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Introduction


Man vs Machine




Whether we are based on carbon or on silicon makes no fundamental difference; we should each be treated with appropriate respect.


Arthur C. Clarke





When in the winter of 2006, NASA robots from Earth were scouring the surface of Mars for signs of life, the reigning world chess champion, Vladimir Kramnik, faced a computer opponent, Deep Fritz, in The World Chess Challenge: Man vs Machine. The venue was Bonn, Germany. The human grandmaster, Kramnik, had already drawn the first game against his machine adversary. Now, in the second game of six, the most likely outcome was another tied result. Despite this, Kramnik pushed aggressively for a win. Deep Fritz responded in turn. The game edged towards an uncertain result. Then, when the contest seemed once again destined for a draw, unexpectedly, with his thirty-fourth move, Kramnik made a calamitous error.


Susan Polgar, the chess commentator, later described it as “The blunder of the century.” Kramnik, shocked, held his head in his hands. Mathias Feist, the operator of Deep Fritz, made the winning move in a complete state of disbelief. Kramnik was checkmated and the machine had taken the lead. During the ensuing press conference, Kramnik attempted to explain what had happened: “It was very strange, some kind of blackout. I was feeling well, I was playing well, I think I was pretty much better … I was not feeling tired, I think I was calculating well during the whole game … It’s just very strange, I cannot explain it.” Deep Fritz went on to defeat his weary human opponent by four games to two.


Responding to the result, Peter Newborn, Professor of Computer Science at Montreal University, said that “The science is done!” Historically, this match signified the final moment when machines had prevailed over man in the ancient game of chess. To this day, following the 2006 encounter, human vs computer chess games have become an irrelevancy; and now, in an era when computer processors are constantly accelerating in their calculating ability, even the simplest smartphones can overwhelm the most respected chess grandmasters. The machine had arrived on the scene by incomprehensibly beating man in a game of his own invention. Deep Fritz achieved this goal through a combination of logic and processing ability. Man now stood in the shadow of his silicon progeny.


Today, we live in a world where silicon, the semi-conductor material computer chips are based on, has infiltrated almost every aspect of our lives. This element provides the mechanical support for the integrated electronic circuitry of microchips, the building blocks of computers and other electronic devices. Silicon-based technology has created new freedoms within the space of the internet. Products of human thought, such as the World Wide Web (WWW), developed in the 1980s by Tim Berners-Lee and Robert Cailleau, empowered by high-speed broadband, smartphones and the mobile web have replaced traditional networks of human communication. New connections have been created that span the entire planet. In the United Kingdom alone, there are 45 million internet users, accounting for 70 per cent of the whole population. An astonishing 99 per cent of young people in Britain (16-24 years old) browse the web. Another recent survey showed that two-thirds of the UK populace has smartphones with each person spending 2 hours online every day, on average. The trends are reflected globally with the population of smartphone-users reaching 2 billion in 2016. That is more than a quarter of the world’s population connected to the digital silicon interface.


How has this come about? To answer this question, a new, deeper scientific and philosophical understanding of the relation between man and machine is needed. The word ‘machine’ is defined by the Oxford English Dictionary as ‘an apparatus using mechanical power [that] performs a particular task’. Technology, then, is defined as the application of mechanical science for human purposes such as communication or ‘machinery and devices developed from scientific knowledge’. Another useful definition, that for a ‘robot’, describes a mechanical object made to carry out tasks that would otherwise need human effort. These statements may guide us; however, this book aims to move far beyond their comfort zone, to address questions concerning the mind, subjectivity, the self and technology. Of paramount concern is the question: can a machine think?


Thinking Machines


Some would answer negatively, arguing that machines are nothing more than the sum of what they are made of. Wires, chips and circuitry, complex connections, amounting to no more than artificially programmable silicon, an electronic arrangement of transistors, electrically stimulated and equally subject to the control of humans, who could always pull the plug on it all. They would argue that thinking, the activity of the mind, is the exclusive preserve of man, even if some basic intelligence can be found in the animal kingdom. According to this line of thinking, the idea that machines can have a mind is a human fantasy, the raw material for science-fiction authors and cinematic escapism: if a machine can think, then pigs can fly. Human mastery of the machine is total, they say, and their usefulness guarantees our survival.


