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ABSTRACT
Automating tasks that now require human intelligence is the aim of the large field of artificial intelligence (A.I.). Recent developments in artificial intelligence include systems that automatically adjust hardware to specific user requirements and computerized medical diagnosticians. Artificial intelligence primarily tackles five key problems: perception, manipulation, reasoning, communication, and learning. Perception is the process of creating mental images of the outside world from sensory information (visual, auditory, etc.). Manipulation aims to accomplish a desired state in the actual world by manipulating appendages (like mechanical arms or locomotion devices). Reasoning encompasses higher order cognitive activities such as diagnosing, planning, designing, and drawing conclusions from a world model.. Communication addresses the problem of understanding and expressing information through language. Finally, learning is used to handle the problem of automatically improving system performance over time based on the system's experience. Artificial intelligence (AI) is the ability of a computer or a robot under computer control to carry out tasks that are normally undertaken by humans because they require human judgment and intelligence. Artificial intelligence can be classified into four categories: theory of mind, self-awareness, limited memory, and reactive robots. Additional subcategories of artificial intelligence include big data, machine learning, and natural language processing. Artificial intelligence is used in many different applications, such as recommendation systems, search algorithms, and face recognition.
Keywords— Information, Data Science, Data Analytics.

INTRODUCTION
Artificial intelligence, or AI, is the emulation of human intelligence in machines built to think and act like people. Learning, thinking, problem-solving, perception, and language comprehension are examples of cognitive skills. Artificial intelligence is the process of making a computer, robot that is controlled by a computer, or software think intelligently like a human mind. Artificial Intelligence can be attained by studying cognitive functions and patterns in the human brain. The results of these investigations involve the development of software and intelligent systems. Artificial intelligence (AI) is one of the newest buzzwords in technology, and for good reason. Many discoveries and advancements that were previously only found in science fiction have started to come reality in the last few years. 
Experts view artificial intelligence as a factor of production that can revolutionize work practices across industries and open up new avenues for growth. For instance, this PWC analysis estimates that by 2035, artificial intelligence (AI) could increase global GDP by $15.7 trillion. China and the US stand to gain the most from the impending AI boom, with these two nations bearing almost 70% of the global impact.

You've engaged with technology if you've ever used Apple Face ID, Amazon Alexa, or a chatbot. Numerous continuing discoveries and advancements in AI exist, the most of which are categorized into distinct kinds. These divisions provide a narrative rather than a taxonomy, one that can explain the evolution of AI and its future prospects. 

AI Types
These are the seven different forms of AI that exist, along with our expectations for the technology.
A. 	Capability-Based Artificial Intelligence Types

All artificial intelligence (AI) can be categorized into three capacity types: narrow AI, general AI, and super AI, depending on how they learn and how far they can apply their knowledge. Here are some facts about each.
1. Narrow AI
Artificial narrow intelligence (ANI), weak AI, or narrow AI are terms used to describe artificial intelligence (AI) tools that are specifically designed to carry out particular tasks or orders. Artificial neural networks (ANI) are not able to learn new skills on their own; they are restricted to a single cognitive function. They widely use machine learning and neural network techniques to complete these preset tasks. 
Natural language processing, which is restricted to understanding and reacting to spoken commands, is one instance of narrow artificial intelligence. It cannot do other functions. 
Examples of narrow AI include picture identification software, self-driving automobiles, and AI virtual assistants.

2. Artificial General Intelligence (AGI)
Artificial general intelligence (AGI) is the term used to describe AI that can learn, think, and perform a wide range of tasks like a person. It is also frequently referred to as strong AI or general AI. Creating computers that are capable of performing a wide range of tasks and serving as intelligent, lifelike helpers for people in their daily lives is the ultimate goal of artificial general intelligence design. 

Artificial general intelligence (AGI) may become a reality because to technologies like supercomputers, quantum hardware, and generative AI models like ChatGPT, even though they are still in their infancy.

