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Abstract 

The abstract works like a small window that shows the whole picture of the paper in a short space. It 

helps the reader understand the purpose of the study without reading the full text. In academic work the 

abstract saves time because many researchers first read this part to decide if the paper matches their 

interest. It must express the theme the need and the direction of the study in a clear way. 

In this paper the abstract highlights the fast rise of wireless devices in modern life. It explains that when 

many devices operate in the same area the network becomes crowded and weak. These crowded 

networks are called ultra-dense networks. The abstract points out those old routing systems cannot deal 

with this type of heavy traffic because they follow fixed rules and cannot adjust to sudden change. This 

makes the network slow and unstable. 

The abstract then introduces AI driven routing as a new path. AI helps the network observe patterns 

learn from experience and choose better routes. The abstract explains that AI can update its behaviour 

when the network changes. This makes the system more active and more stable. It also shows that AI 

helps in reducing delay and supports safe and smooth communication. 

The abstract also states that the paper covers the background of routing the change in routing ideas the 

working style of AI based systems and the future promise of this field. It does not give long 

explanations because an abstract must be short. Its job is to give the reader a quick understanding of 

what the paper contains. It guides the reader by offering a direct and simple insight into the topic the 

method and the main message of the work. 

 
Keywords: AI routing, ultra-dense networks, wireless communication, smart decision systems, 

network performance 

 

1. Introduction 

Wireless networks have become an essential part of modern life because people depend on 

mobile phones smart devices and continuous internet services. Every home office school and 

public space uses many wireless tools at the same time. This large use creates situations 

where many devices operate within a small area. Such environments are known as ultra 

dense wireless networks. These networks carry heavy traffic and handle frequent requests 

from thousands of users. 

When too many devices try to send and receive data at once the pathways inside the network 

become overloaded. This causes delay signal loss and unstable connections. Traditional 

routing systems follow fixed rules so they cannot adjust to sudden changes in load or 

movement. They often fail to choose the best direction for data when the network becomes 

crowded. As a result performance drops and users face slow or interrupted service. 

AI driven routing brings a new and smart way to address these problems. AI can observe the 

network in real time and learn from the flow of information. It studies signal strength traffic 

patterns and device behaviour. It uses this learning to choose routes that avoid pressure 

points. When the network changes AI updates its decisions. This active form of routing helps 

the system stay strong even during peak use. 

AI also reduces human involvement because it can make decisions without manual control. It 

improves the quality of service and keeps communication steady. It supports the needs of 

modern digital life where people expect fast and reliable wireless access everywhere. With 

the rise of smart homes smart transport and connected cities the role of AI routing becomes 

even more important. 

International  Journal  of  Humanities  and Education Research  2025; 7(2):  453-457 

 

https://www.humanitiesjournal.net/
https://www.doi.org/10.33545/26649799.2025.v7.i2f.292


 

~ 454 ~ 

International Journal of Humanities and Education Research https://www.humanitiesjournal.net 

 
 
 The introduction of AI into routing marks a major shift. It 

turns the network into an adaptive and learning system. This 

helps in managing the growing demand for wireless 

communication and prepares the network for future 

challenges. 

 

2. Methodology 

This paper follows a simple and clear method to study AI 

driven routing in ultra-dense wireless networks. The first 

step of the method is a careful reading of research papers 

reports and studies related to wireless communication and 

artificial intelligence. These sources help in understanding 

how networks behave when many devices work in the same 

location. The method also focuses on identifying the points 

where traditional routing fails due to slow response or lack 

of learning ability. 

The study examines different machine learning and deep 

learning models that are used in routing. These models are 

reviewed to understand how they process data and how they 

select the best path in a changing network. The method 

compares old routing ideas with new AI based approaches. 

This comparison helps in finding clear differences in 

behaviour efficiency and decision making. 

Another part of the method is the study of network 

performance reports. These reports explain how networks 

react under heavy load and how delay or congestion affects 

communication. The method also includes the observation 

of how AI responds to these challenges by learning from 

patterns and adjusting its paths. This helps in showing why 

AI routing is more suitable for crowded environments. 

The paper uses conceptual analysis which means it studies 

ideas rather than testing hardware. This approach is chosen 

because AI routing is complex yet its basic behaviour can be 

understood through clear explanation and logical review. 

