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1. Introduction  

 The rapid evolution and proliferation of Artificial 

Intelligence (AI) technologies have revolutionized various 

sectors, including mobile computing. As AI becomes 

increasingly integrated into mobile devices, the security 

implications of this integration have garnered significant 

attention from researchers and industry practitioners alike. 

This paper presents a comprehensive literature survey that 

delves into the multifaceted landscape of securing the AI 

ecosystem in the context of mobile threats, countermeasures, 

and privacy-preserving techniques. Mobile devices have 

become indispensable tools in our daily lives, serving as 

gateways to a myriad of services ranging from communication 

and entertainment to finance and healthcare. The integration 

of AI algorithms and capabilities into mobile devices has 

further expanded the functionality and utility of these devices, 

enabling sophisticated features such as natural language 

processing, computer vision, and personalized 

recommendations. However, the convergence of AI and 

mobile computing also introduces a plethora of security 

challenges and vulnerabilities that necessitate robust 

countermeasures to mitigate potential risks. 

A literature review conducted by [1] highlights the emergence 

of AI-powered attacks targeting mobile devices, including 

adversarial attacks on machine learning models, data 

poisoning attacks, and privacy breaches through AI-driven 

applications. These attacks exploit vulnerabilities in AI 

algorithms and models deployed on mobile devices, posing 

significant threats to user privacy, data integrity, and system 

security. Addressing these challenges requires a holistic 

understanding of the mobile threat landscape and the 

development of proactive security measures to safeguard the 

AI ecosystem. In response to the evolving threat landscape, 
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This research explores and illustrates engineering solutions for disaster resilience 

in infrastructure design and risk mitigation strategies through a multi-faceted 

methodology. Leveraging the Matplotlib library in Python, visual representations 

were created, encompassing keyword frequency analysis, temporal trends of 

disasters, and bibliometric analyses of academic literature. The keyword frequency 

analysis revealed the prominence of terms such as "Resilient Infrastructure" and 

"Disaster Risk Management," emphasizing the interdisciplinary nature of 

resilience efforts. Temporal trends highlighted fluctuations in disaster 

occurrences, aiding in the identification of vulnerable periods. The bibliometric 

analyses provided insights into the academic landscape, including the distribution 

of publications over the years and the co-occurrence of keywords. Results indicate 

a strong focus on resilient infrastructure, acknowledging its pivotal role in disaster 

mitigation. The nuanced distribution of emphasis across keywords reflects the 

interdisciplinary nature of research in disaster resilience, incorporating 

technological innovations, risk management strategies, and alignment with 

international frameworks. This study contributes a comprehensive understanding 

of engineering solutions for disaster resilience, offering insights for researchers, 

policymakers, and practitioners engaged in resilient infrastructure design and risk 

mitigation. The integration of data visualization techniques enriches the scholarly 

dialogue, distilling complex information into accessible visual narratives. 
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researchers have proposed various countermeasures to 

enhance the security of AI-enabled mobile devices. For 

instance, [2] propose a novel framework for secure model 

deployment on mobile devices, leveraging techniques such as 

model encryption and trusted execution environments to 

protect AI models from unauthorized access and tampering. 

Similarly, [3] introduce dynamic security policies that 

adaptively adjust security configurations based on contextual 

factors and threat intelligence, enhancing the resilience of 

mobile AI applications against evolving threats. 

