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Abstract - The evolution of sixth-generation (6G) wireless communication networks is expected to support ultra-low 

latency, massive connectivity, and intelligent automation for next-generation smart applications. Artificial Intelligence 

(AI) plays a significant role in enhancing network efficiency, spectrum utilization, resource allocation, and real-time 

decision-making in 6G environments. This study explores the integration of AI techniques with 6G wireless 

communication networks to achieve reliable and ultra-fast communication for smart healthcare, autonomous vehicles, 

industrial automation, smart cities, and Internet of Things (IoT) applications. AI-enabled algorithms improve channel 

estimation, traffic prediction, network slicing, and security management while reducing communication delay and energy 

consumption. The proposed framework highlights how machine learning and deep learning approaches can optimize 

network performance under dynamic conditions. The study concludes that A1I-driven 6G networks provide high-speed, 

intelligent, and adaptive communication infrastructure capable of supporting future smart applications with enhanced 

Quality of Service (QoS), reliability, and ultra-low latency performance. 
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6G -WIRELESS COMMUNICATION 

Wireless Communication technology has rapidly evolved from 5G toward 6G communication systems to support ultra-high-speed 

connectivity, intelligent automation, and real-time smart applications. The integration of Artificial Intelligence, Internet of Things, 

and edge computing enables efficient spectrum utilization and ultra-low latency communication. 6G networks are expected to 

improve data transmission reliability, energy efficiency, and network intelligence for smart cities, autonomous vehicles, healthcare 

systems, and advanced industrial automation applications worldwide. 

Recent advancements in Wireless Communication have highlighted the growing importance of 6G communication technologies 

for future intelligent networks. W. Saad et al. (2020) explained that 6G networks are designed to provide extremely high data 

rates, ultra-low latency, and intelligent network management using Artificial Intelligence techniques. The authors emphasized that 
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6G communication will support immersive applications such as holographic communication, smart healthcare, and autonomous 

transportation systems. 

 

Similarly, T. S. Rappaport et al. (2019) discussed the significance of terahertz communication in beyond-5G and 6G networks. 

Their study stated that terahertz frequency bands can provide massive bandwidth for ultra-fast wireless communication. The 

researchers also highlighted challenges including signal attenuation and hardware complexity in terahertz-based communication 

systems. 

Further, M. Z. Chowdhury et al. (2020) investigated the integration of Artificial Intelligence with 6G wireless networks. Their 

research concluded that AI-driven network optimization improves resource allocation, spectrum efficiency, and energy 

management. The study also indicated that intelligent communication frameworks are essential for autonomous network 

operation. 

In another study, Y. Liu et al. (2021) examined intelligent reflecting surface technology for 6G wireless communication. The 

authors reported that intelligent surfaces enhance signal strength, reduce power consumption, and improve network coverage in 

dense urban environments. 

Moreover, F. Tariq et al. (2020) reviewed the role of 6G communication in smart city development. The study emphasized that 6G 

networks will enable reliable communication for Industry 5.0, Internet of Things devices, and real-time automation systems. 

These studies collectively indicate that 6G communication is expected to transform future wireless communication networks 

through intelligent, secure, and high-speed connectivity solutions. 

ARTIFICIAL INTELLIGENCE 

Wireless Communication systems are rapidly evolving toward Artificial Intelligence enabled 6G networks to support intelligent, 

secure, and ultra-fast communication services. The integration of AI techniques with 6G communication improves spectrum 

utilization, network automation, and resource management. AI-enabled 6G networks are expected to provide ultra-low latency, 

enhanced reliability, and massive connectivity for smart healthcare, autonomous vehicles, Industry 5.0, and smart city 

applications. These technologies will significantly transform future wireless communication infrastructures globally.  