3. Artificial Superintelligence

The field of artificial super intelligence (ASI), or super AI, is science fiction. It is anticipated that artificial intelligence (AI) would pick up knowledge and skills so quickly that it will eventually surpass even human intelligence once it reaches the level of general intelligence. ASI would be the core technology for completely autonomous AI and other individualistic robots. Its underlying concept is also responsible for the media fallout about "AI takeovers." But for now, it's just speculation. The CEO of AI writing firm Jasper, Dave Rogenmoser, predicts that "artificial super intelligence will become by far the most capable forms of intelligence on Earth." "It will be incredibly superior to us at everything we do and have human intelligence."


B. Functionality-Based Artificial Intelligence types
The use of an AI's learning powers to digest information, react to stimuli, and engage with its surroundings is known as functionality. As a result, four functionality classes can be used to categorize AI.

1. Reactive Machine based AI
Devices that are reactive are just that—reactive. They can respond to requests and duties instantaneously, but they aren't able to store knowledge, learn from the past, or improve their functioning via experience. Additionally, the variety of inputs that reactive machines may react to is limited. Reactive devices are the most fundamental type of artificial intelligence. 
In real life, reactive robots can be useful for simple autonomous tasks like as filtering spam from your email or suggesting things based on your previous purchases. Reactive AI, however, is limited in its ability to perform increasingly complex tasks and build upon existing knowledge.

2. Limited Memory based AI
Restricted memory AI is able to store historical data and utilize it to forecast future events. This implies that it actively creates a small, short-term knowledge base for itself and bases tasks on it. 

Deep learning, which mimics how neurons in the human brain behave, is the foundation of limited memory artificial intelligence. This enables a machine to take in information from encounters and “learn” from them, gradually increasing the precision of its operations. 
Most AI applications nowadays are based on the limited memory paradigm. It can be used in many different contexts, ranging from more complex use cases like self-driving automobiles to smaller-scale ones like chatbots.

3. Theory of Mind AI
Theory of mind refers to the concept of AI that is able to see and understand the emotions of other people. The expression, derived from psychology, describes people's ability to perceive the emotions of others and forecast their future actions based on that observation. Theory of mind, which is yet underdeveloped, represents the next major breakthrough in artificial intelligence. 
Theory of mind has the ability to greatly advance the tech sector, despite its own set of challenges. Since emotional cues are so subtle, it would take a long time for AI systems to become skilled at understanding them, and while they are still learning, they may make grave mistakes. Furthermore, some people are concerned about how technology might respond.

The insurance company Acrisure's senior AI researcher Rafael Tena provided the following example of how a successful theory of mind application will revolutionize the industry: In most circumstances, a self-driving automobile may perform better than a human driver since it won't make the same mistakes that human drivers do. However, if you know that your neighbor's youngster enjoys playing along the street after school, you will instinctively slow down when you pass their driveway. An artificial intelligence car with a limited memory couldn't accomplish this.

4. Self-Aware AI
Self-aware artificial intelligence is known as self-aware AI. Self-aware AI, sometimes referred to as the AI point of singularity, is one of the ultimate goals of AI development. This is the mental level above theory. It's thought that when AI develops self-awareness, robots will escape human control since they will be able to detect their own emotions in addition to those of others.
 
Among these, Hanson Robotics' Sophia robot is perhaps the most well-known. Although Sophia isn't self-aware in the strict sense, her sophisticated use of existing AI technologies offers a preview of what AI can become in the future. The future holds both promise and risk, and opinions on whether it is morally right to build sentiments.
There are a plethora of potential uses for AI, many of which are currently commonplace in daily life. This possibility extends to wearables, vacuums, and the recently redesigned Google Search at the consumer level. Another excellent example of artificial intelligence is the built-in Google or Alexa speech assistant in your smart speakers. Well-known AI chatbots, such as ChatGPT, Claude and Microsoft’s Copilot can be utilized for conversational tasks and questions, such as idea breakdown, email or project outline creation, and even narrative composition. However, due to AI models' inability to distinguish reality from fiction, these chatbots frequently experience hallucinations or fabricate comments. Whenever possible, confirm a chatbot's claims with independent research, especially if you have doubts about the reliability of its citations.
Aside from lifelike AI avatars and deepfakes, some of the most remarkable developments in AI are the creation and release of GPT 3.5 and, most recently, GPT-4o. However, there have been numerous such groundbreaking successes.

