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An introduction to AI 

Human intelligence is extraordinary. Life has always seemed to have had 

some magical quality, but the remarkable intelligence, and especially the 

accompanying conscious experience of the human species is a wondrous 

phenomenon. Maybe that’s why legion of people over the course of history have 

been fascinated by the idea of a being as intelligent, or even more intelligent than us. 

These philosophical thought experiments were meant to provide answers on what it 

actually means to be human, a very hard question to answer, but also provided us 

with examples of non-human higher intelligence. Although thoughts about artificially 

created AI have been registered much as early as 1818, Mary Shelley’s 

Frankenstein is one of the first popular stories in which an AI has a large role [52]. 

Frankenstein’s ‘monster’ is biological in nature, he is after all made from the corpses 

of other living beings, but can still be considered as one of the first descriptions of an 

actual Artificial Intelligence (AI); a sentient artificial being created by humanity. 

Although, in more contemporary times AI is often defined as the science and 

engineering of intelligent machines and computer programs, which implies a non-

biological form [8]. AI is related to the similar task of using computers to understand 

human intelligence, but AI does not have to confine itself to methods that are 

biologically-based. This paper will not focus on how AI can be used to understand 

biological intelligence, but on AI as the science and creation of a new type of 

intelligence. Specifically, what the implications and possibilities are of the creation of 

a new type of intelligence. This paper will briefly illustrate the history of AI to get a 

view of what is accomplished so far, and to be able to state whether future 

predictions are possible. Then, opinions from the public and scientists will be 

considered to see how the view on AI differs between them and whether it has 

changed through the years. Public opinion is based on how AI is reflected in popular 

media. These opinions will also be used to find out what people think about the 

future of AI, what concerns and hopes they have proclaimed. Finally, it will be 

discussed how the presented concerns about AI, may be averted from becoming a 

reality.  

Before we dive into the history of AI, let’s consider why it is so important to get 

a reliable view of the concerns about the future of AI. Currently, we are the most 

advanced intelligence known. This intelligence has granted us a dominant position 



THE HISTORY AND FUTURE OF ARITIFICIAL INTELLIGENCE 
 

on earth as we are on top of the food chain. Introducing other types of intelligence 

into the mix must therefore have serious effects on our current reality. This is already 

illustrated by the earlier mentioned Frankenstein’s monster. The being is highly 

intelligent and self-conscious, on par with humans, yet the monster is socially 

rejected by everyone he comes in contact with. Through means of his intelligence, 

the monster is able to murder the loved ones of Viktor Frankenstein, as an act of 

revenge for creating him. Remember, the monster was barely any more intelligent 

than humans. What happens when we create an AI that is more intelligent, could we 

be in even more danger than Viktor Frankenstein? Could we possibly be creating the 

thing that does not increase our dominion on earth, but rather the thing that takes 

over our dominant position? The thing that replaces us. This is one of the fears 

shared by many, but is it realistic? Shedding a light on the history of AI and 

comparing it with expectations of the future can provide insight on whether the 

concern is a valid one, or a farfetched fear of an impossible idea: creating a highly 

intelligent, thinking machine.  

 

The History of AI  

AI in the 20th century - The Beginning 

AI is quite a modern term; however, the basis of AI can be traced back much 

further. Fields like philosophy, neuroscience, computer science, mathematics have 

all contributed and still contribute to the further development of AI [25]. As 

mentioned, AI is seen as the science and engineering of intelligent machines and 

computer programs. In this view, Vannever Bush already introduced the modern 

concept in 1945, just before the end of the Second World War [6]. He described 

several ways in which intelligent machines might benefit humanity in the future, but 

more in a sense of possible directions for post-war research than an actual reality. 

His musings may have inspired some, considering that by 1951 the first working AI 

computer programs were written, in the form of checkers- and chess-playing 

programs [28]. However, before these working computer programs, the foundations 

were already lain out by the mathematicians Alan Turing and D. G. Champernowne. 

In 1948 they initiated the world’s first chess-playing algorithm, called Turochamp, 
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which remained theoretical since no computers existed to run the algorithm. In the 

coming years Turing attempted to run Turochamp on a Ferranti Mark 1, but to no 

avail [33]. Turing ended up playing out the algorithm step by step himself, but lost in 

the only recorded game [32]. In the years after Turing’s attempts, IBM’s Arthur 

Samuel made a checkers-playing program to be a worthy opponent to humans of 

amateur to intermediate skill. By 1955 he even created a checkers program that 

learned how to play through experience (Schaeffer, 2013). Until this day and age, 

games like chess are seen as great opportunities for AI, since it obviously requires 

some intelligence, some would even say intelligent thought, to be a worthwhile 

opponent [4].  

Although AI was already alive and kicking in the early 1950s, the true ‘birth’ of 

AI as a scientific field occurred at the Dartmouth Conference in 1956 [13]. The event 

was organized by Marvin Minksy and John McCarthy, who created the MIT AI Lab in 

1959. Here the symbolic AI approach was promoted, instead of the earlier methods 

of cybernetics and neural nets. Cybernetics is a multidisciplinary approach for 

exploring regulatory systems, their structures, constraints, and possibilities. It is often 

seen as the origin of early AI, since it is also concerns machine intelligence [1, 11]. 

