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Ms. Kritika

____________________________________________

ABSTRACT

The swift progress in the fields of neuroscience and cybersecurity has presented a transformative

opportunity for multidisciplinary collaboration. The use of neuroscience-informed approaches can

offer fresh perspectives and tactics for bolstering cybersecurity safeguards as the digital ecosystem

grows more intricate and linked. This editorial examines the connections between these two

disciplines, emphasizing how neuroscience can advance our knowledge of vulnerabilities that are

human-centric, enhance threat detection and response, and encourage the creation of cybersecurity

frameworks that are more flexible and resilient. The editorial highlights the vital significance of

promoting interdisciplinary research and collaboration to protect the digital domain against

developing cyber threats by looking at the intersection of neuroscience and cybersecurity.

Keywords: neuroscience, cybersecurity, cognitive security, threat detection, human-centric

vulnerabilities, resilient cybersecurity frameworks.

I. INTRODUCTION
The advent of the digital revolution has brought about unparalleled technical progress, fundamentally

altering our lifestyle, occupation, and social interactions. But this quick change has also brought about

a complicated and dynamic environment of cyberthreats, which puts the conventional cybersecurity

methods to the test. The demand for creative and adaptable security solutions has grown as fraudsters

continue to develop increasingly complex attack techniques. The possibility for collaboration between

the domains of cybersecurity and neurology has grown in this digital environment[1]. Understanding

human thought, perception, and behavior aspects inextricably related to the resilience and

vulnerabilities of digital systems has been greatly advanced by neuroscience, the study of the structure

and function of the neurological system. New avenues for improving the security and resilience of

digital environments are opened up by fusing the understanding and insights from neuroscience with

the real-world difficulties of cybersecurity. This editorial examines the intersection of these two fields,

emphasizing how neuroscience-based methods can enhance cybersecurity protocols, enhance threat

identification and response, and encourage the creation of more robust and flexible digital defence

systems[2].

Cybersecurity has grown to be a major concern in many areas, including protecting sensitive personal

information and key infrastructure. The dependence on digital systems and the growing

interconnectedness of gadgets have increased attack surface and increased difficulty in thwarting cyber

assaults. Digital asset protection has been greatly aided by the use of conventional security methods

like intrusion detection systems, firewalls, and antivirus software. But because these methods

frequently rely on pre-established criteria and signatures, they are susceptible to cutting-edge attacks

that can go undetected[8].
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The comprehension of human-centric vulnerabilities is one of the main areas where neuroscience may

benefit cybersecurity. People are vulnerable to social engineering attacks, phishing schemes, and other

forms of manipulation because cybersecurity risks frequently take advantage of their cognitive biases,

emotional reactions, and decision-making tendencies. The neurological mechanisms underpinning

human behaviour, cognition, and decision-making have become better understood thanks to

neuroscience research[9]. Through the utilization of this information, cybersecurity experts can gain a

more profound comprehension of the psychological and neurological elements that contribute to

personal vulnerabilities. This will facilitate the creation of more efficient security awareness programs,

user-focused authentication techniques, and proactive mitigation plans. For instance, using

neuroscience-informed techniques can assist in identifying the brain patterns linked to increased

vulnerability to deceit, enabling the creation of threat detection models that are more precise and

individualized. To further decrease the probability of security breaches, user interfaces and security

protocols can be designed with a greater understanding of the neurological principles underpinning

human trust and risk perception.

The discipline of cybersecurity may be better able to recognize and address new threats if neuroscience

is incorporated into it. Security experts can enhance their threat identification and analysis skills by

utilizing the concepts of neural information processing and pattern recognition. Understanding how

the human brain processes and interprets complicated patterns often identifying minute irregularities

and deviations that conventional analytical techniques could miss has been greatly enhanced by

neuroscience research[4]. By using these cognitive principles in the field of cybersecurity, intelligent

threat detection systems that can recognize and react to cyber-attacks more quickly and accurately may

be developed. Furthermore, knowledge of neuroplasticity, the brain's capacity to evolve and adapt in

response to different stimuli can help designers of cybersecurity systems create systems that are more

flexible and resilient against changing threats. Cybersecurity frameworks can adapt and respond to new

attack vectors in real-time, mimicking the learning and flexibility of the human brain and improving

the overall security posture of digital environments.