The most noteworthy are included here:-
1. ChatGPT as well as GPTs

ChatGPT is an artificial intelligence chatbot that can produce and interpret natural language as well as respond to queries. OpenAI created GPTs 3, 2, and 1 before releasing ChatGPT, and despite being likely the most popular AI tool, it achieved important advances in the field of artificial intelligence due to its wide accessibility. Generative Pre-trained Transformer, or GPT-3, has 175 billion specific parameters, which makes it the largest language model when it was first released in 2020. Next came GPT-3.5, which powers ChatGPT's free tier. With one trillion parameters, the largest version, GPT-4, is available through Microsoft Copilot, ChatGPT Plus, and the free version of ChatGPT.
 
2. Self-driving cars

Even while potential customers are primarily concerned about the safety of self-driving cars, the technology is still developing and getting better thanks to advances in AI. These cars sense their environment and choose the specific terms of action by combining data from cameras and sensors with machine learning algorithms. When most people think of self-driving cars, they generally think of Tesla's electric automobiles and their autopilot feature. However, Waymo, a subsidiary of Alphabet, the parent company of Google, now offers driverless trips in San Francisco, California, and Phoenix, Arizona. Waymo can be used as an autonomous taxi or to deliver Uber Eats.Another robotaxi service is called Cruise, and automakers like Ford, GM, and Audi are probably developing self-driving car technology as well.

3. Robotics
In the fields of robotics and AI, Boston Dynamics' accomplishments are noteworthy. Even still, it will be a while before artificial intelligence can match Terminator, it's impressive to witness humanoid robots employ AI to navigate, Boston Dyanmics' hydraulic and react to various terrains.

4. DeepMind

DeepMind, a Google company, is a pioneer in AI with an emphasis on AGI. The business gained notoriety in 2016 when it developed AlphaGo, an AI system that defeated the greatest professional Go player in the world—a human—despite not yet reaching that level. 
Since then, AlphaFold—a system developed by DeepMind—has been able to anticipate the intricate three-dimensional shapes of proteins. Additionally, it has created programs that can identify eye conditions just as well as the best physicians.

RELATED WORK
The academic community has a variety of viewpoints when it comes to using artificial intelligence in the classroom. Among the studies that are based on its application in offline classrooms are those on the integration of artificial intelligence education with kindergarten instruction [1] and research in the primary and secondary school levels. For instanceZhu Zhe et al. conducted research on the incorporation of artificial intelligence into mathematics instruction in the classroom [2]. The advancement of artificial intelligence integration into education was suggested by Zhou Yajian et al. [3]. Studies on adult education are conducted. The use of artificial intelligence in adult lifetime learning is examined by Meng Yuanhang [4]. Q. Tang, whereas Xu Xuetian studies artificial intelligence in conjunction with practical education [5]. AnandAccording to Kumar Chennupati [6], The election system is one of the areas where the use of AI could have a significant impact. While artificial intelligence (AI) offers significant risks to the integrity of elections worldwide, it also holds great promise for improving polling, campaign tactics, and voter registration. This article evaluates the benefits and drawbacks of deploying AI while discussing the political landscape of 2024 and its function. Singh Aakash et al. [7] Nearly every element of human life has been touched by the field of artificial intelligence (AI) development. It has recently come to play a part in tackling developmental issues, particularly those related to the SDG’s. Nevertheless, there aren't enough comprehensive studies analyzing how AI research relates to the SDGs. Thus, by highlighting the key concept-evolution trajectories and bibliometric trends in the field of AI applications for SDG, this article aims to close this gap. Using bibliometric and content analysis, Abdur Rahman et al. [8] map the body of research on artificial intelligence in language learning. Following keyword research, we methodically examined the body of literature on AI in LL that was available from the Scopus database. We did our study using 606 documents released between 2017 and 2023 for more examination after removing unnecessary publications. By highlighting and reducing the relationships between the contributions, the content, and the contributors, this review strengthens our comprehension. A bibliometric overview of current research trends in AI is provided by Luka Ili¨c et al. [9], with a focus on important subjects including deep learning, machine learning, and AI security. We examine articles released between 2020 and 2024 using the prism of bibliometric analysis, using primary data from the Web of Science Core Collection of Clarivate Analytics. The analysis identifies the top nations, universities, and authors in the field of artificial intelligence research, in addition to the quantity of research, the distribution of studies by year, and the rankings of journal citations. We also examine the distribution of studies according to study topics, publishers, countries/regions, citations per year, authors, affiliations, publication years, and Web of Science categories. Important results show that over the past few years, interest in subjects like deep learning, machine learning, and AI security has continued to expand. The most recent developments and potential directions for AI-related research and development in the surgical sector are outlined by Daichi Kitaguchi et al. [10]. Milad Shahvaroughi Farahani[11] aims to draw attention to the G20 countries' sustainable development targets, the significance of an aging population, and the possible use of artificial intelligence to improve living standards.