Recent research studies have highlighted the importance of integrating Artificial Intelligence with Wireless Communication 

systems for the development of intelligent 6G communication networks. Helin Yang et al. (2020) proposed an Artificial 

Intelligence-enabled intelligent 6G architecture capable of supporting smart resource management, automated network control, 

and intelligent service provisioning. The authors explained that AI techniques improve network efficiency by enabling adaptive 

learning and real-time decision-making in communication systems.  
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Similarly, Mostafa Zaman Chowdhury et al. (2020) discussed the applications, technologies, and challenges associated with 6G 

wireless communication systems. Their study reported that AI-based communication networks enhance energy efficiency, 

spectrum allocation, and intelligent connectivity. The researchers also stated that future 6G systems would support massive 

Internet of Things devices and ultra-reliable low-latency communication services.  

Further, Shunliang Zhang and Dali Zhu (2020) examined the state-of-the-art AI-enabled 6G technologies and identified several 

research challenges related to heterogeneous network management and intelligent orchestration. Their findings indicated that 

machine learning algorithms can improve network flexibility, communication reliability, and autonomous operation in dynamic 

wireless environments.  

In another study, Rubayet Shafin et al. (2020) emphasized that AI-enabled cellular networks represent an important pathway 

toward beyond-5G and 6G communication systems. The authors concluded that AI-driven optimization techniques reduce 

operational complexity and improve communication performance in dense wireless environments.  

Moreover, Latif U. Khan et al. (2020) explained that 6G communication systems are expected to support intelligent Internet of 

Everything applications through AI-assisted network architectures. Their research highlighted the significance of intelligent 

automation, edge computing, and secure communication technologies for future wireless communication networks.  

ULTRA-LOW LATENCY 

Ultra-Low Latency communication has become a significant research area in next-generation wireless communication networks 

due to the increasing demand for real-time applications. Advanced 6G communication systems are expected to provide extremely 

low transmission delay, high reliability, and intelligent network management for smart healthcare, autonomous vehicles, industrial 

automation, and virtual reality applications. The integration of Artificial Intelligence, edge computing, and intelligent resource 

allocation techniques enhances communication efficiency and supports delay-sensitive applications in modern wireless networks.  

Recent advancements in Wireless Communication have emphasized the importance of Ultra-Low Latency communication for 

future 6G wireless networks. Jihong Park et al. (2022) explained that ultra-reliable and low-latency communication is one of the 

core requirements of future intelligent communication systems. The study highlighted that emerging applications such as 

autonomous transportation, tactile internet, and industrial automation require highly reliable communication with extremely low 

delay. The authors also emphasized the role of Artificial Intelligence and edge intelligence in improving network responsiveness 

and communication reliability.  

Similarly, Mainak Adhikari and Abhishek Hazra (2022) discussed the significance of edge computing in enabling ultra-low 

latency communication for 6G networks. Their research indicated that centralized cloud-based communication systems create 

transmission delays, whereas edge-based architectures reduce latency and improve service quality for mission-critical 

applications. The study further stated that edge intelligence and distributed communication frameworks are essential for future 

smart communication environments.  

Further, Changyang She et al. (2020) examined the integration of deep learning techniques with ultra-reliable low-latency 

communication systems. The authors concluded that machine learning algorithms enhance communication efficiency through 

intelligent scheduling, adaptive resource allocation, and network optimization. Their work also identified several research 

challenges related to scalability, reliability, and decision-making under uncertain wireless environments.  

In another study, Antonino Masaracchia et al. (2021) investigated UAV-enabled ultra-reliable low-latency communication for 6G 

applications. The authors reported that unmanned aerial vehicle communication systems improve network coverage, transmission 

reliability, and communication flexibility in disaster management and smart city applications.  Trung Kien Vu et al. (2017) studied 

millimeter-wave enabled massive MIMO networks for ultra-low latency communication. Their findings demonstrated that 

intelligent communication management significantly reduces latency and enhances network reliability in dense wireless 

communication environments.  

SMART APPLICATIONS   

Smart applications have emerged as an essential component of modern digital ecosystems by integrating Artificial Intelligence, 

Internet of Things, cloud computing, and advanced wireless communication technologies. These intelligent applications support 

real-time decision-making, automation, and efficient resource utilization across healthcare, transportation, agriculture, education, 

and industrial sectors. The development of smart applications has significantly improved operational efficiency, service quality, 
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and user experience. Furthermore, smart applications are expected to play a major role in achieving sustainable development and 

intelligent societal transformation. 

