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2013: Author s Updated Note 

 

This book was first published in 2003, although the reason for publishing was always to simply 

impose some form of self-discipline on the ideas being developed prior to any possible wider review. 

However, over time, the format of the book has been superseded by the content of the Mysearch 

website: www.mysearch.org.uk, which expanded an original interest in AI into other fields of scientific,  

philosophical and theological thinking linked to the fundamental issue of human evolution. The 

subsequent development of this website also used an essay by William Clifford (1845-1879),  entitled 

the Ethics of Belief, as a guiding principle. Clifford s essay can be summarised in terms of three lines 

of arguments that can be applied to all information before acceptance as fact: 

 

1) Duty of Inquiry: It is wrong in all cases to believe on insufficient evidence. In this respect, It is 

better to doubt and to investigate than to simply believe. 

 

2) Weight of Authority: We may believe the statement of another person, when there is reasonable 

grounds for supposing that this person is knowledgeable and speaks the truth, so far as it is 

known. 

 

3) Limits of Inference: We may believe in that which goes beyond our experience, only when it is 

inferred from our experience and supported by the assumption that what we do not know is like 

what we already know. 

 

The original book has been reviewed, after some 10 years, in order to judge whether any of the 

predictions have proved to be too far wide of the mark. In this respect, this document still represents 

the original book, although its format has been changed to A4 and some additional footnotes 

inserted.. On reflection, the original predictions of the book are still preferred to some of the very 

optimistic statements that could be found at the start of the new millennium. However, the 

development and uptake of mobile technology has undoubtedly had a profound impact on modern life 

styles within this same timeframe. It is also clear that many other developments have occurred in 

associated fields of research, which may ultimately help realise the goal of some form of artificial 

intelligence. This said, the basic underlying computing paradigm still seems to only reflect what has 

been described as codified human reasoning, i.e. it is without any real independent cognitive ability, 

despite the fact that processing hardware has continued to improved in-line with Moore s Laws. Of 

course, we may see another breakthrough any day, although it is more probable that we will have to 

wait another 10 years, at least, to see any significant progress being made on the idea of cognitive 

computing that is required to underpin the next paradigm shift towards AI. 
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2003: Author s Original Note 

 

This book has been written for anybody wishing to get a broader understanding of the issues 

surrounding Artificial Intelligence (AI) and the wider implications on the future of humanity. For this 

reason, it was felt important that the book should adopted a style that does not require a degree in 

mathematics, or any other science, to understand the issues that could grow to threaten humanity in 

the next 50-500 years. However, an interest in the topics and an open mind could still be essential. 

 

The premise of book is that the development of AI should not be considered in technical isolation, but 

rather seen as the next potential step in the evolution of intelligent life on Earth. The book starts by 

introducing a broad range of predictions associated with AI, which may have already influenced the 

perception of AI. However, subsequent sections then go on to gain a wider perspective, inclusive of 

not only the technology issues, but also the philosophical and social issues, as the implications of AI 

go well beyond the confines of science. While important issues are not treated lightly, it was 

considered more important to try and see the bigger picture. As such, the book does cover a wide 

sweep of topics that are believed to be relevant to the potential development of a concept being called 

Hybrid AI and its eventual impact on the future of humanity. 

 

The term paradigm is also used, as in science, to describe a conceptual model of operation. 

Throughout history, scientists have developed new paradigms that have completely overturned an 

earlier model of how we view the universe. This book reviews some of the most important historical 

paradigms because they provide a perspective on how society has come to perceive the world, at this 

point in time. However, the core of the book is primarily focused on a new paradigm in which hybrid AI 

could evolve and ultimately supersede what we currently understand humanity to be, while still 

challenging the assumptions that underpin this model at every stage. 
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 1 

1 PROLOGUE 

Carl Gustav Jung: 1875-1961 

As far as we are able to understand, the only aim of 

human existence is to kindle a light in the darkness of 

mere being.  