CASE STUDY OF ARTIFICAL INTELLIGENCE

In the current digital era, artificial intelligence has grown in importance. The proliferation of digital information has enabled businesses and organizations to gather enormous volumes of data from several sources, thereby contributing to the advancement of artificial intelligence in China. China now has over 989 million users who are using internet, making it the nation with the most users of internet worldwide. The country has seen remarkable expansion in the internet industry over the previous few decades. China has a well developed internet infrastructure with widespread connectivity and fast internet speeds. This rapidly expanding internet sector has produced a vast amount of user data, giving Chinese businesses access to a wealth of information on the habits, tastes, and trends of their clientele. Chinese businesses are applying artificial intelligence to the education sector through the use of big data and tagging techniques.

Artificial intelligence (AI) is a broad field that encompasses a wide range of methods, from bottom-up knowledge representation to top-down machine learning. The words machine learning, deep learning, and artificial intelligence (AI) are frequently used and are related. Deep learning is a subset of machine learning, which is a subfield of artificial intelligence (AI). In general, AI is the largest term. The relationships between these three ideas are depicted in Figure 1. The vast area of artificial intelligence encompasses many different techniques, but machine learning—particularly deep learning—has been increasingly well-known recently owing to its exceptional capabilities. Thus, the discussion in this post will center on these two categories of AI methodologies, as seen in Fig-1.

.               [image: ]
Fig-1 Relations among AI, machine learning, and deep learning

Machine learning

A subsection of artificial intelligence known as "machine learning" (see Figure 1) typically uses statistical or optimization based on numerical approaches to extract models from the specific data without the need to explicitly program each model parameter or computation step. One important characteristic that all machine learning models have in common is the use of probability to characterize the uncertainty that permeates real-world issues. Reinforcement learning, unsupervised learning, and directed learning are the three primary categories of learning. While unsupervised learning looks for patterns in unlabeled data, supervised learning uses labeled data to train a computational model. Reinforcement learning uses action-based, targeted feedbacks, such as rewards or penalties, to help a computer model learn rather than labeled data. Machine learning tasks can be categorized in a number of ways. Based on their goals, we can differentiate between tasks like prediction, clustering, and classification. Placing a goal into a certain category—for instance, classifying a parcel of land as either commercial or agricultural—is the aim of categorization. Finding groups within data is the goal of clustering; for example, cars can be grouped together based on their locations to detect traffic congestion. The goal of prediction is to foresee unknown values. For instance, a regression model can be used to estimate the average future temperatures of several sites based on their historical temperatures and certain characteristics. The machine learning category might also cover tasks like feature learning, data creation, anomaly-based detection, visualization, and more. Artificial neural networks (ANN), decision trees, random forests, density-based clustering, support vector machines (SVM), naïve Bayesian classifiers, and hidden Markov models (HMM) are just a few of the machine learning models that have been developed. Textbooks on machine learning go into considerable detail about these methods. Even though most machine learning methods may be applied directly to geographic data, they typically ignore the quirks of geographic phenomena like autocorrelation and spatial non-stationary. Some methods, such as Empirical Bayesian Kriging (EBK) regression and spatial Principal Component Analysis (SPCA), clearly characterize the geographical component of geographic problems by, for instance, utilizing Figure 1. connections among the four spatial weights of AI, machine learning, and deep learning. One of the more popular spatial models, geographically weighted regression (GWR), can also be used for machine learning applications. This entails using one dataset to train the model and then testing it on other datasets.

