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Abstract:  The expansion of Artificial Intelligence is speeding up rapidly, and a sequence of Artificial Intelligence with automation 

has begun to change over the business landscape. Companies and businesses are focusing on applying existing Artificial Intelligence 

with automation processes to gain new heights of efficiency and quality.  The paper depicts artificial intelligence and automation. 

It tries to demonstrate to the consultation how automation, networking, and artificial intelligence are connected and how they can 

be more effective when they work together and give a competitive advantage. Artificial intelligence in automation has contributed 

to businesses by reducing the effective rate and vocational costs. It introduced a new-found level of accuracy, and due to Artificial 

Intelligence’s learning ability, efficiency improves over time. However, there is a good advancement in the field of Automation and 

Artificial Intelligence. Mutually Artificial Intelligence and machine learning are so far to be optimized. Corporations have realized 

that the key to business success is exposed understanding machine learning, artificial intelligence, and automation. Momentarily, 

the companies will be fully equipped with these start systems and entirely change the traditional methods by yielding significant 

benefits. 

 

Index Terms – Automation, Artificial intelligence, Machine learning, deep learning, digital communication, challenges, 

transportation, network, global approaches 

1. INTRODUCTION 

The use of automation began to span in the previous decade to reduce workforce and time. Automation has introduced a  structure 

of computers and machines and switched a  system built by merging man and machine.  Highly intense and repetitive tasks have 

become economical, and the product quality has also increased with it. IT automation, sometimes described as infrastructure 

automation, uses software to create repeatable instructions and processes to replace or reduce human interaction with IT systems. 

Automation software works within those instructions, tools, and frameworks to carry out the tasks with little to no human 

intervention. Automation is key to IT optimization and digital transformation. Modern, dynamic IT environments need to scale 

faster than ever, and IT automation is vital to making that happen. Automation is a phrase for technology applications where human 

input is minimized. It includes business process automation (BPA), IT automation, personal applications such as home automation, 

and more. 

 

 Basic automation 
Basic automation brings simple, rudimentary tasks and automates them. The level of automation is about digitizing work by 

using tools to streamline and centralize routine jobs, such as utilizing a shared messaging system instead of having information in 

disconnected silos. For instance, Business process management (BPM) and robotic process automation (RPA) are types of basic 

automation. 

 Process automation 
Process automation directs business for uniformity and transparency. It is handled by dedicated software and business apps. 

Applying process automation can increase productivity and efficiency within the industry. It can also deliver new insights into 

significant business disputes and suggest solutions. For instance, Process mining and workflow automation. 

 Integration automation:  
Integration automation where machines can mimic human tasks and repeat the actions once humans define the machine rules. 

For example, is the “digital worker.” In the recent era, people have identified digital workers as software robots trained to work 

with individuals to perform specific tasks. They have particular skills, and they can be “hired” to work on teams. 

 

 

 AI Automation:  
The most complicated level of automation is artificial intelligence (AI) automation. It also means that machines can “learn” and 

make decisions based on past situations they have encountered and analyzed. For example, virtual assistants powered in customer 

service can reduce expenditures while allowing both customers and human being agents, creating an optimal customer service 

experience. 
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2. REASONS COMMUNICATION IS NECESSARY OR IMPORTANT FOR AUTOMATED SYSTEMS 

Automated systems in today's era utilize local control systems which make use of sensor information in the feedback cycle, 

analyze this then transmit it as control instructions to actuators which are placed into action by the system. Due to the limitations 

of the process and the uncertainties in the external variables, closed-loop feedback management is necessary. Feedback control 

systems depend primarily on collecting sensor input and transmitting instructions through wireless or wired connections to function 

effectively. 

Using SCADA (Supervisory Control and Data Acquisition) procedures, control supervision and safety monitoring may be 

accomplished in automated systems. The values of critical variables, including pressures, temperatures, and voltages, are detected 

and sent to monitoring stations in the control station. Once the information has been processed, a decision is taken, and supervisory 

instructions are issued to alter conditions like activating emergency procedures. Wireless or even wired communication channels 

transmit any data from sensors and send instructions to actuators. As a result, communication methods are an essential component 

of every sophisticated automated system. 

 Internal communication techniques are available in every system, allowing elements to communicate and show a collective 

behavior, referred to as system behavior, resulting from their interactions. Using an electrical circuit as an illustration, transistors, 

capacitors, and resistors are linked together so that current may flow between them. The circuit exhibits the behavior intended for 

it. Any system's internal communication is an essential component of its operation. Ultimately, strategies that may be very 

sophisticated communicate through external communication connections that can be either wireless or wired in nature. 

 

3. FUNDAMENTALS OF DIGITAL COMMUNICATION 

The term "digital communication system" refers to a system that enables information to be sent via a channel from a discrete 

random source or continuous x(t) to a specified set of sink or destinations. Data arriving from certain places may be exposed to 

signal disruption, delays, and noise. It is common practice to consider the digital communication channel. A physical intermediate 

over which the information moves as a properly modulated analog signal is susceptible to additive noise and linear distortion. The 

simplified single channel network depicted in Figure 3.1  is used. It comprises two distinct entities: the decoder and the source 

encoder, and the channel decoder and encoder.  A source decoder or encoder may often be designed independently of the channel 

or encoder, making it easier to complete the design quickly. 

It can be done because of Claude Shannon's source-channel separation theorem (SCST), which says that the average bits of 

information or data per second come from the encoder Rs. It is less than the capacity denoted as C, and data may be sent with a 

suitable channel encoder. On the other hand, if Rs is more than or equivalent to C, no information can be safely transmitted. For a 

new explanation, the interested reader might also check how SCST relates to one channel instance. 

