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A Robotic Manipulator's Design and Performance 
Using in Casting Industry to Manage a Shell Adapter

Dr.C. Nithyanandam 1*, Dr. S. Deepa Shri 2, Dr.V. Senthil Murugan 3
1 Department of Mechanical Engineering, Hindusthan College of Engineering and 

Technology, Coimbatore, Tamil Nadu, India
2 Department of Civil Engineering, Hindusthan College of Engineering and 

Technology, Coimbatore, Tamil Nadu, India
3 Department of Mechanical Engineering, Hindusthan College of Engineering and 

Technology, Coimbatore, Tamil Nadu, India

INTRODUCTION
A robotic gripper must be versatile and capable of performing reliable grips and manipulations in 
unstructured environments, for example. The high cost and excessive layout complexity prevent robotic 
grippers from penetrating the product. To alleviate these limitations, researchers have proposed a low-
power robotic gripper with a tendon drive mechanism (TDM). budget. However, designing a robotic 
gripper is a very complex method involving many parameterized simulations. Automation systems use 
robotic grippers as one of their main components. The pick-up module allows the robot to pick up, 
move, and place objects to pick, transport, and place workpieces. Robotic arms usually have sensors 
mounted near the workpiece. A wide range of tasks can be performed using automation components 
such as robotic arms and software. This allows the production of multiple product variants. Conversely, 
capture modules are often customized for specific tasks and come with tools to aid in customization.

LITERATURE REVIEW
The capability of selecting and grasping microscopic objects with a pneumatically actuated 
microgripper that can provide tactile feedback was tested by Alogla et al. Their experiment involved 
testing a device that has a maximum tip opening amplitude of 1 mm, and a maximum force of 50 MN. 
Additionally, the device was tested to perform pick-and-place operations with 200 µm microspheres [1].
Huixu Dong et al developed a mathematical model to determine the efficiency of transmitting tension 

A B S T R A C T

The original objective of creating a robotic gripper has been revised. A new approach has been suggested 

and sanctioned for designing a robotic arm. The methodology involves the gradual construction of 

prototypes for mechanical arms. The optimization process integrated into the methodology guarantees the 

successful development of the robotic arm. Identifying the hand application serves as the primary step in 

defining the parameters and prerequisites for the subsequent phase in the design process. The 

incorporation of human hand research plays an essential role in devising anthropomorphic architectures 

as it showcases their versatility, flexibility, and manipulation capabilities. The decisive goal of this method 

is to formulate successful robotic arm architectures and systems that meet the design proposals' 

requirements. 

Keywords:Grippers, Manipulator, Robot Arm, Right Gears, Wrist.

Technoarete Transactions On Industrial Robotics and Automation System ( Volume No. - 4, Issue - 1, Jan - Apr 2024)                                             Page No.1



force when using geometrical relationships. A Genetic Algorithm is used to optimize gripper and tendon 
routes [2]. 
Matteo Russo et al focused the design of a gripper for horticulture product grasping. Design decisions 
were made using a systematic method using an evaluation of all possible architectures. Prototypes were 
built and tested in the laboratory [3]. 
Alaa Hassan et al. proposed methods for modeling robots and optimizing their structures. They provide 
a comprehensive step-by-step demonstration of their design methodology and conduct dedicated 
capture studies to describe the interactions between those steps. Their goal is to determine the optimal 
force developed by a robotic gripper at the bottom of a captured solid object under geometric and 
functional constraints [4]. 
Bos et al. developed a lightweight suction grip. In the microcosm, assembly issues related to forces were 
mentioned. A gripper design with a delivery mass of less than 1 g is proposed for needles with a diameter 
of 6 mm with a delivery mass of less than 1 g [5]. 
Anurag Singh et al analyzed and investigated the stresses and strains caused by selected payloads. A 
mechanism arm with 5 degrees of freedom was selected for stress and strain analysis [6]. 
The remaining sections of the paper are arranged as follows: Chapter 2 covers recommended models 
and optimal approaches for robot designing. Section 3 outlines the experimental design for the robotic 
gripper and includes a review of the geometric modeling. Following the description and modeling of the 
gripper and corresponding design calculations, Section 4 explores the results. Lastly, Section 5 provides 
a summary of the findings presented in this article.

METHODS
According to Figure 1, the product design process consists of five sequential steps

Figure 1. Design Process of a Product
The product design process is made up of five sequential steps, as shown in Figure 1. The first step 
involves identifying design problems and clarifying the design's purpose. This leads to the definition of 
requirements. During the concept draft stage, specifications and design preferences are established, and 
alternatives are modeled, analyzed, and evaluated. These options can be exported at a later stage. The 
element design stage focuses on defining design details to create manufacturing specifications for an 
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optimized design. Finally, design implications follow a detailed description of the final design and its 
characteristics.

DESIGN OF EXPERIMENTS
The accurate handling of the shell adapter depends on the design of the robotic manipulator. The 
manipulator has multiple components, including the arm, end effector, and control system. The arm 
helps with the necessary movement and positioning needed to handle the shell adapter, while the end 
effector holds onto and releases the adapter. The robot's gripper is made up of four main parts: wrist, 
base, nails or fingers, and Earth, and has two degrees of freedom. This component connects the robot's 
gripper and arm.

Wrist
The wrist enables twisting of the handle and has three components - two connected parts and one that 
connects to the rotation axis of the servo motor. Other details aid in transmitting movement across the 
wrist, which is connected to the handle base and floor. Figure 2 displays the wrist assembly with an 
additional connector for the base and hook at a 90° angle to the horizontal axis. It has three holes for 
connection, an outward step for gear insertion, and three more holes for other parts. Precise calculation 
of element spacing is crucial for the mechanism to function correctly.

Figure 2. Assembly of Wrist

Figure 3. Exploded view of the Wrist.
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We will also use another connector that will be part of the base and hook whenever we hold the hook at a 
90º angle to the horizontal axis. In the image, we can see three holes to connect the wrist, an outgoing 
step to insert the gears, and three other holes that have the function of connecting other parts. This is the 
hardest part because all the parts are connected. The distances of these elements must be accurately 
calculated to obtain accurate operation of the entire mechanism. Several important aspects must be 
considered when designing this element.

Figure 4. Base
The base links the robot handle parts and has two gears attached, with one connected to another servo 
motor via a linkage to provide gear movement and handle motion.

Grippers or Fingers
The handle, which can come in various shapes and materials, is capable of holding items with differing 
contours and weights. It should be noted that there will be a movement of translation. The gripper serves 
as the final component, and the function of each part (including the servo motor, clutch, and gear) 
culminates in its action. The design of the handle allows for a secure grip on even the thinnest objects, 
and holes found in planes are utilized to connect the gears and handles

Figure 5. Gripper

Earth
The earth is responsible for holding the servo motor that moves the wrist, making it a crucial component. 
If this part malfunctions, the grip's behavior will become unstable. Additionally, this part attaches the 
entire robot handle to an already existing robot arm.
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Figure 6. Earth
Calculation of Force on Gripper
This section will compute the gripper's force. The robot's gripping moment will produce forces, 
resulting in three claw positions: minimum nail opening, middle nail opening, and maximum opening. 
First, the torque-generated force must be calculated. This force should be perpendicular to the radius of 
gyration and denoted as F. The torque formula is also necessary.

