make distinctions in the value of life in emergency situations
based on factors such as age, gender, or race. This provision aims to avoid systems discriminating against
specific groups in their decision-making and to ensure that the value of life is equally respected for all
people. However, this guidance has also generated extensive discussion. For example, if a system must
choose between protecting passengers in the vehicle and protecting pedestrians, what should be the trade-
off? The popularity of self-driving cars raises significant ethical issues, including how to make decisions
in life-and-death situations [8]. In addition, people in different cultures prioritize the value of life
significantly differently, and this guideline may face challenges in its global application.
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According to the MIT "Moral Machines" survey, there are significant differences in the ethical
decision-making of people in different countries and cultures with respect to autonomous driving systems.
The survey collected public perceptions of life-value choices by simulating decision-making scenarios of
self-driving vehicles in emergency situations. The findings show that there are significant differences in
people's ethical decision-making about self-driving systems across countries and cultures. And the
different preferences of people in different cultural contexts for the ethics of autonomous driving
decisions revealed by this experiment pose a challenge for the development of a globally harmonized
ethical framework for autonomous driving [13]. For example, some societies tend to favor the protection
of the majority, while others are more concerned with the protection of vulnerable groups. This finding
reveals that ethical considerations are crucial in the development and deployment of self-driving cars to
ensure that they are in line with societal values [6][7]. Ethical issues play a central role in the design and
decision-making process of self-driving cars, as these systems need to make ethical choices in times of
crisis [11]. The algorithmic design of autonomous driving systems is usually based on universal ethical
principles, but these principles may not be accepted in different cultural contexts. Therefore there is a
need to set mandatory ethical standards in self-driving cars according to different situations to ensure
ethical decision making in critical situations [5].

3.3  Ethical Dilemma of Liability Determination

With the rapid development of self-driving technology, the problem of attributing responsibility for
self-driving vehicles in traffic accidents is becoming more and more complex. In the case of automatic
driving systems and human drivers participating together, how to define the responsibility of both has
become a core problem to be solved at the legal and ethical levels. Especially when it comes to the
malfunctioning of autonomous driving systems or failure to take timely emergency measures, the
determination of responsibility is not only a technical issue, but also an ethical and moral challenge.

The inability of autonomous driving systems to perfectly recognize complex traffic environments or
make instantaneous decisions in some cases has led to a profound contradiction between technological
autonomy and the responsibility of driver monitoring. In the context of increasing technological
autonomy, the driver's responsibility to monitor the vehicle has been neglected in many accidents. The
existing legal framework, while providing for driver responsibility, lacks targeted clarity on the handling
of autonomous driving technologies. For example, in the fatal Tesla Autopilot accident in 2016, despite
the system's theoretically high level of automation, its failure to recognize the obstacle ahead in time led
to the accident. At this point, the question arises as to how the law defines liability: is it solely attributable
to the system's design flaws, or should it take into account the driver's failure to fulfill his or her duty to
supervise? This question involves not only the improvement of the technology itself, but also how to
ethically draw clear boundaries for different responsible parties.

In addition, the ethical dilemma of autonomous driving technology is also reflected in the contradiction
between "over-reliance" and "proper supervision". Drivers often rely too much on the decision-making
ability of the system when using autonomous driving systems, resulting in failure to take over the control
in time when the system malfunctions or critical situations occur. Ethically, should this "over-reliance" be
an important factor in determining liability? If the driver fails to fulfill his basic monitoring
responsibilities at critical moments, does it mean that he should be partially responsible for the accident?
This question has been raised in a number of autonomous driving accidents, especially when the system
and human decision-making are not properly coordinated, and the attribution of responsibility becomes
ambiguous.

From a legal perspective, there are limitations in the applicability of the existing legal system to
autonomous driving technology. In mainland China, for example, although the Road Traffic Safety Law
and the Civil Code stipulate the basic principles for determining liability in traffic accidents, in the
context of automated driving technology, these legal provisions are not able to effectively address the
legal liability issues arising from technical failures or system imperfections in actual operation. In
particular, the existing legal framework still does not provide a clear answer as to how to define the
responsibilities of the manufacturer, vehicle owner and driver in an accident. Meanwhile, the relevant
legal system in Hong Kong faces similar challenges. While the Torts Act and the Roads (Traffic and
Licensing) Regulations provide a framework for determining liability in traffic accidents, the existing
laws fail to adequately take into account the rapid advancement of technology and the new ethical
liability issues that arise as a result in the face of the complexity of autonomous driving systems.

Ethically, the dilemma of liability determination is not only a matter of legal application, but also
involves how to balance the rights and obligations of different subjects. For example, can the boundary
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between the product safety responsibility to be borne by the manufacturer and the supervisory
responsibility to be fulfilled by the driver find a reasonable distribution in each accident case? At the
same time, how to assess the relative responsibility between the design defects of an automated driving
system and the negligent behavior of a driver after an accident also requires more careful ethical thinking.
The legal frameworks of different jurisdictions may differ in their answers to this question, but all need to
find a balance at the intersection of technology and ethics. As autonomous driving technology becomes
more widespread and the public's expectation of liability determination grows, the law and ethics should
be updated in tandem to ensure that the development of technology and the implementation of social
responsibility can be harmonized with each other.