 

 

Fig 3.1A digital communication network that has separate channels and source and coding.  
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Fig 3.2 Entropy of four symbol source pi = { po, po , po , 1 − po}. 
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Entropy is a degree of unpredictability in a source of data. It is usually represented by the letter H. A particular output symbol 

from a data source entropy may be described as a measure of bits needed to represent an output symbol. Thus, the natural unit 

measuring entropy in bits/symbols may alternatively be expressed in bits/second based on the situation. Considering that the source 

may produce n outcomes, each of which has a chance of occurrence of pi, the entropy takes the form. n outcomes, each of which 

has a probability of occurrence of pi 

The entropy is highest when it comes from a source in which all symbols have equal chances of appearing. Entropy has been 

depicted in figure 2 as a po function. It is seen that when H=O, then po= O. This is because the origin will only produce the 

sign 11, no need to send the symbol to the recipient directly. It should be noted that two-bit in any representation is an 

inefficient choice.  
 

4. SOURCE ENCODER/DECODER DESIGN SOURCE DATA COMPRESSION 

The concepts of data comprehension algorithms have found a lot of significance today and are understood through different 

ideas, including Shannon's fundamental theorem. The theorem asserts that entropy (H) and channel capacity (C) –whose SI units 

are bits/unit and bits/sec. Respectively- it must have an origin for any compression scheme to exist. The concept implies if a 

language has entropy h and a media. That can transmit C bits in a second, and then it is signal be encoded in a manner that can be 

sent at a median speed of (C/h) – ǫ symbols per second where ǫ can be made smaller. This idea implies that it is impractical for a 

typical channel to move faster than median speed (C/h).  

The mentioned concept can is evident in many of our day-to-day activities, including temperature measurement.  Shannon's 

theorem is used in many calculations today involving different variables such as temperature and time. For instance, for a 99%-

time measurement chamber at a 1% evenly distributed time frame and at 250C temperature variation, if a person has a 10-bit 

temperature, they only need to transmit a 1 bit to symbolize this 250C variance- not the full 10-bit as would be typically expected.  

The channel's capacity is understood as the number of bits transmitted per second over the channel. This property is widely 

experienced in different communication mediums and uses the Shannon theorem -Fundamental Theorem of the Noiseless Channel- 

to find a perfect encoding. Suppose a channel can handle 100 bits/second and your language has entropy 5 (bit per symbol). The 

theorem concepts can be applied in calculating the amount of transmission expected. As a result of a perfect encoding and a noiseless 

channel, the transition will be expected to be 20 symbols/second through the channel, on average according to the formulae f (C/h) 

– ǫ. Although you may not find a perfect encoding, this formula will always lead you to an answer within ǫ of that limit  
 

5. SOURCE QUANTIZATION 

 

Fig 5.1 Huffman encoding algorithm illustration. 

 

An accurate depiction of a signal coming from a source x(t) is challenging to send because an endless bit is required and a digital 

communication channel's limited capacity (because of restricted bandwidth and noise). The issue is how the source can be encoded 

to be subjected to the minor distortion possible while limited by a particular channel capacity C.  

 

The situation where x(t) is calculated regularly at time T will be investigated for simplicity. Sampled continuous values will be 

represented as x(k), while quantized values will be designated as x (k).  

The squared-error distortion is a widely utilized measure of distortion, and it is calculated in the following way: 

(xk − xˆk)= d(xk, xˆk) 
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6. NETWORKED SYSTEMS COMMUNICATION LIMITATIONS 

In communication theory, no numerical technique ensures a limited stable latency in the transmission of training via a wired or 

wireless channel. All the digital displays of an analog waveform are conveyed via variance and an average delay and are often 

recorded by distortion measures. Wired media have relatively minimal distortions in providing information from a given source to 

a district country. For instance, data or information from an analog wired to digital converter, delivered to a digital controller with 

a set of 9 kbit/second, is received at a low distortion and data loss. 

If digital information is transmitted across a communications link, the issue is considerably more complicated. Determining the 

maximum time delay of a straightforward MAC approach - a comparatively complex job like time-division Multiple Access 

(TDMA). Wired network protocols are provided that try to give a reasonably consistent latency profile by utilizing a token for 

controlling network access like Con- trolNet and PROFIBUS-DP. Control Area Network (CAN) provides a set scheme where the 

highest priority gadget could always have a network key. It enables it to send the information with the minimum median delay 

during the significant rise of the average delay of the lowest priority devices. 

Protocols like ControlNet, however, offer each network user an equal chance to send data during a particular slot and may ensure 

the same average node time for a specific rate of data for each network node. Generally, the primary source of variation for these 

delays is the process linked to network processors and other higher-level procedures based on these lower-level protocols. Wireless 

networks may operate if the situation is right. 

 

7. NETWORKED CONTROL SYSTEMS 

Compared to a point-to-point wired system of connections, one of the primary advantages of utilizing communication networks 

is the substantially reduced wiring requirements, which is combined with a lower rate due to fewer connectors, which have cost 

effects for automated systems. Additional benefits include faster maintenance and troubleshooting, device compatibility. Also, the 

ease of incorporating new gadgets into the network. Machine-driven systems communicate through shared network technologies 

such as Ethernet TCP/IP, ControlNet, Device Net, Wi-Fi, and Bluetooth. Each has its own set of features like delays and data speed. 

 

Fig 7.1Typical automation network. 