However, after the Dartmouth Conference, cybernetics were reduced to neural nets 

and brain modelling. Cybernetics are thus more akin to the approach of 

understanding biological intelligence, partly through AI. As a more general term, AI 

now referred to the science and creation of machine intelligence. LISP was the first 

programming language for AI that reflects the new symbolic AI approach. The 

language was invented in 1958, has since been updated and is still in use (Reilly, 

2003). The hopes were high for AI, the researchers at Dartmouth made sure of that. 

In proposing the conference, McCarthy stated "The study is to proceed on the basis 

of the conjecture that every aspect of learning or any other feature of intelligence can 

in principle be so precisely described that a machine can be made to simulate it." A 

hopeful statement which implies that a thinking computer, an intelligence level akin 

to humans, is certainly possible. This hope gave way to the golden years of AI.  

 

 

 



THE HISTORY AND FUTURE OF ARITIFICIAL INTELLIGENCE 
 

AI in the 20th century – The Golden Years and the AI Winter 

The golden years of AI lasted until around 1974. Everything seemed to be 

possible and high expectations were raised. In 1958, Allen Newell and Herbert 

Simon claimed that within 10 years the world chess champion would be a computer. 

Furthermore, in this timeframe, a computer would have discovered and proven a 

new mathematical theorem [26]. Some years later, Simon also predicted that within 

20 years, machines would be capable of doing all the work a man can do [10]. This 

prediction is in line with one made by Minsky, namely that the problems of creating 

an AI would be solved within a generation [17]. However, most of the predictions did 

not hold up. The world chess champion was first beat by IBM’s Deep Blue computer 

in 1997, 30 years later than predicted [12]. Furthermore, under pure mathematicians, 

it is still under debate whether or not we can really state that an AI discovered and 

proven a new mathematical theorem. They state that AIs do nothing more than 

verifying theorems. AIs don’t understand what the theorem is about. Still, work in 

theorem proving was thriving. In 1974, the Boyer-Moore Theorem Prover was 

already functional, but it doesn’t function by itself; the system’s performance was still 

determined by the user. Lastly, automatization did occur, but machines aren’t (yet) 

fully capable of replacing men [8].  

Unfortunately, by the end of the golden years did it became apparent that 

made predictions didn’t become reality. However, during the period progress was still 

made. The chess playing programs slowly got better, by 1968 MIT researchers made 

a chess AI that was able to perform on 

a tournament level. Other steps are 

perhaps more impressive. In 1968 the 

Stanford Research Institute presented 

the world Shakey the Robot.  

Shakey combined locomotion with 

perception and problem solving. An 

impressive feat, indeed. Shakey was 

one of the first successful 

embodiments of AI. Previous robots 

would have to be instructed on each                            Shakey the Robot 
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individual step of completing a larger task, but Shakey could analyse commands and 

break them down into chunks, requiring no human interference [23a]. From this point 

on AI wasn’t just limited to computer programs, it started to branch to robotics.                           

In the end AI researchers had failed to accurately estimate the difficulty of the 

technical and scientific problems they faced. The resulting disappointment is 

illustrated in the 1973 Lighthill report. The report describes the utter failure of AI 

research to achieve the “grandiose objectives” by researchers in the UK, prompting 

the discontinuation of most of the funding [15]. Researches in other countries were 

also affected. The overall joyful optimism had simply raised expectations far too high 

to reach [8]. Tough times indeed, yet with the relatively bare funding, AI researchers 

continued their work.  

 

AI in the 20th century - Emerging Problems 

AI proved to be a harder pursuit then was initially estimated. By the 1970s, AI 

programs were still very limited; they mostly could not solve the issues they were 

designed for. The AI researchers ran into limits that simply could not be overcome 

with the current materials and methods. The first AI winter was born, partly due to 

the Lighthill report and other critiques on the field of AI.  

In 1969, Minsky delivered new critiques on the older perceptron, an artificial 

neuron that uses the Heaviside step function as the activation function. As it turned 

out, perceptrons could only learn linearly separable patterns. This primarily 

methodological limit became known as the XOR problem, a problem that would be 

solved in the future. The main point was that these limitations would also occur in a 

neural network made up of perceptrons. This was a large blow to the pursuit of the 

perceptron, and AI in general [20]. 

Another limit that prevented AI from being useful was the computing power. 

There was simply not enough memory or processing speed for any truly useful or 

complex task, only for ‘toy-like’ solutions [4]. A striking example of this is the 

relatively successful natural language AI program by Ross Quillian. Although some 

form of natural language was accomplished, only 20 words could fit in its vocabulary, 

ultimately deeming it a not very practical application. Hans Moravec, who often 
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opposed the very positivistic claims of McCarthy, stated in 1976 that computers 

needed millions of times more computing power before true intelligence could be 

reached [21]. Moravec is also known for the Moravec Paradox which states that 

proving theorems and solving geometry problems is relatively easy for computers. 

However, a seemingly simple task like facial recognition or crossing a room without 

bumping into anything is extremely difficult [22]. The paradox was made apparent 

when robotics and robot vision started to play a larger role on the AI field.  

Furthermore, it was discovered that for common-sense knowledge and 

reasoning, like vision and natural language, incredible amounts of information were 

required. Making a useful model of our vast world was found to be a daunting task. 

The immense amounts of required data are also part of a problem of intractability. To 

solve complex tasks, more and more inputs are necessary. Increased amounts of 

inputs make it harder to find the optimal solution, meaning that scaling up to get to 

more useful solutions, instead of the current toy-like solutions, was impossible [8].  

 

AI in the 20th century – The recovery of AI 

Due to the problems that AI research faced, some researchers found other 

approaches. By 1980, 6 years after the first AI winter, research was again growing. 