The science of robotics and rapid expansion of personal technology has weakened the fortifications of this traditional position. The tangibility of technology in our everyday lives, the increasing sensory engagement of sight, sound and now touch, suggests that the mechanical has infiltrated our very thought processes. Our human organic connections to one another have been rerouted via silicon. The statistics above prove that we have become drastically more engaged with technology in our lives to accomplish tasks that would have previously required human attention. Computers enable us to sift through the internet for data, the fundamental unit of computer information. This can apparently help fill gaps in our knowledge, but when we ask a search engine a question, are we aware that we are rerouting our attention away from direct human-to-human knowledge, and investing a modicum of our thought into an electronic network of data and information?


Here, technology requires an investment of human thought, a product of our organic energetic activity, into an inert inorganic silicon-based network. For example, if you put a question to a web search engine, such as ‘What is the meaning of life?’, the engine responds with a new configuration of answers that only indirectly reflect the knowledge others have put on the web. This leads to a separation or gap in direct human relations between friends, family and co-workers. Furthermore, we are now equipped with camera smartphones that capture instants, so that we no longer even have to remember anything or cherish moments in our lives. Human memory is becoming defunct. In a short space of time, technological machinery has proven that every human thought process, reducible to symbols and images, could be transplanted to the electronic world. That technology could leave us like empty shells, reverberating nothing, other than bland emotional responses to external stimuli from an expanding electronic web of silicon, is a central motivation of this book.


In view of how fast this technological integration has occurred, we must also ask whether there is anything fundamentally different between man and machine? Many of the emotions that we experience are the same as those found in the animal kingdom, so emotions are not uniquely human. In The Expression of the Emotions in Man and Animals (1872) published 13 years after The Origin of the Species, Charles Darwin went so far as to suggest that humans and even lower animals express similar emotions. What separates us from animals is an absence of total reliance on instinct. Human self-awareness is far accentuated compared to animals. The question here, therefore, is whether machines can be self-aware? This book is also concerned with the issue of what separates humans from robots or intelligent machines. The starting point and focus for this investigation will be subjectivity or the sense of self. Then we may answer the big question of who we are (or at least, who do we think we are?).


Subjectivity: the Sense of Selfhood


What is subjectivity? Subjectivity comes into being through the senses in, for example, the act of seeing. In this book, the terms ‘subject’ and ‘self’ will be used interchangeably. Our sense of subjectivity, or self, forms the very basis of our being and enables us to create a boundary between ourselves, others and the objects in our surroundings. The physical boundary between our bodies and the outside world could define our sense of self, although that would ultimately reduce our subjectivity to biological anatomy. More precisely, then, we must come into being as subjects when we see, when we take objects in our field of sight or any of the five senses. Subjectivity is brought into being through sensory experience that brings objects into, for example, a subject’s field of vision. This, most basic interaction with the world around us, then provides us with the raw experiential material for thought processing in the mind.


Subjectivity, then, precedes any ideas about what we each refer to as the ‘I’ or ego, when we use language to make claims about ourselves and the world around us. Our subjectivity or sense of self is, therefore, the first boundary between ourselves and the world. Without this subject-object dichotomy, without the distinction between self and world, without that initial break between observer and observable, there would be no self to talk about. Put directly, this gap between the self as subject and all the objects in the totality of the Universe is the first characteristic that we all share as human beings. It enables us all to tell the difference between each of us and the outside world. Human subjectivity or selfhood, however, is not by itself a guarantor of human thought, as we shall see.


The first modern philosopher of the thinking subject or human mind was the seventeenth century Frenchman Rene Descartes (1596-1650). His oft quoted statement, “I think, therefore, I am”, from his book The Meditations (1641), was the result of a thought-experiment, when he decided to bring into doubt the reliability of all his sense experience (such as seeing and hearing). From the position of believing his whole life could be a dream, rather than reality, he arrived at the conclusion that the only aspect of his life he could not doubt was his thinking. For Descartes, thinking proved existence or being. The subject, then, lays the foundation for the modern Cartesian notion of the mind. Descartes claimed to prove his existence through thinking, but the subject who senses (even though Descartes subjected his sense experience to radical doubt) laid the foundation for him to reach this conclusion. Who or what sees the world prior to any thought? Sight precedes thought; however much we may doubt it, we see before we think.