The method builds a strong link between real problems and 

theoretical tools. It focuses on understanding the role of 

learning prediction and quick action in routing. 

The aim of this method is to create a simple picture of a 

difficult subject. It helps readers understand why AI routing 

works better in ultra-dense networks and how it can guide 

future wireless communication systems. The method does 

not use experiments but it uses clear reasoning and deep 

reading to build a complete view. 

 

3. Evolution of Routing Approaches 

The idea of routing in wireless networks has changed slowly 

over time as communication needs have grown. In the early 

years networks were small and the number of devices was 

limited. Routing followed fixed rules that were created in 

advance. Each device had a set path for sending data. These 

old methods worked because traffic was light and movement 

was low. The network stayed stable even with simple 

routing plans. 

As Smartphone’s and portable devices became common the 

amount of data increased. People started using video calls 

online games social media and cloud services at the same 

time. The old fixed routing rules could not keep up with this 

sudden rise. Routes became crowded and the network began 

to slow down. This forced researchers to search for new 

ideas that could adapt to change. 

The next stage brought adaptive routing methods. These 

methods tried to update routes by checking the condition of 

the network. They offered some improvement but they still 

could not learn from past behaviour. They reacted to change 

yet they did not have the power to predict or understand 

complex patterns. This limited their performance especially 

in ultra-dense networks where conditions shift every second. 

The real transformation began with the arrival of AI based 

methods. Machine learning gave networks the ability to 

study patterns in traffic signal strength movement and 

demand. Instead of following fixed rules the routing system 

could learn from experience. It could select better paths 

based on real time knowledge. This marked a major shift 

because the network became more active and more aware of 

its environment. 

Deep learning brought another level of improvement. It 

allowed the study of large and complex networks where 

many factors change at the same time. Deep learning models 

could see hidden patterns that older methods could not 

detect. They helped the routing system understand long term 

trends and build stronger routing decisions. 

This evolution shows a clear movement from rigid and 

passive systems to smart and flexible ones. Routing is no 

longer a simple rule based task. It has become a learning 

process where the network grows wiser with time. This shift 

prepares wireless systems for the heavy demands of the 

future and supports stable communication in ultra-dense 

environments. 

 

4. Characteristics of AI Driven Routing 

AI driven routing has several qualities that make it different 

from traditional routing systems. One of the most important 

qualities is its ability to watch the network in real time. It 

does not depend on fixed rules because it studies the present 

state of the network before making any decision. It looks at 

signal strength device movement traffic flow and the level 

of pressure on different paths. This helps it avoid slow 

routes and choose the most effective direction for data. 

AI routing also understands that some areas of the network 

become crowded at certain times. It identifies these busy 

zones and guides data through paths that are free and stable. 

This reduces delay and keeps communication smooth even 

when the network becomes loaded with many devices. 

Another strong feature is its ability to learn from past 

behaviour. AI models store and analyse information from 

older sessions. They look at patterns in traffic and 

movement. They use this knowledge to predict future loads. 

This predictive nature helps the system prepare in advance 

for peak traffic. It allows the network to stay ready for 

sudden changes that would otherwise cause disruption. 

AI driven routing also reduces the need for human control. 

Traditional systems often require manual adjustments when 

the network changes. AI systems make these decisions on 

their own because they can learn tune and improve over 

time. This self-learning ability makes the routing system 

more effective and less dependent on outside support. 

Safety is another key quality. AI can sense unusual actions 

in the network. It can detect strange signals attacks and 

other suspicious behaviour. When it finds a threat it changes 

the route to protect the data. This makes the whole system 

more secure and dependable. 

The overall strength of AI driven routing comes from its 

combination of observation learning prediction and 

protection. It is a living system that grows stronger with 

every new experience. It offers a powerful way to manage 

ultra-dense wireless networks where fast and flexible 

decisions are essential for stable communication. 
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 5. How AI Routing Works 

AI routing functions through a careful study of information 

gathered from every part of the network. Each device sends 

signals about its strength position speed and load. The AI 

system collects these signals and forms a clear picture of the 

network at each moment. This helps the system understand 

where the pressure is high and where the flow is smooth. 

