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Abstract: This study explores the impact and
challenges of artificial intelligence (AI)
technologies on human free will and
autonomy within the context of a digital
society. Utilizing literature review and
theoretical analysis, it systematically
examines theories and findings related to free
will, human autonomy, and AI across
interdisciplinary fields such as philosophy,
computer science, and sociology. Through
logical deduction and critical analysis, the
study investigates the mechanisms by which
AI affects human autonomy in applications
such as cognitive assistance, decision support,
and behavior guidance. The findings indicate
that AI, leveraging its powerful data
processing capabilities and algorithmic
recommendation systems, is reshaping human
patterns of information acquisition, decision-
making, and behavioral choice, potentially
leading to issues such as algorithmic
constraints on cognition, reliance on external
technological support for decision-making,
and diminished behavioral autonomy.
Furthermore, the opacity and value-laden
nature of AI systems pose a potential threat to
the expression of human free will. The study
concludes that the challenges posed by AI to
human autonomy in the digital society are not
only technological but also touch upon
philosophical, ethical, and governance aspects,
necessitating a coordinated response across
multiple dimensions, including technology
optimization, institutional refinement, ethical
standards, and the enhancement of human
agency to preserve free will and autonomy in
the digital age.
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1. Introduction

1.1 Background and Significance
The rapid development of digital technology has
ushered society into a new phase, with AI
serving as a core driving force. The global AI
market has seen exponential growth, with an
annual increase exceeding 30% over the last five
years and applications in critical sectors like
healthcare, finance, and transportation exceeding
60%. While AI enhances operational efficiency
through technologies such as image recognition
and natural language processing, it also poses
potential challenges to traditional notions of
human free will and autonomy.
Philosophically, free will and autonomy embody
human subjectivity, encompassing control over
one’s actions and value judgments. However, the
widespread application of AI increasingly
influences the processes of information
acquisition, decision-making, and behavioral
choice. For instance, intelligent recommendation
systems may restrict cognitive boundaries by
selectively presenting information based on user
data, while automated decision systems in areas
like finance and criminal justice are changing
traditional decision-making paradigms.
Investigating the effects of AI on human
autonomy contributes to clarifying the
relationship between technological advancement
and human subjectivity, providing theoretical
support for ethical frameworks and institutional
improvements in the digital society.

1.2 Review of Research Status
Internationally, research on AI and human
autonomy has been extensive and fruitful. In
philosophy, Heidegger's technological
philosophy offers vital perspectives, highlighting
technology's role in shaping human existence.
Dreyfus critiques AI's limitations in mimicking
human intelligence from a phenomenological
standpoint. Sociologically, Castells' theory of the
"network society" emphasizes how digital
technology reshapes social relations, but there is
less exploration of AI's specific interactions with
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human autonomy. Ethically, the EU's "Ethics
Guidelines for Trustworthy AI" introduces
principles like "human agency and oversight" to
frame technological development, though
practical implementations face challenges.
Research in China has rapidly increased, with
scholars examining these issues from multiple
disciplinary perspectives. Philosophers have
explored the ontological status of free will in the
AI era, while sociologists focus on algorithmic
discrimination and data privacy's impact on
autonomy. Legal scholars discuss liability in AI
decision-making. Despite significant
contributions, gaps remain in systematically
analyzing AI's mechanisms in challenging
human autonomy and proposing multifaceted
collaborative strategies to address these issues.

1.3 Research Content and Methodology
This study systematically analyzes the
challenges posed by AI to human autonomy
within a digital societal framework. Key areas of
focus include defining core concepts and
theoretical foundations of the digital society, free
will, human autonomy, and AI; examining
specific manifestations of AI's challenges to
autonomy in cognition, decision-making, and
behavior; unveiling underlying mechanisms,
such as data-driven models, technological
opacity, and value orientation; evaluating
individual, social, and philosophical implications;
and proposing multidimensional strategies
encompassing technology, policy, ethics, and
education.
Employing an interdisciplinary research
approach, this study combines literature review,
logical analysis, and case studies. It constructs a
theoretical framework through an extensive
review of relevant literature from philosophy,
sociology, and computer science, employs
logical reasoning to analyze interconnections,
and incorporates typical AI applications, such as
social media algorithms, autonomous driving
systems, and intelligent medical diagnostics, to
enhance the study's practical explanatory power.