Beyond detecting and responding to threats, neuroscience and cybersecurity can work together to

create cybersecurity frameworks that are more flexible and resilient. The principles behind resilience in

humans and cognitive flexibility have been clarified by neuroscience research, which can help designers

of cybersecurity systems create systems that are more resilient to cyberattacks. Cybersecurity experts

can develop digital defence systems that dynamically adapt to shifting threat landscapes, minimizing

the effect of successful attacks and guaranteeing the continuation of vital operations, by understanding

the brain processes that allow people to adapt and overcome obstacles. Moreover, decentralized,

self-healing cybersecurity systems that can identify and neutralize threats in a distributed and

autonomous manner can be influenced by the concepts of neuroplasticity and neural network dynamics

[5]. Similar to how the human brain can adjust and rearrange its neural networks in reaction to novel

data, these cyber defence systems are also capable of self-learning, self-evolving, and

self-reconfiguration in order to counter new threats and improve the overall durability of the digital

ecosystem.

II. THE ‘WHY’ ASPECT
It is crucial to strengthen digital defence systems in this day and age since cyber attacks are getting

more complex and widespread. Conventional cybersecurity strategies frequently concentrate on

technology fixes like intrusion detection systems, firewalls, and encryption. Nevertheless, these steps

are not enough to counteract the wide range of cyberthreats that both individuals and organisations

must deal with. Cybersecurity mishaps are often caused by human factors, such as cognitive biases and

weaknesses, which emphasises the need for a more comprehensive and nuanced approach to digital
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defence. This is where the rapidly developing field of "Neuro-Driven[22] Cybersecurity" enters the

picture, providing a fresh perspective on bolstering digital defence through the incorporation of

neuroscience concepts into cybersecurity tactics. Neuro-driven cybersecurity is essentially an

acceptance of the fact that human beings are both the greatest and weakest part of any cybersecurity

defence[10]. The way people perceive risk, make decisions, and respond to cyberthreats is influenced

by human cognition. But cognitive distortions like confirmation bias, overconfidence, and the illusion

of control may compromise the effectiveness of traditional cybersecurity measures. Academics and

professionals in the field of cybersecurity seek to understand the neural processes underlying

cybersecurity decision-making through the application of neuroscience insights. They also seek to

develop strategies to mitigate cognitive biases, improve situational awareness, and reduce vulnerability

to cyberattacks.

The realisation that human obstacles, in addition to technical ones, are present in cyber threats is one

of the main drivers of research on neuro-driven cybersecurity. Attackers use psychological weaknesses

to get past technological defences and control human behaviour as cyberattacks get more complex and

focused. For instance, psychological tricks are used in social engineering attacks, like phishing, to trick

people into disclosing private information or taking activities that jeopardise security. Neuro-driven

techniques have the potential to design countermeasures that successfully minimise the effects of

human-centric threats, such as social engineering, by understanding the cognitive processes involved in

such attacks. In addition, the spread of cutting-edge technologies like Internet of Things (IoT), machine

learning (ML), and artificial intelligence (AI) presents new cybersecurity opportunities as well as

concerns[10]. Because of the heavy reliance of these technologies on human-machine interaction,

worries regarding the security implications of cognitive biases in human-AI collaboration have been

raised. Artificial intelligence (AI)-powered decision-making systems, for example, could

unintentionally magnify biases in training data or reinforce human prejudices through feedback loops,

producing less-than-ideal cybersecurity results. The design and implementation of AI-based security

systems can be informed by research on neuro-driven cybersecurity, which incorporates cognitive

neuroscience principles to reduce bias and strengthen the resilience of AI-driven defence mechanisms.

To handle the intricate and varied nature of cyber threats in the digital age, research on neuro-driven

cybersecurity is crucial. This multidisciplinary method, which makes use of neuroscience findings,

provides fresh insights into how to improve cybersecurity events by comprehending and reducing the

human elements that lead to digital defence mechanisms. Neuro-Driven Cybersecurity shows potential

for reducing new threats, promoting innovation, and preserving the integrity of cyberspace for future

generations. It can do this by improving situational awareness and decision-making, as well as

optimising human-machine interaction and organisational resilience.

III. LITERATURE REVIEW

Researchers have looked into using AI and neuroscience concepts in a variety of cybersecurity fields,

including malware analysis, intrusion detection, and network traffic monitoring. These studies have

shown how neuroscience-driven methods can increase the precision of threat identification, lower the

number of false positives, and offer real-time threat analysis. Novel and complicated attacks are

difficult for conventional signature-based and anomaly-based intrusion detection systems to identify.