 

Typical automation networks, such as the one shown in Figure 7.1, utilizes two specialized communication buses to regulate a 

general process Gp using a given controller Gc. The thick solid line depicts the data network control that offers sensor information 

y to the process Gc. It sends the necessary signals to the dispersed controllers Gci. The strong dashed solid line depicts the configured 

data network and the monitor, enabling the different sensors and controllers to be monitored and set up while Gp is being managed. 

 

Control networks have a smaller data capacity; however, it has more data latency with minimal variation, making field buses 

like the PROFIBUS-DP, ControlNet, and Controller Area Network (CAN), suitable choices. Because regular Ethernet cannot 

withstand significant variations in latency, a more excellent configuration network and data capacity monitoring should be used 

instead of standard Ethernet.  The whole control network may be controlled by a programmable logic controller (PLC) that will 

also serve as an entry point to the monitoring network. Although sophisticated distributed controllers Gci is available, they are 

limited in their ability to accept and transmit timely data via a given control field bus like CAN while offering an Ethernet interface 

for setup. πMFC can illustrate this. It has an innovative pressure-insensitive controller that offers low-cost communications 

interfaces. It also provides a common power processor framework that helps in dedicating real time  

  

Automated control systems with parts that are geographically dispersed have been around for many decades already. Chemical 

processes, aircraft, and power plants are all examples of industrial processes. Over the decades, these systems included devices 

parts that we're hard-wired to one another. The designs were intended to send all the information or data from the sensors to a given 

centralized place. All the conditions were checked after which were made about what to do in response to the requirements. The 

actuators, motors, valves, or other similar devices were responsible for putting the control policies into action. Microprocessors, 

which are becoming more common in modern technology, may provide cheap processing power to distant places, and that 

information could be successfully transferred over digital networks.  
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During the early 1980s, Bosch GmbH started investigating the possibility of utilizing networked devices to control various 

operations in automobiles. It seems to be one of the first attempts to implement a control system in the manner of current networked 

control. The research was successful, and the Control Area Network (CAN), a revolutionary communications channel, was unveiled 

in February 1986. Intel's 82526 chip, which was released in mid-1987, was the first piece of CAN hardware, and now, almost all 

vehicles produced in Europe are equipped with systems integrated via the CAN. It is increasingly commonplace to find networked 

control systems in a variety of technologies. Nowadays, industrial systems are connected via various data networks. Even though 

networked control system emerging technologies are highly advanced in a range of manufacturing uses, the latest development 

toward incorporating wireless devices instead of wired communication channels. It has outlined significant advantages and many 

complex issues that require further investigation 

 

It is at the confluence of three study fields that networked control systems study mainly focuses on: communication networks, 

control systems, and computer science, among other things. Developing conceptual advances in computer science and information 

theory may be of considerable use in studying networked control systems. The variations focus in research has proven to be the 

most challenging ties in bringing together findings from these many areas of study. It is fewer essential in information theory to be 

concerned with transmission delays than it is to send the message correctly, even if this means that there may be some substantial 

delays in transmission from time to time. Control systems, on the other hand, are concerned primarily with delays 

 

8. TELEOPERATION. 

 

 

Fig 8.1 Typical teleoperation network 

 

Teleoperation is a critical component of networked control systems. It can be described as a person executing a remote job via 

a network alongside the assistance of a teleoperator, a computer program (TO). By the use of a human-system interface (HSI), the 

TO's velocity (ftop(t)) must, in an ideological situation, obey the human velocity commands in which  (fhsi(t) = ftop(t T)) in real-

time. The operator must become engaged in the distant context that forces feedback to be transmitted back to the HSI (ehsi(t) = 

etop(t T )) from the TO (etop(t)). 

In most cases, Gtop, the controller shown in Figure five, tends to be a proportional derivative controller that ensures fenv(t)= 

ftop(t) across a wide bandwidth. The usage of feedback force may cause imbalances in the system because of minor inefficiencies 

T in data transmission across the network. It is necessary to encode TO force etop and the HSI velocity fhsi in wave variables to 

regain equilibrium, and this is done in accordance with the wave port that is impedance b. 

 

1 

uhsi(t) = √
2b 

(bfhsi(t) + ehsi(t))  

1 

vtop(t) = √
2b 

(bftop(t) − etop(t)) 
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9. DISCUSSION AND FUTURE RESEARCH DIRECTIONS 

 

Briefly summarized, the research provided an outline of the basic concepts of digital communication. Furthermore, it 

demonstrated how communication systems could be built successfully utilizing the separation concept. The channel and the source 

encoder may be designed independently. An encoder for a data source, in particular, may be built to match the degree of uncertainty 

(entropy) present in the data source (H). It is thus possible to send all of the encoded data across a communication channel. An 

adequately designed channel encoder attains the capacity C, usually defined by the noise or modulation injected into the 

communications channel. 

To successfully build an appropriate automation communication network, one must first identify the performance entropy H of 

the network under consideration. Monitoring or checking data in situations when there is no concern about consistency is a 

reasonably simple job. When it comes to regulating a system, the solution is not as straightforward; nevertheless, for deterministic 

channels. The traditional control strategy may serve as a helpful guide. As the random nature of the communication channel becomes 

a more dominant component in the system, it enhances necessary to conduct a detailed study of how data dropouts are caused. 

It must be demonstrated how to successfully integrate such models into the traditional control framework to demonstrate 

reliability, particularly when constraints are involved. When actuator saturation is considered, it is conceivable that it will be 

challenging to maintain an instability LTI system in any conventional stochastic framework. In this case of passive networked 

control systems, robotic systems can deal with unpredictable fixed time delays by sending information utilizing wave variables, a 

kind of waveform. The teleoperation framework can be modified to reduce data rate filtering and the tolerance of unknown time 

variables. All without the need for knowledge acquisition of the communication channel model. Because we are sure of the 

resilience of these systems, it's essential to exercise considerably more freedom in selecting a suitable MAC for the networked 

control system to enhance efficiency. 