2. Core Concepts and Theoretical
Foundations

2.1 Characteristics and Trends of the Digital
Society
The digital society is a new social form centered
on digital technology, with data as a key
resource. Characteristics include advanced

technological infrastructure, with over 5 billion
global internet users and 80% 5G coverage in
major economies; the digitization of social
relationships, reshaping social interaction and
production through online socializing, digital
economies, and remote work; and data-driven
decision-making across industries optimizing
resource allocation and service delivery.
Current trends include:
The deep integration of AI and the Internet of
Things, ushering in an era of "ubiquitous
intelligence";
Blockchain technology facilitating trustworthy
digital ecosystems, enhancing data security and
value transfer efficiency;
The emergence of the metaverse, expanding
human digital existence. While these trends
improve societal efficiency, they also heighten
dependence on digital technology, presenting
new challenges for autonomy.

2.2 The Connotation of Free Will and Human
Autonomy
Free will philosophically refers to an individual's
capacity to choose independently, free from
external coercion. Kant views free will as the
foundation of moral law, asserting that moral
responsibility arises from free will. Human
autonomy emphasizes self-determination in
cognition, decision-making, and behavior,
encompassing the active selection of information,
rational judgment in decision processes, and the
expression of autonomous choices. These
concepts are interrelated; free will serves as the
philosophical basis for autonomy, while
autonomy manifests free will in practice.
In the digital society, human autonomy faces
new challenges. Technological systems, through
data collection and algorithmic processes, may
disrupt the integrity of information access and
the independence of decision-making, risking
the "mediation" of traditional free will and
autonomy.

2.3 The Nature and Application of AI
Technologies
AI technologies rely on algorithms like machine
learning and deep learning to simulate human
cognitive processes. Their essence lies in
mimicking human intelligence functions and
enhancing efficiency, though they fundamentally
differ from human cognition and value
judgments.
AI has permeated various fields:
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In healthcare, AI diagnostic systems can analyze
vast amounts of medical imaging data with over
95% accuracy in short timeframes.
In transportation, autonomous driving
technologies reduce human error-related
accidents.
In education, intelligent learning systems offer
personalized teaching plans based on student
performance data. These applications enhance
service quality but also impact human autonomy
in their respective domains.

3. Manifestations of AI's Challenges to
HumanAutonomy

3.1 Cognitive Dimension: Amplification of
Information Silos and Bias
Intelligent recommendation algorithms construct
personalized information models based on user
behavior data. On platforms like Douyin and
WeChat, recommendation systems significantly
influence content consumption. While this
improves information retrieval efficiency, it can
lead to "information silos," where users are
exposed to homogeneous information, limiting
diverse perspectives and exacerbating cognitive
biases.
Additionally, algorithmically generated
misinformation and deepfakes further interfere
with cognitive judgment. Surveys reveal that
around 60% of internet users have altered their
beliefs due to false information. In the context of
information overload, individuals' ability to
discern truth and build comprehensive cognitive
frameworks faces severe challenges.

3.2 Decision-Making Dimension: Algorithm
Dependency and Weakened Decision
Autonomy
In finance, credit institutions commonly employ
AI credit scoring models, directly impacting loan
approvals. Research indicates a 40% drop in
human intervention in decisions made by
intelligent systems, resulting in over-reliance on
algorithmic outcomes and degradation of
decision-making capabilities. In the judiciary,
some countries are integrating AI sentencing
assistance into legal processes, where algorithm-
generated recommendations may compromise
judicial independence and weaken decision
autonomy.
Moreover, the opacity of algorithmic decision-
making processes complicates effective human
oversight. Complex deep learning models

operate as "black boxes," making their logic
difficult to interpret, thus stripping humans of
control over decision processes and significantly
weakening decision autonomy.

3.3 Behavioral Dimension: Behavioral
Guidance and Limited Autonomy Expression
E-commerce platforms guide consumer behavior
through algorithmic recommendations, with
personalized suggestions increasing conversion
rates by over 35%, potentially leading to
irrational spending. Intelligent traffic systems
analyze real-time conditions to direct vehicle
routes, enhancing efficiency but restricting
drivers' rights to choose their paths.
In public domains, social media algorithms
influence user expression. Content moderation
algorithms and traffic distribution mechanisms
filter and guide user-generated content, limiting
the dissemination of views that do not align with
algorithmic standards, thereby imposing implicit
constraints on behavioral autonomy.