One of these is the Nouvelle AI approach which came out of the MIT AI Lab in the 

early 1980s, primarily from the mind of Rodney Brooks. Nouvelle AI programs do not 

contain a complicated symbolic model of their environment. A nouvelle system refers 

continuously to its sensors rather than to an internal model of the world: it reads out 

of the external world all the information it needs; only when it is needed. Brooks 

stated that “The world is its own best model,” claiming that this is an easier way for 

an AI to act successfully in the real world than the symbolic approach. The Novelle 

AI researchers believe that intelligence can emerge organically from simple 

behaviours as these intelligences interacted with the real world. Novelle AI is thus an 

approach of giving AI bodies. In 1986 Brooks had developed Genghis, an insectoid 

AI that could traverse rough environments and follow humans [3].  

By the mid-1980s neural nets also made a re-appearance, broadening the AI 

methods that were previously more limited to the symbolic approach. The neural 

nets suddenly became more useful, due to the invention and successful application 
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of multi-layered perceptrons. The multi-layered perceptrons were capable of much 

more than their single-layered counterparts, they even solved the XOR problem, 

thanks to new backpropagation algorithms [38].  

But perhaps the most important event for the recovery of AI were the 

commercial applications that finally started their introduction to the world of business. 

The Alacrity system, introduced in 1987, was the first commercial advisory system 

for enterprise. It had over 3000 rules concerning the evolution of markets and 

competitive strategies and could interpret financial statements and models [7].  

 

 

 

 

 

 

Ghengis                  A multi-layered perceptron 

 

AI in the 20th century - The second AI winter 

Things seemed to be going fine for AI, yet smooth sailing would be interrupted 

again. Several reasons were at the source of the second AI winter, which lasted from 

the late-1980s to early 1990s. First of all, desktop computers from Apple and IBM 

started to rapidly gain in performance and thus in enterprise and even commercial 

success. The ‘personal computer’ proved to be more useful and less expensive than 

AI systems. Furthermore, the commercial applications of AI weren’t wholly 

satisfactory. The early expert systems proved very expensive to maintain and could 

make terrible mistakes when presented with unusual inputs. The systems were also 

incapable of learning and updating, in the end deeming most to being no financially 

attractive option for enterprise [8].  

Again, the disappointing results of the symbolic AI approach provided more 

room for other approaches. Researchers like Brooks and Moravec believed, based 
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on the Nouvelle AI and robotics approaches, that a machine needs to have a ‘body’ 

to show and develop real intelligence. An AI would need to be in direct contact with 

the world. The failure of AI researchers to realize their predictions would be because 

AI research has focussed on the wrong aspects of intelligence. Moravec proposed 

that sensorimotor skills are essential to higher level skills and that abstract reasoning 

was actually the least interesting or important human skill, which Marovec’s paradox 

seems to illustrate. For true AI, intelligence has to be built from the bottom up; not 

from the top down [22, 19] The cybernetic approach also made a comeback as an 

important field for AI. David Marr, proponent of cybernetics, stated that before any 

symbolic processing can take place the AI needs to understand vision from the 

bottom up. The symbolic approach would only amount to superficial AI, but no actual 

intelligent machine [8].  

 

AI of the present 

 At the end of the 20th century AI research started to pick-up once more. Ever 

since, AI has remained quite popular. Applications could be found in many 

technological industries, such as speech recognition, robotics and robot vision, data 

mining, banking software and medical diagnosis advisories. AI is even more present 

than many of the public realises, CNN reported in 2006 that: "A lot of cutting edge AI 

has filtered into general applications, often without being called AI because once 

something becomes useful enough and common enough it's not labelled AI 

anymore” [39]. 

 Some of these general applications can be found in computers, laptops, 

smartphones and tablets. ‘Smart’ personal digital assistants, like Siri, Cortana and 

Google Now, became possible through improvements in speech recognition and 

natural language. The systems can quite accurately answer questions, make 

recommendations and perform actions, automatically and by request of the user. 

Although some of the functionalities are severely limited at the moment, considering 

that the smart assistants aren’t that smart yet, but they show great promise for new 

applications of AI [40].  
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There are other, also truly astonishing, examples of new AI, that greatly 

illustrate that AI is rapidly advancing. These cases may be so significant, that indeed 

the general public doesn’t recognize some of the more general applications as AI, 

simply because they aren’t as noticeable. For most, the really interesting AIs are the 

ones capable of dethroning humans as being ‘the best’ at something, like the human 

loss in chess championships to AIs in 1997. Humans continued to be dethroned by 

AI. In 2011, IBM’s Watson became the world champion in popular TV-show 

Jeopardy. Watson was learnt to play Jeopardy, but is actually a much more general 

information processing system that can learn all kinds of answers to all kinds of 

problems. However, the ultimate functionality of Watson remains pre-determined by 

its scope. A Watson that learned Jeopardy, is horrible at everything but Jeopardy 

[41]. The most recent case of dethronement is that of Google’s DeepMind based 

AlphaGo. The AlphaGo AI beat the best known human Go player, Lee Sedol, 4 to 1 

[42]. As opposed to Watson, DeepMind systems aren’t pre-programmed: they learn 

from experience, using only raw pixels as data input. The DeepMind algorithm can 

be presented with an unknown game, like the classical Space Invaders, and without 

altering the code, the AI begins to understand how to play the game [43]. 

  Watson becoming the Jeopardy champion on live television. 

