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Abstract: This paper examines the influence and intervention of brain-computer interface (BCI) technology on the human
mind, analyzing its advantages and disadvantages while offering corresponding suggestions and reflections. BCI technology
establishes a connection between the human brain and electronic devices, enabling individuals to control machines or receive
feedback from them through thought. The discussion highlights the positive impacts of BCI technology, including its potential
to enhance individual well-being and improve psychological states. It also addresses possible risks and challenges, such as
dependency, manipulation, and the alienation of the mind, and proposes mitigation strategies.
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1. Introduction

With the advancement of science and technology, the ways in which humans interact with machines are continually
evolving and innovating. Among these, brain-computer interface (BCI) technology emerges as one of the most promising
and challenging areas . BCI technology establishes a direct pathway between the human brain and electronic devices,
allowing individuals to control machines or receive their feedback through thought processes *. This technology has
found extensive applications in fields such as medical treatment, entertainment, and virtual reality, offering significant
convenience and new possibilities.

However, BCI technology also raises critical ethical and social concerns, particularly regarding its influence and
intervention in the human mind. The mind, encompassing consciousness, emotion, creativity, morality, and other aspects,
is a core and enigmatic element of human identity. It serves as the foundation of the human spirit and culture. By enabling
the reading and stimulation of brain activity, BCI technology has the potential to alter human mental experiences and
expressions. This capability could generate conflicts and dilemmas related to free will, identity, moral responsibility, and
social relationships.

This paper seeks to explore the impact and intervention of BCI technology on the human mind, assessing both its
benefits and drawbacks. It also provides recommendations and reflections to address the ethical and societal challenges
posed by this emerging technology .
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2. The basic principle of BCI technology

BCI technology, as a revolutionary advancement, establishes a direct pathway between the human brain and electronic
devices, fundamentally transforming the interaction between humans and machines. BCI technology exists in two primary
forms: non-invasive and invasive, each offering distinct advantages and facing unique technical challenges.

Non-invasive BCI captures brain activity through scalp electrodes, making it safe, convenient, and non-invasive. This
method is particularly suited for simple brain signal transmissions, such as enabling individuals with mobility impairments
to control wheelchairs or computers. However, its efficacy is limited by the resolution and accuracy of signals, as they
must penetrate the skull and are prone to external interference. In contrast, invasive BCI involves the implantation of
tiny electrodes directly into the brain, enabling the precise capture and decoding of neural signals. This approach is well-
suited for complex control and interaction tasks, such as operating advanced prosthetics with high precision, significantly
enhancing the quality of life and independence of individuals with physical disabilities .

BCI technology has broad applications across various fields. In medicine, it facilitates the treatment of
neurological disorders such as epilepsy and Parkinson’s disease. It also empowers individuals with physical disabilities to
control assistive devices, such as prosthetics, using their thoughts, thereby greatly improving their quality of life. In the
entertainment and virtual reality sectors, BCI technology is advancing immersive and interactive experiences, allowing

users to control games or virtual environments directly through thought !

. Additionally, in the military domain, BCI
technology is being explored to enhance soldiers’ reaction times and situational awareness on the battlefield.

The application of BCI technology in emotional regulation is particularly noteworthy. Invasive BCIs can precisely
target specific brain regions, such as the reward center, to mimic or enhance neurochemical processes associated with
pleasure. This capability holds significant promise for treating mood disorders like depression by stimulating relevant
brain regions to increase neurotransmitter release, such as dopamine, thereby inducing feelings of pleasure. This potential
innovation could revolutionize mental health treatment . However, such direct intervention in emotional states raises
profound questions about the authenticity of human emotional experiences. For instance, if pleasure is generated solely
through technological means, what implications does this have for the authenticity of such emotions compared to naturally
occurring feelings? These questions introduce complex philosophical and ethical challenges, forming a key focus of this
discussion.

The subsequent sections will further explore these issues, evaluate their implications, and propose corresponding
recommendations.

3. Discussion on the ethics and philosophy of BCI

3.1. The role of BCI in enhancing happiness

BCI technology, particularly invasive BCI, has profound positive effects on improving individual psychological states and
overall happiness. By precisely manipulating neural activity in the brain, BCIs can directly evoke pleasurable feelings and
offer novel ways of experiencing happiness, demonstrating significant potential in multiple areas """

In the field of medical treatment, BClIs serve as a powerful complement to traditional drug therapies, particularly in
addressing mood disorders such as depression. By stimulating the brain’s reward centers, BCI technology can enhance
the release of neurotransmitters like dopamine, which are closely associated with emotional regulation and pleasurable
sensations *). Compared to drug therapies, BCIs offer a faster treatment method without the side effects commonly
associated with medication, providing a significant advantage for patients who respond poorly to or cannot tolerate
pharmaceutical interventions.