4. Mechanisms of AI's Challenges to Human
Autonomy

4.1 Data-Driven and Algorithmic Control
Mechanisms
AI systems rely on vast datasets to construct user
profiles through data mining and analysis. User
behaviors in digital spaces—browsing, searching,
consuming—are continuously collected,
enabling algorithms to predict preferences and
trends. For example, search engines direct ads
based on search history, subtly guiding user
behavior. This data-driven approach positions
individuals as subjects of data collection and
algorithmic control, subtly constraining
autonomy.

4.2 Technical Black Box and Information
Asymmetry Mechanisms
The complexity of deep learning algorithms
renders their decision processes nearly opaque.
In applications like facial recognition and
healthcare diagnostics, algorithmic outputs lack
transparency, leaving users and developers
unclear about decision criteria. This technical
black box creates severe information asymmetry,
where users passively accept algorithmic results
without questioning or intervening in decision
processes, thereby losing control over
technological applications and diminishing
autonomy.
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4.3 Value Orientation and Ideological
Penetration Mechanisms
AI algorithms are not value-neutral; developers'
values and ideologies inevitably influence their
design. In news recommendation algorithms,
political stances and commercial interests can
affect information presentation. In educational
assessment algorithms, specific evaluation
criteria may entrench certain cognitive models.
These value orientations propagate through
algorithms, subtly shaping user cognition and
behavior, posing hidden ideological threats to
human autonomy.

5. The Impact of Artificial Intelligence on
HumanAutonomy Challenges

5.1 Individual Level: Crisis of Subjectivity
and Self-Identity
In the digital society, the pervasive integration of
artificial intelligence (AI) into human life poses
a profound crisis regarding individual
subjectivity and self-identity. Smart devices and
applications continuously collect behavioral data
to create personalized services. For instance,
voice assistants optimize responses based on
user habits, seemingly offering convenience.
However, prolonged reliance on algorithm-
driven interactions diminishes individuals'
willingness to actively explore, think, and make
decisions. A survey of smartphone users revealed
that over 70% depend on automatic search
recommendations rather than critically assessing
information sources [1]. This dependency quietly
erodes cognitive autonomy, weakening
subjectivity.
From the perspective of self-identity, the virtual
images and social experiences created by AI
disrupt individual self-perception. Users can
craft diverse virtual personas on social platforms,
but this "self-presentation" often deviates from
their real identity, influenced by algorithmic
norms. Research indicates that about 40% of
young users show significant insecurity in their
social roles after a year on virtual platforms [2].
This identity crisis not only affects mental health
but may also hinder comprehensive development
in the real world.

5.2 Societal Level: Ethical Order and
Governance Challenges
The challenge posed by AI to human autonomy
raises ethical and governance dilemmas.

Ethically, the fairness and value orientation of AI
decisions come to the forefront. For example,
recruitment algorithms, designed to improve
efficiency, may inadvertently discriminate
against certain demographics due to biased
historical data. Studies show that a major
recruitment platform's algorithm recommends
female candidates 30% less than equally
qualified males due to inherent biases in the data
[3]. This algorithmic discrimination undermines
social equity and disrupts traditional ethical
norms, leading to unfair treatment based on
technological factors rather than individual merit.
From a governance perspective, the widespread
application of AI complicates regulatory
frameworks. Rapid technological advancements
often outpace existing legal standards, creating
regulatory gaps. For instance, in autonomous
driving, determining liability during accidents
involves multiple stakeholders, yet laws do not
clearly define responsibilities in various
scenarios [4]. Furthermore, the reliability of AI
systems poses challenges, as failures can lead to
widespread societal disruptions. For instance, a
city’s smart traffic management system
malfunctioned due to an algorithm error, causing
significant traffic chaos [5]. These issues
highlight the need for innovations in governance
to address AI challenges effectively.