 

10. ARTIFICIAL INTELLIGENCE IN METHODS 

Artificial intelligence, machine learning, and automation are all technologies that observe their surroundings and take activities 

to increase the likelihood of accomplishing their objectives effectively in the future. Modern computers can comprehend driving 

autonomous vehicles, human speech, and simulating military operations, among other things. These capabilities are classed as 

artificial intelligence.  

 

Artificial intelligence has been used by a variety of players in the derivatives markets. In the market, various types of traders 

play a distinct role from one another. End-users, investment firms, and economic analysts are among the speculators in this group. 

End-users utilize derivatives for various purposes, including speculation, risk management, cost reduction, and regulatory evasion. 

The economic decision-makers, including the banks, oversee regulating and supervising the whole market and the economic 

environment. The financial markets have been heavily infiltrated by computational intelligence, which has been used in various 

ways. Computational intelligence is being utilized to predict the financial data of several different financial products. Multiple 

simulations of the derivative market experiment with multiple ways in which various tactics may be combined to create an agent 

system.  

 

11. ARTIFICIAL INTELLIGENCE APPROACHES 

Statistical approaches, computational intelligence, and classical symbolic methods are examples of such approaches. 

Computational intelligence is the capacity of a computer to understand different tasks through experimental observations, which 

was first utilized in 1990 and was introduced to the public. It may be ineffective because the process may be hard to cope with 

mathematically; it may also include uncertainties throughout the activity. In automation, artificial intelligence made it easier for 

businesses to run efficiently and expand operations quickly. 

It lowers the cost of training workers because it requires resources to compensate all who participate in employees' exercise. 

When machines are taught, they often improve over time, so there is no need to repeat the training process at any additional expense. 

It also improves productivity since, no regardless of how hard individuals strive to be precise in their operations, they are bound to 

make errors, which gives the artificial intelligence systems an edge because the machines perform their functions with more 

accuracy than humans. The automation produces relatively few mistakes since, over time, it becomes more familiar with the output, 

allowing them to increase its efficiency. Artificial intelligence allows the operator to play a part in it when it comes to running the 

machine. Individuals with the ability to run automation will have an opportunity to teach low-level systems to do most of their tasks 

effectively. 

A broad subject such as artificial intelligence (AI) includes a variety of methods going from top-down representation of 

knowledge to bottom-up machine learning. AI, deep learning, and machine learning are related ideas that have been more popular 

in recent years:  In general, artificial intelligence is the most generic notion, machine learning is a subfield of artificial intelligence, 

plus deep learning is a particular kind of machine learning. The relationships between these three ideas are shown in figure 

While the vast subject of artificial intelligence encompasses various methods, its current prominence may be attributed in 

significant part to the remarkable achievements of machine learning, intense learning. 
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Fig 11.1 relationships between artificial intelligence, deep learning, and machine learning, 

 

12. MACHINE LEARNING 

As a subfield of Al, machine learning depends on numerical optimization techniques to generate data models rather than 

manually program every model parameter. Uncertainty, prevalent in real-world situations, may be represented using probabilities, 

an essential feature shared by many machine learning models. There are three significant kinds of learning: unsupervised learning, 

supervised learning, and reinforcement learning.  Supervised learning needs labeled data to train a computer model, whereas 

unsupervised learning analyzes unlabeled data to find trends. Machine learning activities may be classified in several different ways. 

It is possible to distinguish activities such as classification, prediction, and clustering based on their objectives. During type, the 

aim is to place a target into a category, for as putting a land piece into an agricultural category. Detection of clusters from data is 

the aim of clustering; for example, identifying groups of cars based on their positions to detect traffic congestion. 

A regression model can forecast unknown values, for example, projecting the weather conditions of many places in the coming 

years based on previous temperatures and other factors in the past. Additionally, various additional activities may be performed 

using machine learning, including anomaly detection, visualization, and data creation. Many different machine learning strategies 

have been introduced over the years. Some of the most well-known are random, forest decision tree, support vector machine (SVM), 

density-based clustering naive Bayesian classifier, artificial neural network (ANN), hidden Markov model (HMM), and many 

others.  
 

13. DEEP LEARNING 

Deep learning is one of the categories of machine learning that involves developing and applying deep neural networks (DNN) 

for machine learning activities. This artificial neural network contains many layers between the output and input layers, making it 

very effective. In a neural network, each layer comprises a collection of processing units known as neurons, which collect the input 

from the previous layer and produce a non-linear output that is passed on to the next layer. Deep learning has fascinated a great deal 

of attention in recent years because of its exceptional performance, which may be attributed to the availability of large labeled 

datasets like high-speed computing. Like other machine learning models, deep learning models may be used to carry out activities 

in clustering, prediction, classification, and other areas of computing, for example. There has been a lot of interest in deep neural 

networks (DNNs) in the geography community lately, particularly in two types: recurrent neural networks (RNN) and convolutional 

neural networks (CNN). Using a cascade of neuron layers and convolutional filters, CNN is particularly well suited for image 

processing since it extracts and represents abstract information. 

 

14. ARTIFICIAL INTELLIGENCE APPLICATION AND EXAMPLES 

The majority of artificial intelligence is comprised of machine intelligence. As it is usually known, AI has a wide range of 

applications, typically in the case of AI, in which software is created to do specific tasks. Artificial intelligence has been at the 

forefront of developing and growing a wide range of businesses and sectors. The more they are utilized, the less they are considered 

to be artificial intelligence. For instance, optical recognition is no longer considered AI. 