More efficient intrusion detection systems (IDS) that can recognise and adjust to changing threats have

been created by utilising neuroscientific concepts like pattern recognition and adaptive learning.

Inspired by the brain's information processing capabilities, studies have investigated using neural

networks for intrusion detection[11, 12]. When compared to conventional methods, these approaches

have shown improved performance in identifying intricate attack patterns and adjusting to novel

threats.
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Since malware analysis makes it possible to identify and mitigate dangers from malicious software, it is

an essential component of cybersecurity. Conventional methods of analysing malware frequently

depend on signature-based detection, which may not be efficient when dealing with recently discovered

or obfuscated malware variants. Scholars have investigated the utilisation of deep learning techniques

in conjunction with AI concepts like pattern recognition and cognitive reasoning to analyse and classify

malware[13, 14]. By utilising the brain's capacity to comprehend intricate patterns and analyse virus

behaviour, these methods facilitate the identification and categorization of sophisticated malware

threats.

In order to identify and mitigate cyber risks in real time, network traffic must be continuously

monitored and analysed. Conventional methods frequently depend on pre-established guidelines and

heuristics, which may not be sufficient to identify complex assaults or manage substantial amounts of

network data. Network traffic analysis has been able to identify aberrant patterns and possible threats

by applying neuroscience concepts, such as pattern recognition and anomaly detection[15-16]. These

researches have shown how applying neuroscience-driven techniques to network traffic monitoring can

lead to increased accuracy and scalability.

IV. IMPORTANCE OF NEURO-DRIVEN CYBERSECURITY

The integration of neuro-driven cybersecurity offers several advantages over traditional security

approaches:

Proactive Threat Detection: Neural networks have the ability to learn from vast amounts of data,

enabling them to identify previously unseen threats and anomalies. This proactive approach allows for

early detection and response, mitigating the impact of cyber attacks before significant damage occurs.

Adaptive Defense Mechanisms: Neuro-driven systems can continuously learn and adapt to evolving

threats, providing a dynamic and resilient defense mechanism. This adaptability is crucial in the

ever-changing cybersecurity landscape, where new attack vectors and techniques emerge rapidly.

Enhanced Decision-Making: By combining neural networks and cognitive computing, neuro-driven

cybersecurity can provide intelligent decision-making capabilities[15]. These systems can analyze

complex data, identify patterns, and recommend appropriate actions, streamlining the security

response process and enabling more informed decision-making.

Automation and Scalability: Neuro-driven systems have the potential to automate various security

tasks, such as threat detection, incident response, and vulnerability management. This automation not

only improves efficiency but also allows for scalability, enabling organizations to secure their expanding

digital footprints and handle increasing volumes of data and network traffic.

Improved Accuracy and False Positive Reduction: Neural networks have demonstrated superior

performance in pattern recognition and classification tasks compared to traditional rule-based

approaches. By leveraging neuro-driven techniques, cybersecurity systems can achieve higher accuracy

in threat detection while reducing the number of false positives, minimizing the burden on security

analysts and enabling more efficient resource allocation.

V. CHALLENGES AND FUTURE DIRECTION

While there are many benefits to integrating neuro-driven cybersecurity, there are also a number of

difficulties that need to be investigated further. These include:
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Interpretability and Transparency: The absence of interpretability and transparency in neural network

decision-making processes is one of the main obstacles to their use in cybersecurity. Since neural

networks are sometimes perceived as "black boxes," it might be challenging to comprehend the logic

underlying their judgements or predictions. Explain-ability is crucial in vital security systems, because

this lack of transparency can impede trust and adoption. Subsequent investigations ought to

concentrate on creating interpretable neural network models and methods for illustrating and

elucidating their decision-making procedures.

Robustness and Adversarial Attacks: Adversarial attacks, in which the network is tricked by

deliberately constructed input data into misclassifying or acting in an unanticipated way, can be a

threat to neural networks. Maintaining the efficacy and dependability of neuro-driven cybersecurity

systems requires making sure they are resilient to these kinds of attacks. Techniques for strengthening

neural networks' resilience, like defensive distillation, adversarial training, and input sanitization

approaches, should be investigated through research.

Data Quantity and Quality: Both the quality and quantity of training data have a significant impact on

neural network performance. It can be difficult to get high-quality and diversified datasets in the

cybersecurity space because of issues with data sensitivity, privacy, and the dynamic nature of threats.

To overcome the problem of data scarcity, future research should concentrate on creating efficient ways

for augmenting data, creating synthetic data, and creating data sharing systems that protect privacy.