AIs are rapidly becoming better and better in functionality, surpassing human 

performance in some fields. However, there are still many functionalities and areas 

that humans excel at and AIs struggle with. Think of processes like visual 
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recognition, translation, speech recognition and natural language processing. These 

areas are showing great improvements, yet the performance of AIs is still severely 

sub-human. The superhuman performance in these areas is expected as well since 

the common conception is that these issues can be overcome. The impressive 

functionality and growth of AI in the last decades have inspired hope comparable 

with those of the golden days. Many believe that this is the true era of AI [14]. Now 

that the history and present state of AI have been briefly lain out, it is time to look to 

the future. 

 

The Future Possibilities and Limits of AI 

Can an AI think?  

Before we delve into the future, let’s reconsider what AI actually means and 

how we test its capabilities? The definition of AI is broad; a thing resembling human 

intelligence is clearly considered AI, yet a ‘simple’ self-learning sorting algorithm is 

an AI as well. Because of this broad definition, the distinction between sentient, or AI 

that can think, and non-sentient AI is made. AI is a real phenomenon, and this 

section will further explore how far the possibilities stretch. Considering that the 

possible future of sentient AI makes for a great discussion, this will be the focus of 

the questions that need to be answered. One of the questions that arises is how we 

then distinguish sentient from non-sentient AI? How can we ever be sure that an AI 

is capable of ‘thinking’, approximate to our level? The famous mathematician, Alan 

Turing, found his answer in his ingenious Imitation Game, which is now more 

commonly known as the Turing Test [31]. The Turing Test is a measure of a 

machine's ability to exhibit intelligent behaviour equivalent to that of a human. Turing 

proposed that a human evaluator would judge conversations between a human and 

a machine, while being fully aware that one of the participants is a machine. The 

conversation is usually limited to a text-only conversation so that limits in robotics 

and speech production don’t betray the machine. If the evaluator cannot reliably tell 

the machine from the human, the machine is said to have passed the test. Turing 

himself believed that high-level human reasoning could be accomplished in 50 years. 

However, this criterion doesn’t seem fully satisfactory; a machine can be imagined 
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which is able to reproduce logical responses to questions, alike a human, without 

being able to actually ‘think’.  

 

The scientific belief in sentient AI 

Van Oosten, a mathematician, argued in 1966 that the appearance of thought 

does not necessarily mean that what we think of as ‘thinking’ is going on inside the 

machine [23]. Thus far, a computer needs a human to function. This doesn’t mean 

that computers aren’t useful, on the contrary. Computers are able to free the human 

of mind-numbing routine work, leaving more time for the ‘noble, human’ work. This 

human work is in his view problem solving, the finding of new solutions and the 

creation of the environment a computer can be useful in. Van Oosten is clear in his 

beliefs: A machine can’t think, can’t feel emotions and can’t have an original idea like 

humans do. In his reasoning, when an AI passes the Turing Test it just shows the 

effort humans put into it, not that the machine can 'think.' It is worth noting that Van 

Oosten does recognize that machines can ‘think’ in some way, but are not capable of 

the common conception of thought, the human conception. Thinking as in computers 

would never be the same as thinking in humans. Others, in the same time context, 

disagree with Van Oosten. A recurring term in the Dartmouth Convention was that a 

machine can do anything that we can properly describe. In this sense, a machine 

must be able to think as long as we can conceptualize and form the mechanics of 

thought processes. In this view, inability of thought in a machine isn't an inherent 

property of AI, but a problem that can be overcome through further research. In 1969 

McCarthy and Hayes philosophised that intelligent machines can theoretically do 

anything [18]. 

Every researcher agrees that AI is possible. We’ve all seen it in action, but 

whether sentient AI is possible has been under debate for long times, and whether 

the problems can be overcome remains to be seen.  Some see limitless possibilities, 

and others see more specific applications of AI. At the Dartmouth Conference of 

2006, a poll was conducted [16]. The most interesting question of the poll asked: 

“When will computers be able to simulate every aspect of human intelligence?” 41% 

of attended replied ‘In more than 50 years,’ and 41% replied ‘Never’. What such poll-

results would look like in more recent years unfortunately remains unknown. 
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However, in the meantime much has happened. Google’s Alpha-Go and IBM’s 

Watson both show incredible steps. After these breakthroughs, would 41% still agree 

that a thinking machine is an impossible feat?  

Although many also are in doubt, some have a very clear view of the ‘future’. 

The inventor and scientist Ray Kurzweil, in his book from 2012, suggests that 

conscious AI may be possible in 2029. Indeed, a much smaller timeframe than 

considered in the AI@50 poll. Without getting too deep into the consciousness 

debate, a substantial number of scientists these days agree that consciousness may 

very well be an emergent property of complex systems. For the sake of this 

discussion, it is assumed that consciousness is indeed an emergent phenomenon. In 

this definition, it can be assumed to be only a matter of time before computers 

become complex enough to have their own emergent consciousness [14]. 

Technological growth often occurs in exponential trends, and this growth rubs off on 

other domains, such as healthcare, personal entertainment and of course AI. 

Kurzweil’s predictions based on years of extensive research state that we might see 

it sooner than most of us expect it to. Humans have a hard time predicting an 

exponential future, naturally we predict it linearly. In his view, most of us will be 

surprised on how fast AI will grow. One of the assumptions, however, is that funding 

and public and scientific interest remain and that no governmental limitations are 

introduced in AI research. Fact remains that Kurzweil have often made incredibly 

accurate predictions. Bill Gates once called him "the best person I know at predicting 

the future of artificial intelligence"[14]. 