Once the data is collected the AI begins its analysis. It 

checks how strong each link is and how fast the data is 

moving. It studies the movement of devices because users 

often walk drive or shift from one area to another. It also 

measures delay which shows how long it takes for a packet 

to travel. All these pieces together help the AI understand 

the behaviour of the network. 

The AI then uses learning models to choose the best path for 

each packet. A packet is a small unit of data that must move 

from one device to another. The AI does not depend on a 

fixed rule. Instead it uses experience gained from earlier 

decisions. If a past choice worked well the model learns 

from it. If a path caused delay the model adjusts its future 

plan. This learning process continues throughout the life of 

the network. 

A major strength of AI routing is its ability to act at the 

moment of change. Wireless networks change very fast. 

New devices join old devices leave and traffic levels rise 

and fall. AI senses these changes and updates its routing 

plan without delay. It does not wait for manual instructions 

because it already knows how to respond based on its 

training. 

This cycle of sensing learning acting and updating makesAI 

routing highly adaptive. It reduces delay because it shifts 

packets away from busy zones. It improves performance 

because it keeps the data moving through healthy and stable 

routes. This is especially important in ultra-dense networks 

where thousands of devices compete for space and time. 

AI routing works like a living system that grows wiser with 

every step. It studies both success and failure and uses them 

to build stronger decisions. This helps create a network that 

stays active stable and ready to face heavy traffic at any 

time. 

 

6. Applications in Real World Systems 

AI driven routing has moved far beyond theory because it 

now supports many practical systems that people use every 

day. Modern cities depend on fast and steady 

communication to run public services. In smart cities 

thousands of sensors work at the same time. These sensors 

handle tasks like traffic signals waste control air monitoring 

and public safety alerts. AI routing helps these sensors share 

information without delay. It keeps the flow active even 

when the number of connected devices becomes very high. 

AI also supports digital systems that manage roads and 

transport. Traffic lights need real time updates to reduce 

jams. Parking systems need to send quick alerts to drivers. 

Buses trains and smart vehicles need nonstop 

communication to keep routes safe. AI routing offers this 

support by selecting paths that avoid congestion. This 

creates a transport network that reacts to change and stays 

steady. 

Health care also depends on fast data exchange. Many 

hospitals use wireless devices for patient monitoring. Data 

must move from these devices to doctors without delay. 

Remote care units use video links and digital reports that 

need stable routing. AI routing helps keep these connections 

smooth. It protects the data from signal loss and ensures 

timely access to medical information. 

Drones are another major field where AI routing shows its 

strength. Drones need fast and safe communication to stay 

stable in the air. They use wireless links for navigation 

mapping inspection and emergency work. Delay can cause 

accidents so AI routing helps drones find the strongest 

signal path. In rescue work drones often enter difficult areas 

where the network changes very fast. AI routing allows 

them to adjust their communication without human help. 

Transport systems depend on AI routing when vehicles 

exchange information with each other. Smart cars share 

speed location and road conditions. This helps prevent 

accidents and supports safe driving. The system must work 

without delay so AI routing plays a key role in keeping the 

communication live and reliable. 

In disaster situations networks often break due to damaged 

towers and unstable power. Emergency teams must still 

exchange information to save lives. AI routing studies the 

available links and uses the strongest paths to keep 

communication active. It supports rescue forces when 

normal systems fail. 

These examples show that AI routing is not limited to 

research rooms. It works in daily life and supports systems 

that people depend on. Its ability to learn adapt and respond 

makes it valuable in fields that demand quick and safe 

communication. 

 

7. Challenges and Opportunities 

AI driven routing offers strong benefits yet it also faces 

many challenges that need careful attention. A major 

challenge is the need for large amounts of data. AI models 

must study long patterns to make good decisions. They need 

details about signal strength user movement delay and 

traffic pressure. Collecting and storing this data can be 

difficult especially in small devices that have limited 

memory. Many devices in ultra-dense networks work with 

low power so they cannot run heavy AI models on their 

own. 

Processing power is another issue. AI models require strong 

chips to learn and update their decisions. When devices do 

not have enough power they depend on external systems 

which may slow down the process. Training AI models also 

takes time. It must be done with clear planning because 

wrong training can create weak models. If the model learns 

from incomplete or wrong data it may make unfair or poor 

decisions. This lowers the quality of routing and affects the 

entire network. 