In psychotherapy, BCI technology exhibits considerable advantages as well. It creates a safe, controlled environment
where patients can experience positive emotional states independent of real-world constraints. These direct experiences
can be integrated into cognitive behavioral therapy to help patients reshape their emotional response patterns, thereby
improving their overall mental health .
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Moreover, BCI technology holds immense potential for enhancing quality of life. For individuals with physical
impairments, BCIs not only assist in regaining lost physical functions but also improve psychological well-being by
fostering positive emotional experiences. In daily life, BCIs can offer innovative methods of leisure and entertainment.
By regulating brain activity, users can rapidly relax after stressful tasks, alleviating tension and anxiety. For instance, at
the push of a button, one might enter a virtual paradise filled with sunshine, flowers, and music, experiencing profound
happiness and freedom. This virtual environment could enable users to fly freely, reunite with loved ones, and enjoy
unprecedented levels of joy and satisfaction !". Through these applications, BCIs act as psychological regulators, helping
individuals adjust their emotional states and enhance their overall happiness """

In conclusion, the positive impact of BCI technology on individual happiness and psychological well-being is evident.
It paves the way for a higher quality of life and contributes significantly to human psychological health. As the technology
continues to evolve and its applications expand, BCIs are expected to bring even greater benefits to humanity in the future.

3.2. Potential risks and ethical challenges of BCI

The development of BCI technology has made its potential risks and ethical challenges increasingly apparent. These
challenges are not limited to the technology itself but extend to issues concerning mental health, social ethics, and personal
freedom. A detailed analysis of these risks and challenges is presented below:

Firstly, the potential dependency on BCI technology poses significant concerns. The pleasurable and satisfying
experiences generated by direct brain stimulation through BCIs may lead to dependency, akin to drug addiction "',
Users might seek more frequent and intense stimuli to sustain feelings of pleasure, potentially resulting in psychological
and behavioral problems such as anxiety, depression, and social withdrawal. For instance, users may find ordinary life
experiences less fulfilling compared to the heightened sensations provided by BCls, thereby increasing their reliance on
technology.

Such dependency, if widespread, could lead to social alienation. Individuals may lose interest and motivation in
real-world activities, leading to diminished social interaction, reduced interpersonal communication, and challenges in
maintaining societal structures and functions. Widespread reliance on BClIs could result in societal neglect of real-world
issues, such as environmental concerns, social justice, and interpersonal relationships, as individuals retreat into the virtual
realms facilitated by BCls. Additionally, societal satisfaction may decline, as real-life pleasure becomes increasingly
difficult to achieve through conventional means. This could adversely impact overall productivity, creativity, and
innovation within society.

In the long term, a societal reliance on the transient highs offered by BCIs might lead to emotional numbness and

diminished social interaction. Such a society could experience reduced quality of life and overall well-being. The loss of
connection to the real world may hinder societal development and prosperity. While BCI technology offers significant
potential for creating pleasurable experiences, vigilance is required to mitigate the associated social and mental health
risks '\
BCI technology also raises concerns about physical and mental alienation. One risk is the neglect of basic physical
needs. For example, individuals using BCIs to counteract fatigue might ignore the body’s natural requirement for rest,
resulting in long-term consequences such as weakened immune function and impaired memory and cognitive abilities.
Similarly, the use of BClIs to suppress hunger could lead to irregular eating patterns and negative health outcomes.

On the mental front, excessive reliance on BCI technology may impair individuals’ ability to distinguish between
reality and the virtual world. Prolonged immersion in BCI-generated virtual environments can make adaptation to the
complexities of real-life challenging, potentially leading to psychological regression. Long-term reliance on virtual
interactions via BCIs could erode face-to-face social skills, foster social anxiety, and disrupt interpersonal relationships.
The over-pursuit of virtual satisfaction might diminish interest in and motivation for real-life experiences. Such mental
alienation could lead to strained interpersonal relationships and pose significant threats to mental health.

Therefore, while BCI technology holds immense potential, careful consideration must be given to its ethical
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implications and the risks of physical and mental alienation it may engender .

3.3. The risk of external control
A significant potential risk of BCI technology is its misuse as a tool for manipulation and control. Governments or private
organizations may exploit BCIs to influence individual decisions and behaviors, thereby infringing on personal freedom
and privacy. For instance, BCIs could be employed to promote specific political agendas or commercial advertisements,
manipulating users’ choices and preferences. In more extreme scenarios, BCIs might be utilized for military or espionage
purposes, facilitating psychological warfare or intelligence gathering against adversaries.

In conclusion, while BCI technology offers immense opportunities and possibilities for humanity, it is accompanied
by substantial risks and challenges "". To ensure the healthy and sustainable development of this technology, these risks
must be thoroughly analyzed and addressed, enabling the formulation of effective preventive measures and regulatory

policies .

4. Philosophical reflection on BCI technology

In modern society, the advent of BCI technology prompts a reevaluation of the relationship between the human mind
and body. Human consciousness, emotions, and morality cannot be simplistically equated with the products of neural
activity in the brain. While utilizing BCI technology, it is essential to address individuals’ spiritual needs. Additionally, it is
necessary to guard against dependency on BCI, as this dependency philosophically challenges traditional understandings

of consciousness, identity, and self-awareness.