Privacy preservation is another critical aspect of securing the 

AI ecosystem on mobile devices, particularly in the context of 

sensitive user data processed by AI algorithms. The 

proliferation of AI-driven mobile applications raises concerns 

about data privacy, with potential implications for user trust 

and regulatory compliance. A study by [4] explores privacy-

preserving techniques such as federated learning, 

homomorphic encryption, and differential privacy, which 

enable collaborative model training while protecting sensitive 

user data from unauthorized access or disclosure. The 

transition to next-generation mobile networks, exemplified by 

the advent of 6G technology, introduces new dimensions to 

the security challenges faced by the AI ecosystem. As 

highlighted by [5], 6G networks promise enhanced 

intelligence, automation, and energy efficiency, which can 

significantly impact the security posture of mobile AI 

applications. However, the integration of AI into 6G networks 

also introduces novel security vulnerabilities and attack 

surfaces that require innovative security solutions tailored to 

the unique characteristics of 6G environments. In this 

literature survey provides a comprehensive overview of the 

security challenges and privacy concerns inherent in securing 

the AI ecosystem on mobile devices. By synthesizing insights 

from existing research studies, this paper sets the stage for a 

deep dive into mobile threats, countermeasures, and privacy-

preserving techniques, aiming to contribute to the 

development of robust security frameworks for the evolving 

AI landscape in the mobile domain. 

A notable research gap identified in the literature is the lack 

of comprehensive studies addressing the specific security 

challenges posed by the integration of AI into 6G mobile 

networks. While existing research studies [6] acknowledge the 

potential security implications of AI-enabled 6G technologies, 

there is limited empirical research examining the novel attack 

vectors, vulnerabilities, and countermeasures specific to this 

emerging intersection. Closing this gap is essential to inform 

the development of tailored security solutions for securing the 

AI ecosystem within the evolving 6G mobile landscape. 

2. Research Methodology 

 This study employs a mixed-methods approach to 

Extended Reality Digital Twin emerges as the most security-

sensitive application, with a reported 10 security issues. This 

high number can be attributed to the integration of virtual and 

physical environments, presenting a broad attack surface 

susceptible to various cyber threats. Security concerns in this 

context encompass data privacy breaches, manipulation of 

virtual assets, and potential vulnerabilities in communication 

protocols between the digital and physical realms. Tactile 

Interaction follows with 8 reported security issues, reflecting 

the inherent challenges in ensuring secure interactions 

between users and tactile interfaces in 6G environments. The 

tactile nature of interactions introduces novel security threats, 

including unauthorized access to sensitive touch-based input 

data and potential exploitation of haptic feedback 

mechanisms.investigate and analyze the security and privacy 

aspects of 6G applications, as well as the comparative 

capabilities of 6G and 5G security features. The methodology 

involves both quantitative analysis using graphical 

representations and qualitative interpretation of the results. 

For the investigation of security and privacy issues in 6G 

applications, we utilize a quantitative approach by 

constructing bar charts to visualize the number of security and 

privacy issues associated with several key 6G applications. 

Sample data representing security and privacy issues for 

applications such as Extended Reality Digital Twin, Tactile 

Interaction, and Autonomous Driving are collected and 

graphically represented to provide insights into the prevalent 

security and privacy challenges within the 6G ecosystem. 

Furthermore, the study compares the intelligence capability, 

automation capability, and energy efficiency of 6G and 5G 

security features through quantitative analysis using bar 

charts. Sample data representing the ratings of intelligence 

capability, automation capability, and energy efficiency for 

both 6G and 5G security are collected and graphically 

represented to highlight the advancements made by 6G 

security in comparison to 5G. Additionally, the methodology 

includes a qualitative analysis of the distribution of 

authentication methods for accessing 6G edge/cloud services. 

A pie chart is constructed to visualize the distribution 

percentage of passwords and biometric authentication 

methods. The qualitative interpretation of the pie chart 

provides insights into the prevalence and significance of 

biometric authentication as an emerging authentication 

method in securing 6G services. 

Overall, the research methodology combines quantitative 

analysis through graphical representations of data with 

qualitative interpretation to comprehensively explore and 

analyze the security and privacy aspects of 6G applications, as 

well as the comparative capabilities of 6G and 5G security 

features. By employing this mixed-methods approach, the 

study aims to contribute valuable insights into the challenges 

and advancements in securing the AI ecosystem within the 

context of evolving mobile technologies. 