Security is another serious challenge. AI systems can be 

tricked by false signals or harmful patterns. Attackers may 

try to confuse the learning process so that the model picks 

unsafe paths. If the system cannot detect these threats the 

network becomes weak. Building strong protection within 

AI routing is an important task for future research. 

Even with these challenges the opportunities are wide and 

powerful. AI routing fits well with the vision of 6G where 

ultra-fast and intelligent communication will be needed. It 

supports smart cities that run public services in real time. It 

helps hospitals by offering smooth and safe data flow 

between medical devices. It supports transport systems 

where safe and quick decisions are needed every moment. 

AI routing also helps in saving energy. It can turn off paths 

that are not required. It can guide data through routes that 

use less power. This is useful in areas with thousands of 
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 devices where energy management becomes a major 

concern. 

In the world of drones and robots AI routing opens new 

doors. These machines need clear communication to move 

safely. AI routing keeps their links steady even when they 

move through crowded or changing spaces. Future 

autonomous systems will depend on such stable and 

intelligent routing to function without human help. 

The field of AI driven routing has both hurdles and great 

promise. With careful development and fair use of data it 

can support the next generation of communication systems 

and help build a more connected world. 

 

8. Discussion 

The discussion brings together the main ideas of this paper 

and shows how AI routing creates a major shift in the way 

wireless networks operate. It is clear that AI routing is not 

just a small improvement over old methods. It changes the 

basic nature of routing by allowing the network to observe 

its own condition learn from past behaviour and update 

decisions on its own. This gives the network a form of 

intelligence that traditional routing never had. 

Ultra dense wireless networks are highly dynamic. Devices 

enter and leave the network often. Traffic levels rise and fall 

quickly. Fixed routing rules cannot handle such change 

because they cannot update their paths during heavy load. 

The discussion shows that AI routing performs well in these 

cases because it makes decisions based on real time 

information. It does not wait for human input and this keeps 

the communication stable even when the environment 

becomes unpredictable. 

At the same time the discussion also recognises that AI 

routing has limits. AI models need large and clean data to 

learn. If the data is weak or unfair the model may create 

biased decisions. This could lead to unstable routing or poor 

performance in some areas of the network. AI also needs 

safe learning methods because attackers can target the 

model by sending false signals. If the model accepts such 

signals it may choose unsafe paths and put the entire 

network at risk. These issues show that stronger protection 

and fair training practices are needed. 

Despite these concerns the discussion makes it clear that AI 

routing offers many benefits. It supports smart cities where 

digital systems must respond quickly to real world events. It 

helps health care networks where delay can harm patients. It 

strengthens transport systems by keeping communication 

steady between fast moving vehicles. It also helps drones 

and robots that depend on stable links to perform tasks 

safely. 

The discussion points out that the growth of wireless 

devices will increase pressure on networks in the future. 

This means routing systems must be fast safe and fair. AI 

routing can meet these needs if the challenges are addressed. 

The discussion creates a bridge to the next sections by 

showing why more research is needed. It sets the stage for 

exploring gaps in current knowledge and the steps required 

to make AI routing a trusted tool for future communication 

systems. 

 

9. Research Gaps 

AI driven routing has shown strong progress yet several 

areas still need deep study before the system becomes fully 

reliable for real world use. One major gap is the need for 

light models that can run on small devices. Many devices in 

ultra-dense networks have limited battery and limited 

storage. Heavy AI models drain power fast and slow down 

the device. There is a clear need for simple learning 

methods that give good results without high energy use. 

Another important gap is the quality of data used for 

training. AI models learn from the data they receive. If the 

data is weak incomplete or unfair the model may develop 

biased behaviour. This can lead to routing decisions that 

favour some paths while ignoring others. It can also create 

problems in networks where users move often. Fairness and 

safety are important parts of AI design yet they remain 

underdeveloped in many routing systems. 

Security is also a major concern. Some AI models can be 

fooled by false signals or harmful inputs. Attackers may 

feed wrong patterns to the model so that it makes unsafe 

choices. If the routing system cannot detect such attacks the 

whole network becomes weak. Strong protection methods 

must be built into the learning system to prevent these risks. 

