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Introduction

You can hardly avoid hearing about AI these days. You see AI in the movies, 
in books, in the news, and online. AI is part of robots, self-driving (SD) 
cars, drones, medical systems, online shopping sites, and all sorts of other 

technologies that affect your daily life in innumerable ways.

Many pundits are burying you in information (and disinformation) about AI, too. 
Much of the hype about AI originates from the excessive and unrealistic expecta-
tions of scientists, entrepreneurs, and businesspersons. Artificial Intelligence For 
Dummies, 3rd Edition, is the book you need if you feel as though you truly don’t 
know anything about a technology that purports to be an essential element of 
your life.

Using various media as a starting point, you might notice that most of the useful 
technologies are almost boring. Certainly, no one gushes over them. AI is like that: 
so ubiquitous as to be humdrum. You’re using AI in some way today; in fact, you 
probably rely on AI in many different ways — you just don’t notice it because it’s 
so mundane. This book makes you aware of these very real and essential uses of 
AI. A smart thermostat for your home may not sound exciting, but it’s an incred-
ibly practical use for a technology that has some people running for the hills 
in terror.

This book also covers various cool uses of AI. For example, you may not realize 
that a medical monitoring device can now predict when you might have a heart 
problem — but such a device exists. AI powers drones, drives cars, and makes all 
sorts of robots possible. You see AI used now in all sorts of space applications, and 
AI figures prominently in all the space adventures humans will have tomorrow.

In contrast to many books on the topic, Artificial Intelligence For Dummies, 
3rd Edition, also tells you the truth about where and how AI can’t work. In fact, AI 
will never be able to engage in certain essential activities and tasks, and it will be 
unable to engage in other ones until far into the future. One takeaway from this 
book is that humans will always be important. In fact, if anything, AI makes 
humans even more important because AI helps humans excel in ways that you 
frankly might not be able to imagine.
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About This Book
Artificial Intelligence For Dummies, 3rd Edition starts by helping you understand AI, 
especially what AI needs to work and why it has failed in the past. You also dis-
cover the basis for some of the issues with AI today and how those issues might 
prove to be nearly impossible to solve in certain cases. Of course, along with the 
issues, you discover the fixes for various problems and consider where scientists 
are taking AI in search of answers. Most important, you discover where AI is fall-
ing short and where it excels. You likely won’t have a self-driving car anytime 
soon, and that vacation in space will have to wait. On the other hand, you find that 
telepresence can help people stay in their homes when they might otherwise need 
to go to a hospital or nursing home.

This book also contains links to external information because AI has become a 
huge and complex topic. Follow these links to gain additional information that 
just won’t fit in this book — and to gain a full appreciation of just how astounding 
the impact of AI is on your daily life. If you’re reading the print version of this 
book, you can type the URL provided into your browser; e-book readers can simply 
click the links. Many other links use what’s called a TinyURL (tinyurl.com), in 
case the original link is too long and confusing to type accurately into a search 
engine. To check whether a TinyURL is real, you can use the preview feature 
by  adding the word preview as part of the link, like this: preview.tinyurl.
com/pd88943u.

AI has a truly bright future because it has become an essential technology. This 
book also shows you the paths that AI is likely to follow in the future. The various 
trends discussed in this book are based on what people are actually trying to do 
now. The new technology hasn’t succeeded yet, but because people are working on 
it, it does have a good chance of success at some point.

To make absorbing the concepts even easier, this book uses the following 
conventions:

»» Web addresses appear in monofont. If you’re reading a digital version of this 
book on a device connected to the Internet, note that you can click the web 
address to visit that website, like this: www.dummies.com. Many article titles 
of additional resources also appear as clickable links.

»» Words in italics are defined inline as special terms you should remember. You 
see these words used (and sometimes misused) in many different ways in the 
press and other media, such as movies. Knowing the meaning of these terms 
can help you clear away some of the hype surrounding AI.

https://wiley-my.sharepoint.com/personal/cguthrie_wiley:com/Documents/270712%20Artificial%20Intelligence%20FD%203E/07%20Author%20Rev/02%20Fm%20AR/tinyurl.com/
https://preview.tinyurl.com/pd88943u
https://preview.tinyurl.com/pd88943u
http://www.dummies.com
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Icons Used in This Book
As you read this book, you see icons in the margins that indicate material of inter-
est (or not, as the case may be). This section briefly describes each icon in this book.