Least Aperture
First, we need to calculate the force produced by the torque. This force must be perpendicular to the 
turning radius and this force is called F. The torque formula is:

T = F · r (1)
Having obtained the servo motor information, we can determine that the torque is equal to 0.078Nm or 
78Nmm. The distance between each point can be measured, as well as the radial distance r, which is 
equal to 51.72 mm. By utilizing the formula F = T/r, we can calculate the force, which is equal to 1.5075 
N. However, since this force is not directly applied to the handle, we need to calculate the F1 component 
using the following formula after measuring the angle α using the Autodesk program inventor:

F1 = F * cos(α). 
F1 = F Cos (α) where α is 69.78° and 
F1 = 1.5075 Cos (69.78) = 0.521 N 

Now we need to solve a system containing two equations and two unknowns. The first equation is After 
obtaining information about the servo motor, we can deduce that the torque equals 0.078Nm or 78Nmm. 
We can measure the distance between each point and the radial distance r, which is 51.72 mm. Using the 
formula F = T/r, we can determine that the force is 1.5075 N.However, this force isn't directly applied to 
the handle, so we must calculate the F1 component using the following formula: 

F1 = F * cos(α). 

After measuring the angle α using the Autodesk program Inventor, where α is 69.78° and 
F1 = F * cos(α) (2)
we can calculate that F1 equals 0.521 N. We need to solve a system containing two equations and two 
unknowns. The first equation is
ΣFx = 0
- F1·cos (α+ β) – F2·cos (φ) + Fgripper = 0 (3)
Where β = 3.64º and φ = 86.36º, so:
Fgripper = 0.521·cos (73.42) +F2·cos (86.36)
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The second equation is:
ΣFy = 0 F1·sin (α+ β) – F2 sin (φ) = 0
F2 = F1 sin (α+ β) / sin (φ) = 0.5003 N
Fgripper = 0.1804 N

Figure 7. Least Aperture
Standard Aperture
Perform the identical task, yet execute it in the manner illustrated in Figure 8. The force's orientation is 
inverted, and as such, the angle and force quantities differ. Nonetheless, the force factor F persists as 
constant and solely hinges on the torque's magnitude and the radius of the gyration's value.

Figure 8. Standard Aperture
F1 = 1.3901 N
In this case, β = 50.55º and φ = 39.45º,
Fgripper = 1.3901·Cos (73.31) +F2·Cos (39.45) = 2.0174 N
F2 = 2.0956 N
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Extreme Aperture
Figure 9 displays the extreme aperture, where β is 73.28°, φ is 16.72°, and the gripping force is 5.2399 N. 
The gripper's  force augments with larger nail openings. In the casting industry, the robotic 
manipulator's efficiency is critical for managing the shell adapter. Accuracy, precision, and speed are 
used to evaluate the manipulator's effectiveness. The new gripper design features improved grips, 
additional rivets, and a round handle for easy 3D printing. The small distance between the handles 
makes it an optimal design. The gripper assembly is both visually appealing and efficient in 
performance. 

Figure 9. Extreme Aperture
Fgripper = 1.5075 cos (73.28) F2 cos (16.72) = 5.2399 N F2 = 5.018N 
The size of the nail opening correlates with the amount of force needed from the gripper.

RESULT & DICUSSION
The performance of the robotic manipulator in the casting industry is critical in ensuring that the shell 
adapter is managed effectively. The robotic manipulator is programmed to perform specific tasks, 
including gripping and releasing the shell adapter, rotating the shell adapter, and moving the shell 
adapter to the desired location. The manipulator's performance is measured based on its accuracy, 
precision, and speed. In developing the product, we experimented with different designs and finally 
found the most effective grip.
The grip has been enhanced to reduce the minimum distance between the components and fasten them 
together with rivets. Additionally, the clips have been rounded for simpler 3D printing. This design is 
optimal due to the minimal distance between the handles. We evaluated various models and determined 
this to be the most suitable. It should be noted that studs are exclusively utilized for modeling, while rods 
are employed when producing a clip.
First Design of the Gripper
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Figure 10. The first design of the Gripper

Figure 11. Appreciate the Rotation’s Problem.
Figure 11 depicts rotational issues that need identification. The design was abandoned because of 
excessive material usage. The gripping action was slightly modified. The image displays the 
misalignment of the steering wheel, which is the result of the gear's turning radius rotation caused by the 
different turning radii of the base and crank. This required adding a single connector with the same 
radius as the gear to modify the multinational robotic arm.

Second Design of the Gripper

Figure 12. Second Design of the Gripper
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Figure 13. Width of the Base

Figure 14. Collisions of the Gripper and Base

The collision between the claw and the base was resolved, and the team proceeded to enhance the 
efficiency of the robotic gripper whilst minimizing material usage. Nevertheless, the broad top of the 
base causes the handle to strike prematurely, resulting in a significant minimum opening of the robot. 
The poor quality of the recording is attributed to the gadget's ability to only detect very large objects.

Third Design of the Gripper

Figure 15. Third Design of the Gripper.
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Figure 16. Minimum Aperture of the Gripper
Collisions between the claw and base took place. After resolving the rotation problem, the robotic 
gripper was redesigned to improve efficiency and reduce material consumption. However, the broad 
upper part of the base caused early contact with the handle, resulting in a considerable minimum 
opening of the robot. The recording quality is not optimal because only large objects can be detected.

Final Design of the Gripper

Figure 17. Final Design of the Gripper.
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Figure 18. Minimum Aperture of the Final Design of the Gripper

The design of the final gripper features a minimum opening, which is illustrated in Figure 18. The grips 
have been enhanced to reduce the gap between them and rivets have been incorporated to connect all the 
pieces together. Moreover, the round handle is conducive to 3D printing. This design is highly optimal as 
it minimizes the distance between the handles. We conducted a comprehensive evaluation of multiple 
designs and eventually selected the best one. Please note that the rivets are solely employed for 
modeling purposes and the rod should be utilized when creating the handle.

The Gripper’s Assembly

Figure 19. Gripper’s Assembly
The gripper assembly, which includes all the previously mentioned parts, is shown in Figure 19. The 
overall appearance of the assembly is both pleasing and acceptable.

CONCLUSION
The task of creating a robotic gripper has been altered and a fresh approach for designing a robotic arm 
has been sanctioned. The process involves the production of various prototypes of the mechanical arm in 
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a constant way. To make sure that the methodology is successful, the optimization cycle is carried out. 
The first step is to determine the intended hand application which sets the parameters and requirements 
for the consequent design phase. Research on the human hand is crucial to develop anthropomorphic 
architectures that have adaptability, flexibility, and manipulation abilities. The primary objective of this 
methodology is to manufacture robotic arm systems that fulfill the design proposal requirements. The 
use of robotic manipulators in the casting industry to supervise shell adapters has revolutionized the 
casting process. The design and performance of the manipulators ensure that the shell adapter is handled 
with precision and accuracy, thereby resulting in a better-quality end product. The advantages of using 
robotic manipulators in the casting industry are countless as they improve the speed, efficiency, and 
safety of the casting process. With technology continuously advancing, we can look forward to 
observing more innovations in the casting industry that will further upgrade the process.
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INTRODUCTION
Realisation of analytic capability like learning, perception, planning, reasoning and execution for 
technological systems has been established by cluster of excellence (CoTESYS). It includes a flexible 
manufacturing system, humanoid robotics along with autonomous vehicles such as blimp. Ultimate 
goal of this cognitive system is to use the knowledge and experience of human beings to make a better 
future that can raise the capabilities of an individual [1]. Robotics and automation systems are adding up 
a level on the existing digital system that makes human life more comfortable and easier. Cognitive 
technical system is immensely flexible, adaptive, reliable and robust that makes quick cooperation and 
interactions with human beings. 
Cognitive technical system (CTS) is an information processing technology that includes artificial 
actuators and sensors, embedded and integrated into the corporate system. In this study the role of AI in 
controlling robotics systems has been discussed comprehensively. Artificial robotics (AI) is an 
extremely powerful combination that has been designed to conduct automatic tasks of the factory 
setting [2]. Implication of AI in the robotic industry, implementation of cognitive technical systems has 
been discussed in this study with its loop in action. Hence it can be stated as AI is immensely smart 
decision making technology that solves complicated problems at a glance. 