Integration and Interoperability: Neural networks, cognitive computing systems, and pre-existing

security infrastructure are just a few examples of the various components that must be integrated in

order to implement neuro-driven cybersecurity solutions. For best performance and successful security

operations, these components must be seamlessly integrated and interoperable. Standardised

interfaces, protocols, and frameworks should be investigated in research to make it easier to

incorporate neuro-driven elements into cybersecurity ecosystems that are already in place.

Scalability and Performance: Ensuring the scalability and performance of neuro-driven cybersecurity

systems becomes a major concern as the amount of data and network traffic keeps growing. Because

neural networks can be computationally demanding, distributed computing architectures or specialised

hardware may be needed for the real-time processing of massive data streams. In order to allow

high-performance and scalable neuro-driven cybersecurity solutions, future research should investigate

distributed processing frameworks, hardware acceleration approaches, and efficient neural network

topologies.

Human-AI Cooperation: Although neuro-driven cybersecurity solutions are capable of automating a

great deal of work and provide intelligent decision assistance, human oversight and experience are still

essential. Utilising the benefits of both human analysts and AI systems requires effective human-AI

collaboration. The main goals of research should be to create explainable AI methods, cooperative

decision-making frameworks, and user-friendly user interfaces that seamlessly combine human

judgement with neuro-driven cybersecurity capabilities.

Regulation and Ethical Issues: The use of neuro-driven cybersecurity solutions brings up significant

ethical and regulatory issues. Ensuring AI systems adhere to pertinent rules, privacy laws, and ethical

principles is crucial as these systems proliferate in important security sectors[7]. Subsequent

investigations ought to go into the establishment of regulatory structures, moral protocols, and

accountability protocols for neuro-driven cybersecurity systems.
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Distributed and Edge Computing: Investigating distributed and edge computing architectures for

neuroscience-driven cybersecurity solutions can allow scalability and real-time processing capabilities

as the amount of data and network traffic keeps growing.

Investigating cross-domain and multi-modal learning strategies that can make use of information and

expertise from different cybersecurity domains (such as malware analysis, network security, and user

behaviour analytics) can result in more thorough and efficient neuroscience-driven solutions.

Real-World Validation and Deployment: To evaluate the efficacy of neuroscience-driven cybersecurity

solutions, pinpoint obstacles, and hone the technologies for useful applications, real-world validation

and pilot deployments in operational contexts are important.

VI. ETHICAL CONSIDERATION

There are significant ethical issues raised by the creation and application of neuroscience-driven

cybersecurity solutions, which demand attention as highlighted below.

Data protection and privacy: Neuroscience-driven systems frequently use vast amounts of data, which

may contain private or sensitive information, for training and operation. It is essential to guarantee the

privacy and security of this data, and the necessary steps must be done to abide with applicable data

protection laws and guidelines.

Algorithmic Bias and Fairness: Neuroscience-driven solutions, like other AI systems, may display

biases and unfairness in their judgements and results. These issues might have serious ramifications

for cybersecurity. When developing and implementing these solutions, efforts must be taken to detect

and reduce any potential biases.

Accountability and Transparency: There are questions regarding accountability and transparency when

it comes to neural networks and cognitive computing systems because of their "black box" nature,

which can make it difficult to comprehend how they make decisions. It is important to establish

protocols for describing and evaluating neuroscience-driven cybersecurity systems in order to

guarantee responsibility and facilitate efficient management.

Dual-Use Concerns: The same methods and tools that are employed in defensive cybersecurity may

also be abused for nefarious ends, such creating increasingly complex cyberattacks or hostile attacks

against artificial intelligence (AI) systems. To reduce these hazards, appropriate controls and

responsible development techniques must be used.

Human Oversight and Control: Although systems powered by neuroscience can automate certain

cybersecurity processes, human oversight and control over crucial security decisions and actions must

be preserved. It is important to create human-AI collaboration frameworks that perform well so that

decision-makers and analysts can stay informed.

VII. RESULTS AND DISCUSSION
The incorporation of neuro-driven cybersecurity has a multitude of advantages and prospects for

fortifying digital safeguards. Through the use of neural networks and cognitive computing,

establishments can accomplish:

Proactive Threat Detection: Neuro-driven systems are capable of continuously analysing large volumes

of data, which makes it possible to identify dangers and anomalies that were previously unknown in

advance. By taking a proactive stance, the possible impact of cyberattacks can be reduced by enabling

prompt response and mitigation measures.
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Adaptve and Resilient Defence: Neuro-driven cybersecurity solutions are capable of learning from fresh

data and threat patterns, in contrast to conventional rule-based systems. This flexibility creates a

dynamic and robust security posture by guaranteeing that the defence systems continue to be effective

against changing cyberthreats.