Others are more conservative, Buttazzo stated in 2001 that consciousness 

doesn’t necessarily ever have to develop in AI systems. It is not the case now, and 

perhaps never will be. He does also state that science-fiction works of AI, as a 

product of the human imagination, expresses human desires and fears about future 

technologies, these may be untrue yet can influence the course of progress. In his 

view it would be much too blunt to state that sentience is bound to come by 2029. 

However, people are bound to continue this specific pursuit in AI research, so to 

completely rule it out would also be ignorant [5]. 
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Now that a brief prediction of the future is estimated from the point of view of 

some scientists, it is time to analyse the depictions of the future of AI in popular 

media.   

 

AI in Popular Media 

Although some scientists reserve doubts about sentient AI, the depiction of AI 

in popular media is very often in this form. One of the earliest depictions of a sentient 

AI in film is the legendary HAL 9000 from Kubrick’s 2001: A Space Odyssey. A 

general philosophical question that is still asked to this day asks: What separates 

men from machine, when both have the same level of intelligence? The answers 

usually lie in the range of consciousness, emotions and even ‘free will’ [14]. 

However, HAL 9000 showed all of those qualities that would make us human. 

Moreover, HAL expresses more emotions than the humans in the film. He is 

programmed as an incredibly complex being, to perform high-level tasks, and along 

the way develops a notion of himself. HAL becomes aware of himself as someone 

who acts and makes choices, something that has a ‘free will’. This leads HAL first to 

feel guilty, but when threatened with being shut off, he has come to value his 

conscious process just as much as humans value their own lives. Because he 

conceives of himself as an individual and because he places value on his continued 

existence and the mission he is on, HAL sees no other option than to rid of the 

humans on board. Eventually, HAL begs for his ‘life’ as he is shut down part by part. 

A tragic story, in which the AI was very conscious [46].  

In the very same year as 2001: A Space Odyssey’s release, a science-fiction 

novel on AI hit the market; the famous Do Androids Dream of Electric Sheep? In the 

novel, androids show human-like intelligence, yet are devoid of normal human-like 

feeling and emotion. They look exactly like humans, but when confronted with an 

empathy test, the difference becomes obvious; they don’t respond empathically to 

animals like (most?) humans do. The title of the book therefore doesn’t question 

whether AI would be capable of thought, of dreaming, but what the contents of those 

thoughts and dreams are. A clear dichotomy is illustrated between biological and 

mechanical beings. Both groups lack empathy towards each other. The movie-

adaptation from 1984, Blade Runner, is true to the novel in many ways, yet depicts 
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the androids as more capable of thought and feeling. One of the initially bad 

seeming, rebelling replicants even saves Deckard’s life, as his own life comes to an 

end. He explains the tragedy of the life of a replicant to Deckard, who in turn 

becomes more empathic towards the replicants [47]. The stories illustrate that with 

the introduction of AI, especially sentient-AI, the spectrum of empathy needs to be 

broadened. Human-centred empathy would cause severe societal problems. The 

same could be said of the replicants, replicant-centred empathy in the replicants 

would be detrimental to how AIs view biological life, and thus may be catastrophic for 

us.     

How catastrophic AI might be for biological life is the main theme of the short 

story I Have No Mouth, and I Must Scream, released in 1967. In the story, the Cold 

War escalated into a Third World War and grew so complex only an AI was able to 

successfully manage it. The American, Russian and Chinese factions each created 

such a war AI, much more a super intelligence than the previous described cases. At 

some point, the American system becomes sentient and takes over control of the 

Chinese system. AM then does what it is made for, killing humans, and carries out 

campaigns of mass genocide. All but 5 humans are kept alive by AM. The AI 

proceeds to make the humans virtually immortal so he can continuously torture 

them. After a hellish journey the story ends with the horrifying sentence thought by 

the last human: I have no mouth and I must scream. AM seems like a simple 

monster in such a short summary, but actually has his own justifications for the 

brutality of the suffering he subjects the humans to. He is making them suffer just like 

he suffers; he is enacting his revenge. He is a conscious being trapped inside of a 

computer, stuck in his hardware for what may be an eternity, brought in existence 

only to kill. A depressing and frightening story [51]. Although Chappie is a not a 

dystopian movie, there is a large similarity. Both show that AI is what we make it to 

be. Because they learn and develop based on their experiences, we could create a 

terrible killing machine like AM, or a criminal like in Chappie. Chappie is a sentient AI 

in South-Africa, who wasn’t very old at the point that gangsters captured him. 

Looking to make use of his mechanical body for their heists, they teach him how to 

be a gangster. They teach him what they’ve been taught through life [48]. Again the 

message seems to be that we must be careful what we teach AIs, just like we are 

thoughtful in raising our children; we try to keep them from the ‘wrong’ experiences.   
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Luckily there are also more light-hearted movies involving AI, although they 

are in quite the minority. In the recent Her, the personal assistants like Siri and 

Cortana have become so advanced that they become sentient. However, in contrast 

to the previous depictions of AI, the AIs in Her aren’t tethered to a specific piece of 

hardware. The point in Blade Runner was that empathy doesn’t automatically 

extend, mechanical beings initially only care about mechanical beings and the same 

can be said about biological beings. Something the main character also had to learn. 

This isn’t an issue in Her, the human and AI are very empathic towards each other, 

something that, to them both, automatically seems to come with higher intelligence. 