AI IMPLICATIONS IN ROBOTICS
Implication of AI in robotics is needed as it accomplishes tasks simply with right orientation and 
positions. CTS requires AI technology along with solid grounding systems that have insight from the 
CoTESYS, cognitive structures that perform empirical study and fundamental research in the context of 
testbeds of demonstration [3]. It has been predicted that the number of robots is going to increase in the 
future. However, autonomous systems and robots are expected to be widely exploited in society in the 

A B S T R A C T

In this study, the role of AI in controlling the robotic system has been discussed in a comprehensive manner. 

For executing this study, AI has been introduced with its features, implications and loopholes that directly 

affects the universal digital technology. Places and sectors that have adopted AI to bring growth have been 

discussed in this chapter. Nowadays different types of advanced technologies have been invented to track 

human body motion and other features that make people's life more easy and advanced. Here cognitive 

implementation of technical systems has been discussed briefly along with its loopholes that need 

improvement to overcome these barriers. Assistive kitchens with their equipped tools have been mentioned 

in this study with brief description and manufacturing and other business industries have also discussed 

here that adopt AI technology to bring growth.

Keywords:AI, Cognitive technical system, control system, industry, robotics, and sensor
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future that includes service robots and self-driving vehicles at home and at work platforms. 
Technologies and systems that have surrounded us are taking different shapes to bring improvement in 
human life. AI contributors have different perception and object related orientation in respect of the 
robotics industry. It has been observed that AI research inspires technological systems that are to be 
equipped with mechanisms that are related to cognitive. 

Figure 1: Body motion tracker based on 3D vision (Source: [3])

Trajectory data and accurate motion requires focus from AI technology that can track multiple digital 
images from human bodies. Tracking human body parts needs learning components in the appearance 
model. AI method measures the highly effective performance of the robotic industry that has context 
with embedded applications of robot and sensor equipped [4]. It is immensely important that AI 
researchers should study research from a close view in respect of research disciplines. For example it 
can be stated as research on motion planning and manipulation has surpassed AI planning technology. 
Driving AI research can be based on cognitive technical systems that prove relevance to realise high 
performance of autonomous systems of robotics. 
AI and robotics includes autonomous transportation, cooperation and coordination mechanically, ethics 
and value to digital technology and intelligence augmentation that has been currently focused by World 
Economic forum (WEF) [5]. Hence it can be said that the robotics industry is getting advanced and 
improved day by day by using AI technology efficiently. 

EVALUATION OF ACTION LOOP
It has been observed by CoTESYs that CTS have some close loops in perception and action based 
systems. The image represents that the architecture cognitive system has perception of multiple sensors, 
cognition like knowledge, and learning and action plan along with action. At top level, key components 
of environmental models, management related to learning and knowledge have connected tightly to 
physical action [6]. From the given image it has been obtained that perception of mapping technical 
systems onto cycle of perception action should recommend modules of functional decompose 
cognition. It consists of a module of motor action performed, another single reasoning and others [7]. 
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From the right figure it reveals that different types of cognitive capabilities should be more 
interconnected and intense in order to succeed needed synergies [8]. CoTESYS investigated that 
common loops have been obtained in key components like action, knowledge, perception, learning and 
more.

Figure 2: Architecture of cognitive system (Source: [8])

Perception is accession of data and information related to an actor's body and environment. AI is a sub 
part of computer science that is basically concerned with action and perception; perception is closely 
related with estimated probabilistic problems [9]. In addition to that, estimated states are gradually 
transformed into figurative representations that authorise the systems to reason and communicate about 
the way of perception. Complicated action sequences and plans at upper level and primate brains using a 
range of quasi-hierarchy from lower elementary motor has created close loops in the cognition 
perception. 

COGNITIVE IMPLEMENTATION OF TECHNICAL SYSTEM
Assistive kitchen is an omnipresent sensing, actuation environment and computing with robotic 
assistant that targets enlarging cognitive capabilities along with monitoring people's safety and health. 
For achieving these goals assistive kitchens need to interpret, perceive and learn models in respect to 
household chores. In addition to that, assistive kitchens can use the acquired model to monitor safety and 
health assessment [10]. Image that is presented below shows varieties of sensors that have been 
provided by the environment of the sensor that includes RFID tags, laser range finders and more. AI is 
used to design the control system of a robot to operate the overall activities of the robotic industry. It also 
leads an immensely important role in growth of technological development of a country. 

Technoarete Transactions On Industrial Robotics and Automation System ( Volume No. - 4, Issue - 1, Jan - Apr 2024)                                               Page No.16



Figure 3: Assistive kitchen contains different types of sensors and robot
(Source: [10])

Hardware and software integration of the kitchen consists of network sensing and mobile robots that are 
embedded physically with the environment. It disposes of sensor furnish furniture, sensor in respect of 
global environment and appliances related to web enabled, “ smart” objects and more [11]. The 
Discussing kitchen contains cameras on the shelf that cover the wide area of the kitchen with high 
resolution in the working segment. Furniture that contains varieties of sensors such as cupboards with 
undiminished RFID that gives authorization to know identities of tagged objects insight into the system 
[12]. In addition to that, kitchen tools and utensils are furnished with integrated sensors. For example a 
knife that is made based on a 6DOF torque sensor that enables it to record force direction over extended 
time. AI systems are used in the robotic industry to control the overall design that can give the desired 
level of outcome expected by scientists and researchers
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In this context, it can be observed that, the atmosphere of Mars is highly dense and it may take more 
than 22 minutes to transfer signals between Earth and Mars. On the other hand, the scientific 
ingenuity required high performance computers for conducting the autonomous navigation system, 
in that case, Robotics and other technological equipment should be lightweight. However, scientists 
from NASA have not successfully gathered the knowledge of these cutting-edgetechnologies. 
Another issues that affect the exploration in Mars mission is the “On orbit construction” [9]. On the 
other hand, solar flare present in the outer space region is extremely high, and it may cause solar 
irradiance for any humans or machines. The volatile situation or Zero gravity in the outer Earth, can 
be considered as another challenging factor for AI robots [14]. The Mars mission required heavy 
load transportation handling capabilities to successfully conduct the mission. The weight of those 
heavy equipment should be carried out after proper calculation and measurements. A lack of 
measuring the distance between the primary load location and the ultimate destination can lead to 
disrupting the entire Mars mission. In that case, it can be observed that the total amount of power 
required for the habitation purpose on Mars is 30-60 KW. On the other hand, the survival of robots 
in those environments may differ a lot from human In that case, the scientists from NASA have 
started the investigation on the needs for robots in the outer Earth environment [10]. In that case, 
colonisation on Mars may be difficult for humans due to the necessity of “nuclear power generator 
equipment”. Apart from that, Mars habitat, environment and resources are still not enough for the 
habitation process of human beings in the 20th century.

