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Chapter 1 

 What is Artificial Intelligence? 

 

 

rtificial Intelligence (AI) is a branch of computer science focused on creating 

systems that can perform tasks typically requiring human-like intelligence. The 

concept of AI was first introduced in the mid-20th century, with the term "Artificial 

Intelligence" coined by John McCarthy during the Dartmouth Conference in 1956, where 

researchers gathered to explore the potential of machines to simulate human intelligence. 

Initially, AI research aimed to develop machines that could reason, solve problems, and learn 

from experience. Over the decades, progress in AI has been marked by various phases: early 

symbolic AI was focused on logical reasoning, followed by periods of optimism and 

disappointment known as "AI winters." With advancements in computational power, 

algorithms, and the availability of large datasets, AI has experienced a resurgence in the 21st 

century, particularly through developments in machine learning and deep learning. Today, AI 

encompasses various capabilities, including natural language processing, computer vision, and 

autonomous systems, enabling applications in healthcare, finance, transportation, and 

entertainment. Its ability to analyze vast amounts of data, recognize patterns, and make 

A 
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predictions has transformed industries and continues to reshape our daily lives, raising both 

opportunities and ethical considerations about its role in society. 

Human Intelligence vs. AI Intelligence 

There are clear distinctions between artificial intelligence (AI) and human intelligence, even 

though both are utilized for problem-solving, pattern recognition, and decision-making. In 

contrast to AI, humans make decisions based on subjective experiences, context, and emotions. 

For example, while AI systems only use data, doctors frequently use a combination of clinical 

knowledge, intuition, and patient history when making decisions. 

 

Nature of Human Intelligence 

Human intelligence is influenced by a variety of factors, such as genetics, environment, 

education, and life experiences. It is often defined as the capacity to learn, comprehend, reason, 

and apply knowledge to solve problems. Human intelligence is not a single thing but rather 

includes many different kinds of reflexes, including: 

▪ Cognitive intelligence: The capacity for planning, problem-solving, abstract thought, 

understanding complicated concepts, rapid learning, and experience-based learning. 

▪ Emotional intelligence: the ability to identify, comprehend, and control our emotions as 

well as recognize, identify, and influence others’ emotions. This is very essential for 

relationships, social interactions, and decision-making. 

▪ Social intelligence: Understanding social dynamics, influencing others, and navigating 

social relationships and complex environments are all components of social intelligence. 
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▪ Creativity and intuition: Humans often make decisions based on creativity or intuition, 

synthesizing information in ways that may not always be logical or systematic but can yield 

innovative solutions.  

Human intelligence bears some key features: 

▪ Subjectivity: Emotions, individual experiences, and context can have an impact on human 

intelligence. 

▪ Holistic Decision-making: Humans make decisions holistically by taking into account a 

variety of factors, such as social, ethical, and emotional considerations. 

▪ Flexibility: Without specialized training, human intelligence can perform a wide range of 

tasks due to its adaptability. 

 

AI intelligence: A different approach 

The creation of mechanics or systems that can carry out tasks that would typically require 

human intelligence is known as artificial intelligence. Artificial intelligence, however, laces 

human-like emotions, consequences, and self-awareness. Instead, it mimics specific cognitive 

progress using data, algorithms, and computational power. 

AI can be divided into two main categories: 

▪ General AI: referred to as strong AI. Systems that can comprehend and carry out any 

intellectual task that a human can do are referred to as general artificial intelligence (AI). 

This kind of AI has not yet reached its full potential and is still in the theoretical stage. 

▪ Narrow AI: known as weak AI. Narrow AI is made to carry out particular functions, like 

voice recognition, image recognition, and medical diagnostics. It is restricted to the 

domains on which it has been trained. 

Artificial intelligence bears some key features: 

▪ Data-driven Learning: AI significantly depends on sizable datasets and the patterns found 

in them. AI learns from data it is trained on: unlike humans, it lacks innate intelligence. 