Enhanced Decision Support: Cybersecurity analysts and incident response teams can now benefit from

intelligent decision support thanks to the integration of neural networks and cognitive computing

capabilities. These technologies simplify decision-making and enable more fast and informed answers

by analysing complex data, seeing patterns, and offering actionable insights.

Automated Security Operations: A variety of security tasks, including vulnerability monitoring, incident

response, and threat detection, can be automated with neuro-driven cybersecurity solutions. Because of

this automation, security teams work less and are able to scale their security operations more

successfully. It also increases efficiency.

Increased Precision and Decreased False Positives: When it comes to pattern identification and

classification tasks, neural networks outperform conventional rule-based methods. Cybersecurity

systems can reduce false positives, lessen the workload on security analysts, and allocate resources

more effectively by utilising neuro-driven methodologies, which also improve threat detection

accuracy.

VIII. RESEARCH QUESTIONS

Integrating neuroscience principles has become a viable avenue for improving digital defence systems

in the constantly changing field of cybersecurity. This multidisciplinary strategy, known as

"Neuro-Driven Cybersecurity," makes use of knowledge from neurology to comprehend and resolve the

cognitive biases and weaknesses that frequently compromise conventional cybersecurity defences.

Researchers want to create more robust and adaptable defence tactics that can mitigate the wide range

of cyber dangers that affect both persons and organisations by delving into the complex inner workings

of the human brain. This introduction discusses the purpose of using neuroscience in cybersecurity, the

research questions that direct our investigation, and the importance of answering these questions in

the effort to improve digital defence. The study's research questions capture the many facets of

neuro-driven cybersecurity; they range from basic questions about the cognitive foundations of

cyberthreat response to useful ones about the application and consequences of neuro-driven defence

mechanisms. Our research is centred on figuring out how human cognition and cybersecurity interact,

with the goal of shedding light on how cognitive biases and vulnerabilities influence decision-making in

the digital sphere. Through an analysis of how well neuroscience ideas may be incorporated into

current cybersecurity frameworks, we hope to identify new approaches to strengthen digital defence

systems in the face of a more complex threat environment.

We encounter the difficulties of bridging the neuroscience and cybersecurity gaps as we dig more into

the particular study questions. Every question clarifies a different aspect of this multidisciplinary

project, from examining the ethical ramifications of using neurodata for defence to investigating the

brain correlates of cybersecurity decision-making. We aim to determine the long-term sustainability

and practical effectiveness of neuro-driven cybersecurity methods through longitudinal studies and

empirical validation, thereby laying the groundwork for evidence-based treatments that will stand the

test of time. By answering these study questions, we hope to advance our knowledge of the human

element in cybersecurity and pave the way for defence mechanisms that are more adaptable and robust.

We hope to overcome the shortcomings of conventional cybersecurity strategies and create a new
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paradigm where human cognition is used to an advantage rather than a disadvantage in the continuous

fight against cyber threats by embracing the insights gained from neuroscience. We are committed in

our commitment to developing knowledge, improving digital defence capabilities, and preserving the

integrity of cyberspace for future generations as we traverse the complex intersection of neuroscience

and cybersecurity.

RQ1. In what ways might digital defence mechanisms be improved by the successful integration of

neuroscience principles into current cybersecurity frameworks?

RQ2. Which cognitive weaknesses and biases are the biggest threats to cybersecurity, and how may

mitigation measures be influenced by neuroscientific insights?

RQ 3. What effects does the way the human brain interprets and reacts to cyberattacks have on building

defence systems that are more robust?

RQ 4. How can brain activity related to cybersecurity decision-making processes be mapped using

neuroimaging techniques, and how can these findings be turned into practical defence tactics?

RQ 5. How much do cognitive biases affect the efficacy of conventional cybersecurity defences, and how

may neuro-driven strategies overcome these drawbacks?

RQ 6. What part does emotional intelligence play in making decisions about cybersecurity?

RQ7. How do people react to cyberthreats according on their cognitive profiles and demographic

backgrounds, and how can tailored neuro-driven strategies be created to account for these variations?

RQ8. Is it possible to improve cybersecurity experts' cognitive resilience and high-pressure

decision-making skills with neurofeedback training?