Figure 4: Knife with wireless network sensor
(Source: [12])

Cognitive network for sensor estimates the events of domains that include interpreting, combing, 
abstracting and interpreting the sensor data of various sensors over a long time. For example it can 
be stated as RFID acceleration sensors to utensils the environment to recognise states of four 
dynamics like pick up or put down objects [13]. Identification of dynamic force states is crucial for 
segment activity by meaningful sub actions. Networks have played a significant role in monitoring 
particular activities in a comprehensive way. 
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Figure 5: Assistive kitchen’s sensor network
(Source: [13])

Sensor robotic assistant and kitchen equipment helps in accomplishing suitably large numbers of 
consciousness tasks. It has determined relevant objects in a cluttered sense, classifying and determining 
the positions that can manipulate grasp point [14]. This type of system has been controlled by using AI 
technology that monitors the overall integrity of robotic systems. Additional resources of meaningful 
semantic components of nature have been perceived by robots by using a common sensor network [15]. 
Different types of perceptual capabilities of humans are required detection, recognition and 
understanding of human body language. Perception of human activities has challenged the sensors of 
kitchens that can identify and interpret activities of human beings over a long time. Robotic assistant 
perception systems have determined the motion and precise parameters of human manipulation tasks 
like having breakfast, cleaning up, preparing tea or coffee and others. Moreover, after long time 
observation this type of domestic AI has been used in the robotic industry to make human lives more 
comfortable and easier.
The AI system not only changes the scenario of domestic lifestyle, in addition to that, it has also changed 
the scenario of business and different industries. Organisations and companies are implementing AI in 
their business activities to take quick decisions and to embrace the master transformation faster [16]. 
Artificial intelligence helps solve complex business problems and it is a time consuming and 
comprehensive capital intensive system that has been proven to succeed. Message from AI and 4IR 
technology has taken place in the discussion of 40 high level panels and secondly in global 
industrialization and manufacturing. Increase of automation technology in the robotic industry has 
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developed the technological model and decisions of companies in reputedly manner [17]. It has been 
observed that social robots are primarily heavier in interaction of application in comparison to robots of 
industries that give possible benefits in ramification of borders. For evaluating the application of social 
robots in the technological industry it is important to analyse beneficial effects of robots in the 
production system of an organisation.
Nowadays most of the countries are using AI in different economic sectors such as manufacturing, 
agriculture, service sectors like transportation, finance, defines and public administration. Using AI is 
the reason for rapid growth of GDP of a country that helps to bring growth in economic and social life of 
a country [18]. Technological improvement has been influenced by using AI systems being a reason for 
innovation in different contexts of countries. AI leads the economic development of a country that has 
been recommended and adopted by governments of several countries. Internet robotics has connected 
different platforms by a chain such as it makes a bridge between electrical engineering, computer 
science, biology, physics, cognitive science, artificial intelligence and so on [19]. AI connects 
hardware’s, sensors and actuators in electrical engineering, logics, errors estimation and algorithms 
have been connected with mathematics comprehensively. 

Robotic in factories has been given an important role such as enhancing experiences of customers, 
minimising errors by using robotic technology, increasing productivity by using 24/7 services and so on. 
In addition to that, AI in robotics industries has also been applied in the medical science that changes the 
scenario of medical sciences [20]. Artificial intelligence includes building relationships with 
mathematics, biology, philosophy and more. In addition to that it has adopted different types of methods, 
scientific perspective and technological perspective. Hence it can be stated as AI in robotics has been 
implemented in different industries such as medical, science, industry, manufacturing, domestic 
appliances and others have also adopted this advanced technology to enhance the productivity level. 

CONCLUSION
Cluster of excellence investigates realisation analytical capabilities that include learning, reasoning and 
planning for executing technological systems. Cognitive technical systems include artificial actuators 
and sensors that are integrated with corporate systems. AI has uses in different segments such as 
manufacturing, domestic, medical science, electrical engineering and so on. It plays a crucial role in 
increasing the rate of GDP of a country along with it helps to change the scenario of economic and social 
life of a domain. Different Types of robots have been invented to measure the motion of a human body by 
using 3D vision. However there are also some loopholes that create some obstacles in spreading the use 
of AI all over the world. Cognitive technology has been used in different segments such as assistive 
kitchen, advanced equipment and utensils, sensor network and so on that have been discussed above. 
Hence it can be concluded as AI leads an immensely important role that makes human life easier and 
comfortable. 
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INTRODUCTION
There exist various problem-solving techniques among this Artificial Intelligence (AI) and Machine 
Learning (ML) are becoming two of the most popular techniques in various areas of research and 
industry. As Intelligence is a mental ability to solve numerous problems many researchers are giving a 
lot of attention to AI in several fields. Through utilising multiple factors of computers individuals can 
use it for making the right decisions. Individuals can also improve their intelligence with the help of 
learning. The knowledge individuals learn through experience or through study can further enhance the 
person’s learning. In other words, MI refers to the concept in which the computer learns by accessing 
data. 

In recent times with the help of advanced technologies, we have improved and enhanced AI using ML 
and this is important as AI has the ability to make computers more technologically advanced and 
intelligent. Researchers are now prioritising optimal decisions and focusing on developing the 
technology so advanced that the computer can operate and take decisions like the human mind. 
Artificial Mind (AM) was introduced by Stan Franklin and in this technology, he linked the mind of 
animals with the mind of AI. The importance of AM is huge as its contribution to the AI system for the 
healthcare department is effective in terms of providing support services for elders. 
The reason behind developing this technology is that most individuals and especially elders expect 
computers to operate and think like themselves. In this research article, a methodology has been created 
with the assistance of probability learning based on statistical learning theory or with a statistical 
approach. The aim of this study is to examine the way this probability learning model can be utilised for 
problem-solving. 

A B S T R A C T

The concept of AI has gained a lot of attention because of its contribution towards analysing data and 

thereby making optimal decisions during problem-solving. Many researchers after researching various AI 

theories have developed numerous AI technologies that are capable of making decisions in complex 

situations. However, human minds act optimally and sometimes make decisions that are rational and this 

leads researchers to develop a more advanced AI technology that can make rational decisions and fully 

imitate the human mind. Thus, in this article, a probability learning model has been proposed that is 

capable of making rational decisions. The findings of the research show that the selected model of 

Artificial Mind has the ability to make human-like decisions. The paper further examines the ways through 

which several problem-solving tools can be improved.

Keywords:AI, artificial mind, machine learning, probability learning model.
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Artificial Mind and Machine Learning 
AI and ML are quite similar although AI is developed to make intelligent computer programs and on the 
other hand, ML is focused on the way with which these computer programs can automatically improve 
themselves by accessing data. According to [1], AI technology can be used for multiple purposes which 
include “abstract reasoning”, planning the ways an organisation or employee can achieve a particular 
goal. Other tasks which can be achieved successfully with the help of AI are "generalising about the 
world", identifying objects and sounds, translating, speaking, performing business transactions, and 
even regulating robotics technologies. The difference between AI and "Machine Learning" is that when 
a program has the ability or can think like a human being can be AI but when this program has the ability 
to automatically learn by accessing various required data then it is ML.
The method of learning is an estimation process between input and output in a system. It can be stated 
here that ML is a learning method of a computer by accessing observed data that enables the computer to 
make optimal decisions. Conversely, another task of ML is to go through the learning process from 
experience or observed data that can direct computers to perform the right behaviour. [2] Furthermore, 
another way computers can learn from the observed data is through the use of a tool called “Statistics”. 
Both ML and Statistics are developed to enable the computer to carry out optimal decisions to solve a 
partial problem. This utilizes one fixed value which is estimated using an analytical model to carry out 
optimal decisions and is a representative “Artificial Intelligence” approach [3]. It should be mentioned 
here that the way AI operates is quite different in respect to the way a human mind works as the human 
mind does not take decisions at a given problem by being dependent on a single value. Generally, human 
beings make multiple decisions for problem-solving. Although these differences exist this does not 
deviate noticeably from the optimal value. 
Another problem-solving technique that is gaining popularity is Deep learning (DL). DL is also quite 
similar to ML which is focused on algorithms based on the structure and function of the brain, known as, 
“artificial neural networks”. All these techniques complement each other and their combination only 
can contribute towards building a more advanced technology [4].

