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Artificial intelligence (AI) is enhancing the logic of computer programs. Logic has multiple meanings. One meaning of logic is the syntax and structure of computer code and its structure. The second meaning of logic involves the word’s more well-known definition, which describes acts of reasoning intended to consider outcomes that are good, bad, or both. Logic is important in the context of artificial intelligence and coincides with AI’s purpose: to assist machines in acting logically. Machine learning (ML) is enhancing the processes of learning uniquely used by machines. Outlining ideas and planning what to do in the future is how people make sound decisions. Computer programs that feature machine learning have similar, yet simpler, processes. Machine learning programs have layers of steps they take before arriving at an objectively reasoned conclusion and are tuned to reproduce certain results. More elaborate ML applications have deeper layers of logic.

Machine learning was reorganized in the 1990s from other realms of computer science. Computer programming languages like Ruby, Python, Java, and others gave developers the necessary toolkits to implement machine learning techniques and algorithms into code. After the reorganization, ML was affirmed to be capable of implementing probability and statistics into computer applications to improve functionality. Increased effectiveness was the reason for embedding machine learning algorithms into programming code.

The term AI is regularly used to denote a specific machine learning model or computer application that acts intelligently. An example of such usage would be to say that Chat GPT-4 is AI. AI exists in many different forms. However, all forms of AI mimic intelligent behavior, which is remarkable because humans frequently show intelligent behavior. Humans are easily able to look around a room and recognize objects. Humans can even sometimes discern the purpose of an object without having previously encountered that unknown thing. Humans can look at things with wings, like a bird or a plane, and determine if they can fly. Using past experiences to understand and predict the future is how humans make decisions, and AI’s logic attempts to follow that human formula. However, humans understand context while machines struggle with that complicated process.

Modern software can identify a huge number of objects in digital images. Unlike people, software can only rely on datasets to recognize objects in an image. Machine learning software lacks cognition and fails to solve problems in nuanced ways. On the contrary, humans have a much broader skill set in problem-solving than AI. Narrow artificial intelligence, which is AI that can complete certain specific tasks, is the main form of AI. General artificial intelligence, by contrast, matches the capabilities of a human by being able to interact with any number of problems and can accomplish elaborate tasks, although general AI does not yet exist.

Despite hindered intellect (by human standards), AI can be extremely creative. The extent of extremeness occasionally produces concepts no human has ever considered, which is frequently a result of mathematical algorithms rapidly executing. The Magic 8 Ball was created as a toy that produced decisions. Although artificial, the toy is not encouragingly intelligent. However, dice-roll decision making, or making the decision probabilistic in the case of the 8 Ball by way of its twenty different responses, can yield interesting results in both cases. AI can present an inhuman creativity in finding solutions to problems. The Magic 8 Ball’s twenty responses pale in comparison to large language model (LLM) chatbots and their countless possible responses to input. Randomness resembles creativity. AI is creating new algorithms and is excellent at exploring patterns amidst vast data.

The five senses, sight, smell, touch, hearing, and taste have greatly contributed to what programmers focus on pursuing when AI models are developed. Of course, not all of the senses are tangible for a computer to currently create interactions with. Human perception is intended to be imitated by machines when designing AI-based applications. Cameras suffice as mechanical vision, and microphones intercept vibrations much like the cochlea of the inner ear does. Computer vision (CV) is a recent innovation in computer technology. Computer vision is the name given to machine learning models that evaluate or otherwise use images. One common task of CV is to identify and label objects seen in an image. By evaluating patterns, similarities in color, and the geometrical edges of an image, machine learning will compare similarly databased objects, and if the tested image resembles known images, the computer vision program will have used its learnings to see and recognize.

Artificial intelligence began as a philosophical term that refers to how humans try to recreate their own methods of making intelligent decisions. Intelligent decisions, in this case, require a combination of rapid critical thinking while using memories from the past to make thoughtful decisions in real time. ML is the mechanization of how machines imitate human-like methods of learning, but the methods ML models use are significantly simpler than the human brain. An argument could also be made that machine learning models use more algorithms and expressions from probability than a human would make when deciding what stores to go and shop at or other typical decisions people make in their daily lives.

The mathematics used by machine learning models act as a bonus skill artificially intelligent systems can use to solve problems in ways human thinking would struggle to do quickly or fail to do altogether. Calculations that software completes are computed almost instantly. A computer can run formulas that accept an input and then produce an output, usually aided my mathematical equations often from the branch of linear algebra. Due to the computation speed of computers, mathematics can produce objectively good decisions when integrated into computer code. When people play darts, players do not think of the numerical degrees at which the dart is thrown. Good dart players operate on feel, which is a result of repetition and technique they have practiced in the sport. Humanlike methods combined with formulaic steps often work the best when solving significant puzzles. The puzzles AI solves are simply referred to as tasks.

A person cannot combine several images to make a new image as fast as the CV model Stable Diffusion can. If a human were to attempt the same feat, achieving the desired effect would take hours at best, while Stable Diffusion can produce images in seconds. Later in the book, CV models will be extensively discussed.

One method of classifying AI is by what the AI model does. Furthermore, artificial intelligence models are also referred to as networks in some cases because AI models can have multiple tiers or blocks of logic in the application that work together, thus forming a system of computer functions, which fits closely to the definition of a network, particularly in computer science and neuroscience. Artificial neural networks (ANN) are a method of loosely imitating the structure of the brain. AI models primarily focus on images or language. ML is also involved in uses that relate to sound. Sound waves are displayed by images, and those same images are what machine learning models classify and evaluate so that the system can recognize what a sound is or, in the case of generative AI, make new sounds or even songs.

Classification is a critical component of machine learning. In ML’s realm of study, a classifier determines a piece of data’s respective place. Data is categorized into different groups in which the group shares similar properties. Classification grows more specific as machine learning layers increase in depth. A computer vision model that evaluates images to search for people’s faces would need to have a prerequisite at different blocks, blocks being the levels of code that make up the AI model. The first block would need to determine characteristics that all faces share.

Artificial intelligence and deep learning (DL) have made incredible progress in the last decade. Since the birth of the concept of AI in 1950 by Alan Turing, AI has become far more practical after successive generational improvements in computer science. Although cognitive psychology theorizes concepts of human thought, computer science creates functioning examples of these ideas. Artificial intelligence is a concept that has grown to mean more than its name entails. Recent innovations in CPU (central processing unit) and GPU (graphics processing unit) technology have increased computational power in both types of common computer chips. Additionally, tensor processing units are becoming more commonplace when AI testing requires computational assistance that exceeds what a CPU and GPU could provide. Increases in the storage drive size of computers have allowed AI systems to function better. AI applications usually require a significant amount of storage and processing power so the system can run operations promptly, especially during the model's training.

The use of AI is becoming integral to many applications, specifically search engines. Machine learning is being incorporated into core device applications. Common applications using ML techniques are increasing as palpable improvements are simultaneously flourishing in ML strategies. Artificial intelligence’s practicality is supreme to its initially conceptualist ideals. The
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