Another gap is the lack of real world testing. Many AI 

routing methods work well inside labs or computer 

simulations but they fail when placed in busy outdoor 

spaces. Real networks have unpredictable movement 

weather changes device faults and human behaviour. 

Models must be tested in these real situations to understand 

their limits. 

One more gap is the speed of decision making. Ultra dense 

networks change every second so routing decisions must be 

fast. Some AI models take too long to process information. 

This delay reduces the benefit of using AI. Future studies 

must focus on models that learn quickly and act fast. 

Overall these gaps show that AI routing needs more study 

before it becomes a stable part of daily communication 

systems. Researchers must explore safe learning fair 

outcomes strong security and fast action. These efforts will 

help build AI models that can support the heavy demands of 

future wireless networks. 

 

10. Scope of AI in Future Wireless Environments 

The future of wireless communication will depend on 

systems that can handle very high speed and very large 

amounts of data without failure. Networks will grow to 

serve millions of users in each region and devices will be 

linked through complex digital services. AI driven routing 

will play a central role in this future because it can learn 

adapt and act faster than traditional routing methods. 

One of the biggest areas where AI routing will support 

change is the shift toward 6G technology. 6G aims to link 

billions of devices across cities villages industries and 

homes. These devices will use high frequency signals and 

advanced tools that need instant decisions. AI routing can 

help manage this because it studies the environment in real 

time. It can adjust its route when traffic becomes heavy and 

ensure that data reaches the right place without delay. 

AI will also play a strong role in edge computing. Edge 

computing processes data near the user instead of sending it 

to distant servers. This reduces delay and makes services 

faster. AI routing can guide data toward edge units that have 

free space and fast processing ability. This makes the whole 

system more efficient and reliable. 

Robots and self-driven vehicles will also depend on AI 

routing. These machines need nonstop communication to 

move safely. A small break in the signal can cause mistakes 

or accidents. AI routing can support these systems by 

choosing paths that stay stable even when the environment 
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 changes. It can react to sudden movement and keep the 

connection alive. 

The future will also bring many new threats. Networks will 

grow in size and attackers may try to disrupt 

communication. AI routing can improve safety by detecting 

strange patterns and risky actions. It can take early action 

and find safe paths before any damage occurs. 

AI routing will also support new fields like smart factories 

remote surgery digital farming and large scale 

environmental monitoring. These areas need stable links and 

fast decision making. AI can handle these demands by 

learning from continuous data and adjusting its behaviour. 

The overall scope of AI routing is wide because the future 

of wireless networks will depend on systems that think and 

respond. As networks grow in size and complexity AI will 

become the core tool that keeps communication active 

smooth and safe. 

 

11. Conclusion 

AI driven routing marks a major change in the design and 

performance of ultra-dense wireless networks. These 

networks face heavy pressure because thousands of devices 

try to communicate at the same time. Traditional routing 

methods cannot manage this load as they follow fixed rules 

and fail to respond to fast changes in traffic. AI driven 

routing offers a strong and flexible answer to this problem. 

AI helps the network observe its own condition in real time. 

It studies signal strength movement delay and traffic flow. It 

learns from every decision and becomes better with each 

cycle. This learning ability helps the network improve speed 

because AI selects paths that avoid heavy pressure. It 

improves stability because it reacts quickly when the 

network changes. It strengthens security because it can 

sense unusual behaviour and keep harmful actions away 

from the main routes. 

The future of wireless communication will depend on such 

intelligent tools because upcoming systems like 6G will 

need fast decisions and deep awareness. Billions of devices 

will depend on error free routing so AI will become a core 

part of network design. AI routing will also support new 

technologies like drones robots smart cities and remote 

health systems. 

Still the field needs more research. AI models must become 

lighter so that small devices can use them. They must be fair 

safe and able to resist cyber threats. Real world testing must 

increase so that models can work well outside labs. With 

careful study and ethical design AI routing can meet these 

demands. 

The promise of AI driven routing is strong. It offers a path 

toward networks that think act and improve on their own. It 

supports the growth of digital systems and prepares 

communication networks for a future where speed and 

intelligence will shape everyday life. 
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