The implication of probability learning model in developing artificial mind 
Usually, the performance of AI for carrying out optimal decisions is based on ML which includes 
statistics under observed data. This process results in providing only one estimated value for searching 
optimal decisions. Probability is a key factor in ML and an individual cannot develop a deep 
understanding and implications of ML without the assistance of probability [5]. In other words, the 
importance of probability lies in handling uncertainty. Usually, uncertainty occurs when a decision is 
made with insufficient information and involves risk. The impact of probability in ML is huge as the 
probability is based on mathematics and a statistical approach that provides the effective tools and 
language that compute and calculate the uncertainty of events and reasons in a righteous manner. There 
exist various reasons that lead to the need for probability in developing AM, these include the existence 
of "unpredictable outcomes", the occurrence of an unknown error, or the occurrence of difficulties in 
handling large possibilities of predicates [6]. In simple words, the probability is the measure of how 
likely an event can occur. 
It should be mentioned here that the value of 0 and 1 which is the representative of ideal uncertainties. 
This paper examines the behaviour of the human mind as an Artificial Mind approach. The below figure 
shows a comparison between AI and AM approaches.
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Figure.1: Comparison between “Artificial Intelligence” and “Artificial Mind”
(Source: [7])

As previously mentioned AI is dependent on the ML algorithm for making optimal decisions under the 
observer data. In this study, the probability learning model, AM which is selected is dependent on 
probability learning and makes rational decisions. In this article, the rational decision provides nimbus 
values for problem-solving. Here, in this study, a regression problem is considered for making a 
comparison between "Artificial Intelligence" and "Artificial Mind". The aim of AI is to imitate, 
automate and augment rational intelligence. Moreover, the human being's mind is not just of rational 
intelligence but other cognitive and irrational intelligence. It could be explained mathematically as well, 
human mind = “rational intelligence” + “cognitive intelligence”. On the other hand, the artificial mind 
can also be explained mathematically, AM = “artificial irrational intelligence” + “artificial cognitive 
intelligence” + “Artificial Intelligence”. 

Figure 2: Artificial Wisdom
(Source: [8])

The above figure shows that artificial wisdom is also similar to AI which is developed to make top-level 
decisions when encountered with a complex or adverse situation. Hence, it can be stated that with the 
help of advanced AI technologies various problem-solving tools are becoming more efficient.

METHODS AND TECHNIQUES 
In this paper, the probability learning model which is chosen is Artificial Mind to find the ways in which 
AM operates to make rational decisions at given problems. This model is created to verify the 
performance this reach is developed to propose and estimate the findings of the research. Hence, an 
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experiment has been made to discuss the result of this research material [9]. In this study to explain the 
ways through which this finding of this article can be applied to real problems, an experiment has been 
conducted using a "Machine Learning" learning dataset which is collected from the UCI machine 
learning repository. In this study, the IRIS data set has been chosen which consists of 1 categorical 
variable and 4 continuous variables. These four continuous variables include Sepal Width (SW), Petal. 
Width (PW), Sepal Length (SL) and Petal Length(PL). 

RESULT AND DISCUSSION 
From the above-mentioned probability model, it is found that a certain categorical variable and four 
continuous variables are used to develop a system with an artificial mind. A model of multiple 
regressions is also considered in this research paper to attain insightful detail regarding the optimum 
Artificial mind (AM) with probability learning. As per the outcome of this multiple regression 
framework, a set of probability distributions is also identified. This probability distribution is 
represented in the following figure along with the parameters of regression:

Figure 3: Probability distribution parameters
(Source: [10])

Above mentioned regression parameters are found to be used to design the Sepal length (SL) of the 
system equipped with an artificial mind. In addition to that, certain values are also predicted by the 
researchers to find out other dimensional parameters such as Sepal width, Petal Length, and Petal width. 
However, it is also found from existing studies that practical results can deviate from the experimental 
values that are taken as predictions [11]. This deviation in the values is represented as ε and this value is 
found with the help of normal distribution. As per the existing research studies it is also found that this 
value of error is associated with a mean of 0 whereas the value of variance is calculated with the help of 
σ2. Apart from that, a set of the following equation is also identified to find out the value of SL:

Figure 4: Formula for calculating SL
(Source: [12])

On putting the value of SW as 3.1, PL as 3.8, and PW as 1.2 the value of SL can be estimated as 5.923622. 
This predicted value is helpful to make a suitable decision regarding the development of an artificial 
mind. After achieving an idea regarding the development of AM, an adequate set of multiple regression 
analysis is also found by different researchers. This kind of analysis is suitable to find out the 
effectiveness of AM in resolving complex practical problems optimally. Based on the outcome of 
regression analysis, the researcher has predicted that the AM system gives different responses at 
different intervals of time. However, a value nearest to the optimal one is also identified by the 
researcher. As a result of this kind of experiment, a beneficial result can be provided in the field of 
developing systems with artificial intelligence equipped with AM [13]. In the contemporary period, 
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AM-based systems are useful in different practical applications such as robotic systems in healthcare 
and others. In this paper, a comprehensive idea is evolved in context to the development of AM that is 
functional in practical activities [14]. Therefore, it can be stated that this paper is also beneficial for 
future works regarding the implication of AM based on probability models. 

CONCLUSION 
In conclusion, taking note of the current condition of making human-like decisions, it can be stated that 
the importance of AI, “Machine Learning '', Deep Learning" is immensely growing. In this paper, the 
concept of AI and "Artificial Mind" has been compared and distinguished according to their 
contribution in making rational and optimal decisions in a given situation. The finding of the research 
reveals that the core difference between AI and AM is that AI is based on one single value while AM has 
the capability to make multiple decisions and AM does this in this study by collecting multiple values 
from the selected approach. In order to explain the ways, this study is relevant and the finding of research 
can be applied in solving a real problem in an experiment of linear regression analysis has been 
developed. This research article is relevant in terms of finding the root and continuous progression of AI 
which is developing with the help of advanced technology. 
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INTRODUCTION
Network optimization helps to apply industrial leading technology in the network life cycle for 
developing network performance with the strategic objective and develops the return on the investment. 
This factor helps communication service providers to gain an edge with the help of data-given 
optimization technology in developing scale and complexity in the network process. The cognition 
network is defined as a type of data network that helps to utilize cutting-edge technology from different 
research areas such as machine learning prediction computer networking network management [1]. 
This factor helps in resolving problems in the current network related to the design and operation of 
communication networks. Cognition network access to apply cognition process for deciding an act on 
the addressed current issues with the help of network learning from the consequences of actions in the 
communication network. This factor creates a look at the network environment and provides an action 
plan according to the input obtained from the sensor and the network policies. 
In India, 47% of internet penetration indicates the need of developing a cognition-based network in 
maintaining communication networks effectively. This factor helps to develop the learning and 
distribution process of intelligence with the usage of the internet through providing better service to the 
users [2]. The cognition process helps the devices the ability to transmit huge amounts of data with a 
reduction of energy consumption and efficiently use the available bandwidth. This factor helps the 
operational parameters to respond to the user's need for addressing the environmental condition that 
exploits the knowledge obtained in the execution of decisions for the further process. The system 
architecture of the “International Organisation of Standardization” (ISO) or “Open System 
Interconnection” (OSI) is an essential part of network design for its modularity in building optimization 
of individual groups of functionalities and developed scalability. This structure helps to increase the 

A B S T R A C T

Technoarete Transactions On Industrial Robotics and Automation System ( Volume No. - 4, Issue - 1, Jan - Apr 2024)                                                Page No.28