Klaus Schwab (2017) explained that smart applications are central to the Fourth Industrial Revolution, where Artificial 

Intelligence, automation, and interconnected digital technologies are transforming industrial and social infrastructures. The study 

highlighted the importance of intelligent systems in improving productivity, communication efficiency, and decision-making 

processes. 

Kai-Fu Lee (2018) emphasized that Artificial Intelligence-driven smart applications have rapidly expanded in sectors such as 

healthcare, finance, and transportation. The author observed that AI-enabled systems enhance predictive analytics, automate 

repetitive tasks, and improve service personalization through data-driven intelligence. 

Andrew Ng (2019) discussed the growing influence of machine learning algorithms in smart applications. The research identified 

that intelligent applications supported by deep learning techniques can efficiently process large-scale data and deliver accurate 

predictions for real-time environments. 

Satya Nadella (2020) stated that cloud computing and edge intelligence have strengthened the capabilities of smart applications by 

enabling low-latency communication and distributed data processing. The study emphasized that intelligent cloud platforms 

support scalable and secure deployment of smart services. 

Fei-Fei Li (2021) examined the role of smart applications in healthcare and smart city development. The study concluded that AI-

based intelligent systems improve medical diagnostics, traffic management, public safety, and energy optimization through 

continuous monitoring and automated decision support systems. 

Yoshua Bengio (2022) highlighted that future smart applications will rely heavily on explainable Artificial Intelligence, 

autonomous communication networks, and intelligent edge devices. The author suggested that ethical AI implementation and 

secure data management are essential for sustainable smart application development. 

SMART CITY AND INDUSTRY 5.0 

The global Smart City and Industry 5.0 sector has experienced rapid growth due to the integration of Artificial Intelligence, 

Internet of Things, cloud computing, robotics, edge computing, and 6G communication technologies. Governments and industries 

across the world are investing heavily in sustainable infrastructure, intelligent manufacturing, smart transportation, and digital 

urban services. According to recent market reports, the worldwide smart city market is expected to exceed several trillion USD 

within the next decade due to increasing urbanization and digital transformation initiatives. 

 

Year Global Market Size (USD Billion) Major Growth Factors 

2024 877.6 AI integration, urban digitalization, smart governance 

2025 1,037.4 IoT expansion, 5G/6G communication, smart mobility 

2026 1,187.27 Edge computing, intelligent transportation systems 

2030 3,757.9 Sustainable smart infrastructure and AI-driven automation 

2034 5,569.3 Advanced Industry 5.0 ecosystems and autonomous services 
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Source: Grand View Research, Fortune Business Insights, IMARC Group 

Smart City and Industry 5.0 technologies are transforming modern communication and industrial environments through intelligent 

automation, sustainable infrastructure, and human-centric digital systems. The integration of Artificial Intelligence, Internet of 

Things, edge computing, and 6G wireless communication enables efficient resource management, real-time monitoring, and smart 

decision-making. These advanced technologies support sustainable urban development, intelligent manufacturing, healthcare 

automation, energy optimization, and enhanced quality of life in future digital societies. 

GLOBAL INDUSTRY 5.0 AND SMART MANUFACTURING DATA 

Technology Area Worldwide Status / Data Impact on Industry 5.0 

5G Smart Cities 
Over 200 cities globally implemented 5G 

networks in 2025 

Supports ultra-low latency 

communication 

AI-based Automation 
Rapid adoption in manufacturing and 

smart governance 
Enhances intelligent decision-making 

Edge Computing 
Widely adopted in smart factories and 

urban systems 
Enables real-time monitoring 

Smart Transportation 
Largest smart city segment with 37.8% 

share in 2025 

Reduces traffic congestion and 

improves mobility 

Human-Centric 

Manufacturing 
Core concept of Industry 5.0 

Improves collaboration between 

humans and machines 

Source: DataIntelo, IMARC Group, Industry 5.0 research studies 
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Recent developments in Smart City and Industry 5.0 have significantly influenced the advancement of intelligent communication 

technologies and sustainable industrial transformation. Mourtzis Dimitris et al. (2021) explained that Industry 5.0 focuses on 

human-centric manufacturing systems where intelligent machines collaborate with humans to improve productivity, flexibility, 

and sustainability. The study highlighted that Artificial Intelligence, robotics, and advanced communication technologies are 

essential for achieving efficient industrial automation and smart manufacturing environments. 