The notion of selfhood, then, the subject-matter of this book, is in line with the Cartesian scientific observer, whose legacy remains very much alive today in the natural sciences, especially physics, where observations of the large-scale Universe (stars, planets and galaxies) and the small-scale (atoms, electrons and quarks) are based on the subject-object relationship between the observer and the world. The success of modern-day science is due to the disciplined application of physical observations made by humans within a real world, in order to find out the truths about the laws of nature and how everything has physical cause and effect.


Earlier, we posed the question of whether machines can think. As such, we must first examine the idea of the machine subjectivity. This can all be encapsulated with another question: do machines see? Do the most advanced robots in the world have the ability to see the world in the same way as humans do? If robots can see, then according to our definition of the subject who senses, they could be said to have the basic ability to have selves and think. If robots have subjectivity, then, how are they any different to us?


This book presents a theoretical basis for machine subjectivity. Some might argue against this, claiming that thought separates us from machines, that the human capacity for thinking is what makes us different. They claim that only we humans think and that robots do not; we are conscious beings, robots are not; we are alive, robots are not. These arguments are addressed in this book, because sensory experience, primarily sight, has been identified as laying the foundation for the thinking mind. What we are also seeking here is the understanding of ourselves.


This is not based on whether we can think or are conscious, but on if we and machines can sense the real world, whether we can both see and touch it. This will guide us in any further inquiry into thought and consciousness. It matters more whether machines can see reality than whether they think about it, because it is our senses that connect us directly to the world.


That today, the self is simply the free autonomous and rational being of the seventeenth century is heavily criticised by academics and intellectuals, particularly in the humanities. This rational subject (one who reasons) is the product of the scientific revolution of that era, that spanned from the sixteenth to eighteenth centuries. It was during this time that thinkers like Newton, Descartes and Galileo installed the subject of scientific rationality. The developments of the nineteenth and twentieth centuries, particularly in the field of psychology, with Carl Jung (1875-1961) and Sigmund Freud (1865-1939), displaced the now apparently simplistic model of the rational subject. According to the psychologists, humans are not simply rational beings, as science would have had it. Rather humans are more like ‘rational animals’, a notion that originated from the philosophers of Ancient Greece. In other words, in addition to our ability to reason, we are beings who have instincts, drives and impulses.


In short, the rational subject of the eighteenth century lived as an automaton in the clockwork Universe of the great English physicist Sir Isaac Newton. This almost automaton subject could be reduced to his bodily mechanism, to cogs and bolts. In other words, the rational man could reduce himself to his mechanical functions. Now that, in the twenty-first century, we are on the brink of seeing the emergence of the robot, an autonomous, rational machine, one who is seemingly taking the place of the modern man (of science), us humans are left clinging with our fingernails to the last residue of our common experience: emotionality. The problem is that as we are becoming more confined to the internet, our social relations embedded in the electronic dimension, we are being gradually displaced by robots in the real world. Moreover, this mechanised revolution is taking place right under our noses in the automation of work.


Robots have been replacing humans in the workplace for some time and this is a growing cause for concern. According to the Bank of England in 2015, up to 15 million jobs, which represents 44 per cent of UK employment, are at risk of automation. Over the next 20 years, the forecast is that robots will replace humans in these ‘at risk’ jobs. The danger is particularly posed towards the service sector that the UK and other post-industrial economies depend on. The same figure for the USA is 80 million jobs under threat of mechanisation. The replacing of service sector jobs has been taking place for some time now, self-checkout tills at supermarkets being the clearest, everyday example. More significantly today, robots may have the capacity to replace humans in jobs that require creative thinking. Tragically, machines are making many humans jobless and due to today’s imperative of technological efficacy, human labour is becoming expendable. Another example is the Uber taxi, with satellite navigation (satnav) technology, replacing the traditional London black cab, where drivers have to memorise the street locations, according to a test called The Knowledge.