RQ9. How does the application of neuroscience to cybersecurity affect ethics, especially with regard to

consent, privacy, and possible misuse of neurodata?

RQ10. How do neuro-driven cybersecurity tactics fare in penetration tests and real-world cyberattack

simulations vs traditional methods?

RQ11. How does the adoption of neuro-driven defence mechanisms affect an organization's

cybersecurity posture over time, and how do these mechanisms adjust to changing threat

environments?

RQ12. What aspects of neuro-driven security measures are viewed and used by end users, and what

influences their adoption and acceptance?

RQ13. How can neuro-driven cybersecurity solutions be scaled and applied in a variety of

organisational settings while taking into account different levels of technological knowledge and

resource limitations?

RQ14. What are the main obstacles and problems that prevent neuro-driven cybersecurity techniques

from being widely used, and how can they be solved?

RQ15. In order to further study and development in this sector, what chances are there for

interdisciplinary collaboration across cybersecurity, neurology, and other pertinent fields?

In the field of digital defence, the combination of neuroscience and cybersecurity signals the beginning

of a new era of creativity and adaptability. By methodically investigating the research issues outlined in

this work, we have attempted to disentangle the intricate relationship between cyberthreats and human

cognition, establishing the foundation for more resilient and flexible defence tactics. Our investigation

into the brain underpinnings of cybersecurity decision-making and the usefulness of neuro-driven

treatments has illuminated the revolutionary potential of this multidisciplinary strategy. When we

consider the importance of our research, it is clear that Neuro-Driven Cybersecurity has potential to

strengthen organisational defences as well as provide a better understanding of human behaviour in
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the digital era. We can pave the way for a more secure and robust cyberspace ecosystem by utilising

neuroscience's ability to reduce cognitive biases and vulnerabilities. But there are several obstacles in

the way, from practical difficulties in scaling neuro-driven solutions across various organisational

contexts to ethical questions about the use of neurodata.

Nevertheless, we are getting closer to the goal of a cyberspace in which human brain is an asset rather

than a liability with every research question answered and every new insight discovered. Let us be

watchful as we push the frontiers of knowledge and creativity in order to fortify digital defence, protect

the integrity of cyberspace, and enable people and organisations to prosper in a world that is becoming

more linked.

IX. CONCLUSION

The intersection of cybersecurity and neurology has the potential to revolutionise how we tackle the

intricate problems involved in protecting the digital space. Cybersecurity professionals can discover

new approaches to improve threat detection and response, increase understanding of human-centric

vulnerabilities, and promote the creation of more resilient and adaptable cybersecurity frameworks by

spanning the understandings and methodologies from these two disciplines. The need for creative and

interdisciplinary approaches to protection has grown as the landscape of technology continues to

change. The domains of neuroscience and cybersecurity may collaborate to protect the digital sphere by

encouraging cross-disciplinary research and collaboration. This will enable people, organisations, and

countries to face the dynamic cyber threat landscape with more resilience and confidence. By

strengthening security measures with the help of artificial intelligence and neuroscience, neuro-driven

cybersecurity is a paradigm change in digital defence. This method provides adaptive defence

mechanisms, proactive threat detection, and improved decision-making abilities by fusing neural

networks and cognitive computing. Organisations may maintain a proactive, robust, and intelligent

security posture by integrating neuro-driven solutions. This will help them keep ahead of evolving

cyber threats and effectively protect their digital assets. Although neuro-driven cybersecurity holds

great promise, research and development efforts must continue to address issues with interpretability,

adversary robustness, data quality, scalability, human-AI collaboration, and regulatory concerns. To

spur innovation and realise the full potential of this developing subject, multidisciplinary collaboration

between experts in neuroscience, AI, and cybersecurity is essential. To keep ahead of bad actors and

protect our digital infrastructure, it is crucial to adopt cutting-edge strategies like neuro-driven

cybersecurity as cyberthreats continue to develop and grow more complex. We can create the

conditions for a more secure digital future in which intelligent and adaptive security systems

strengthen our defences against ever-present cyber threats by conquering the difficulties and reaping

the rewards of this technology. A multidisciplinary strategy encompassing cybersecurity specialists,

neuroscientists, AI researchers, ethicists, policymakers, and other stakeholders is necessary to address

these ethical problems. It will be essential to create governance structures, ethical standards, and legal

protections to guarantee the ethical and reliable creation and application of neuroscience-driven

cybersecurity solutions.
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