Overall, the ethical dilemma of responsibility determination triggered by autonomous driving
technology is not only a challenge to the existing legal framework, but also a profound reflection on the
relationship between technology and human behavior. In the dual dimensions of law and ethics, how to
reasonably divide responsibility and avoid the imbalance between technological dependence and human
regulatory responsibility is the key to promoting the healthy development of autonomous driving
technology. The solution to this problem requires joint efforts from the improvement of laws, the
formulation of ethical principles, and the improvement of technology, in order to ensure that autonomous
driving technology can realize sustainable progress and application under the leadership of the legal
framework and social ethical norms.

4 Conclusion

The rapid development of autonomous driving technology is profoundly reshaping the liability pattern
of the transportation system, and the determination of accident liability must be based on the balance
between the differences in technology application scenarios and legal ethics. Under the current practice
framework, the manufacturer of the self-driving vehicle should be regarded as the first responsible subject
of the accident, because as the core subject of technology development and system design, it has the
unshirkable obligation to guarantee the reliability of the algorithm, the accuracy of the sensor and the
safety of the system. Whether it is the "phantom braking" caused by the environmental miscalculation of
Tesla's Autopilot system or the fatal accident caused by the failure of Uber's test car to recognize
pedestrians, technological defects have always been at the core of the root causes of accidents. When an
autonomous driving system has design flaws or fails to meet reasonable safety standards, the
manufacturer is primarily liable under the principle of product liability. However, the division of
responsibility is not absolute, especially in the field of private cars that are not yet fully driverless, the
interaction between user behavior and system prompts is also critical. If the driver fails to comply with
the operating regulations (e.g., takes his hands off the steering wheel, ignores the system warnings) when
turning on the autonomous driving function, his negligent behavior may form the basis for the allocation
of liability. At this point, the law needs to establish a dynamic balance between the manufacturer's
technical defects and the user's supervisory failures, and should not over-emphasize the user's
responsibility to weaken the company's investment in technical safety, nor should it exempt the user from
the basic duty of care due to technological dependence.

It is worth noting that the attribution of responsibility for commercialized vehicles such as completely
driverless cabs is significantly different. In such scenarios, where control of the vehicle is fully ceded to
the system and passengers or third-party users cannot intervene in driving decisions, the scope of
responsibility of manufacturers and operators should be further expanded. On the one hand, operators
need to ensure the continuous and reliable operation of vehicles in complex environments, and assume
full responsibility for system failures or algorithmic miscalculations; on the other hand, manufacturers
need to provide transparent support for technology iteration, to avoid systemic risks due to data training
bias or insufficient scenario coverage. In contrast, private car users retain ultimate control, and their
liability should be determined in conjunction with technical limitations and operational compliance. For
example, if the system explicitly requires the driver to maintain attention and the user causes an accident
due to over-reliance on the technology, the proportion of responsibility should be tilted in favor of the
user. The future improvement of the legal framework needs to be based on scenario-based thinking, and
for the different modes of completely driverless and assisted driving, the obligation boundaries of
manufacturers, operators, users and regulators should be refined, so as to build a sustainable liability
ecosystem between technological innovation and public safety. Only through the double guarantee of
legal clarity and ethical inclusiveness can autonomous driving technology truly realize the symbiosis of
social trust and technological development.
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5 Prospect

As an important driving force for future transportation development, autonomous driving technology is
reshaping the way we travel at an unprecedented speed. Its rise seems to bring us one step closer to the
"perfect transportation system", but the calmness and rationality of technology cannot completely replace
human emotions and moral judgment. How to prioritize the life of each self-driving car in the face of
emergencies and how to balance personal privacy and public safety are issues of personal interest to every
individual. We hope that technology can be an undifferentiated and impartial decision-maker, but in
reality, the algorithms and data behind the technology often do not fully reflect the complex social ethics
and cultural diversity. Because of this, the application of autonomous driving technology requires not
only the iteration and updating of technology, but also the continuous improvement of the ethical
framework, in order to truly allow the technology to serve human beings, rather than replacing human
judgment and responsibility.

Reflecting on the ethical dilemmas of autonomous driving technology, we should not only focus on
how to solve these problems through technical means, but also think about how to coexist and harmonize
technological advances with social moral norms. The development of technology should not be divorced
from human moral values, and the improvement of laws and policies, as well as the public's
understanding of and participation in the technology, are the keys to ensuring that this technology can be
widely accepted and benefit society. At the same time, technology innovators and policymakers need to
always remember that technology exists for human beings, and only on the basis of respecting individual
rights and safeguarding the public interest can technology truly promote social progress. Therefore, the
development of automatic driving technology is not a road that can be traveled by technological
breakthroughs alone, and it requires us to think cautiously in every progress: does the convenience of
technology come at the expense of certain human values? How to find a balance between the coldness of
technology and the warmth of humanity? These questions are not only reflections in the field of
autonomous driving, but also a profound revelation of all cutting-edge technological development. In the
era of rapid advancement of technology, we need to maintain the care of human values and social
responsibility, only in this way, technology can truly move forward with mankind and bring a brighter
future.
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