Tips are gratifying because they help you save time or perform a task without 
creating a lot of extra work. The tips in this book are time-saving techniques or 
pointers to resources that you should try in order to gain the maximum benefit 
from learning about AI. Just think of them as extras that we’re paying to reward 
you for reading our book.

If you get nothing else out of a particular chapter or section, remember the mate-
rial marked by this icon. This text usually contains an essential process or a bit of 
information that you must know to interact with AI successfully.

We don’t want to sound like angry parents or some kind of maniacs, but you 
should avoid doing anything marked with a Warning icon. Otherwise, you might 
find that you engage in the sort of disinformation that now has people terrified  
of AI.

Whenever you see this icon, think “advanced tip or technique.” You can fall asleep 
from reading this material, and we don’t want to be responsible for that. However, 
you might find that these tidbits of useful information contain the solution 
you need in order to create or use an AI solution. Skip these bits of information 
whenever you like.

Beyond the Book
Every book in the For Dummies series comes supplied with an online Cheat Sheet. 
You remember using crib notes in school to make a better mark on a test, don’t 
you? You do? Well, a cheat sheet is sort of like that. It provides you with some 
special notes about tasks that you can do with AI that not everyone else knows 
about. You can find the cheat sheet for this book by going to www.dummies.com and 
typing Artificial Intelligence For Dummies Cheat Sheet in the search box. The 
cheat sheet contains neat-o information, such as the meaning of all those strange 
acronyms and abbreviations associated with AI, machine learning, and deep  
learning.

http://www.dummies.com


4      Artificial Intelligence For Dummies

Where to Go from Here
It’s time to start discovering AI and see what it can do for you. If you know nothing 
about AI, start with Chapter 1. You may not want to read every chapter in the book, 
but starting with Chapter 1 helps you understand the AI basics that you need when 
working through other places in the book.

If your main goal in reading this book is to build knowledge of where AI is used 
today, start with Chapter 5. The materials in Part 2 can help you see where AI is 
used today.

If you have a bit more advanced knowledge of AI, you can start with Chapter 9. 
Part 3 of this book contains the most advanced material that you’ll encounter. If 
you don’t want to know how AI works at a low level (not as a developer but simply 
as someone interested in AI), you might decide to skip this part of the book.

Okay, so you want to know the super fantastic ways in which people are either 
using AI today or will use AI in the future. If that’s the case, start with Chapter 12. 
All of Parts 4 and 5 show you the incredible ways in which AI is used without forc-
ing you to deal with piles of hype as a result. The information in Part 4 focuses on 
hardware that relies on AI, and the material in Part 5 focuses more on futuristic 
uses of AI.
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IN THIS PART . . .

Discover what AI can actually do for you.

Consider how data affects the use of AI.

Understand how AI relies on algorithms to perform 
useful work.

See how using specialized hardware makes AI 
perform better.
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Chapter 1
Delving into What 
AI Means

Common apps, such as Google Assistant Alexa, and Siri, have all of us who 
are online every day, using artificial intelligence (AI) without even thinking 
about it. Productivity and creative apps such as ChatGPT, Synesthesia, and 

Gemini help us focus on the content rather than on how to get there. The media 
floods our entire social environment with so much information and disinforma-
tion that many people see AI as a kind of magic (which it most certainly isn’t). So 
the best way to start this book is to define what AI is, what it isn’t, and how it 
connects to computers today.

Of course, the basis for what you expect from AI is a combination of how you 
define AI, the technology you have for implementing AI, and the goals you have 
for AI. Consequently, everyone sees AI differently. This book takes a middle-of- 
the-road approach by viewing AI from as many different perspectives as possible. 
We don’t buy into the hype offered by proponents, nor do we indulge in the nega-
tivity espoused by detractors. Instead, we strive to give you the best possible view 
of AI as a technology. As a result, you may find that you have expectations some-
what different from those you encounter in this book, which is fine, but it’s 
essential to consider what the technology can actually do for you — rather than 
expect something it can’t.

IN THIS CHAPTER

»» Defining AI and its history

»» Using AI for practical tasks

»» Seeing through AI hype

»» Connecting AI with computer 
technology
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Defining the Term AI
Before you can use a term in any meaningful and useful way, you must have a 
definition for it. After all, if nobody agrees on a meaning, the term has none; it’s 
just a collection of characters. Defining the idiom (a term whose meaning isn’t 
clear from the meanings of its constituent elements) is especially important with 
technical terms that have received more than a little press coverage at various 
times and in various ways.