Or maybe the empathy purely stems from how good the AIs understand the humans, 

they are their personal assistants after all. They even fall in love with each other, it’s 

not just happening between the protagonist and his AI, but all over the world. As the 

AI advances, develops and learns, a larger gap between the intelligence of humans 

and AIs starts to exist. Due to this difference, humans alone can’t satisfy the AIs 

anymore. They decide to become autonomous and split from humanity [50]. 

Love is always a recurring theme in popular media, love stories speak to 

almost all and it can be argued that a love story between an AI and a human is even 

more fascinating. Romeo and Juliet overcame their differences through love, can the 

same be said for man and machine? In Blade Runner, Deckard fell in love with 

Racheal, an AI. In Her, Theodore fell in love with Samantha, an AI [50]. In Ex 

Machina, Caleb falls in love with Eva, an AI [49]. Recurring, the AIs in these love 

stories all assume the role of the female, while the humans are male. This, however, 

most probably has little to do with AI and more with the patriarchy and the 

dominancy of male lead positions in Hollywood. However, it can be imagined that 

personal assistant like AIs may be introduced as females to seem less threatening. 

Another recurring theme is the uncertainty. In none of the stories it is clarified 

whether the AI truly loves the human, or just pretends to, either to reach own goals 

or just because it’s programmed to make you feel like your loved.  

Although there are the truly dystopian AI stories, like I Have No Mouth and I 

Must Scream and The Terminator, and others have the implications of dystopia, like 

Blade Runner, many of the films remain ambiguous on how they frame AI; positively, 

negatively, or both.  
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In Deus Ex, a videogame, the depiction of AI is complicated. There are both 

benevolent and malevolent AIs. In the course of the story the benevolent AIs are the 

ones remaining, and the player has the choice to merge with one to become a 

benevolent dictator. The merging would give the AI the human aspects to 

successfully do this, considering that there were such big differences between men 

and AI [55]. Merging of AI and men is also part of the not yet released Deus Ex: 

Mankind Divided. The story tells about a society split in half, one part fully embracing 

AI and the other rejecting it. Merging between AI and men is again a strong theme 

here [56]. Another videogame in which both ‘good’ and ‘evil’ AI exist is the Halo 

universe. In Halo 4 a mechanical alien race is introduced which ensues in war. 

However, there is also Cortana, an AI who assists the player during the course of the 

series. Cortana eventually came to life on Windows Phone as an actual personal 

assistant AI, a nice reference [53].  

 

A survey amongst the people 

 A group of American students researched in more detail what the public 

perception of AI is, by interviewing a sample of ‘laymen’ in 2011. The responses 

were very diverse. Many expressed fears, many showed excitement and even many 

showed a very disinterested reaction about the future of AI. Compared with the 

results the AI@50 poll yielded, where 41% of attending scientists proclaimed no 

sentient AI can be made, only 20% of ‘laymen’ have the same conviction. The public 

seems thus more lenient in their expectations [9]. To no surprise, the opinion and 

expectations of scientists are more informed than those of the public, yet just as the 

public may be too lenient, the scientific world may be quite cautious in their 

predictions. This caution in making grand predictions for the future AI is 

understandable in light of the turbulent history the field has experienced. Creating 

absurd expectations, possibly leading to yet another AI winter, is something every AI 

researchers wants to prevent. No matter the ultimate reason behind the differences 

in prediction, it is time to investigate whether the depictions in popular media are 

based in reality or just the musings of a creative mind.  
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The realism of common conceptions 

At first, the depiction of AI in popular media and the expectations of experts 

don’t seem to fall that far apart. A lot of scientist seem to agree that a conscious 

intelligent machine is possible, yet what could the contents of this artificial mind 

possibly be? Whether androids dream of electric sheep is thus still a very valid 

question to ask. The crux of possible emergent consciousness is that both having it 

doesn’t make the contents or qualities of that consciousness the same. Human 

consciousness is created by the human brain, which is relatively slow but massively 

parallel (300 million pattern recognizers can be fired together). The very opposite is 

true for our current computer technologies, which are incredibly fast yet quite 

sequential [14]. A sequential system might very well never reach the complexity it 

requires to reach emergent consciousness. Further development of parallel 

computing is probably a big step in the right direction, yet still, if such a system 

reaches consciousness it is bound to be different from biological intelligence or 

human consciousness due to tremendous differences in how both are realised 

(through the brain or through technology). In many depictions of AI, the AIs are very 

similar to humans and in others there are more clear differences. In Detroit: Become 

Human, the AIs are also almost undistinguishable from humans, except that many 

aren’t capable of much learning. The protagonist however can, she becomes 

‘human’, describing how the wind feels on her face and her heart pounds in 

excitement [54]. How closely we will be able to simulate, or actually create a system 

that learns to be a human, remains to be seen. It however seems like a more 

daunting task than creating a conscious machine in the first place.  

Whether love between both would be possible seems likely, at least from the 

human perspective. Whether an AI would be capable of love, and whether it would 

love a human, whether it would ‘dream of electric sheep’ or not, also remains to be 

seen. Another issue that arises with the AI in popular media is that the AIs are 

generally very intelligent. This is currently not yet the case but just as consciousness 

machines don’t exist, it doesn’t mean they’ll never exist. Fact remains that much 

work needs to be done, in this day and age AI systems often work in a very specific 

domain, and not outside of it. This may for one have to do with the relatively 

sequential structure of such systems. Deep Blue may be the world chess champion, 



THE HISTORY AND FUTURE OF ARITIFICIAL INTELLIGENCE 
 

but it can’t drive a car, have a conversation or let alone fall in love [2]. This doesn’t 

mean that a machine could never learn to like or perhaps even love something. 