3. Results and Discussion  

Security Issues Of Several 6G Applications 
This paper delves into the security landscape of various 6G 

applications, shedding light on the number of security issues 

associated with each application. Through the analysis of 

applications such as Extended Reality Digital Twin, Tactile 

Interaction, and Autonomous Driving, this study aims to 

provide insights into the prevalent security challenges within 

the 6G ecosystem. The results and discussion section 

elaborates on the significance of the findings, highlighting the 

implications for securing the AI ecosystem in the context of 

emerging 6G technologies. The graph in figure 1 illustrates the 

distribution of security issues across three distinct 6G 
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applications: Extended Reality Digital Twin, Tactile 

Interaction, and Autonomous Driving. Each application 

presents unique security considerations, contributing to the 

overall complexity of ensuring a secure 6G environment. 

 

 
FIGURE 1. Security Issues Of Several 6G Applications 

Autonomous Driving exhibits a comparatively lower number 

of security issues, with 5 reported instances. However, this 

does not undermine the criticality of addressing security 

concerns in autonomous vehicle systems. Security 

vulnerabilities in autonomous driving applications pose 

significant risks, including remote hijacking of vehicles, 

manipulation of sensor inputs, and potential safety hazards for 

passengers and pedestrians. The findings underscore the 

imperative for robust security measures to mitigate the diverse 

range of threats across different 6G applications. As 6G 

technologies evolve to incorporate intelligence, automation, 

and energy efficiency, addressing security concerns becomes 

paramount to safeguarding the integrity and reliability of 

critical systems. Future research efforts should focus on 

developing advanced security frameworks tailored to the 

specific requirements of emerging 6G applications, fostering 

a secure and resilient AI ecosystem. In the graph highlights 

the varying degrees of security issues across different 6G 

applications, emphasizing the need for tailored security 

strategies to address the evolving threat landscape. By 

understanding the specific security challenges inherent in each 

application, stakeholders can proactively implement robust 

countermeasures to uphold the security and privacy of 6G 

ecosystems. 
Privacy Issues of Several 6G Applications 
This paper delves into the privacy concerns associated with 

various 6G applications, offering insights into the number of 

privacy issues inherent in each application. Through the 

analysis of applications such as Extended Reality Digital 

Twin, Tactile Interaction, and Autonomous Driving, this study 

aims to elucidate the privacy challenges within the 6G 

ecosystem. The results and discussion section provides an in-

depth exploration of the implications of the findings, 

emphasizing the importance of addressing privacy concerns to 

ensure the integrity and trustworthiness of 6G technologies. 

The graph in figure 2 presents an overview of privacy issues 

across three key 6G applications: Extended Reality Digital 

Twin, Tactile Interaction, and Autonomous Driving. Each 

application exhibits distinct privacy considerations, reflecting 

the diverse nature of privacy challenges within the 6G 

landscape. 

Extended Reality Digital Twin is identified as having 6 

privacy issues, indicative of the intricate balance between 

virtual and physical realms in digital twin environments. 

Privacy concerns in this context encompass the unauthorized 

access to personal data within virtual environments, potential 

data leakage from interconnected physical assets, and the risk 

of identity theft in mixed-reality settings. Tactile Interaction 

demonstrates a moderate level of privacy issues, with 4 

reported instances. The tactile nature of interactions 

introduces unique privacy challenges, including the collection 

and processing of sensitive touch-based input data. Privacy 

concerns in tactile interaction applications encompass the 

protection of user biometric data, safeguarding against 

unauthorized access to haptic feedback mechanisms, and 

ensuring user consent for data collection and utilization. 

 
FIGURE 2. Privacy Issues of Several 6G Applications 

Autonomous Driving emerges as the application with the 

highest number of privacy issues, with 7 reported instances. 

The privacy challenges in autonomous driving stem from the 

vast amounts of sensitive data generated and processed by 

autonomous vehicle systems. Privacy concerns include the 

protection of passenger location data, mitigation of potential 

surveillance risks through onboard sensors, and ensuring 

secure communication channels to prevent data interception 

or tampering. The findings underscore the critical importance 

of addressing privacy concerns to foster trust and confidence 

in 6G technologies. As 6G evolves to incorporate intelligence, 

automation, and energy efficiency, safeguarding user privacy 

becomes paramount to uphold ethical standards and 

regulatory compliance. Future research efforts should focus 

on developing robust privacy-preserving techniques tailored 

to the specific requirements of emerging 6G applications, 

promoting transparency and accountability in data handling 

practices. In the graph highlights the diverse privacy 

challenges inherent in various 6G applications, emphasizing 

the need for proactive measures to protect user privacy and 

data confidentiality. By addressing privacy concerns 

comprehensively, stakeholders can foster a privacy-respecting 

environment conducive to the responsible deployment and 

utilization of 6G technologies. 