Deep learning 

The primary objective of deep learning, a separate subset of machine learning, is to develop and use deep neural networks (DNN) for machine learning tasks. A DNN is an artificial neural network (ANN) with several layers, also called hidden layers, between the input and output layers. Neurons, which are computational units that process input from one layer and provide a non-linear output for the one above it, make up each layer. Due to the widespread availability of huge labelled datasets like Image Net and HPC, deep learning has attracted a lot of attention due to its impressive capabilities. Like other machine learning models, deep learning can be used to achieve goals in classification, prediction, clustering, and other domains. Convolutional neural networks (CNN) and recurrent neural networks (RNN) are two varieties of DNN that have drawn special attention from the geography field. CNN is especially well-suited for image analysis since it uses convolutional filters and a hierarchical set of neuron layers to extract and represent abstract properties. By forming connections between the current and past level states and memorizing a portion of the previous levels, an RNN can process sequence data. One example of sequence data it can process is trajectories movement, which can be characterized as a locations sequence. Researchers updated a number of pre-existing DNN models to address geographical challenges in addition to developing new models specifically for processing data for geographic conditions. Marcos et al. (2018) suggested the Rotation Equivariant Vector Field Network (RotEqNet) as a technique for mapping land cover with remote sensing data. By encoding rotation equivariance in a CNN, RotEqNet is able to identify rotated variations of the same object from remote sensing photos while using less parameters than a traditional CNN. Srivastava et al. (2018) introduced a Variable Input Siamese Convolutional Neural Network (VIS-CNN) model for classifying land use categories at the level of urban objects.

Like the emergence of the internet a generation ago, artificial intelligence might be a technology that dramatically changes the world. If that's the case, it's especially crucial to tackle it with caution, diligence, and accuracy. It is actually more accurate to think of artificial intelligence as three distinct technologies: ANI, AGI, and ASI, rather than as a single technology. For the time being, two of these are still mostly found in science fiction. Artificial Narrow Intelligence, or ANI, is the AI that is currently consuming our thoughts and news and that everyone is talking about. Alternatively referred to as Machine Learning (well, that's not quite as catchy).

Artificial Narrow Intelligence (ANI/machine learning)
The branch of computer science known as "machine learning" in general is described by ANI. A learning algorithm, or a section of computer code that can train itself on a particular dataset and generate predictions based on what it learns, is usually what makes up ANI technology. Certain jobs can be accomplished by such algorithms without the need for human intervention or help. Examples of ANI technology in use today that are easily recognizable are language auto-translate software applications and picture recognition systems, like the ones that run the electronic gates used for passport verification in many international airports.. AI is used in software development, image production, content creation, and marketing. Some products that you may be familiar with are ChatGPT, Adobe Firefly, and Jasper. The best AI tools have been compiled by Marketer milk, coupled with an excellent synopsis on how to use them in your company. ANI systems, the most fundamental type of artificial intelligence, are frequently used to carry out repetitive, relatively simple activities that were previously completed by human labor. The more complex executive, analytical, and cognitive functions that we associate with greater levels of human intelligence are not present in the tasks that ANI can be exceptionally proficient at all.

