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Abstract:Artificial Intelligence(AI) enables machines to extract, integrate, exchange, and 

analyze large heterogeneous manner. The promise of AI in healthcare and medicine has been 

embraced by many computer scientists, clinicians, and policymakers. This chapter aims to 

provide an overview of the use of artificial intelligence methods and technologies in healthcare 

and medicine to support clinical and public health decisions to improve the health of individuals 

and populations, narrow health disparities, decrease healthcare costs, and improve overall 

human well-being. After providing a brief background information on the role of AI in health 

and medicine and introducing some of the most common AI approaches for predictive modeling 

in this domain, the chapter will discuss different facets of health intelligence along with several 

example applications. 

I.INTRODUCTION 

AI is a branch of computer science by which we 

can create intelligent machines which can behave 

like a human, think like humans, and able to 

make decisions on their own. Artificial 

Intelligence is composed of two words artificial 

which define something that’s made by humans 

and intelligence which refers to the ability to 

think on its own, and hence this makes artificial 

intelligence “thinking power made by human”. 

This field was formed with an idea that one day 

machines will be able to think or in other words, 

we can replicate the feature that makes us 

human, our intelligence along with our 

consciousness. This may sound like a sci-fi or a 

new age concept but the fact is, there has been 

reference to such things in mythologies and 

several other texts, scriptures, and artifacts as 

well.AI has been a turning point not only in the 

field of research but has also been playing a keen 

role in revolutionizing industries and work as we 

know it today. 

With an ultimate goal to create consciousness, AI 

goes through several stages of planning, 

reasoning, analyzing data, prediction of outcomes 

and acting accordingly. 

AI also involves the use of statistics and 

probability and various other mathematical tools 

(neural networks and machine learning is mostly 

based on these). 

II.ELEMENTS OF AI 

The basic elements of AI are- 

1. The Human Element 

This refers to a link between humans with the 

machine. The machine or simply an algorithm 

understands a language of 0’s and 1’s which is 

hard to understand and process by humans. Thus 

comes in the role of an interactive interface that 

can take direction from the user, process, and 

then provide accurate results. 

2. Knowledge Base 

The AI works on analyzing data present in it. The 

more data is fed with, the more efficient result it 

will provide. The knowledge base also includes 
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previous results to review and look for some sort 

of patterns. The AI analyzes the data, process 

and compares large chunks of information to 

provide optimum results. It uses data algorithms 

and various other logic stored to find a solution 

to the problem present. 

3. Algorithm set 

The AI interface even though fed with a large 

chunk of data, it requires a certain set of 

instruction or algorithm to process and perform 

operation on that data. Such algorithms are 

provided by programmers and data scientists 

working together using various mathematical 

tools such as statistics, probability, calculus, and 

algebra. 

III.COMPONENTS OF AI 

Mimicking human intelligence or creating artificial 

intelligence requires several qualities to be 

focused on. These qualities rather than acting as 

a separate entity work as an array of components 

comprising following items- 

1.Learning 

Learning can be categorized into various forms. 

One of the simplest of them all is the hit-and-try 

method. For example, while creating a drug to 

cure a disease various combination of drugs are 

tested until a cure is found. The program 

analyzes and remembers each combination along 

with its effects. Thus when such a situation arises 

again the program is able to produce an answer 

immediately or as fast as it could produce. The 

process of memorizing simple items like phrases 

of words or solutions to a problem etc is known 

as Rote learning. 

Now suppose a program is made to learn tenses. 

So to make a word like “create” into the past 

tense the program has to encounter the word 

 

“created” at least once. A better way of dealing 

with this situation is by teaching it the “-ed rule” 

so that it can change the tense without 

encountering the word even once. This technique 

is known as Generalization. 

2.Problem solving 

Problems solving methods are divided into two 

categories- special-purposes and general-

purpose. Special-Purpose methods are 

specifically designed to solve specific problems 

like controlling the coolant release in a nuclear 

power plant. General-purpose, on the other hand, 

is applicable to a wide variety of problems like 

instructing a robot to move right, left, forward, 

backward. 

Further, the AI algorithm can be divided into two 

parts- classifiers and controllers. 