Machines Who Think: The Rise of Artificial Intelligence


What is Artificial Intelligence? Those who strongly support Artificial Intelligence (AI) say the following: humans will one day create a robot as intelligent, smart and conscious as we are. The belief in this eventuality and its possible consequences, often disastrous and dystopian, has been sketched out in many books and films. This started in 1920, when the Czech playwright Karel Capek first coined the term ‘robot’ in his play Rossum’s Universal Robots. Here, the story went, a robot-led rebellion causes the extinction of the human race. Later, after robots were properly developed, Hollywood blockbusters, like The Terminator (1984) and Robocop (1987), presented us with more negative dystopia about the rise of AI in the future.


The theme of all these movies is that somehow humans have a capacity to create intelligent mechanical beings outside of ourselves. This vision of the future seems to generate dystopian fantasy, exaggerating the risk of robots taking over and running terribly out of control. It was Mary Shelley who got there first, however. Her classic novel Frankenstein (1818) was written in an age of heightened scientific, technological and industrial change, though rather than resort to dystopia, Shelley’s vision criticised the role of man in making machines.


Today’s AI is like a belief-system that encases much of the thinking that goes into our approach to robotics. The idea, of course, is that the machines being developed today are increasing so much in sophistication that they have a form of humanly created intelligence. As with any belief-system, it cannot be established reasonably when or how robots will achieve human-level intelligence, but the ambition is there amongst the AI scientists and tech gurus of our time. The idea of AI then is challengeable and the controversies that surround it will remain, such that we must now no longer postpone questioning subjectivity and issues concerning the human self, machines and who we (and they) really are.


In the absence of a generally applicable scientific definition of what intelligence is, any attempt to place it within a research framework of AI risks a descent into anthropocentricism: in other words, projecting human characteristics onto machines. Rather than understanding what a robot is, all AI is doing is imagining that one day human subjectivity can be reproduced in inanimate objects. This skips the ongoing questions we must ask of ourselves concerning how little we know of what it is to be human. AI, then, needs to be rigorously re-examined; like pre-Copernican thinking that placed the Earth at the centre.


The best argument against AI was actually made over 300 years ago. It remains unrefuted and warrants close examination today. In 1714, the German philosopher Gottfried Leibniz outlined the central disagreement we have with AI. In Part 17 of The Monadology, Leibniz compared the human mind to the ultimate potential of machines. In The Mill Argument, he stated the following:




If we imagine a machine whose structure makes it think, sense, and have perceptions, we could conceive it enlarged … so that we could enter into it, as one enters a mill. When inspecting its interior, we will find only parts that push one another; we’ll never find anything to explain a perception.





Leibniz says that if we are to seek perceptive intelligence in a machine, it cannot be found in the human assembly of it, however large and complex it might be. It is not the composition, complexity or structure of a machine, such that one day you will suddenly find consciousness, perception or intelligence in it. Leibniz pointed to this simple fact in the eighteenth century and today it still needs to be addressed.


Even if you build a hypercomputer the size of a city, with all of its working parts operating like an enormous brain, when we enter this machine, we could see all its parts, all the circuitry, all the ‘cogs and wheels’ that make it function. In this sense, we could never see anything in the vast machine that possesses intelligence. With Leibniz, we see that AI today is a ‘paper tiger’ argument that does not even stand up to eighteenth century philosophical scrutiny. However complex and advanced we might think we are, having already made basic robots, in the end there is nothing we can add to the material composition of the machine to give it the ability to perceive intelligently. Again, any new argument for AI must first address subjectivity and the definition of perceptive awareness.


Leibniz has not stopped AI from penetrating our collective psyche through mass media. Every day we are presented with apocalyptic scare-stories about the future. In 2014, when interviewed by the BBC, Professor Stephen Hawking, physicist, warned that: “The development of full artificial intelligence could spell the end of the human race.” Technology billionaire Elon Musk has worryingly claimed that AI is ‘our biggest existential threat’. Even Microsoft billionaire Bill Gates, himself responsible for the most significant shift in the development of the desktop computer, has described AI as a ‘concern’.