 

Somewhere back along the path of evolution, life began as little more than a cluster of replicating 

cells. After eons, spanning thousands of millions of years, life has evolved and intelligence emerged 

to help DNA preserve its existence. Over what appears to be a seemingly impossible amount of time, 

intelligence has grown to become self-aware, conscious of its own existence. But yet even more time 

had to pass before sentience was capable of articulating itself through an explosion of languages that 

allowed knowledge to be preserved and built upon over hundreds of thousands of generations. 

However, despite all progress, our sentient minds still seek answers that will explain the purpose of 

existence. Some have looked to God for an answer, while others have turned to science, only to 

discover a universe of ever increasing size, age and complexity. 

 

After some three and a half thousand million years, mankind has evolved to become the predominant 

intelligent life on planet Earth. A small, possibly insignificant planet, circling a small unremarkable star 

in a universe of countless stars within countless galaxies, which are receding outwards at near light-

speed; a legacy of the primordial Big Bang event some 15 billion years in the past. On this scale, it 

would seem inconceivable that mankind should be the only life form that is sentient, self-aware and 

intelligent enough to signal between the stars. However, despite years of searching, no sign of other 

intelligence has yet been found and it sometimes appears that the very laws of the universe conspire 

to make the distances between the stars impossibly large.  

 

So what is the purpose and future of sentient, intelligent life on Earth? Is mere existence enough or do 

we kindle the flames so that the light may shine further? 
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2 PREMISE 

The goal of artificial intelligence (AI) is the creation of a machine that can think. However, this then 

raises an important question:   

 

If a machine can think, is it alive?  

 

Certainly, one day, an AI sentient life form may exist, however it is not a foregone certainty. At this 

point in time, in spite of all the technical achievements that have led to the information age, computers 

are still essentially only very fast computational engines without intelligence or self-awareness. One of 

the biggest problems is that we do not yet really understand how our own intelligence works or what 

we really mean by sentience. Therefore, the development of AI will involve a journey of discovery 

about the very essence of humanity. However, if we can develop artificial intelligence, we may also 

have to consider whether such life forms would, either in part or in totality, live in an extended or 

artificial reality (AR). 

 

If so, would such an existence question our own perception of reality? 

 

Initially, this book set out to evaluate whether artificial intelligence (AI) and artificial reality (AR) would 

be possible, based on extrapolating future advances in computer technology. However, in the process 

of researching the technical potential to create an artificial intelligence, the question of the sentience 

of that life form also arises. If AI were sentient, issues of morality would have to be addressed. 

Likewise, the ability to create an artificial reality that was indistinguishable from the physical reality 

that surrounds us would also raise further fundamental questions. All of a sudden, the research was 

generating more questions than answers and the scope of the questions was becoming increasingly 

broad in nature. These questions encompass issues of theology and philosophy and require an 

evaluation of the changes in science, technology and society that would allow the concept of AI and 

AR to evolve. 

 

While this book is not attempting to provide answers to Life, the Universe & Everything, the subject 

does demand some discussion of many accepted and possibly profound beliefs, both in theology and 

science. Therefore, an attempt is made to understand the true scope of the changes that would have 

to take place for AI & AR to develop. However, equally important, this discussion also tries to consider 

the potential implications should such developments occur. It is highlighted that many people might 

not like some of the implications drawn, not because they are necessarily that wide of the mark, but 

because the implications for mankind in such a future may not appear promising from our present 

perspective. Unfortunately, just because we do not like the consequences does not necessarily make 
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the conclusions wrong. It is in the nature of paradigm shifts that they are often unpalatable to the 

majority, when initially presented. 