Similarly, Mohamed Abdel-Basset et al. (2021) discussed the role of Artificial Intelligence and Internet of Things technologies in 

smart city development. Their research indicated that intelligent data analytics, cloud computing, and wireless communication 

systems improve urban management, transportation systems, waste management, and public safety services. The authors also 

emphasized that smart cities require reliable communication infrastructure and intelligent decision-making systems for sustainable 

urban growth. 

Further, P. K. R. Maddikunta et al. (2022) investigated the importance of 6G communication technologies for Industry 5.0 

applications. The researchers reported that ultra-low latency communication, intelligent edge computing, and AI-driven network 

optimization support real-time industrial monitoring and autonomous manufacturing systems. Their findings demonstrated that 

6G-enabled smart industries enhance operational efficiency and resource utilization.  In another study, Alaa Abd-El-Atty et al. 

(2021) analyzed the implementation of secure Internet of Things architectures in smart cities. The authors concluded that AI-

assisted cybersecurity frameworks and intelligent communication networks are essential for protecting sensitive urban and 

industrial data. 

Manuel Mazzara et al. (2021) emphasized that sustainable smart city infrastructure depends on intelligent communication 

systems, renewable energy integration, and real-time digital services. The study highlighted that Industry 5.0 technologies 

enhance economic growth, environmental sustainability, and social development through intelligent automation and collaborative 

industrial systems. 

DISCUSSION  

The integration of Artificial Intelligence with 6G wireless communication networks has significant implications for future smart 

applications and intelligent digital infrastructure. AI-enabled 6G systems improve communication reliability, ultra-low latency 

performance, network automation, and energy efficiency. These technologies support smart healthcare, autonomous 

transportation, Industry 5.0, and smart city environments through intelligent decision-making and real-time data processing. The 

study also highlights the importance of secure, scalable, and sustainable communication frameworks for future digital societies. 

Although several studies have discussed Artificial Intelligence and 6G wireless communication technologies, limited research has 

focused on the practical implementation of AI-driven ultra-low latency communication systems under dynamic real-world 

conditions. Existing studies mainly emphasize theoretical models and network architectures without addressing challenges related 

to interoperability, cybersecurity, energy optimization, and large-scale deployment. In addition, insufficient attention has been 

given to human-centric Industry 5.0 applications and integrated smart city communication frameworks using intelligent edge 

computing technologies. 

FUTURE RESEARCH 

Future research should focus on developing secure, scalable, and energy-efficient Artificial Intelligence enabled 6G 

communication frameworks for real-time smart applications. Greater attention is required for intelligent edge computing, 

explainable Artificial Intelligence, and autonomous network orchestration to improve communication reliability and service 

quality. Researchers should also investigate advanced cybersecurity mechanisms for protecting smart city and industrial 

communication infrastructures against evolving cyber threats. Furthermore, practical experimental validation of AI-driven ultra-

low latency communication systems in healthcare, Industry 5.0, and autonomous transportation environments is necessary. The 

integration of sustainable communication technologies and green networking approaches may also become an important direction 

for future intelligent wireless communication systems. 

CONCLUSION 

Artificial Intelligence enabled 6G wireless communication networks are expected to transform future communication 

infrastructures through intelligent automation, ultra-low latency, and high-speed connectivity. The integration of AI, edge 

computing, Internet of Things, and advanced communication technologies supports efficient resource allocation, autonomous 
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decision-making, and reliable communication services for smart healthcare, Industry 5.0, smart cities, and autonomous 

transportation systems. The reviewed studies clearly demonstrate that intelligent 6G communication frameworks improve network 

efficiency, energy management, and communication reliability under dynamic environments. Overall, AI-driven 6G networks 

provide a strong foundation for sustainable, secure, and intelligent smart applications capable of supporting future digital societies 

and industrial transformation. 
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