Network optimisation can be achieved with the incorporation of sophisticated technology and advanced 

algorithms to achieve efficiency and scalability. Optimisation of the entire network with learning and 

distributed intelligence through cognitive-based networks is investigated in the paper. A cognition-based 

network enhances the capacity for network optimization and designing processes to offer better services to 

the customers appropriately. With the rapid growth of users, the network distribution channels are required 

to adopt cognitive-based architecture for optimised capacity, capable of providing secure data transmission 

to a wider user base. 5G network construction with SDN and NFV, along with AI and machine learning 

algorithms are considered to be the most efficient cognitive-based approach for network optimisation. The 

application of NFV helps to develop network functions in operating open hardware platforms, reducing 

Capex, and OpenX and improving network design efficiently. On the other hand, SDN is capable of 

separating the control plane and the data plan with a defined interface for programming, providing an 

entire view of the network with centralised control. 
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amount and variety of services developed over the network and efficiency of the internet service 
provider to continue enhancing the quality of service provided to the customers. 
This factor shows that the current network architecture suffers from challenges due to the inefficiency of 
the underlying infrastructure and does not offer the capability of scaling up with the growing complexity 
of the communication networks. This growing complexity highlights the challenges in maintaining 
security and privacy to understand the connection with the network properly. The cognition learning 
process helps to provide the capability of continuous learning by optimising its performance and 
controlling the loopholes of the different services and resources in the network system [3]. This factor 
helps to monitor the environment under control and analyse the collected data effectively for developing 
the decision-making process in managing the cellular network effectively. The analysis of the collected 
data helps to perform the decided actions on the environment to get better results in network 
optimization and designing processes to offer better services to the customers appropriately. The 
objective of the study is to identify the influence of network optimisation in learning and distributing 
intelligence with the help of cognition base networks.

LITERATURE REVIEW 
Significance of network optimisation in the cognition base network Network optimization helps to 
identify and predict the network data with the help of technology for pushing the network to provide 
maximum potential in resolving the performance issue. This activity of monitoring and predicting 
potential issues helps to technology plan for evaluating the future network demand and identify the 
expansion capacity for developing the returns effectively. This factor helps to understand the capture 
value of the 5G area and develop communication service-providing processes for adapting to the 
constant change of demands and expectations in emerging 5G cases. Network benchmark criteria help to 
expand the dynamics of communication services by identifying the key merits to focus on and the way of 
evaluating them effectively [4]. This factor helps AI Power Technology to identify the gaps through the 
downfall of the key merits in the root cause and resolve the issues with the help of an end-to-end 
network. Network optimization helps to develop traffic forecasting and performance prediction for 
determining critical congestion areas that cannot be resolved through the optimization process. This 
factor helps to develop the User experience by 15% and improve the external benchmark by 90% in the 
operating process of communication services with the help of internet services.[5] The cognition 
network techniques help to offer better protection from security attacks and network intruders and 
provide better services to the service operators and customers. This factor helps to focus on the 
development of network optimization in learning and distributing knowledge about the obligation in 
communication network services. The cognition-based network helps to analyse the network state and 
usage patent for recursion of network design and planning in enhancing the approach of communication 
services. This development helps to mice the network equipment for the reduction of network rollout of 
carbon emission and speeding the site acceptance for developing the subscriber's experience in a better 
way. 
The cognition network helps to motivate by the observance of the lack of spectrum under the current 
network management policies that allow for combining new perception with the previous perception. 
This factor helps to understand the circumstances and determine the best line of action in resolving the 
current situation through maintaining policy and regulation of network management. This learning 
process helps to identify the patterns in the source usage and develop action in optimising the quantity 
network for achieving a high level of automation in operating network management and configuration 
tasks efficiently [6]. This factor has to instruct the way and the process of managing the system to control 
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the interfaces in achieving the organizational goal in a short period. The automation process helps to 
manage it and manage specific parts of the network through the development of knowledge and thinking 
about the operator and the environment process.
This intended automation helps to control system operations by stating the operation goal through 
detailed configuration performed by the management system in controlling the network distribution and 
designing [7]. Distributed intelligence helps to apply smart algorithms of the network operations and 
procedures to distribute and centralize AI in developing the performance in the continuous learning 
process. 

Challenges of the cognition-based network in learning and distributed intelligence 
The cognition-based network assists to develop the trend of the 5th-generation mobile systems in 
maintaining the communication services for the users. This system creates challenges in the device 
capability and traffic that develops functions in managing scalability and identifying the parameters in a 
single node number utilized in the system infrastructure. The network optimisation process helps to 
identify the efficiency of the resources such as bandwidth and energy in effective management of the 
quality of experience of the users through cognition networks [8]. The current cellular network is 
designed to serve a small number of users at a high bit rate with the help of downlinks that can create 
challenges in the massive access. 

Figure 1: Number of Internet and social media users in India [9]

The above figure shows 658 million internet users in India and resulting in massive access to devices that 
prevalent uplink scenarios in the transmission process of short packets. The utilization of social media 
and cloud services at the same time can cause the generation of signalling overhead and lead to service 
outages in the current technology and protocols. The development of services increases the high-speed 
connectivity that increases in the near future and with the issue of placing the Festo base stations in the 
microcell.
These stations are known as “Heterogeneous Networks” (HetNets) and provide better coverage and 



higher connection speed to mobile users and network operators.[10] Different density of the best station 
and backhaul connectivity causes new technical challenges that affect the design of efficiency handover 
policies, resource utilization, and service migration strategy. This factor causes challenges in 
introducing 5G services to the consumers and maintaining the user's experience with the cellular 
network process. 

The high demand for wireless access points leads to the requirement of spontaneous multiple video 
connection at a dynamic rate through scalability coding and different quality requirements in 
maintaining communication services. This factor creates a problem generating a communication system 
for differentiating services and also includes per-flow in each class in providing content-based service 
optimization. The increment of topological and functional complexity in the networks leads to an 
automated mechanism in the cellular network for managing fundamental network operations that 
reflects self-configuration in the system parameter [11]. This factor helps to identify the self-
optimization of the network performance through its coverage capacity, energy, and consumption for 
recovering the network personality and service fault in maintaining the cognition network effectively. 

Self-X mechanism periods celebrity and full automation and also open challenges in managing network 
systems effectively that did not affect the design implementation of practical network-wide learning 
framework for network optimization. This factor creates a problem to maintain the learning approach of 
the network optimization due to the lack of infrastructure in the network management process. On the 
other hand, machine learning tasks lead to the performance of deep networks in the suitability of 
learning and adaptation of network optimization [12]. This factor builds difficult to provide effective 
service to the customers in maintaining the network services and traffic in providing internet services. 
The SDN tool did not utilize the network optimization process that creates a large-scale testbed in 
corporate with deep learning concepts in the network management process. This factor causes problems 
in maintaining the Indian cellular network among consumers and introduces fifth-generation services to 
Indian consumers. This challenge helps to identify the traffic and service infrastructure impact on the 
service-providing process and network management in India and developed the network engineering 
process efficiently. 