The Air Operations Division utilizes Artificial Intelligence to battle and train simulator surrogate operators and post simulator 

data processing into symbolic summaries. AI can filter information and navigate as best they can. The emergence of robotic pilots 

and drownings without an actual human flying. 
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Fig 14.1 Applications of artificial intelligence 

 

Banking firms employ artificial neural networks to identify activities outside the standard, thus sounding the alert and requiring 

human intervention. In addition to technology development, artificial intelligence is being used to coordinate operations, 

bookkeeping, and manage real estate. Artificial intelligence-based sellers and buyers' services have transformed the market and 

enhanced the balance between supply and demand. Several solutions have been developed that use artificial intelligence to help 

individuals manage their money. 

In response to the ever-growing danger and technological progress, security professionals increasingly use artificial intelligence 

in text recognition, face recognition, and e-mail spam filtering. Jobs that are deemed hazardous to human safety have been allocated 

to robots. Robots operate at breakneck speed, with pinpoint accuracy, and to complete repetitive jobs. In industrial sectors such as 

automobile assembly, robots are used in assembly lines to complete tasks. Robots assist in lifting large, delicate items and 

transporting such objects to a different part of the factory. 

 

Artificial Intelligence application in Accounting Databases: The utilization of artificial intelligence in financial databases is 

being explored as a foundation for mitigating the difficulties that accounting databases are experiencing. The following are some 

of the issues that currently exist with accounting database systems. Accounting information does not meet the requirements of 

decision-makers in the way that it should. The automated accounting databases are incomprehensible or impossible to process by 

humans. There is a strong emphasis on numerical data. When intelligent systems are integrated with accounting databases, they 

may help analyze large quantities of information, either with or without the coordination assistance of the administration. System 

examiners will look at this data and help users comprehend transactions to decide which system records accounting events.  There 

are various artificial intelligence technologies or methods that can assist in gaining a more comprehensive knowledge of the events 

recorded by the accounting system. There is a greater focus on symbolic or language data instead of simply quantitative data. Users 

will benefit from the artificial intelligence and expert system, which integrates insight with the database. Such models, which do 

not need direct involvement from consumers, assist them in sifting through vast amounts of data. Such models can help decision-

makers working under time limitations by suggesting alternate approaches to data exploration and assessment. 

 

Artificial Intelligence applied in computer games- Video gaming is among the most common ways to put computer technology 

to use. Artificial intelligence techniques are being used in computer games to make them more realistic. Achieving more 

sophistication in computer games, they have progressed from simple text-based adventures to three-dimensional visual experiences 

with sophisticated and expansive worlds. When the technologies like user input, graphics rendering, and artificial game intelligence 

(AI) are integrated, they provide the usual excitement while also creating a beneficial computer game. Artificial intelligence is 

perhaps the essential component of any computer game, and gameplay without artificial intelligence will be a complete waste of 

time. Computer games will become so critical that they will lose their appeal if artificial intelligence is removed. Winning would 

not be demanding at all if the game did not include artificial intelligence. Artificial intelligence uses deep learning and machine 

learning techniques to address general computer gaming issues and offer functionality. The investigation is focused on non-playing 

character (NPC) path discovery, learning, and essential leadership. There are several distinct methods by which artificial intelligence 

may be included in modern computer games. These include unit development, spatial thinking, simulated discernment, bunch 

coordination guiding (rushing). 

 

15. ARTIFICIAL NEURAL NETS IN TRANSPORTATION 

Based on a reasonable range of artificial intelligence and its growing application, it has been applied in public transportation. 

Today's information technology (IT) age forces us to deal with an increasing amount of information in a shorter amount of time. 

Because of this, it is unavoidable to develop and use specialized devices that can deal with vital data in large quantities and, based 

on their design, provide a suitable solution for the present situation and perhaps even predict the following condition. The majority 

of these complex problems are resolved by neural networks, which use knowledge about data organization found in the human 

mind. 
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15.1  GPS  

Fig 15.1.1 Algorithm of neural network for traffic control 

 

15.2  TRAFFIC SIGN RECOGNITION:  

Some technologies can differentiate between moving vehicles and traffic signs, as well as sense and follow them. Neural network 

classification and Color segmentation are used to accomplish recognition. Existing systems are capable of not just seeing traffic 

signs but also of locating and collecting them. Locating is achieved via an approximate position obtained from the location of a 

traffic sign and a device obtained from a video file. The collection of traffic signs aids in creating a traffic sign database, which 

simultaneously generates a training data set. Several features characterize a traffic sign. Most important of which is shading and 

form for recognizing and perceiving it. Detection is accomplished via traditional techniques like thresholding and color 

segmentation, which utilize various color models or a mix of the two. 

 

 

Fig 15.2.1 Wireless traffic light controller 

 

16. EMERGING TRENDS AND OPEN CHALLENGES OF ARTIFICIAL INTELLIGENCE 

Our civilization is becoming more reliant on artificial intelligence (AI), which is becoming more prevalent. The influence of 

artificial intelligence is being felt everywhere, including automobiles, cellphones, aircraft, consumer apps, and also higher mental 

skills in making decisions, learning and perceiving their environment and predicting specific behavior patterns, as well as the 

capacity to process spoken languages, or written among other abilities.  Even though artificial intelligence is improving the world 

in various applications, it also presents several difficulties. 