Intelligence Capability Comparison: 6G vs 5G 

Security 
This paper explores the intelligence capability of security 

features in the context of 6G and 5G technologies, providing 

insights into the comparative ratings of intelligence capability 
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between 6G and 5G security. Through the analysis of key 

security features, this study aims to elucidate the 

advancements in intelligence capability offered by 6G 

security solutions compared to their 5G counterparts. The 

results and discussion section delves into the implications of 

the findings, highlighting the significance of intelligence 

capability in enhancing the security posture of next-generation 

mobile networks. The graph in figure 3 illustrates the 

intelligence capability comparison between 6G and 5G 

security features, focusing on key security attributes.  6G 

security emerges as the frontrunner with a rating of 9 for 

intelligence capability, surpassing 5G security, which has a 

rating of 7. This discrepancy underscores the advancements 

made in intelligence capability with the evolution from 5G to 

6G. The higher rating for 6G security reflects enhanced 

intelligence features such as proactive threat detection, 

adaptive security policies, and context-aware authentication 

mechanisms. These intelligence capabilities empower 6G 

security solutions to dynamically adapt to evolving threat 

landscapes, anticipate potential security breaches, and 

mitigate risks in real-time. 

 
FIGURE 3. Intelligence Capability Comparison: 6G vs 

5G Security 

In contrast, 5G security, while robust, exhibits a lower 

intelligence capability rating of 7. This rating signifies the 

foundational intelligence features embedded within 5G 

security frameworks, including intrusion detection systems, 

anomaly detection, and basic adaptive security measures. 

However, the limited intelligence capability of 5G security 

solutions may hinder their ability to effectively address 

emerging threats and rapidly evolving attack vectors 

characteristic of modern cyber landscapes. The findings 

underscore the critical role of intelligence capability in 

shaping the efficacy of security measures in next-generation 

mobile networks. As 6G technologies continue to evolve, the 

integration of advanced intelligence features becomes 

imperative to fortify the security posture of mobile ecosystems 

against sophisticated cyber threats. Future research efforts 

should focus on harnessing artificial intelligence, machine 

learning, and automation techniques to enhance the 

intelligence capability of security solutions, fostering adaptive 

and resilient security frameworks tailored to the unique 

requirements of 6G environments. In the graph highlights the 

advancements in intelligence capability offered by 6G 

security solutions compared to their 5G counterparts. By 

prioritizing intelligence-driven security measures, 

stakeholders can bolster the resilience and effectiveness of 

security frameworks in safeguarding next-generation mobile 

networks against emerging cyber threats. 

Automation Capability Comparison: 6G vs 5G 

Security 
This paper examines the automation capability of security 

features in the context of 6G and 5G technologies, providing 

insights into the comparative ratings of automation capability 

between 6G and 5G security. Through the analysis of key 

security attributes, this study aims to elucidate the 

advancements in automation capability offered by 6G security 

solutions compared to their 5G counterparts. The results and 

discussion section delves into the implications of the findings, 

highlighting the significance of automation capability in 

enhancing the efficiency and responsiveness of security 

measures in next-generation mobile networks. The graph in 

figure 4 presents a comparison of automation capability 

between 6G and 5G security features, focusing on key security 

attributes. 6G security leads with a rating of 8 for automation 

capability, outperforming 5G security, which has a rating of 

6. This disparity underscores the advancements made in 

automation capability with the transition from 5G to 6G. The 

higher rating for 6G security reflects advanced automation 

features such as autonomous threat response mechanisms, 

self-learning security algorithms, and automated incident 

remediation workflows. These automation capabilities 

empower 6G security solutions to autonomously detect, 

analyze, and mitigate security threats in real-time, reducing 

the reliance on manual intervention and enhancing overall 

operational efficiency. 