Strategies to enhance the learning and distributed intelligence of network optimization 
Recent trends show that the cross-boundary of layering architecture helps to develop more efficiency 
than the orthodox layered model in the network optimization process. This costly approach helps to 
provide good results in the resource challenge environment that helps the individual to collect 
knowledge about the correct time and the way to use cross-layered techniques. On the other hand, newly 
emerged network designs and capabilities involve software-defined network (SDN) and network 
function virtualization (NFV) for exploring the opportunities in the system and application [13]. The 
utilization of SDN helps to offer real-time visibility in the network performance and engineering the 
ability to reroute networks through developing reliability on the automation. 
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Figure 2: Usage of social networks in India population [14]

The above figure shows that the usage of social networks increased day by day that needs network 
optimization in managing cellular networks. The application of NFV helps to develop network functions 
in operating open hardware platforms, reducing Capex, OpenX and improving network design 
efficiently. This factor helps to apply network applications for reducing the maintenance and hard work 
costs in providing cellular networks. As per the CRISIL report, India has a 4G subscriber base of over 
800 million by March 2022 that opens new opportunities for cellular networks [15]. 76% of respondents 
increased their spending time online on the backdrop of remote working, remote running, and 
entertaining themselves that reflects the effectiveness of network optimization. This factor provides a 
clear indication that India has successfully adopted 4G services in rural and urban areas and also has a 
welcoming approach towards the 5G services. 
The usage of “user to edge" helps to deliver services in the current legal full structure for scaling up high 
CAPEX and time investment in developing the planning process of computer capacity and stored data 
leverage automation effectively. The network Optimisation process utilise open APIs for vendor 
agnostic for levelling up automation software in enhancing the simplicity of the network. The system 
integration helps the Telecom operators for developing their strategies in adopting network architecture 
for long-drawn processes and provides a fast-forward relook at the current availability in the regulatory 
allocation process [16]. This factor helps the network service providers to construct network plans in 
network strategy for the end users and develop the customer experience effectively. The emerging 
application requires more bandwidth with lower latency for meeting the requirements of quality 
experience and maintaining the expectation of the consumers that helps to develop the network 
architecture properly. The network helps to work as the virtualization capability for creating a close loop 
into automation in advance in the analytics and intelligence in self-configuration multi-layer 
infrastructure of the network management. 
The cognition network assists applied AI in understanding the conservation surgery of the telecom 
operator for delivery of an uninterrupted experience to the end user and developing the legacy system. 
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This factor helps to provide proper delivery methods through the development of division processes 
according to the previous datasets related to network management for fulfilling customer needs. In the 
Indian telecom services, operators are developing the brand with hunger in requirements with the help of 
serving closer to the edge services, expanding edge cloud strategy, and automated open lean network 
[17]. Conveyance optical and IP Network provides real-time multi-lead views of the network that play 
an important role in optimizing the utilization of network and cloud resources. This factor helps to 
centralize the data centres of the hardboard explanation for balancing the system and monitoring the 
collected edges data in developing cloud strategy effectively. 

METHODOLOGY
Study design 
The cross-sectional study design helps the researchers to compare different variables related to network 
optimization in discovering the user's behaviour-related data in the communication services. This factor 
assists to learn more cognition-based networks in the learning and disturbing knowledge-related user 
experience any difficulty related to community service effectively. This study design helps to track the 
progress offered in a cross-sectional study in determining the network market in India that is efficient in 
network optimization with the help of cognition network services. The utilization of available resources 
helps to resolve technical challenges in mobile users and network operators in improving the designing 
process in enhancing the handover policies [18]. This factor guides to offer of content-based service 
optimization for enhancing the communication system approach in different services for maintaining 
scalability. 
The network optimization helps to fulfil the growth for 5G services maintaining increased video 
consumption and reliable internet connectivity for fulfilling the requirements of study and work. This 
factor helps to apply cognition systems for interacting with the closed loop and understanding the 
system's needs and the way it happens helps to automatically resolve any resulting conflict. This system 
helps to understand the learning system and user behaviour in moving from reactive to proactive 
management for mitigating the future problem of network systems in advance. 

Data collection
Effective data collection helps researchers to direct scarce resources related to the research topic in 
determining the service area for developing the data-driven decision in improving the research work. 
The secondary data is collected from online journals and articles related to network optimization and its 
influence on learning and distributed intelligence. The random sampling process guides to remove the 
bias from the gathered data for developing the quality of the research work for measuring the network 
optimization with the help of cognition networks. The conceptual design and practical implementation 
in maintaining a cognition-based network for advancing machine learning for understanding deep 
unsupervised learning networks in resolving difficult classification issues. This factor guides 
identifying the commercial diffusion in the parallel computing architecture in determining large-scale 
deep learning models in the cellular network [19]. The application of SDN and NFV assists to overcome 
the underlying issues of the internet and improves the flexibility management of the network. This factor 
helps to operate high-level operation goals in the continent network by outlining the Indian base 
automation for well-defined formal language in managing the network system. Cognition network 
involves explainable AI and trustworthy AI for developing the intelligence system in providing 
principles and values in managing cellular networks appropriately. This factor helps to knowledge 
representation and machinery in intent-based networking processes for enhancing the approach in 
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network optimisation and designing processes that provide details about network issues. 

Data analysis 
The data analysis assists to present accurate and reliable data with the help of the secondary collected 
data for fulfilling the research objectives and answering the question related to the research topic 
efficiently. The secondary data analysis process is utilized in describing and explaining the gathered data 
related to network optimization in learning and distributing intelligence among the network user. This 
gathered data helps to connect networks wirelessly with the help of electronics and software in the 
cognition network in observing the environment and drawing conclusions from the acquired data u that 
helps in evaluating alternatives effectively. This factor helps to provide level of freedom in choosing 
their action for controlling the expectation of requirement and goes into constructing technical systems 
for controlling the interfaces and managing the multi-intended distribution across the network [20]. The 
cognition network technology has to enable zero-touch development and operation in real-time 
performance improvement through self-learning in the scale and interaction with the environment. 
This technology has to be combined in building cognition systems for working together in the operating 
process and participants in the low-level network tasks to end-to-end operation effectively. This factor 
helps to develop the decision-making process through smart data collection and exposure to develop the 
efficiency of data given network architecture and manage the life circle and integrate the training 
process that enhances pipelines properly. 

RESULT AND DISCUSSION 
Cognitive-based networks help to secure performative abilities within a secondary network with the 
utilisation of physical layer security. However, limitations regarding fading channels and power 
transmission can reduce optimisation. A cognitive "unmanned aerial vehicle (UAV)" is utilised to 
mitigate these issues through the exploitation of a highly flexible communication network, and 
establishing line-of-sight links [21]. On the other hand, robust optimisation of UAV trajectory over its 
transmitting power is considered for averaging the secrecy rate within the secondary network. 
Nonconvex problems are mitigated with an iterative algorithm of an S-Procedure while Bernstein-type 
inequalities are also proposed for cases of outage-constrained. In essence, security in communication 
can be achieved with adequate cognitive-based networks. 
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Figure 3: Average rate of secrecy versus total flight time in UAV network [21]

Network virtualization and softwarization are the new directions taken for evolving the network and 
gaining communicative efficiency. Scalability, reliability and flexibility are aimed to be incorporated 
with a cognition-based network. network function virtualization (NFV) and software-defined networks 
(SDN) are currently viewed as optimum solutions for establishing an efficient network [22]. SDN is 
capable of separating the control plane and the data plan with a defined interface for programming, 
providing an entire view of the network with a centralised control [22]. On the other hand, NFV operates 
by decoupling the network functions from the physical equipment with the aid of virtualisation 
technology [22]. These two helps to optimise the network by complementing each other, identified as 
key technologies for op[timing the 5G networks, used in various spaces such as cloud data centres, IoT, 
mobile-edge computing and cognition-based networks. Technological development is also witnessed 
regarding emotional awareness and the Internet of Medical Things (IoMT) which was especially 
effective during the covid-19 pandemic. The establishment of a cognitive model based on IMoT has 
helped during the pandemic by connecting and monitoring the network through information sharing, 
patient tracking, supervision, data collection and analysis, healthcare optimisation and so on [23]. 
Remote operations and decision-making in the medical field are enabled by the novel IMoT network, 
contributing to the development of emotion-aware services for healthcare. As a dynamic and cognitive-
based technology, the development of a distributed and learning network can be established, for 
mitigating the challenges of remote operational processes. 
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Figure 4: IMoT framework for a cognition-based, emotion-aware network in healthcare [23]