Building trust: Artificial intelligence is based on technology, science, and algorithms, which are unfamiliar to most people, 

making it hard for them to place their confidence in it. The artificial intelligence-human interface (AI-HII): Because artificial 

intelligence is an advanced technique, there is a severe lack of working personnel with data science and analytics abilities. Who 

may then be designed to ensure that the most incredible amount of output is obtained from artificial intelligence? As artificial 

intelligence (AI) advances, companies find it more challenging to find qualified professionals who can meet the demand and interact 

with this technology. Company owners must teach their employees for them to be likely to reap the advantages of this technology. 

Investment: Artificial intelligence (AI) is a costly technology, and it’s difficult for every business owner to afford. A significant 

amount of computing power will be required. Also, sometimes hardware acceleration with FPGA, GPU, or ASIC will be required 

to run machine learning models successfully. Even though AI is becoming more popular, it has not yet been fully incorporated into 

the corporate value chain at the scale. More importantly, since established businesses are still at a fledgling level, AI technology at 

scale has been delayed. The cost benefits of scale have been forfeited as a consequence of this slowing down. In the wake of years 

of speculation and justified concern about the societal impacts of increasing and possibly unstable AI technology for humanity, as 

well as the Black box issue, AI investors are wary of investing their money in prospective companies. 
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Software failure: When algorithms and programs control AI, the power to make decisions is automatically delegated to code-

driven Black Box software. Identifying the root cause of errors and malfunctions becomes more challenging as automation 

advances. Furthermore, human people's inability to learn and comprehend how these tools operate does not influence the program, 

which becomes more complex as automated systems grow more widespread and sophisticated. 
 

GLOBAL APPROACHES:  

 

All automated bodies will fall under either Fixed, Flexible, or even programmable, yet there are various other international and 

detailed functions of hands-free operation. Below our team will check out some different kinds of computerization, starting with a 

worldwide, combining technique and afterward relocating onto additional details styles. 

 

Computer-aided manufacture: 

 

Computer-Aided Manufacturing (CAM) uses personal computers and devices in performance to automate production. Some 

advantages of CAM feature improved product and manufacturing uniformity boosted development outcome, and enhanced element 

high quality. 

 

Robotics automation: 

 

In RPA, programmers create code that automates jobs and the user interface at the rear end using Application Programming 

Interfaces (APIs). RPA is set to automate numerous back-office procedures, operations, and also commercial infrastructure. RPA 

is a collection of demands carried out through crawlers, sticking to the pre-defined collection of policies. 

 

 Cognitive Intelligence 

 

Intellectual Intelligence depends on committed software applications to automate information-intensive procedures. Intellectual 

Intelligence typically utilizes RPA for hands-free operation. This computerization possesses a series of advantages that include 

decreased available prices, boosted complete client satisfaction, and various other benefits, including the accuracy of challenging 

service procedures based upon unregulated information. 

 

17. CONCLUSION 

Industrial hands-free operation consumed the management of manufacturing procedures. Somehow, the application of the unit 

often tends to become an alternative to the job performed through people. Put, changing people in a sector. The moment eaten on 

production has been deducted given that robotics certainly never obtain troubled and are competent to participate in dangerous 

projects. Job options might be lowered around fifty% as it transformed hands-free operation bodies to be economical. Innovation 

was verified to generate projects somewhat than damaged the opportunity through robotics, blockchain modern technology, expert 

system, telecommunication, and a lot more. The execution of computerization in any measurement of the business can be a terrific 

substitute. In some way, a barricade helped make folks avoid the utilization of robotics coming from being primarily made use of 

it. As an outcome, individual drivers might need to execute duties in hazardous settings like extremities temps, dangerous and also 

contaminated sets. Apart from that, people will indeed by hand manage big or even massive lots, which is very likely for crashes to 

take place; however, computerization bodies carry out certainly do not hire those concerns. It holds some procedures must keep 

dealt with through individuals, including setting up. 

 As a result, it may certainly not be quickly automated due to irregular part measurements. Industrial computerization likely 

streamlines the procedures and also protects against any troublesome in a field. It is the very best for repeatable, steady, as well as 

high-volume methods. Computerization and robotics will undoubtedly meet an essential commercial job based upon the pros' 

advanced perspectives. It is foreseen that the upcoming multitasking robotics to become generated that might implement a lot more 

activities. The future of hands-free operation seems to be to become a dazzling concept to become bought. Industrial hands-free 

operation has been extensively utilized through production, procedure sectors, chemical, meals and drinks, oil and gasoline, and 

transport. A skillful servicing team is vital in maintaining the hands-free operation body in the functioning purchase. Breakdown to 

preserve the hands-free operation body is going to lead to shedding development inevitably. The disadvantages will become 

prevalent in the long-term as companies take advantage of hands-free operation to delight in a much better residing criterion and 

improve performance. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                      © 2021 IJCRT | Volume 9, Issue 1 January 2021 | ISSN: 2320-2882 

IJCRT2101582 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 4758 
 

18. REFERENCES 

[1] Wang, F. Y. (2017). Artificial intelligence and intelligent transportation: Driving into the 3rd axial age with ITS. IEEE 
Intelligent Transportation Systems Magazine, 9(4), 6-9. 

[2] Thirumalaraju, P., Bormann, C. L., Kanakasabapathy, M., Doshi, F., Souter, I., Dimitriadis, I., & Shafiee, H. (2018). 

Automated sperm morphology testing using artificial intelligence. Fertility and sterility, 110(4), e432. 

[3] Shekhar, S. S. (2019). Artificial intelligence in automation. Artificial Intelligence, 3085(06), 14-17. 