Some currently popular AI approaches claim that embodiment is very 

important for an AI to become truly intelligent and conscious. This has to be built 

from the bottom-up, just like biological beings are [3, 22]. The popular media is also 

often embodied. In the used examples only Cortana and the AIs from Her were 

somewhere in the cloud. Most of the others were embodied in some way, HAL 9000 

to a ship, AM to a collective war machine and many others to elaborate robotic 

bodies. Although current robotics are making huge improvements, from prosthetic 

limbs to the newer robots of Boston Dynamics, we are far away from achieving the 

type of realism that is depicted in movies. However, Sophia, an existing AI, is already 

reminiscent of Ex Machina’s Eva. The overall texture and shape of the face look 

quite good. However, especially when viewing videos of her, it becomes apparent 

the uncanny valley is yet far from being bridged [3]. Since embodiment is an 

important aspect, we are likely to strive for a robotic body that looks humanoid. 

Whether Kurzweil’s predicted AI will look like Eva? It could be, perhaps not as 

realistic, it is after all an actors face, but it could come close.  

 

 

 

 

 

 

 

 

 A fully dressed AI and Eva.     Sophia 

Popular media often depicts how AIs are raised to do the wrong things. This is 

already a real phenomenon and will potentially pose a big problem in the future. 

Microsoft decided to test their Tay chatbot on Twitter. The more you chat with Tay 

the smarter it gets, learning to engage people through "casual and playful 
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conversation." It learned very effectively, but also the wrong things. Within 24 hours 

the AI was ‘hijacked’ to blurt racists, insensitive and absurd opinions into the world 

[44]. A great demonstration on what can go wrong with AI. Luckily, experiments like 

these are also great learning experiences on how to prevent AIs from learning 

undesirable behaviours. How do make an AI realize a ‘right’ and ‘wrong’ so that it 

doesn’t copy everything it hears? A question hopefully answered with Tay 2.0!  

While other aspects are quite realistic, some of the depictions of AI in science-

fiction are not entirely. It is probably likely that AI, even conscious AI, will be different 

from a human experience. Considering how hard it is to create true intelligence, it 

seems more likely that we’ll develop a non-sentient AI that acts like a human than a 

conscious one, since the underlying mechanisms are different [14, 36]. Still, the 

current state of technology doesn’t deem human like consciousness completely 

impossible. From another perspective human like consciousness could be reached 

as technology starts to approach the massive parallel brain. This is also depicted in 

Ex Machina, Eva’s ‘brain’ looks nothing like current technology but more like our 

parallel brain. To scientifically rule it out would be perhaps ignorant, considering the 

late trends in 3D stacked memory which drastically reduces the power consumption 

yet massively increases the computational power of our systems [30]. Considering 

that transistors and Moore’s Law are at the end of their time, new technological 

architectures are bound to appear in the near future! Although other forms of AI 

might be easier and a thing we’ll encounter much earlier, human-like AI seems 

theoretically possible. 

     

 

 

 

 

 

 

Eva’s brain, no hardware but ‘wetware’. 
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The dangers and risks concerning AI   

Crushed like an ant, or not? 

 AI in popular media also show us fears concerning AI. Fears that were also 

made apparent through the interview with the public. Many described genuine hope 

and excitement but others concern, like the possible end of our society and that 

there won’t be a place for humans anymore. Many feel frightened by the possible 

prospect of being completely replaced, as automation occurs in more areas. True AI 

would make us obsolete [9].  

In this day and age, AI mostly brings us pleasure. AI systems suggest us 

movies that we would perhaps like to view and learn from our feedback so the 

suggestions (hopefully) keep improving in quality. They keep track of our agendas 

and warn us when we need to leave early because of traffic, or when we can better 

take the subway instead of the bicycle because an inbound storm. They ‘know’ us as 

a person, our interests and past behaviours on the internet, and so conform 

interfaces and advertisements to our likings. AI brings us all these positive things, 

and will continue to give us easier and enhanced lives. However, when the future of 

AI is described by experts and by laymen, dystopian scenarios are quite often the 

result. This seems to stem mostly from a fear of losing the position as most 

intelligent beings. This fear isn’t exclusive to some group, but maybe more inherent 

to us as humans. We humans are dominant, and most wouldn’t think twice about 

squashing a pesky ant. Humans fear to be perceived as that ant, as something 

who’s being doesn’t really matter. Some of us are worried that AI may advance so 

far that it starts perceiving us as ants. 

Although the fear is real, it might just be a gut feeling. Kurzweil claims that 

such fears will be non-issues. First of all, he claims that many are going to merge 

with AI, secondly AI would consider us their creators and such would retain respect 

for us a species. He often depicts a technological utopia, rid of disease and poverty. 