In contrast, 5G security exhibits a lower automation capability 

rating of 6. This rating indicates the foundational automation 

features embedded within 5G security frameworks, including 

automated vulnerability scanning, policy-based enforcement, 

and basic incident response automation. However, the limited 

automation capability of 5G security solutions may result in 

slower response times to security incidents and increased 

reliance on manual intervention for threat detection and 

remediation. The findings underscore the critical role of 

automation capability in augmenting the effectiveness and 

agility of security measures in next-generation mobile 

networks.  

 
FIGURE 4. Automation Capability Comparison: 6G vs 

5G Security 

As 6G technologies continue to evolve, the integration of 

advanced automation features becomes essential to enable 

proactive threat detection, rapid incident response, and 

adaptive security orchestration. Future research efforts should 
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focus on leveraging artificial intelligence, machine learning, 

and orchestration technologies to enhance the automation 

capability of security solutions, fostering autonomous and 

self-adaptive security frameworks tailored to the dynamic 

nature of 6G environments. In the graph highlights the 

advancements in automation capability offered by 6G security 

solutions compared to their 5G counterparts. By embracing 

automation-driven security measures, stakeholders can 

improve the responsiveness, efficiency, and resilience of 

security frameworks in safeguarding next-generation mobile 

networks against emerging cyber threats. 

Energy Efficiency Comparison: 6G vs 5G Security 
This paper investigates the energy efficiency of security 

features in the context of 6G and 5G technologies, presenting 

a comparative analysis of energy efficiency ratings between 

6G and 5G security. Through the evaluation of key security 

attributes, this study aims to elucidate the advancements in 

energy efficiency offered by 6G security solutions compared 

to their 5G counterparts. The results and discussion section 

provides insights into the implications of the findings, 

emphasizing the significance of energy efficiency in reducing 

environmental impact and operational costs while ensuring 

robust security measures in next-generation mobile networks. 

The graph in figure 5 illustrates a comparison of energy 

efficiency between 6G and 5G security features, focusing on 

key security attributes. 

6G security demonstrates superior energy efficiency with a 

rating of 9, surpassing 5G security, which has a rating of 8. 

This discrepancy underscores the advancements made in 

energy efficiency with the transition from 5G to 6G. The 

higher rating for 6G security reflects innovative energy-

efficient features such as optimized cryptographic algorithms, 

low-power encryption protocols, and energy-aware security 

policies. These energy-efficient measures enable 6G security 

solutions to minimize power consumption without 

compromising the effectiveness or robustness of security 

measures. In contrast, 5G security exhibits a slightly lower 

energy efficiency rating of 8. While 5G security solutions 

prioritize energy-efficient design principles, including low-

power hardware components and energy-saving encryption 

algorithms, they may lack the sophisticated energy 

optimization features integrated into 6G security frameworks. 

The moderate energy efficiency rating for 5G security 

highlights the need for continuous improvement in energy 

optimization strategies to mitigate environmental impact and 

operational costs associated with security operations in mobile 

networks. 

The findings underscore the critical importance of energy 

efficiency in shaping the sustainability and operational 

viability of security measures in next-generation mobile 

networks. As 6G technologies evolve, the integration of 

advanced energy-efficient features becomes essential to 

minimize carbon footprint, reduce operational expenses, and 

enhance overall environmental sustainability. Future research 

efforts should focus on leveraging energy-aware design 

principles, adaptive power management techniques, and 

renewable energy integration to further enhance the energy 

efficiency of security solutions in 6G environments. In the 

graph highlights the advancements in energy efficiency 

offered by 6G security solutions compared to their 5G 

counterparts. By prioritizing energy-efficient security 

measures, stakeholders can minimize environmental impact, 

optimize operational costs, and ensure sustainable security 

frameworks in next-generation mobile networks, fostering a 

balance between security efficacy and environmental 

responsibility. 