4.1. Understanding the complexity of mind and BCI interactions

The mind is dominant and multifaceted, and brain neural activity does not equate to the mind itself. In examining the
relationship between the human mind and the brain, it is crucial to acknowledge that the two are distinct concepts. While
neural activity in the brain provides the biological foundation for mental experiences, the complexity and depth of the
mind extend far beyond simple neural responses.

For example, a painter’s work on a canvas involves not only shapes and colors but also emotions, inspirations, and
creativity. These elements of creativity and emotional depth cannot be fully explained by brain neural activity alone.
Similarly, when an individual instinctively helps an injured person out of compassion and moral conviction, such actions
reflect unique aspects of human consciousness, creativity, emotion, and morality, rather than mere brain biochemistry. To
reduce human mental experiences solely to neural activity undermines the true complexity and depth of the mind "'*'.

Effective risk-aversion strategies are necessary to mitigate issues such as dependency, external control, and physical
and mental alienation associated with BCI technology. For instance, legislative measures can establish usage restrictions,
while user education programs can inform individuals about the risks of overuse, helping them avoid becoming overly
reliant on technology.

To prevent misuse of BCI technology by external forces, stringent data encryption protocols should be implemented.
Any brain stimulation or data reading must require explicit user authorization, and robust laws and regulations must be
developed to safeguard individual rights.

Furthermore, to prevent BCI-induced physical and mental alienation, health monitoring features can be incorporated
into the technology. Providing users with mental health counseling, ongoing support, and regular feedback mechanisms
can also help address potential challenges ™.

In conclusion, adopting specific, detailed, and actionable measures can ensure the sustainable and responsible
development of BCI technology while protecting users’ physical and mental well-being.

-17-



2025 Volumel, Issue 1

4.2. Exploring the impact and challenges of BCI on human cognition

BCI technology can provide an unprecedented experience of pleasure; however, this pleasure is not rooted in reality, and
excessive reliance on it may intensify human suffering. For instance, overindulgence in the idealized virtual worlds created
by BClIs can cause a disconnection from the real world, potentially impacting physical and mental health. The absence
of genuine stimuli may result in physical deterioration, while psychological issues such as anxiety and depression could
emerge. Furthermore, prolonged immersion in illusory experiences may lead to cognitive distortions, making it challenging
for individuals to differentiate between fiction and reality.

Such cognitive confusion might drive individuals to prioritize satisfaction derived from virtual environments over
real-world social interactions, leading to interpersonal alienation. Additionally, in the unregulated context of virtual worlds,
values and ethical principles may deviate due to the absence of constraints imposed by real-world ethical norms.

It is important to recognize that authentic happiness is not merely a transient feeling or fleeting experience but
stems from a profound understanding of life, meaningful connections with others, and personal growth. Consequently,
prudent use of BCI technology is essential to prevent over-reliance. Education and training programs can guide users to
comprehend and employ the technology appropriately while establishing reasonable limitations and standards for its use.

For example, usage time restrictions and clear guidelines can ensure that BCI technology serves as a tool to foster
individual development and growth rather than causing disconnection from the real world. In essence, a balance must be
struck between truthful knowledge and technological intervention to promote the healthy development of BCI technology.
This balance is necessary to protect the human mind from the risks of illusion and to ensure individuals continue to engage
with and thrive in the reality of the physical world.

5. Conclusion

BCI technology, as a groundbreaking innovation connecting the human brain with electronic devices, has demonstrated
significant potential across diverse fields, including medical treatment, entertainment, and virtual reality. However,
alongside these advancements, it has also introduced ethical and social challenges, particularly regarding its influence and
intervention in the human mind. The mind, as a core aspect encompassing consciousness, emotion, creativity, and morality,
represents a critical domain impacted by BCI technology.

This paper first explores the relationship between the mind and the brain, underscoring the complexity and autonomy
of the mind. The experiences and expressions of the mind extend beyond simple neural responses, involving elements of
autonomy and creativity that should not be subjected to unwarranted technological interference or control. Subsequently,
the paper examines the potential risks and challenges posed by BCI technology, such as dependency, external control,
and mental alienation. These issues threaten fundamental aspects of human existence, including free will, identity, moral
responsibility, and social relationships. In response, measures such as legislative frameworks, educational initiatives, and
technical safeguards are proposed to mitigate these risks and protect the physical and mental well-being of users.

Additionally, this paper provides a philosophical reflection on the interplay between truthful cognition and
technological intervention. Although BCI technology offers novel experiences of happiness, such pleasure is not rooted
in reality, and excessive reliance on it may exacerbate suffering. Therefore, it is essential to approach BCI technology
with prudence, avoiding over-dependence and seeking a balance between truthful understanding and technological
enhancement.

In conclusion, BCI technology holds immense potential while presenting significant challenges and is likely to
have a profound and lasting impact on the human mind and society. A clear and critical perspective is necessary when
utilizing this technology to ensure that its benefits are maximized while its risks are minimized. By carefully managing
its application, BCI technology can contribute positively to human happiness and development, ultimately serving as a
blessing rather than a burden for humanity.
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