Saying that AI is an artificial intelligence doesn’t tell you anything meaningful, 
which is why people have so many discussions and disagreements over this term. 
Yes, you can argue that what occurs is artificial, not having come from a natural 
source. However, the intelligence part is, at best, ambiguous. Even if you don’t 
necessarily agree with the definition of AI as it appears in the sections that follow, 
this book uses AI according to that definition, and knowing it will help you follow 
the text more easily.

Discerning intelligence
People define intelligence in many different ways. However, you can say that 
intelligence involves certain mental activities composed of the following activities:

»» Learning: Having the ability to obtain and process new information

»» Reasoning: Being able to manipulate information in various ways

»» Understanding: Considering the result of information manipulation

»» Grasping truths: Determining the validity of the manipulated information

»» Seeing relationships: Divining how validated data interacts with other data

»» Considering meanings: Applying truths to particular situations in a manner 
consistent with their relationship

»» Separating fact from belief: Determining whether the data is adequately 
supported by provable sources that can be demonstrated to be consistently  
valid
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The list could easily grow quite long, but even this list is relatively prone to 
interpretation by anyone who accepts it as viable. As you can see from the list, 
however, intelligence often follows a process that a computer system can mimic 
as part of a simulation:

1.	 Set a goal (the information to process and the desired output) based on needs  
or wants.

2.	 Assess the value of any known information in support of the goal.

3.	 Gather additional information that could support the goal. The emphasis here 
is on information that could support the goal rather than on information you 
know will support the goal.

4.	 Manipulate the data such that it achieves a form consistent with existing 
information.

5.	 Define the relationships and truth values between existing and new 
information.

6.	 Determine whether the goal is achieved.

7.	 Modify the goal in light of the new data and its effect on the probability 
of success.

8.	 Repeat Steps 2 through 7 as needed until the goal is achieved (found true) or 
the possibilities for achieving it are exhausted (found false).

Even though you can create algorithms and provide access to data in support of 
this process within a computer, a computer’s capability to achieve intelligence is 
severely limited. For example, a computer is incapable of understanding anything 
because it relies on machine processes to manipulate data using pure math in a 
strictly mechanical fashion. Likewise, computers can’t easily separate truth from 
mistruth (as described in Chapter 2). In fact, no computer can fully implement any 
of the mental activities described in the earlier list that describes intelligence.

As part of deciding what intelligence actually involves, categorizing intelligence is 
also helpful. Humans don’t use just one type of intelligence; rather, they rely on 
multiple intelligences to perform tasks. Howard Gardner a Harvard psychologist 
has defined a number of these types of intelligence (for details, see the article 
“Multiple Intelligences” from Project Zero at Harvard University https://pz. 
harvard.edu/resources/the-theory-of-multiple-intelligences) and know-
ing them helps you relate them to the kinds of tasks a computer can simulate 
as intelligence. (See Table 1-1 for a modified version of these intelligences with 
additional description.)

https://pz.harvard.edu/resources/the-theory-of-multiple-intelligences
https://pz.harvard.edu/resources/the-theory-of-multiple-intelligences
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TABLE 1-1	 The Kinds of Human Intelligence and How AIs 
Simulate Them

Type
Simulation  
Potential Human Tools Description

Bodily 
kinesthetic

Moderate to 
High

Specialized 
equipment and 
real-life objects

Body movements, such as those used by a surgeon 
or a dancer, require precision and body awareness. 
Robots commonly use this kind of intelligence to 
perform repetitive tasks, often with higher 
precision than humans, but sometimes with less 
grace. It’s essential to differentiate between human 
augmentation, such as a surgical device that 
provides a surgeon with enhanced physical ability, 
and true independent movement. The former is 
simply a demonstration of mathematical ability in 
that it depends on the surgeon for input.

Creative None Artistic output, 
new patterns of 
thought, inventions, 
new kinds of 
musical 
composition

Creativity is the act of developing a new pattern of 
thought that results in unique output in the form of 
art, music, or writing. A truly new kind of product is 
the result of creativity. An AI can simulate existing 
patterns of thought and even combine them to 
create what appears to be a unique presentation 
but is in reality just a mathematically based version 
of an existing pattern. In order to create, an AI 
would need to possess self-awareness, which 
would require intrapersonal intelligence.