 

A paradigm is a term often used in physics to describe a new model of how things work. For 

example, Copernicus overturned the view of the universe by placing the Sun, rather than the Earth, at 

the centre of our solar system. Today, most people accept this paradigm as a statement of fact, but 

when first introduced in 1514, it started a process that shook the belief system of contemporary 

society. In order to accept Copernicus  idea, society had to undergo a paradigm shift of thinking from 

one model to another. Different generations and cultures grow up within a belief system 

encompassing various theological, philosophical and scientific paradigms. These belief systems can 

be the bedrock that gives meaning to people s lives. Therefore, challenging any established belief 

system with a new paradigm can be both difficult and possibly dangerous. However, paradigm shifts 

are a mechanism through which mankind has evolved and developed its ideas from initial concept to 

accepted reality. 

 

Undoubtedly, in order to truly understand the potential implications that AI and AR may have on the 

future of the human race will involve further fundamental paradigm shifts. It has been the nature of 

human thinking to place itself at the centre of the universe. But, as we grow from childhood, we learn 

to accept that we are not the axis on which the world spins, equally our world is but a satellite within a 

solar system that is but one of millions in the Milky Way that is, in turn, but one of millions of galaxies. 

While most of us come to accept these humbling facts, many still hold to the notion that mankind will 

simply continue to evolve in order that one day, according to the creed of science fiction, we may 

bravely go where no man has gone before and in so doing, come to understand the meaning of 

existence. Of course, many religions will argue that the meaning of life will never be found through 

science, as life is simply the first step in a larger journey.  
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.  

Figure 1: Ascent of Homo Primus 

 

The potential of successive AI paradigm shifts may not only come to underline mankind s peripheral 

position in a very large universe, but also come to challenge our ability to remain the dominant 

intelligent sentient race on planet Earth. Within a future paradigm, Homo Sapien could become the 

first species ever to have to accept its own biological extinction, in fact, it may have already 

happened. 

 

 

All great truths start as blasphemy. 

George Bernard Shaw  

(1856-1950) 
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3 PREDICTIONS 

What are the implications of AI and when will it happen? 

 

Well, there is probably not a definitive answer to such a question, but it is possible that the seeds of AI 

have already been sown, initially through science fiction and then more specifically through science 

future predictions. At the start of the 21st century, the World-Wide Web (WWW) has already grown to 

become a global database of information of unparalleled size and accessibility. If information is the 

catalyst for change, then the next century could bring about some remarkable paradigm shifts. 

Therefore, in this initial section, we will explore some of the information and opinions of a broad cross-

section of people across the world, which are accessible on the WWW. This process of review will be 

divided into 2 broad sections: 

 

o Technology Predictions 

o Technology & Computers 

o Evolution 

o Cyber Minds 

o Cyber Universe 

 

o Social Predictions 

o People & Society 

o Economy 

o Globalisation 

o New Life 

o Dangers 

 

The scope of these predictions extrapolates the potential ability of technology over the next 50-500 

years to determine the future evolution of Homo Sapien intelligence and the ability to construct 

alternative realities within cyberspace. Having established a broad base of technology predictions, the 

second stage will then be to review complementary opinions concerning the social and political 

changes that might be required to support the overall development of AI. 
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3.1 Technology Predictions 

 

The timeline for many of the predictions to occur is as little as 50-100 years, although this optimism 

will be challenged in later sections. However, it is clear that many now believe that it is not a matter of 

whether these predictions will happen, simply a question of when. The bottom line is that there is the 

potential for the extinction of Homo Sapiens, as the dominant intelligence on the planet, within the 

next 500 years.   

 

3.1.1 Technology & Computers 

 

Technology has been a major catalyst for change for the last 200 years.  Given reasonable social & 

economic stability, computer based technology could further accelerate the rate of change over the 

next 200 years. 

 

o By 2030, artificial parts could replace about 98% of the weight of the human body. 

 

o In the same time it takes a biological nerve signal to get from a surgeon's fingertip to the brain, an 

electrical signal could cross the Atlantic on an optical fibre. 

 

o Developments in machine-enhanced intelligence will cause knock-on developments in 

biotechnology, materials, genetics, nano-technology and energy research. 

 

o Over the next few decades, with cheap chips and easy networking, every device that can be 

connected to the network will be connected.  