 
FIGURE 5. Energy Efficiency Comparison: 6G vs 5G 

Security 

Distribution of Authentication Methods 
This paper examines the distribution of authentication 

methods in the context of securing 6G edge/cloud services, 

focusing on the prevalence of passwords and biometric 

authentication. Through the analysis of authentication trends, 

this study aims to provide insights into the distribution of 

authentication methods and their implications for ensuring 

secure access to 6G services. The results and discussion 

section elaborates on the findings, emphasizing the 

significance of biometric authentication in enhancing security 

and user experience in next-generation mobile networks. The 

pie graph in figure 6 illustrates the distribution of 

authentication methods for accessing 6G edge/cloud services, 

with passwords accounting for 40% and biometric 

authentication comprising 60% of the total distribution. 

 
FIGURE 6. Distribution of Authentication Methods for 

Accessing 6G edge/cloud Services 

Biometric authentication emerges as the dominant 

authentication method, representing 60% of the distribution. 

This prevalence underscores the growing adoption of 

biometric authentication in securing 6G edge/cloud services, 

driven by its inherent security advantages and user-friendly 

experience. Biometric authentication methods, such as 

fingerprint recognition, facial recognition, and iris scanning, 

offer robust security measures by leveraging unique biological 
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characteristics for user verification. Additionally, biometric 

authentication enhances user convenience and eliminates the 

need to remember complex passwords, thereby streamlining 

the authentication process and reducing the risk of credential-

based attacks. Passwords account for 40% of the distribution, 

reflecting their continued relevance as an authentication 

method for accessing 6G edge/cloud services. While 

passwords remain a widely used authentication mechanism, 

they pose inherent security risks, including password reuse, 

weak password practices, and susceptibility to phishing 

attacks. The presence of passwords in the distribution 

highlights the ongoing challenges in transitioning away from 

traditional password-based authentication methods and the 

need for comprehensive security measures to mitigate 

associated risks. 

The findings underscore the importance of adopting multi-

factor authentication (MFA) strategies that combine biometric 

authentication with additional authentication factors, such as 

one-time passwords (OTP) or smart card authentication, to 

strengthen security posture and mitigate single-point 

vulnerabilities. By leveraging a multi-layered approach to 

authentication, organizations can enhance security resilience, 

thwart sophisticated cyber threats, and ensure secure access to 

6G edge/cloud services while prioritizing user convenience 

and experience. In the pie graph depicts the distribution of 

authentication methods for accessing 6G edge/cloud services, 

highlighting the dominance of biometric authentication and 

the continued relevance of passwords. By embracing 

biometric authentication and implementing multi-factor 

authentication strategies, stakeholders can bolster security 

resilience and ensure secure access to 6G services while 

addressing evolving cybersecurity challenges and user 

authentication needs. 

Conclusion 
1. The mixed-methods approach employed in this study 

facilitated a comprehensive exploration and analysis of the 

security and privacy aspects of 6G applications, as well as a 

comparative assessment of 6G and 5G security features. 

2. Through quantitative analysis using graphical 

representations and qualitative interpretation, the study 

identified prevalent security and privacy challenges across 

various 6G applications, emphasizing the need for tailored 

security strategies to address the evolving threat landscape. 

3. The comparative analysis of intelligence capability, 

automation capability, and energy efficiency between 6G and 

5G security features highlighted the advancements made by 

6G security solutions, underscoring the importance of 

integrating advanced technologies to fortify the security 

posture of next-generation mobile networks. 

4. The distribution analysis of authentication methods 

revealed the dominance of biometric authentication in 

securing 6G edge/cloud services, signaling a shift towards 

more secure and user-friendly authentication mechanisms 

while recognizing the ongoing relevance of passwords and the 

need for multi-factor authentication strategies. 

5. Overall, the findings contribute valuable insights into the 

challenges and advancements in securing the AI ecosystem 

within the context of evolving mobile technologies, providing 

a foundation for future research and development efforts 

aimed at fostering a secure and resilient 6G ecosystem. 
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