These scare-stories do not take into account the reality. Our misuse of too much technology is a threat to our existence, not because of some far-flung doomsday scenario, projected by the industrial and academic proponents of AI, but due to a lack of recognition of how too much technology in our everyday lives, the lack of face-to-face social interaction, creates distance in human relations and separates us from the real world. If technology is taking the place of religion, then AI is a worldview that is framing our response to the rapid changes that the promise of electronica has offered over the last 50 years. Rather than creating new social freedoms as envisioned by the captains of the silicon industry, we find ourselves deeper and deeper in the quagmire of technomania, an extreme enthusiasm for technological novelty in place of normal human relations that some would reluctantly consider a thing of yesteryear (even if they are accused of technophobia, the fear of technological advance).


The Singularity: A Point of No Return


The term Singularity in relation to technological change can be traced back to a conversation in May 1958 between two celebrated mathematicians, Stanislaw Ulam and John von Neuman. Giving an account of this, Ulam later wrote:




One conversation centered on the ever accelerating progress of technology and changes in the mode of human life, which gives the appearance of approaching some essential singularity in the history of the race, beyond which human affairs, as we know them, could not continue.





Whatever we may think about the ever-increasing rate of technological change and the inability of humans to cope with the accelerative expansion of the digital world, there is no reason for us to predict a dystopian point in the future, today popularly termed ‘the Singularity’, when the machines take over. It is, however, entirely feasible (as Ulam and Von Neuman did) to discuss the negative impact of technology on human relations, since – as they predicted – technology is today inserting itself rapidly into human affairs.


Nowadays, the term ‘Singularity’ has been hijacked to describe imminent catastrophe due to AI-takeover. In a 2005 book, The Singularity is Near, so-called ‘futurist’ author Ray Kurzweil describes a near future when computer processing ability will have increased to such an extent that it will be impossible to distinguish between machine and human intelligence: ‘The Singularity will allow us to transcend these limitations of our biological bodies and brains … There will be no distinction, post-Singularity, between human and machine.’


Kurzweil states that this will occur in 2045, backing it up with a calculation from a generalisation of Moore’s law (a theory posited in 1975 by Gordon Moore, co-founder of Intel, who suggested that computing power doubles every 2 years). For this ‘calculation’, Kurzweil also confines human brainpower to computational processing ability. In other words, he suggests that the human mind is reducible to calculations per second (cps).


This calculation is based on the brain’s billions of neurons, their thousands of connections to other neurons, with each connection performing hundreds of calculations per second. Absurd as it might seem, Kurzweil claims the human mind can be put on an equal level with a computer, reducible to processing ability. Quite simply, according to Kurzweil, whereas computers are based on transistors, the mind operates via neurons; otherwise there’s no real difference. Following this logic, Kurzweil goes on to say:




So we will be producing about 1026 to 1029 cps of nonbiological computation per year in the early 2030s. This is roughly equal to our estimate for the capacity of all living biological human intelligence … This state of computation in the early 2030s will not represent the Singularity, because it does not yet correspond to a profound expansion of our intelligence.





Kurzweil goes on to make a prediction that by the mid-2040s ‘the [computer] intelligence created per year … will be about one billion times more powerful than all human intelligence today’. This unfounded claim has not stopped Kurzweil from working for Google and receiving The National Medal of Technology (1999) from the highest office in the United States, the Presidency.


What is the problem with the Singularity? Comparing human intelligence to a machine that performs calculations is simplistic and not scientifically proven. Calculation is one aspect of human intelligence, one that is needed for playing chess, for instance. If calculation is your only concern, then computers have surpassed us in that field, as Deep Fritz proved against our grandmaster, Vladimir Kramnik. In addition, the multifarious, indeterminate connections in the neuronal system of the brain cannot yet be compared to the circuitry of digital computers that humans develop themselves. Human intelligence may not even be limited to the brain. Computers could just be an extension of our intelligence in the silicon realm. Is the smallest cellular biological unit of the brain, the neuron, the same as the computer transistor? Is the neuron a simple on/off device, like a transistor switch? Neuroscience suggests otherwise. We are only beginning to understand how the human brain works and observational scientific tools like fMRI (frequency-Magnetic Resonance Imaging) form the start of this exploration. If the brain is just like a computer, then how does it work?
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