Classifiers are pattern finders that find the closest 

pattern match to a problem. They act as a 

backbone for AI systems. Classifiers are fed with 

data and observation which gets stored in sets of 

predefined class according to some pattern 

similarities among them. Thus more the data its 

fed with, the more accurate result we will get. 

Controllers are instruction givers and takers 

which work on the results provided by the 

classifiers. 

For example, the purity of a mineral is tested and 

the classifiers which are already equipped with 

the data classify them and then with the help of 

the classification, the controller separates the 

impure one form those that are pure. 

3.Logic & Reasoning 

Reasoning refers to creating conclusions that are 

relevant to the task or situation in hand. There 

are two types of reasoning- inductive and 

deductive reasoning. 
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In inductive reasoning, general conclusions are 

drawn from specific instances like ‘All men are 

strong’. In deductive reasoning, specifics are 

taken into consideration to draw a general 

conclusion. For example ‘All cars have engine. I 

have a car. So my car has engine’. 

Logic is used for information representation and 

problem- solving. There are several different 

types of logic used by AI algorithms. 

•Propositional logic-Also known as sentential 

logic is a set of statements that can either be 

true or false. 

•First-order logic -This type of logic is used to 

show facts about objects, their characteristics, 

and their relationship with each other. 

•Fuzzy logic- It is a type of logic that allows the 

result(truth) to a statement between 0(false) and 

1(true). This type of logic is used when the 

results are uncertain. These logics are mostly 

used in quantum computers. 

Subjective logic- This logic focuses on uncertain 

results more explicitly. 

4.Perception 

Perception means to scan and analyze objects or 

the environment along with its features and 

relationship through any sort of artificial organ or 

device at various depths and angles. Today 

artificial perception has advanced itself to enable 

cars on open roads or robots working as waiters 

at restaurants. 

5.Language-understanding 

Language is not only the words we speak in 

certain form as in english or hindi, it also 

comprises of our expression and gestures. The 

way we move our eyebrow or change our facial 

expression according to our mood all comes 

under the domain of language. There are some 

AI algorithms these days that can read facial 

gestures and depict the mood of the user. 

6.FGFGNeural network 

The human brain is filled with hundreds of 

neurons that actively work every second in us 

and help us to analyze things, find a relation 

between them through electrical impulses. 

Collectively these neurons form the neural 

network of our brain. Similarly, AI has its neural 

network that is a series of algorithms that 

recognize the relationship between a set of data. 

These networks can adapt to changing input, 

thus the need to redesign the model each time a 

new set/type of data is entered is not needed. 

The neural network incorporates set of layers of 

interconnected nodes. Each node is a perceptron 

(an algorithm for supervised learning of binary 

classifiers). In a multi-layered perceptron (MLP), 

perceptrons are interlinked in layers. The input 

layer receives input patterns while the output 

layer contains classification according to which 

input patterns may get arranged. There are 

hidden layers present that fine-tune the input 

sets until the neural network’s error percentage 

reaches its lowest. A simple neural network is 

shown in Figure 1. 

7.Machine learning 

Machine learning is a part of artificial intelligence 

that allows the system to learn on its own. 
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Fig.1 A simple Neural Network  

It is based on the observations, data, or 

instruction either with or without human 

intervention and observes patterns in previous 

decisions and thus provides optimum results or 

approach towards a problem. 

For example, machine learning algorithms are 

used by various companies to study previous 

market trends to predict future sales and new 

innovative ways to rise up their sales. 

IV.SECTORS OF ARTIFICIAL INTELLIGENCE 

1.Genetic programming 

Just like humans evolved, the fittest genes 

mutated over multiple generations to evolve the 

human race. Similarly, inspired form the human 

evolution, genetic programming executes an 

algorithm that performs random mutation, 

crossovers, over multiple generations to find a 

solution for the user-defined task. 

2.Data mining 

Data mining is a process in which a large chunk 

of raw data is turned into a useful set of 

information by the help of AI algorithms which 

looks up for patterns or trends in the data, filter 

it out, and brings in a clean set of useful 

information. 

3.Pattern recognition 

Pattern recognition is a process in which a 

machine-learning algorithm is used to classify  

and sort large databases on the basis of 

information previously obtained or statistical 

records based on certain patterns present in the 

data. 