 

o A decade ago, computers began to assist with the layout of circuits. They now do this far faster 

than people. By 2015, they will start designing their own offspring.  

 

o Binary is already the dominant language on planet Earth with today's machines having more 

conversations in 24 hours than the entire human race in all history. 

 

o The growing understanding of genetics will change evolution from Darwinian to Lamarckian 

evolution. However, the implications of a direct brain-computer-interface (BCI), expected around 

2030, could cause the most profound step in evolution. 

 

o By 2015, it will be possible to make links to the peripheral nervous system. By 2030, this will have 

evolved to the point where the human mind and machine-based intelligence are directly linked. 

The computer will effectively offer an extension to the human brain. 
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o Machines will probably surpass overall human intellectual capability by the mid 21st century and 

be capable of emotional feelings. 

 

In the majority, most predictions imply human and computer evolution converging to some future point 

where a new species, Homo Machinus, effectively evolves and has the capability to utilise both 

human and machine knowledge. This new species would have a shared consciousness by virtue of 

being linked via a global network.  

 

3.1.2 Evolution 

 

The rapid development of both silicon and biotechnology could soon bring the human race to a critical 

point in its evolution where it can start to break free of its biological roots. As a consequence, the 

remaining lifetime of Homo Sapiens could be limited.  

 

o Homo Sapiens have now reached a position where three significant developments could radically 

change the evolutionary mechanisms.  

 

Ý Humanity is beginning to understand the fundamental concepts of evolution and can therefore 

start to manipulate evolution rather than be driven by it.   

 

Ý As humanity becomes more capable of directly manipulating its own genome, artificial rather 

than natural evolution becomes the new driving force. 

 

Ý Humanity is beginning to create artificial life systems that may eventually supplant the whole 

notion of carbon-based life.  

  

o It is often believed that the natural process of evolution can continue to progress indefinitely, 

however there may be biological limits to the development of Homo Sapiens: 

 

Ý Humanity needs to improve the power of its central nervous system and the processing 

capacity of its brain.  

 

Ý Calculations suggest that a brain based on cell-based neurones is limited to about 20cm in 

diameter. As such, its maximum effective intelligence may only be 20-50% greater than we 

currently possess.   

 

Ý Maximum intelligence is the result of trade-offs between synaptic density, signal transmission 

speed, processing speed, interconnectivity and thermal limits. 
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Ý Synaptic processing takes 1-2ms. Therefore, the more synapses, the slower the processing. 

It is estimated that there are 1014 synapse connections in the brain. 

 

o In contrast to human evolution, we can expect the descendants of the desktop computers to be 

thousands of times faster with comparable increases in memory capacity. By 2015, a typical 

machine may be capable of processing at about 5 million instructions per second with about 1 

terabyte of memory1. This would compare to the human brain having around 1000 million 

operations per second, with a memory of 10 terabytes.  

 

o It is often a mistake to assume progress will continue at today's rates. Technology feedback could 

make succeeding generations of computers arrive faster, with each successive generation 

helping in the development of the next. So it is being predicted that some computers may be 

millions of times smarter than Homo Sapiens by 2030. What they might ultimately achieve is 

guesswork. 

 

o The past has shown us that evolutionary dominance can pass to new species. Therefore, the 

future of intelligence and sentience may outgrow the potential of Homo Sapiens and give rise to 

new life forms: 

 

Ý Homo Optimus: Created by the manipulation of the human genome to maximise the potential 

of a cell-based brain. 

 

Ý Homo Cyberneticus: Created by the development of a direct brain-computer-interface 

allowing the artificial enhancement of intelligence. This interface would also effectively allow 

telepathic communication of all individuals connected to the network. 

 

Ý Homo Hybridus: Produced as a combination of both genome and computer enhancements. 

This sentient being may start to lose many of its human characteristics. 

 

Ý Homo Machinus: As the human mind gradually moves further into the machine world, the 

organic body might become redundant. 