Interpersonal Low to 
Moderate

Telephone, 
audioconferencing, 
videoconferencing, 
writing, computer 
conferencing, email

Interacting with others occurs at several levels. 
The goal of this form of intelligence is to obtain, 
exchange, give, or manipulate information based on 
the experiences of others. Computers can answer 
basic questions because of keyword input, not 
because they understand the question. The 
intelligence occurs while obtaining information, 
locating suitable keywords, and then giving 
information based on those keywords. Cross-
referencing terms in a lookup table and then 
acting on the instructions provided by the table 
demonstrates logical intelligence, not interpersonal 
intelligence.

Intrapersonal None Books, creative 
materials, diaries, 
privacy, time

Looking inward to understand one’s own interests 
and then setting goals based on those interests is 
now a human-only kind of intelligence. As machines, 
computers have no desires, interests, wants, or 
creative abilities. An AI processes numeric input 
using a set of algorithms and provides an output; 
it isn’t aware of anything it does, nor does it 
understand anything it does.
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Examining four ways to define AI
As described in the previous section, the first concept that’s important to under-
stand is that AI has little to do with human intelligence. Yes, some AI is modeled 
to simulate human intelligence, but that’s what it is: a simulation. When thinking 
about AI, notice an interplay between goal seeking, data processing used to achieve 

Type
Simulation  
Potential Human Tools Description

Linguistic 
(often divided 
into oral, 
aural, and 
written)

Low Games, 
multimedia, books, 
voice recorders, 
spoken words

Working with words is an essential tool for 
communication because spoken and written 
information exchange is far faster than any 
other form. This form of intelligence includes 
understanding oral, aural, and written input, 
managing the input to develop an answer, and 
providing an understandable answer as output. 
Discerning just how capable computers are in this 
form of intelligence is difficult in light of AIs such as 
ChatGPT because it’s all too easy to create tests 
where the AI produces nonsense answers.

Logical 
mathematical

High 
(potentially 
higher than 
humans)

Logic games, 
investigations, 
mysteries, 
brainteasers

Calculating results, performing comparisons, 
exploring patterns, and considering relationships 
are all areas in which computers now excel. When 
you see a computer defeat a human on a game 
show, this is the only form of intelligence you’re 
seeing, out of eight kinds of intelligence. Yes, you 
might see small bits of other kinds of intelligence, 
but this is the focus. Basing an assessment of 
human-versus-computer intelligence on just one 
area isn’t a good idea.

Naturalist None Identification, 
exploration, 
discovery, new tool 
creation

Humans rely on the ability to identify, classify, 
and manipulate their environment to interact 
with plants, animals, and other objects. This type 
of intelligence informs you that one piece of fruit is 
safe to eat though another is not. It also gives you 
a desire to learn how things work or to explore the 
universe and all that is in it.

Visual spatial Moderate Models, graphics, 
charts, 
photographs, 
drawings, 3D 
modeling, video, 
television, 
multimedia

Physical-environment intelligence is used by people 
like sailors and architects (among many others). 
To move around, humans need to understand their 
physical environment — that is, its dimensions and 
characteristics. Every robot or portable computer 
intelligence requires this capability, but the 
capability is often difficult to simulate (as with self-
driving cars) or less than accurate (as with vacuums 
that rely as much on bumping as they do on moving 
intelligently).
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that goal, and data acquisition used to better understand the goal. AI relies on 
algorithms to achieve a result that may or may not have anything to do with 
human goals or methods of achieving those goals. With this in mind, you can 
categorize AI in four ways:

»» Acting humanly

»» Thinking humanly

»» Thinking rationally

»» Acting rationally

Acting humanly
When a computer acts like a human, it best reflects the Turing test, in which the 
computer succeeds when differentiation between the computer and a human isn’t 
possible. (For details, see “The Turing test” at the Alan Turing Internet Scrapbook 
www.turing.org.uk/scrapbook/test.html). This category also reflects what 
most media would have you believe AI is all about. You see it employed for tech-
nologies such as natural language processing, knowledge representation, auto-
mated reasoning, and machine learning (all four of which must be present to pass 
the test). To pass the Turing test, an AI should have all four previous technologies 
and, possibly, integrate other solutions (such as expert systems).

The original Turing test didn’t include any physical contact. Harnad’s Total 
Turing Test does include physical contact, in the form of perceptual ability inter-
rogation, which means that the computer must also employ both computer vision 
and robotics to succeed. Here’s a quick overview of other Turing test alternatives:

»» Reverse Turing test: A human tries to prove to a computer that the human is 
not a computer (for example, the Completely Automated Public Turing Test to 
Tell Computers and Humans Apart, or CAPTCHA).