▪ Algorithmic Decision-making: AI processes information draws conclusion based on 

predetermined algorithms, which are sets of rules. 

▪ No Emotional Intelligence: AI is not a good fit for tasks requiring empathy or moral 

judgment because it lacks emotions, social awareness, and ethical reasoning. 
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▪ Repetitive and Effective: AI systems are capable of completing tasks fast and reliably 

without experiencing performance variations or fatigue, which can be advantageous in 

applications requiring a high volume of data or high precision. 

Key Differences Between AI and Human Intelligence 

Learning and Adaptability: 

Humans: Human intelligence evolves through experience, observation, and social interaction. 

Humans can adapt to new environments and situations even with limited prior knowledge. 

Humans learn through interaction with their environment, trial and error, and social learning. 

They can generalize their learning from one domain to another (a trait called transfer learning). 

For example, learning to ride a bicycle can help in learning how to ride a motorcycle, even 

though both tasks are distinct. 

AI: AI systems, especially machine learning algorithms, require huge amounts of data to learn 

effectively. AI typically excels in narrow domains and is designed for specific tasks. While AI 

can process vast amounts of data and recognize patterns much faster than humans, it lacks the 

ability to transfer learning across vastly different tasks unless specifically programmed to do 

so. 

Creativity and Innovation: 

Humans: Human intelligence is innovative and often creative. Humans have the ability to 

come up with novel ideas and solutions that are not directly derived from previous experiences. 

Creativity arises from the complex interplay of emotions, experiences, imagination, and 

cognition. A human might suddenly have a breakthrough idea in science or art, driven by 

intuition or insight. 

AI: AI can simulate creativity within well-defined boundaries, such as generating music or art 

based on algorithms and existing works. However, AI lacks true creativity. While it can 

generate new combinations of ideas based on its programming, its output is always a reflection 

of patterns found in data. AI is bound by its training data and cannot create beyond those limits. 

Reasoning and Judgment: 

Humans: Human decision-making is often a blend of logical reasoning and emotional 

judgment. Decisions are influenced by personal values, ethics, culture, and emotions. For 

example, a doctor may take into account a patient’s quality of life, family considerations, and 

emotional state when recommending treatment, even if the medical data does not fully support 

one course of action. 



 

 

The Rise of AI in Health Care: How Technology is Transforming Health Care 

 

21 

AI: AI systems operate based on logical rules and algorithms. They can process large datasets 

quickly and make data-driven predictions or decisions. However, AI lacks the nuanced ethical 

reasoning that humans apply in complex scenarios. AI cannot consider personal values, nor can 

it take into account emotional or ethical dimensions in the way a human would. For instance, 

AI might recommend a specific treatment based purely on medical outcomes, whereas a human 

doctor might prioritize patient comfort or family wishes. 

Emotional Intelligence and Empathy: 

Humans: A significant aspect of human intelligence is the ability to understand and manage 

emotions both our own and those of others. This empathy plays a crucial role in human 

decision-making, especially in professions like healthcare, counseling, and education. A 

human’s ability to sense another person’s emotional state and respond appropriately is a 

cornerstone of social interaction. 

AI: Despite advancements in natural language processing (NLP) and sentiment analysis, AI 

cannot experience emotions. AI can simulate empathy by recognizing certain emotional cues 

(e.g., tone of voice, word choice) in text or speech, but it cannot truly understand or feel 

emotions. In healthcare, for example, AI might assist in diagnosing conditions like depression 

based on speech patterns, but it cannot offer the compassionate support that a human therapist 

would. 

Ethical and Moral Judgment: 

Humans: Humans possess ethical reasoning abilities that allow them to make judgments based 

on societal norms, personal beliefs, and moral principles. This complex cognitive function is 

shaped by culture, religion, and personal experiences, and often requires balancing conflicting 

values. 