Artificial General Intelligence (AGI)

Comparing artificial general intelligence (AGI) to the more elementary machine learning systems discussed above, AGI is a significantly more advanced and possibly transformative technology. Even though it's still only a theory, artificial general intelligence, or AGI as technologists sometimes refer to it as "Strong AI," is based on intelligence that can comprehend and apply knowledge to a wide range of tasks and activities in addition to being able to learn things on its own. Any cognitive task that a human being is now capable of performing might theoretically be learned and executed by an AGI. It may operate a fighter plane in close quarters, represent or prosecute a high-profile criminal case in court, or create a comprehensive supply chain logistics system for a major international corporation. It would be far more intelligent than any human while also possessing a significantly higher rate of productivity. Leading artificial intelligence research firms in the globe, like OpenAI, DeepMind, and Anthropic, have the development of such an AGI as one of their objectives. It's interesting to note that there is a lot of disagreement on whether artificial intelligence poses a threat to humans. Prominent AI development company OpenAI views artificial intelligence (AGI) technology as a potentially existential threat to humanity that needs to be properly managed, while others think there is very little risk involved in the possibility of a fully functional AGI.
Artificial Super Intelligence (ASI)

It has been determined that there is a last type of AI that operates at a level higher than even the previously discussed AGI. Similar to an AGI, it is still entirely speculative. An Artificial Super Intelligence (ASI) would be significantly smarter and more skilled than even the most brilliant human minds. 
The potential of computing power in comparison to the highest level of human intelligence was first demonstrated by the groundbreaking chess supercomputer Deep Blue, which defeated several of the top chess players in the world in the 1990s. Its triumph over Russian mastermind Gary Kasparov in 1997 is actually recognized as a turning point in the development of artificial intelligence.. Scholars have noted that if intelligent systems quickly advance to super intelligence, they might do unexpected things that are hidden from human control. In this scenario, an artificial super intelligence that is constantly growing could become so strong that humans would eventually lose control over it and it would probably start acting on its own as a self-described "Intelligent Agent."It is unlikely that humans could control or disable this most advanced kind of AI, unlike the chess supercomputer Deep Blue or even a human-friendly AGI. In Stanley Kubrick's film 2001: Space Odyssey, the fictitious conflict between astronaut David Bowman and the supercomputer adversary HAL 9000 illustrates some of the potential issues with artificial super intelligence with surprising insight. Going back from the theoretical to the real, businesses and organizations can use a variety of machine-learning solutions that are now on the market to enhance customer satisfaction, maximize revenue, and collect crucial data. It could be more prudent to consider how artificial intelligence as it exists now could benefit businesses and organizations rather than fretting about robots taking over the world. Figure 2 illustrates how the robots are still learning.
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                                                     Fig-2 robots are still learning

Although artificial intelligence presents many opportunities, it would be erroneous to believe that this is a flawless, bug-free technology. The commercial application of even the most basic machine learning systems can provide challenges, as with any rapidly developing industry. Among these are "hallucinations," a particular issue with large-scale language models when the model generates text that is inconsistent with the source material or nonsensical. Additional concerns encompass difficulties related to data processing and server capacity, given that the implementation of machine learning might consume substantial quantities of computing power. Systems may just go down as a result if the artificial intelligence website or app's server isn't strong enough to manage the heavy processing load. The possible increase in a company's digital carbon footprint that results from utilizing this technology is another issue that is closely related to it. Using artificial intelligence in any digital system leads to a direct increase in energy costs because larger servers and more powerful processing demand more electricity. The problem of data depletion is another fascinating aspect of machine learning.

This phrase in computer science describes a scenario in which a process in concurrent computing is not given the resources it requires to function. In machine learning systems, it occasionally happens that an algorithm "runs out" of relevant data to access in order for its results to be effective. This might be especially true if it's being requested to perform a task for which there isn't much data available, or if it's being utilized in a different context from the one for which it was intended.. Similar to how an aerodynamic time-trial bike is unsuitable for use on a downhill mountain bike route, even if both are undoubtedly bicycles, a machine learning algorithm optimized for one task may not perform well on another, even if the tasks are quite similar. Algorithms are capable of self-learning, but only in the technological constraints placed upon them by their creators.