5.3 Philosophical Level: Re-Examining the
Nature of Free Will
The evolution of AI prompts deep philosophical
inquiries into the nature of free will. Traditional
philosophy views free will as a distinguishing
feature of humanity, enabling individuals to
make autonomous choices and assume moral
responsibility. However, AI systems exhibit
decision-making capabilities similar to humans,
leading to questions about the essence of free
will. For example, deep learning algorithms can
make "intelligent" decisions in complex contexts,
raising the question of whether machines possess
a degree of "free will." If machine decisions
yield similar outcomes to human decisions, how
can we fundamentally differentiate their
respective attributes of free will?
Moreover, the challenge of AI compels
philosophers to reconsider the relationship
between free will and determinism. In a digital
society, human behavior is increasingly
influenced by algorithms and data, conflicting
with the notion of uncoerced individual action
central to traditional free will theories. Some
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scholars propose reinterpreting free will as
relative autonomy constrained by technological
and social contexts rather than absolute freedom
[6]. This perspective fosters extensive academic
discussion and invigorates research into the
essence of free will and the human-technological
relationship.

6. Strategies and Pathways to Address AI
Challenges

6.1 Technological Level: Promoting Algorithm
Transparency and Explainability
Addressing AI's autonomy challenges
necessitates advancing algorithm transparency
and explainability. Transparency involves
making algorithms' design and decision-making
processes accessible to users and regulators.
Current deep learning models often function as
"black boxes," complicating understanding and
oversight. Researchers are exploring methods for
enhancing transparency, such as developing
visualization tools that depict data processing
and feature selection intuitively [7]. In medical
imaging AI, visualization allows doctors to see
how algorithms analyze features, fostering trust
and understanding in diagnostic processes.
Explainability focuses on providing rational
justifications for algorithmic decisions. Efforts
include developing interpretable algorithms that
translate complex model outputs into
understandable rules, aiding user comprehension
[8]. Additionally, enhancing causal relationship
research helps identify connections between data
points beyond mere correlation, as in financial
risk assessments, thereby improving decision-
making and user autonomy.

6.2 Institutional Level: Enhancing Legal
Norms and Regulatory Frameworks
Strengthening institutional responses to AI
challenges is essential. Legal frameworks must
be tailored to AI's characteristics and
applications. First, clarifying the legal status and
accountability of AI systems is crucial. For
autonomous technologies, defining the rights
and responsibilities of manufacturers, developers,
and users in cases of harm is vital. The EU's
proposed AI Act exemplifies detailed liability
provisions for high-risk AI systems, serving as a
legislative reference [9].
Second, bolstering data protection laws is
imperative to ensure safe data practices. As AI
relies heavily on data, legislative measures must

enhance user control over personal data,
ensuring its use aligns with ethical standards.
Establishing multidisciplinary regulatory bodies
that integrate expertise from various fields can
facilitate comprehensive oversight of AI
development and application. Employing
technologies like blockchain can enhance
regulatory efficiency by providing traceability in
data handling and algorithm operations.

6.3 Ethical Level: Establishing Technical
Ethics and Value Standards
Constructing ethical standards for AI is crucial
for guiding its healthy development. Establish
human-centric ethical principles, ensuring that
AI design prioritizes human welfare and adheres
to fundamental tenets such as non-harm and
fairness. For instance, in healthcare AI,
algorithms must not compromise privacy or
quality for efficiency, safeguarding patient rights
[10].
Additionally, implementing ethical review
mechanisms at all stages of AI project
development is necessary. Ethical committees
should evaluate project rationality and suggest
improvements on identified risks. Public
participation is critical; engaging in societal
discussions enhances awareness of AI ethics,
ensuring that standards reflect mainstream
values and uphold human dignity amidst
technological advancements.

6.4 Educational Level: Enhancing Digital
Literacy and Subjective Awareness
Education is foundational in addressing AI
challenges. Elevating public digital literacy is
urgent, encompassing both technical skills and
critical thinking regarding digital information
and risks. Educational institutions should
integrate digital literacy into curricula from early
education, offering courses in programming,
data science, and information security to
cultivate awareness and skills [11].
In community education, diverse training,
workshops, and outreach activities should target
various demographics to improve digital literacy.
For instance, training older adults in smartphone
use can facilitate their integration into a digital
society, while corporate training on AI
applications and risk management can bolster
employee preparedness for technological
changes. Moreover, fostering awareness of
personal agency encourages active participation
in the digital landscape, mitigating over-reliance
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on technology and promoting autonomy.
Comprehensive educational initiatives can
enhance societal adaptability and potential in the
AI era.
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