[4] Nunes, B. A. A., Mendonca, M., Nguyen, X. N., Obraczka, K., & Turletti, T. (2014). A survey of software-defined 

networking: Past, present, and future of programmable networks. IEEE communications surveys & tutorials, 16(3), 

1617-1634. 

[5] Li, Y., & Chen, M. (2015). Software-defined network function virtualization: A survey. IEEE Access, 3, 2542-2553. 

[6] Boutaba, R., Salahuddin, M. A., Limam, N., Ayoubi, S., Shahriar, N., Estrada-Solano, F., & Caicedo, O. M. (2018). A 

comprehensive survey on machine learning for networking: evolution, applications, and research opportunities. Journal 

of Internet Services and Applications, 9(1), 1-99. 

[7] Yang, H., Zhao, X., Yao, Q., Yu, A., Zhang, J., & Ji, Y. (2020). Accurate fault location using deep neural evolution 
network in cloud data center interconnection. IEEE Transactions on Cloud Computing. 

[8] Musumeci, F., Rottondi, C., Nag, A., Macaluso, I., Zibar, D., Ruffini, M., & Tornatore, M. (2018). An overview on 

application of machine learning techniques in optical networks. IEEE Communications Surveys & Tutorials, 21(2), 
1383-1408. 

[9] Casellas, R., Martínez, R., Vilalta, R., & Muñoz, R. (2018). Control, management, and orchestration of optical networks: 

evolution, trends, and challenges. Journal of Lightwave Technology, 36(7), 1390-1402. 

[10] Liu, S., Niu, B., Li, D., Wang, M., Tang, S., Kong, J., ... & Zhu, Z. (2019). DL-assisted cross-layer orchestration in 

software-defined IP-over-EONs: From algorithm design to system prototype. Journal of Lightwave Technology, 37(17), 

4426-4438. 

[11] Yu, A., Yang, H., Xu, T., Yu, B., Yao, Q., Li, Y., ... & Zhang, J. (2019). Long-term traffic scheduling based on stacked 
bidirectional recurrent neural networks in inter-datacenter optical networks. IEEE Access, 7, 182296-182308. 

[12] Yang, H., Zhang, J., Ji, Y., & Lee, Y. (2016). C-RoFN: multi-stratum resources optimization for cloud-based radio over 

optical fiber networks. IEEE Communications Magazine, 54(8), 118-125. 

[13] Aitken-Christie, J., & Davies, H. E. (1988, May). Development of a semi-automated micropropagation system. 
In Symposium on High Technology in Protected Cultivation 230 (pp. 81-88). 

[14] Aitken-Christie, J., & Jones, C. (1987). Towards automation: Radiata pine shoot hedges in vitro. Plant cell, tissue and 

organ culture, 8(3), 185-196. 

[15] Wen, H. Y., Duda, K. R., Slesnick, C. L., & Oman, C. M. (2011, March). Modeling human-automation task allocations 
in lunar landing. In 2011 Aerospace Conference (pp. 1-11). IEEE. 

[16] Schreckenghost, D., Milam, T., & Billman, D. (2014, March). Human performance with procedure automation to 

manage spacecraft systems. In 2014 IEEE Aerospace Conference (pp. 1-16). IEEE. 

[17] Werther, B., & Schnieder, E. (2005, November). Formal Cognitive Resource Model: Modeling of human behavior in 

complex work environments. In International Conference on Computational Intelligence for Modelling, Control and 

Automation and International Conference on Intelligent Agents, Web Technologies and Internet Commerce (CIMCA-
IAWTIC'06) (Vol. 2, pp. 606-611). IEEE. 

[18] Kaber, D. B., Stoll, N., & Thurow, K. (2007, September). Human-automation interaction strategies for life science 

applications: Implications and future research. In 2007 IEEE International Conference on Automation Science and 
Engineering (pp. 615-620). IEEE. 

[19] Sabattini, L., Villani, V., Czerniak, J. N., Mertens, A., & Fantuzzi, C. (2017, August). Methodological approach for the 

design of a complex inclusive human-machine system. In 2017 13th IEEE Conference on Automation Science and 
Engineering (CASE) (pp. 145-150). IEEE. 

[20] Turner, K. L., & Miller, M. E. (2017, March). The effect of automation and workspace design on humans' ability to 

recognize patterns while fusing information. In 2017 IEEE Conference on Cognitive and Computational Aspects of 
Situation Management (CogSIMA) (pp. 1-5). 

[21] Turner, K. L., & Miller, M. E. (2017, March). The effect of automation and workspace design on humans' ability to 

recognize patterns while fusing information. In 2017 IEEE Conference on Cognitive and Computational Aspects of 
Situation Management (CogSIMA) (pp. 1-5). IEEE. 

[22] Hancock, P. A., Jagacinski, R. J., Parasuraman, R., Wickens, C. D., Wilson, G. F., & Kaber, D. B. (2013). Human-

automation interaction research: Past, present, and future. Ergonomics in Design, 21(2), 9-14. 

[23] Sethumadhavan, A. (2009, October). Effects of automation types on air traffic controller situation awareness and 

performance. In Proceedings of the Human Factors and Ergonomics Society Annual Meeting (Vol. 53, No. 1, pp. 1-5). 

Sage CA: Los Angeles, CA: Sage Publications. 

[24] Parasuraman, R., Sheridan, T. B., & Wickens, C. D. (2000). A model for types and levels of human interaction with 
automation. IEEE Transactions on systems, man, and cybernetics-Part A: Systems and Humans, 30(3), 286-297. 

[25] Onnasch, L., Wickens, C. D., Li, H., & Manzey, D. (2014). Human performance consequences of stages and levels of 

automation: An integrated meta-analysis. Human factors, 56(3), 476-488. 