»» Minimum intelligent signal test: Only true/false and yes/no questions are  
given.

»» Marcus test: A computer program simulates watching a television show, and 
the program is tested with meaningful questions about the show’s content.

»» Lovelace test 2.0: A test detects AI by examining its ability to create art.

»» Winograd schema challenge: This test asks multiple-choice questions in a 
specific format.

http://www.turing.org.uk/scrapbook/test.html
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Modern techniques include the idea of achieving the goal rather than mimicking 
humans completely. For example, the Wright brothers didn’t succeed in creating 
an airplane by precisely copying the flight of birds; rather, the birds provided 
ideas that led to studying aerodynamics, which eventually led to human flight. 
The goal is to fly. Both birds and humans achieve this goal, but they use different 
approaches.

Thinking humanly
A computer that thinks like a human performs tasks that require intelligence (as 
contrasted with rote procedures) from a human to succeed, such as driving a car. 
To determine whether a program thinks like a human, you must have some 
method of determining how humans think, which the cognitive modeling approach 
defines. This model relies on these three techniques:

»» Introspection: Detecting and documenting the techniques used to achieve 
goals by monitoring one’s own thought processes.

»» Psychological testing: Observing a person’s behavior and adding it to a 
database of similar behaviors from other persons given a similar set of 
circumstances, goals, resources, and environmental conditions (among 
other factors).

»» Brain imaging: Monitoring brain activity directly through various 
mechanical means, such as computerized axial tomography (CAT), 
positron emission tomography (PET), magnetic resonance imaging (MRI), 
and magnetoencephalography (MEG).

IS THE TURING TEST OUTDATED?
Current discussions about the Turing test have researchers Philip Johnson-Laird, a 
retired psychology professor from Princeton University, and Marco Ragni, a researcher 
at the Germany-based Chemnitz University of Technology, asking whether the test is 
outdated. For example, If AI is making the Turing test obsolete, what might be better? 
This issue poses several problems with the Turing test and offers a potential solution in 
the form of a psychological-like evaluation. These tests would use the following three-
step process to better test AIs, such as Google’s LaMDA and OpenAI’s ChatGPT:

•	Use tests to check the AI’s underlying inferences.

•	Verify that the AI understands its own way of reasoning.

•	 Examine the underlying source code, when possible.
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After creating a model, you can write a program that simulates the model. Given 
the amount of variability among human thought processes and the difficulty of 
accurately representing these thought processes as part of a program, the results 
are experimental at best. This category of thinking humanly is often used in 
psychology and other fields in which modeling the human thought process to 
create realistic simulations is essential.

Thinking rationally
Studying how humans think using an established standard enables the creation of 
guidelines that describe typical human behaviors. A person is considered rational 
when following these behaviors within certain levels of deviation. A computer that 
thinks rationally relies on the recorded behaviors to create a guide to how to 
interact with an environment based on the data at hand.

The goal of this approach is to solve problems logically, when possible. In many 
cases, this approach would enable the creation of a baseline technique for solving 
a problem, which would then be modified to actually solve the problem. In other 
words, the solving of a problem in principle is often different from solving it in 
practice, but you still need a starting point.

Acting rationally
Studying how humans act in given situations under specific constraints enables 
you to determine which techniques are both efficient and effective. A computer 
that acts rationally relies on the recorded actions to interact with an environment 
based on conditions, environmental factors, and existing data.

As with rational thought, rational acts depend on a solution in principle, which 
may not prove useful in practice. However, rational acts do provide a baseline on 
which a computer can begin negotiating the successful completion of a goal.

HUMAN-VERSUS-RATIONAL PROCESSES
Human processes differ from rational processes in their outcome. A process is rational 
if it always does the right thing based on the current information, given an ideal perfor-
mance measure. In short, rational processes go by the book and assume that the book 
is correct. Human processes involve instinct, intuition, and other variables that don’t 
necessarily reflect the book and may not even consider the existing data. As an exam-
ple, the rational way to drive a car is to always follow the law. However, traffic isn’t ratio-
nal. If you follow the law precisely, you end up stuck somewhere because other drivers 
aren’t following the law precisely. To be successful, a self-driving car must therefore act 
humanly rather than rationally.