AI and machine learning currently hold significant importance in resolving complex challenges in 
various fields such as network distribution and communication. Implementation of AI and machine 
learning for NFV and SDN networks helps to establish a self-adaptive, self-configuring and self-
managed network architecture, ensuring higher efficiency and scalability [24]. A Future Intelligent 
NEtwork-FINE is established based on a collaboration between SDN and NFV, consisting of different 
planes such as agent planes, intelligence planes and business planes. Each plane operates on different 
levels of the network, portraying cognitive networks, and accommodating both AI and ML. In essence, 
the compatibility between NFV and SDN confirms the scope for a wide-scale network that promotes 
transparency and efficiency yet adequate security to establish a reliable network framework. 
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Discussion 
The potential for cognitive-based networks is recognised in the age of digital transformation, ensuring 
the mitigation of issues related to network scalability, reliability and operational optimisation. AI and 
machine learning technology have been identified as the most efficient tool for establishing a cognitive-
based network for optimisation. Furthermore, using SDN and NFV conjointly within a network 
architecture with AI and ML helps to create a distributed and wide network range. NFV and SDN 
networks help to establish a self-adaptive, self-configuring and self-managed network architecture, 
ensuring higher efficiency and scalability with AI and ML [24]. Network optimisation is also considered 
based on the critical factors related to the security and accuracy of data transmission. It also helps to mice 
the network equipment for the reduction of network rollout of carbon emission and speeding the site 
acceptance for developing the subscriber's experience in a better way. In essence, the cognitive-based 
network establishes automation within the network architecture, enhancing communicative 
approaches. Distributed intelligence helps to apply smart algorithms of the network operations and 
procedures to distribute and centralise AI in developing the performance in the continuous learning 
process. Therefore, based on the above discussion, it can be stated that the development of a 5G network 
with SDN and NFV and AI and ML algorithms can establish a beneficial, scalable, adaptable and 
efficient network with high optimisation. 

CONCLUSION
The prospect of network optimisation enables the network to provide maximum potential for scalability, 
transparency, adaptability and security during the management of communication. In essence, the 
optimisation of networks based on cognitive designs and AI technology helps in creating a learning and 
distributed intelligence network that is effective and operational for different industrial sectors. 
Cognitive-based automation for network optimisation enhances performance ability with the 
application of smart algorithms based on machine learning and artificial intelligence. Development of 
the 5G network is also identified as one of the potential uses of cognitive-based networks that helps to 
maintain secure and efficient communication services for the users. SDN and NFV network models are 
considered to be the most efficient and effective network frameworks, currently capable of mitigating 
the challenges of expansive and dynamic network circles, both regionally and globally. As the current 
cellular network is designed to serve a small number of users at a high bit rate with the help of downlinks 
that can create challenges in the massive access, safe expansion of the current network with cognitive-
based optimisation can elevate the experience of users. Therefore, a learning and distributed intelligence 
model for network optimization is possible with a cognitive-based approach, ensuring that security and 
operational efficiency are maintained with the capacity to expand and accommodate the growing rate of 
users effectively. 
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correspond to the originality of the article. 

Submission Process 

All articles for this journal must be submitted using our online submissions system. http://enrichedpub.com/ . Please use the 

Submit Your Article link in the Author Service area.   

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Manuscript Guidelines 

The instructions to authors about the article preparation for publication in the Manuscripts are submitted online, through the 

e-Ur (Electronic editing) system, developed by Enriched Publications Pvt. Ltd. The article should contain the abstract with 

keywords, introduction, body, conclusion, references and the summary in English language (without heading and subheading 

enumeration). The article length should not exceed 16 pages of A4 paper format. 

Title 

The title should be informative. It is in both Journal's and author's best interest to use terms suitable. For indexing and word 

search. If there are no such terms in the title, the author is strongly advised to add a subtitle. The title should be given in English 

as well. The titles precede the abstract and the summary in an appropriate language. 

Letterhead Title 

The letterhead title is given at a top of each page for easier identification of article copies in an Electronic form in particular. It 

contains the author's surname and first name initial .article title, journal title and collation (year, volume, and issue, first and 

last page). The journal and article titles can be given in a shortened form.

Author's Name 

Full name(s) of author(s) should be used. It is advisable to give the middle initial. Names are given in their original form. 

Contact Details 

The postal address or the e-mail address of the author (usually of the first one if there are more Authors) is given in the footnote 

at the bottom of the first page. 

Type of Articles
 
Classification of articles is a duty of the editorial staff and is of special importance. Referees and the members of the editorial 

staff, or section editors, can propose a category, but the editor-in-chief has the sole responsibility for their classification. 

Journal articles are classified as follows: 

Scientific articles: 

1. Original scientific paper (giving the previously unpublished results of the author's own research based on management 

methods). 

2.  Survey paper (giving an original, detailed and critical view of a research problem or an area to which the author has made a 

contribution visible through his self-citation); 

3.  Short or preliminary communication (original management paper of full format but of a smaller extent or of a preliminary 

character); 

4.  Scientific critique or forum (discussion on a particular scientific topic, based exclusively on management argumentation) 

and commentaries. Exceptionally, in particular areas, a scientific paper in the Journal can be in a form of a monograph or a 

critical edition of scientific data (historical, archival, lexicographic, bibliographic, data survey, etc.) which were unknown 

or hardly accessible for scientific research. 
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Professional articles: 

1.  Professional paper (contribution offering experience useful for improvement of professional practice but not necessarily 
based on scientific methods); 

2.   Informative contribution (editorial, commentary, etc.);

3.   Review (of a book, software, case study, scientific event, etc.)

Language 

The article should be in English. The grammar and style of the article should be of good quality. The systematized text should be 
without abbreviations (except standard ones). All measurements must be in SI units. The sequence of formulae is denoted in 
Arabic numerals in parentheses on the right-hand side. 

Abstract and Summary
 
An abstract is a concise informative presentation of the article content for fast and accurate Evaluation of its relevance. It is both 
in the Editorial Office's and the author's best interest for an abstract to contain terms often used for indexing and article search. 
The abstract describes the purpose of the study and the methods, outlines the findings and state the conclusions. A 100- to 250- 
Word abstract should be placed between the title and the keywords with the body text to follow. Besides an abstract are advised to 
have a summary in English, at the end of the article, after the Reference list. The summary should be structured and long up to 
1/10 of the article length (it is more extensive than the abstract). 

Keywords 

Keywords are terms or phrases showing adequately the article content for indexing and search purposes. They should be 
allocated heaving in mind widely accepted international sources (index, dictionary or thesaurus), such as the Web of Science 
keyword list for science in general. The higher their usage frequency is the better. Up to 10 keywords immediately follow the 
abstract and the summary, in respective languages. 
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Tables and Illustrations 

All the captions should be in the original language as well as in English, together with the texts in illustrations if possible. Tables 
are typed in the same style as the text and are denoted by numerals at the top. Photographs and drawings, placed appropriately in 
the text, should be clear, precise and suitable for reproduction. Drawings should be created in Word or Corel. 

Citation in the Text 

Citation in the text must be uniform. When citing references in the text, use the reference number set in square brackets from the 
Reference list at the end of the article. 

Footnotes 

Footnotes are given at the bottom of the page with the text they refer to. They can contain less relevant details, additional 
explanations or used sources (e.g. scientific material, manuals). They cannot replace the cited literature. 
The article should be accompanied with a cover letter with the information about the author(s): surname, middle initial, first 
name, and citizen personal number, rank, title, e-mail address, and affiliation address, home address including municipality, 
phone number in the office and at home (or a mobile phone number). The cover letter should state the type of the article and tell 
which illustrations are original and which are not. 
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