4.Expert system 

An expert system simulates the decision-making 

ability of a human expert. These systems are 

designed to take complex decisions, act the way 

that experts would have acted through complex 

reasoning algorithm and using if-else structures. 

V.IMPLEMENTATION OF AI 

Case study 1- A baby that’s not real 

Mark Sagar, CEO of soul machines, has made a 

software called “baby X” a software that mimics 

her own 2-year-old daughter. This software uses 

replicates the human brain of a 2- year-old with 

the help of neural networks that works the same 

way our brain does. Instead of neurons, nodes 

are created in these networks. Each time the 

baby learns somethings more nodes are formed. 

It’s very much similar to our human brain where 

more the neurons are present, the smarter the 

person is. The software instead of using scripted 

information, Baby X learns from each day’s 

events just like a baby. It uses object recognition 

to differentiate among objects, a thing that we 

naturally. It analyzes various features that 

differentiate things like a car and a human. It 

also uses affecting computing a develop a stress 

system for the baby i.e it cries when it’s scared 

and laughs when it’s happy, through perception, 

through conversation. So each time it interacts, 

new nodes form and it learn some sort of speech. 

Case study 2- A paralyzed player who can  

speak 

Tim Shaw, a former NFL player had ALS 

(amyotrophic lateral sclerosis) which killed 

almost all of his neuron muscles making him 
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completely bedridden and even made difficult for 

him to even speak.Project Euphonia has created 

an algorithm that not only understands and 

speak words said by such people but to also give 

them their original voice. It’s done with the help 

of voice recognition. The voice recognition 

algorithm converts speech into waveforms. These 

waveforms, with the help of machine learning, 

are labeled along with millions of other such 

waveforms. Then using deep learning modules it 

produces output sound using rules such as 

grammar and syntax, predicting each being 

spoken. All these process all performed on 

millions of voice samples to make the software 

learn better.Using this algorithm, Tim was able to 

hear his own voice after years. Even though the 

speech output wasn’t 100% accurate but still it 

was start. 

Case study 3- A climber with a bionic limb 

Hugh Herr, professor at MIT, made bionic limbs 

for his mountain climbing friend who lost his 

limbs some years back. What made these limbs 

different from the synthetic one is the feeling of 

having the limb as a part of him, and not as a 

tool. This is done by linking muscles in pairs, so 

when a he thinks to move his leg a signal is sent 

directly to his bionic limb in such a way that not 

only helps move but also sends signals to his 

neurons with a sensation of moving his leg. This 

is done using machine learning algorithm that 

interprets data taken form actions of neurons and 

thus imitating the same to send and receive 

electrical signals to the brain. This is shown in 

Figure2. 

 
Fig. 2. A climber with bionic limb 

Case study 4- Meat that’s not meat 

NotCo. is a company that’s using AI to make 

people think they are eating meat when actually 

they are not. And not only meat but also various 

dairy products like milk etc. This is achieved with 

the help of genetic programming, which studies 

and understands the DNA of various products to 

understand their qualities, how they look, how 

they taste. Then through various algorithms, it 

mixes different DNA’s traits to recreate the taste 

of the product as it originally had. 

Case study 5- Looking for life out there 

Every minute space research facility is fed with 

data in terabytes. Such a huge chunk of data is 

impossible to infer by a human and thus comes in 

AI. AI along with machine learning algorithm 

analyzes the data to look for patterns and look 

for something that doesn’t look natural or usual. 

It takes large data to stack them up and then 

compares to find a difference. This pattern 

recognition is shown in figure 3. 
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Fig. 3. Pattern recognition using AI 

VI.CONCLUSION 

In this way Artificial Intelligence can achieve 

great discoveries and advances for humanity due 

to its multiple possibilities. A number of case 

studies have been discussed here which provides 

great possibilities for future research, Most 

artificial intelligence systems have the ability to 

learn, which allows people to improve their 

performance over time. The evidence suggests 

that AI can provide real value to our lives. AI 

bases its operation on accessing huge amounts of 

information, processing it, analyzing it and, 

according to its operational algorithms, executing 

tasks to solve certain problems. This paper not 

only made comparison between different AI 

technologies but also raised a number of 

questions for future search as well. Due to the 

new computing architectures of the cloud, this 

technology becomes more affordable for any 

organization. 
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