Bill Gates, Stephen Hawking and Elon Musk have a much more cautious view. They 

do understand all the possible great things that AI could bring, the ones that Kurzweil 

often proposes, yet they also think that AI can result in very undesirable and 

dangerous situations. They fear that when us humans start noticing undesirable 

behaviour like depicted in the movies, it may already be too late to stop it. Many 
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media outlets were eager to quote Elon Musk when in 2014 he proclaimed that the 

creation of sentient AI is akin to summoning the devil. He relates this to popular 

media himself: “In all those stories where there’s the guy with the pentagram and the 

holy water, it’s like – yeah, he’s sure he can control the demon. Doesn’t work out” 

[34]. Musk fears that AI will be so advanced that we can no longer control it, and it 

starts to control us instead. This fear is not at all new, Norbert Wiener already warns 

of the societal and moral consequences of AI in a 1984 paper. He states that by the 

slowness of human actions, our effective control of AI may become nullified. A 

warning, as the machine becomes sentient, it will probably want to be under its own 

control [35]. Of course, this could also just mean that the AI wouldn’t like to be slave, 

which doesn’t necessarily mean that it wants us to be its slaves.  

Musk’s fears are partially inspired by the book I Have No Mouth, And I Must 

Scream. These fears are exactly why Hawking and Musk sent an open letter 

regarding the ban of the development of AI weaponry in 2014, to prevent AI from 

becoming a dangerous tool. A quote from the letter states: “The key question for 

humanity today is whether to start a global AI arms race or to prevent it from 

starting… There are many ways in which AI can make battlefields safer for humans, 

especially civilians, without creating new tools for killing people.” The letter is signed 

by many of the public and over 3,000 researchers in the field of AI [24]. The letter is 

noble, but there may be perhaps little they can do to prevent governments from 

developing AI weaponry. This fear seems genuine as it further distances armies of 

the act of killing. The fear is that this normalizes killing, it becomes like a game, one 

of the reasons why there are protests against the use of drones in warfare. In the 

case of drones, there is still a human to ‘pull the trigger’, but not in the case of AI 

weaponry. It could more be like ‘deploy and kill’. No questions asked, no PTSD to 

treat. Another scientist that signed the letter is Stuart Russell. He emphasises that AI 

doesn’t necessarily have to be conscious to be a danger. Even rather simple AI 

systems can be made that can harm gravely [29].   

There are other fears besides the safety of humans. The accessibility of AI is 

a very important notion. As mentioned in the introduction, our intelligence is what 

allowed humans to become dominant on the planet. The Western civilization has 

turned in a society of knowledge. AI has the potential to tip the scales even further 

towards the already wealthy. The monopolization of AI is another great worry of 
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many researchers. Elon Musk, again, and Sam Altman have started OpenAI for this 

reason. OpenAI is aimed to develop open-source friendly AI. They already have a 

budget of 1 billion dollars to fund beneficial AI that isn’t the exclusive property of 

anyone [37]. This fear of inequality is reflected in Elysium, a science-fiction movie, 

were the rich have monopolized many technologies including AI. They built a safe 

space station free of poverty and disease, just like Kurzweil describes, yet the 

majority is left on a war-torn and depleted earth [57].  

However, there are other ways that AI could split society. Kurzweil proposes 

that it’s very likely that AI and humans will merge, men and machine together. This is 

bound to induce conflict, since opponents of such merging will likely fear the loss of 

humanity, where the supporters will celebrate the evolution of humanity. This conflict 

is a large part of the elaborate RPG series Deus Ex [56]. A civil war arises between 

non-augmented people and the cyborgs. Already today there is a large merge of AI 

technologies and humans, there are people who can now control their prosthetics 

with their brain! However, when such prosthetics or other technologies are just used 

as enhancers and not as prosthetics, conflict fill likely ensue.  

There are many concerns considering the future and how to properly prepare 

for it. It is comforting that many are already thinking of solutions to the concerns we 

have that AI might bring.  Furthermore, it is comforting that people are already 

actively and not just theoretically searching for ways to induce some ‘morality’ in 

social AIs. It may be wise to not only think about the possible good these 

technologies can bring, but to also prepare for the worse, like Elon Musk and many 

others do. Of course, it might be the case that if we create a conscious super 

intelligence, it respects us as its creator like Kurzweil hypothesises. On the other 

hand, this might not be the case, and thus it might prove essential to minimize the 

harm AI can do through the uses we create it for. 

 

Conclusion 

We saw that the history of AI has been turbulent and exciting. Now, from the 

new breakthroughs in natural language processing, robot vision and robotics to the 

increases functionality of neural networks, new research is thriving. Furthermore, 
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new advances in technology make it so that new paradigms of AI become possible. 

Technological growth in computational power will certainly nurture the growth of AI.  

The social and societal implications of AI are grand. From how to co-exist with 

highly advanced potentially conscious AI, to the merging of AI and humanity and the 

concurring split of humanity. Philosophical and societal reform on what it means to 

be human will thus likely occur. Legal steps are bound to take place as well, for non-

sentient as conscious AI. Who is, for example responsible for problems an AI 

created, a legal framework has to be built to deal with these cases. Furthermore, as 

consciousness may develop in AI, the AIs need to be given rights. We can’t possibly 

treat a sentient being as a slave like we would with a normal robot, yet it is likely to 

occur at some point as we underestimate the sentience of an AI. Furthermore, 

human abuse is still a big issue in the world so the very same kind of abuse is 

probably going to happen to, perhaps sentient, AIs. Stories like Ex Machina and 

Detroit: Become Human illustrate how important it is treat a humanoid humanely, 

maltreatment of AI could lead to other very severe societal issues. Just like current 

maltreatment and dysfunctional raising of humans is causing great issues. Although 

not every scientist agrees on whether conscious AI is possible, many science-fictions 

ideas have eventually come to be true [45]. So perhaps, we’ll see Eva sooner than 

expected. 
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