With so many product alternatives available, integrating AI into your organization can seem overwhelming. Add to this the growing fear of missing out on opportunities for advancement and you can understand why many of us feel a little overwhelmed. In conclusion, machine learning systems are often more effective at helping people do tasks than they are at completing them themselves. As of right moment, one may argue that artificial intelligence works better in the actual world as a consultant than an executive.. More proficient at chess and flying than human grand masters are machine learning algorithms. However, they are not able to accomplish everything. Tasks requiring emotional intelligence, creativity, or critical thinking are probably beyond the capabilities of an algorithm and should never be attempted by one. These strong new technologies have the ability to boost data collection, optimize supply chains, enhance user or customer interaction, and immediately boost sales. However, if not executed properly, they have the potential to cause considerably more issues than they resolve. The most crucial step before beginning a plan to incorporate artificial intelligence into your company is to discuss your specific goals with a specialist and consider how machine learning technologies could assist you in achieving them.

A.I. Environment is of six types: 

Depending on the type of issue, we categorize A.I. issues into multiple groups.

 1. Incomplete vs. complete: An artificial intelligence environment is one in which there is always sufficient data to solve a particular branch of the problem. For instance, poker is an example of an incomplete environment, whereas chess A.I. methods concentrate on establishing a good "equilibrium" at any given time rather than trying to predict many moves ahead of time. 
2. Fully observable vs. Partially observable: It has access to all the data needed to finish the intended task. Operating within completely observable domains is image recognition. Situations involving self-driving cars deal with incomplete information to resolve AI issues.

3. Competitive : It pits artificial intelligence agents against one another to maximize a particular result. Example: A game of chess or go. Cooperation: It depends on several A.I. agents working together. Examples of collaborative artificial intelligence environments include self-driving cars, working together to prevent collisions, and interacting with smart home sensors. 
4. Static : sources of knowledge about facts that don't change much over time. Dynamic: always changing. One example is drones equipped with AI vision systems.

5. Discrete : The task's ultimate result may be determined by a finite set of choices. For instance, in chess. constant. It depends on unidentified and dynamic data sources. Consider self-driving automobiles.

6. Deterministic : Depending on the state, the outcome can be ascertained.

7. Stochastic : In the real world, most artificial intelligence environments are not deterministic. They could also be classified as stochastic. Think about autonomous vehicles.




ARTIFICAL INTELLIGENCE APPROACHES

The creation and application of computer programs or gadgets that are capable of carrying out tasks that normally call for human intelligence is known as artificial intelligence (AI). Using algorithms and computer models, artificial intelligence (AI) seeks to mimic and reproduce human cognitive functions such as learning, reasoning, problem-solving, perception, and decision-making.

Different classification schemes can be used to categorize artificial intelligence. This is a typical classification that incorporates the labeling idea:

 1.Weak AI (Narrow AI): Artificial intelligence (AI) systems created and trained for certain activities or domains are referred to as specialized AI systems. When it comes to some jobs, these systems can be as intelligent as humans, but they might not be as good at others. Weak AI includes labeling and basic suggestions because they are tailored to particular datasets or user requirements.

2.Strong AI (Generalized AI): Refers to artificial intelligence (AI) systems that can demonstrate human-like intelligence in a variety of activities and domains and that are intelligent at the human level. Robust artificial intelligence aims to align human contiguous capacities, such as comprehension, education, and logic.

 3. Machine Learning: It is a subfield of AI that makes use of models and algorithms to let computers learn from data and become more efficient without the need for explicit programming instructions. Machine learning is useful for tasks like grouping, regression, and classification because it can learn from training data in order to make predictions. Machine learning algorithms can automatically classify new, unlabeled data by learning the correlations between keywords and labels from annotated data. This is particularly useful in the labeling context, as it allows for the efficient processing bulk data.