[26] Jipp, M. (2016). Expertise development with different types of automation: A function of different cognitive 
abilities. Human factors, 58(1), 92-106. 

[27] Patterson, R. E. (2017). Intuitive cognition and models of human-automation interaction. Human factors, 59(1), 101-

115. 

[28] Klumpp, M. (2018). Automation and artificial intelligence in business logistics systems: human reactions and 
collaboration requirements. International Journal of Logistics Research and Applications, 21(3), 224-242. 

[29] Topol, E. J. (2019). High-performance medicine: The convergence of human and artificial intelligence. Nature Medicine, 

25: 44–56 

http://www.ijcrt.org/


www.ijcrt.org                                                      © 2021 IJCRT | Volume 9, Issue 1 January 2021 | ISSN: 2320-2882 

IJCRT2101582 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 4759 
 

[30] Samuel, A. L. (1962). Artificial Intelligence: A Frontier of Automation. The ANNALS of the American Academy of 

Political and Social Science, 340(1), 10–20 

[31] Autor, David H. (2015) “Why Are There Still So Many Jobs? The History and Future of Workplace Automation,” 
Journal of Economic Perspectives, 29(3):3–30 

[32] Nau D.S. (2009) Artificial Intelligence and Automation. In: Nof S. (eds) Springer Handbook of Automation. Springer 

Handbooks. Springer, Berlin, Heidelberg 

[33] Wang, X. and Huang, J., (2006), "The relationships between key stakeholders‘ project performance and project success: 

Perceptions of Chinese construction supervising engineers," International Journal of Project Management, vol. 24, no. 

3, pp. 253–260. 

[34]  Piraquive, F. N. D.; Crespo, R. G., and García, V. H. M., (2015), "Analysis and Improvement of the Management of IT 
Projects," IEEE Latin America Transactions, vol. 13, no. 7, pp. 2366–2371.  

[35]  Ika, L. A., 2009, "Project success as a topic in project management journals," Project Management Journal, vol. 40, no. 

4, pp. 6–19.  

[36] Geraldi, J. G.; Lee-Kelley, L. and Kutsch, E., (2010), "The Titanic sunk, so what? Project manager response to 
unexpected events", International Journal of Project Management, vol. 28, no. 6, pp. 547–558 

[37] [Nof, S. Y. (2009). Automation: What it means to us around the world. In Springer handbook of automation (pp. 13-

52). Springer, Berlin, Heidelberg. 

[38]  Pagallo, U., & Durante, M. (2016). The Pros and Cons of Legal Automation and Its Goverance. Eur. J. Risk Reg., 7, 
323.  

[39] Parasuraman, R., Barnes, M., Cosenzo, K., & Mulgund, S. (2007). Adaptive automation for humanrobot teaming in 

future command and control systems. Army research lab aberdeen proving ground md human research and 
engineering directorate.  

[40] [Smith, A., & Anderson, J. (2014). AI, Robotics, and the Future of Jobs. Pew Research Center, 6, 51.  

[41] Strasser, T., Andrén, F., Kathan, J., Cecati, C., Buccella, C., Siano, P., ... & Mařík, V. (2014). A review of 

architectures and concepts for intelligence in future electric energy systems. IEEE Transactions on Industrial 
Electronics, 62(4), 2424-2438.  

[42] Walls, B., & Lollar, L. F. (2009). Automation in the space station module power management and distribution 

breadboard. 

[43]  Wang, Y., Widrow, B. C., Zhang, B., Kinsner, W., Sugawara, K., Sun, F., ... & Zhang, D. (2011). Perspectives on the 

field of cognitive informatics and its future development. International Journal of Cognitive Informatics and Natural 

Intelligence (IJCINI), 5(1), 1-17. 

[44]  Yampolskiy, R. V. (2013). Artificial intelligence safety engineering: Why machine ethics is a wrong approach. In 
Philosophy and theory of artificial intelligence (pp. 389-396). Springer, Berlin, Heidelberg. 

[45] Barnhizer, D. (2016). The future of work: Apps, artificial intelligence, automation and androids. Artificial Intelligence, 

Automation and Androids (January 15, 2016). Cleveland-Marshall Legal Studies Paper, (289).  

[46] Bi, Z. M., & Zhang, W. J. (2001). Flexible fixture design and automation: review, issues and future directions. 
International Journal of Production Research, 39(13), 2867-2894.  

[47] Coeckelbergh, M. (2015). The tragedy of the master: automation, vulnerability, and distance. Ethics and Information 

Technology, 17(3), 219-229. 

[48]  David, H. J. J. O. E. P. (2015). Why are there still so many jobs? The history and future of workplace automation. 
Journal of economic perspectives, 29(3), 3-30.  

[49] Ford, M. (2013). Could artificial intelligence create an unemployment crisis?. Communications of the ACM, 56(7), 

37-39. 

[50]  Ford, M. R. (2009). The lights in the tunnel: Automation, accelerating technology and the economy of the future. 
Acculant publishing.  

[51] Goodall, N. J. (2014). Ethical decision making during automated vehicle crashes. Transportation Research Record, 

2424(1), 58-65.  

[52] Hengstler, M., Enkel, E., & Duelli, S. (2016). Applied artificial intelligence and trust—The case of autonomous 
vehicles and medical assistance devices. Technological Forecasting and Social Change, 105, 105-120. 

[53]  Intelligence, A. (2016). Automation, and the Economy. Executive office of the President, 18-19 

 

 

 

 

 

 

 

http://www.ijcrt.org/