AI: AI systems, by contrast, lack a true understanding of ethics and morality. They make 

decisions based on pre-defined rules, patterns, or data-driven insights. However, AI cannot 

"feel" the consequences of its actions in the way humans can. Ethical concerns arise, 

particularly in areas like healthcare, where decisions made by AI could have significant impacts 

on human lives (e.g., in the allocation of resources, treatment plans, or predictions about death). 

Memory and Fatigue: 

Humans: Humans have limited memory capacity and can experience fatigue. Over time, this 

can affect decision-making abilities, concentration, and cognitive processing speed. For 

example, a human doctor might struggle with keeping up with the vast array of information 

needed to make accurate decisions, especially if they are fatigued after a long shift. 
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AI: AI, on the other hand, can process information continuously without fatigue. Its memory 

is vast and can be expanded indefinitely by adding more data storage. AI systems are designed 

to run continuously, and their performance does not degrade due to tiredness or cognitive 

overload. For instance, an AI system used in radiology can analyze hundreds of medical images 

without a decrease in accuracy or performance, even after hours of continuous work. 

AI and human intelligence are forming a powerful partnership in healthcare. AI is adept at 

processing large amounts of data, recognizing patterns, and making predictions with high 

accuracy. However, it lacks consideration for the emotional, ethical, and human aspects of 

healthcare. Human intelligence, on the other hand, brings critical thinking, emotional 

understanding, ethical reasoning, and complex problem-solving abilities. In practice, AI assists 

healthcare professionals by providing insights and recommendations, while human intelligence 

adds judgment, empathy, and personal touch for compassionate care. The future of healthcare 

lies in integrating both, reducing workload and cognitive strain, and ensuring ethical use of 

technology. 

 

Core Components of AI in Healthcare 

 

AI in healthcare relies on several core technologies and methods: 

Machine Learning (ML): A subset of AI that enables systems to learn from data, improve 

over time, and make predictions without being explicitly programmed. ML has become 
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particularly useful in analyzing medical images, predicting disease outcomes, and 

personalizing treatment plans. 

 

Natural Language Processing (NLP): This technology allows AI to understand, interpret, 

and generate human language. NLP is used in voice-assisted healthcare systems, chatbots, and 

to extract useful information from clinical notes and research papers. 

Computer Vision: AI systems can process and analyze medical images, such as X-rays, MRIs, 

CT scans, and ultrasounds. Computer vision enables AI to detect diseases like cancer, fractures, 

and other abnormalities by identifying patterns in visual data. 

Robotics: In healthcare, robotics refers to AI-powered machines that assist with surgery, 

rehabilitation, and even patient care. Surgical robots, for example, can assist in complex 

surgeries, offering greater precision than human hands. 

 

How AI Works 

AI systems learn by processing large datasets and finding patterns within the data. These 

systems use algorithms to analyze data, make predictions, and improve their accuracy over 

time. The most common  

AI learning techniques include: 

▪ Supervised Learning: AI systems are trained on labeled data, where the correct answer is 

already known. The algorithm learns to predict the outcome based on this data. 

▪ Unsupervised Learning: In this method, AI analyzes data without labeled outcomes and 

tries to find hidden patterns or groupings within the data. 

▪ Reinforcement Learning: AI learns by interacting with an environment and receiving 

feedback in the form of rewards or penalties. 
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The Role of AI in Health Care 

 

In healthcare, AI is being employed in a variety of ways to enhance the quality of care, 

streamline processes, and reduce costs.  

Some of the key roles of AI in healthcare include: 

▪ Automating routine tasks: AI systems can automate administrative functions such as 

patient scheduling, billing, and claims processing. 

▪ Enhancing diagnostic accuracy: AI can help detect diseases at early stages by analyzing 

medical images, lab results, and patient histories. 

▪ Personalizing treatment plans: AI algorithms can recommend personalized treatments by 

analyzing patient data, genetics, and clinical outcomes. 

▪ Predictive analytics: AI can forecast patient health trends, such as the likelihood of a 

person developing diabetes or heart disease, enabling preventative measures to be taken 

early. 

  