4. Deep Learning: This area of machine learning mimics the structure and fundamental ideas of neural networks seen in the human brain. Neural networks with multiple layers are used in deep learning to learn and make judgments. It can acquire progressively complex and advanced pattern recognition and representation abilities by training on extremely large-scale datasets. Deep learning can be used to learn label associations and label for automated feature extraction. It has advanced significantly in areas including natural language processing, image processing, and speech recognition. AI can automate the labeling process through the use of machine learning and deep learning algorithms. It can extract features from input data and map them to appropriate labels. This automatic labeling system increases efficiency while reducing the amount of manual effort.

THE MOST COMMON APPROACHES TO AI

Evolutionary Algorithms: In order to find the best answers, evolutionary algorithms mimic the processes of natural selection and evolution. This includes genetic algorithms, a particular kind of evolutionary algorithm. Genetic algorithms are used in AI to solve problems based on optimization; this is in line with the more general methodology of evolutionary algorithms.

Reinforcement Learning: Reinforcement learning aims to teach AI agents to make consecutive decisions in order to maximize a reward signal. Though most reinforcement learning entails trial and error, chat bots—another class of AI system—can emulate human-to-human communication and offer assistance. Chat bots are used in customer service applications to help consumers and provide answers to questions. Additionally, chat bots can be used for a wide range of other things, like companionship, entertainment, and informational reasons.

Supervised Learning: Training AI models with labeled data to generate predictions or classifications are known as supervised learning. In AI, this is a typical technique that allows systems to learn from instances with predetermined results. Neural networks, an artificial intelligence system modeled after the human brain, are widely involved in speech recognition, NLP and image identification, for example.

Symbolic AI and Hybrid Approaches: Symbolic AI is the use of logic and rules to reasoning and problem solving. Symbolic AI is exemplified by rule-based systems, which use rules to make decisions. Rule-based systems, which are frequently seen in expert systems, are able to offer suggestions or counsel on particular subjects.

Unsupervised Learning: AI models can identify patterns or structures in unlabeled data through unsupervised learning. Case-based reasoning is one particular use of unsupervised learning, in which issues are solved by applying knowledge from previous situations. Customer service apps commonly use case-based reasoning algorithms to swiftly identify and provide answers to common problems.

Transfer Learning: Utilizing models or information from one activity or domain to enhance performance in another is known as transfer learning. Optimization problems frequently include the use of genetic algorithms, which find optimal solutions through a process of mutation and selection. They can be applied in the context of transfer learning to find the best possible solution to a given problem.

The most useful approach to conceptualize AI is as a spectrum. Narrow AI based systems, which are made to complete specific task, are at one extreme of the spectrum. General AI systems are at the other extreme of the spectrum; they are made to do anything that a person can. Although they do not yet exist, general AI systems are the focus of much AI research.

CONCLUSION

These days, machine learning and artificial intelligence are central to our lives, and they will surely become important in the near future. Common technology is enhanced, entire industries are revolutionized, difficult problems are solved, innovation is encouraged, and customization is made possible. Our world will change as AI and ML develop further, creating new opportunities and completely altering the way we communicate, work, and live. To stay ahead in a world that is changing quickly and to take advantage of all the many advantages modern technologies have to offer, it will be essential to embrace them and realize their potential.
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its recent popularity is largely due to the outstanding performances of machine leaming, especially deep

Artificial Intelligence

Machine
Learning

Figure 1. Relations among Al, machine learning, and deep learning (Bennett 2018).

learning. Therefore, this entry focuses on discussing these two types of Al approaches.

2.1 Machine learning

Machine learning is a sub field in Al (see Figure 1) that usually relies on statistical methods or numerical
optimization techniques to derive models from data without explicitly programming every model
parameter or computing step (Valiant 1984). One important characteristic shared by many machine
learning models is the use of probability to represent the uncertainty that widely exists in real-world
problems. There are three main types of leaming: supervised leaning, unsupervi
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