 

Ý Homo Primus: At some point, sentient intelligence may break free of any human connection 

and become an artificially intelligent (AI) life form that is both intelligent and sentient. The 

consciousness of Homo Primus may reside in a large central system capable of supporting 

dozens of robotic peripherals or persona. 

                                                 

1 2013: Direct CPU performance comparisons can now be quite complex given with multiple core architectures. However, 

the Intel i7 core processors in many laptops will already have a MIPs rating well in excess of 5MIPs. However, while such 
improvements have ƭŜŘ ǘƻ ǘƘŜ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ΨǎƳŀǊǘŜǊΩ ŘŜǾƛŎŜǎΣ ǘƘŜ ǳƴŘŜǊƭȅƛƴƎ ǎƻŦǘǿŀǊŜ ƳŜǘƘƻŘƻƭƻƎȅ Ƙŀǎ ƴƻǘ ǊŀŘƛŎŀƭƭȅ 
ŎƘŀƴƎŜŘ ƛƴ ǘƘŜ ƭŀǎǘ нл ȅŜŀǊǎΣ ƛΦŜΦ ƛǘ ƛǎ ǎǘƛƭƭ ΨŎƻŘƛŦƛŜŘ ƘǳƳŀƴ ǊŜŀǎƻƴƛƴƎΩΦ 
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It is certain that there will be strong reaction to tinkering with the human species. Not everyone will 

welcome it, either for religious or ethical reasons, or for reasons of personal preference. However, the 

predictions suggest that once free of cell-based evolution, and aided directly by silicon, the whole 

pace and nature of evolution will change forever. If so, intelligence provided by the cerebral volume of 

the left-right lobes could be augmented by a third lobe, the machine. Unlike Darwinian evolution that 

takes millions of years, this process may take place in the next 50-500 years. Clearly, such sentient 

beings could think in new ways that may seem alien to present-day humanity. So the question is 

whether mankind will seek to develop a symbiotic relationship with these machines  or be wiped out 

in conflict. 

 

3.1.3 Cyber Minds 

 

The next few centuries may see the accelerated evolution of several sub-species of humanity plus a 

new AI life form trying to co-exist on a planet with finite resources. However, cyber-minds may elect to 

live in cyber-space, supporting their own artificial reality (AR), which is literally an additional dimension 

that will require further consideration. 

 

o Homo Sapiens evolved to meet the survival challenges of a physical universe2. However, as 

intelligent life developed, it evolved the capability to conceptualise the physical universe, thereby 

giving rise to the notion of mental space.  

 

o When it became possible to link together computers that were physically separated; cyberspace 

was created.  In the future, new enhanced sentient beings could also be linked to cyberspace, 

thereby sharing either an extended or alternative reality.  

 

o Intuitively, Homo Sapiens evolved to interact within physical space comprising of spatial and time 

dimensions. While physical space is diverse, it is entirely governed by the laws of physics and as 

such limited by these laws. 

 

o The ability to make mental models of physical space has provided the ability to conceptualise 

fictional entities that do not actually exist. Therefore, mental space has grown to be much more 

than just a representation of physical space by including imaginary or abstract concepts.  

 

o Within cyberspace there are no fundamental laws of the universe defining (or restricting) how 

things should behave or interact. Imagination would be the only limit. 

 

                                                 

2 2013: This statement needs to be qualified as humanity has not directly evolved to meet the challenges of the physical 

universe, at large, only the finite challenges of planet Earth. This limitation may drive the need for both hybrid AI and AR. 
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o Human mental space continuously grows. For example, no one in the 12th century could have 

imagined the full extent of modern technology, because they did not possess the basic building 

blocks of understanding. Therefore, future paradigm shifts in mental space will require the 

understanding and sharing of new concepts that may not currently exist. 

 

In evolutionary terms, there is no difference in intelligence between a person in the 12th & 21st century. 

This may not be the case when comparing sentient beings in the 23rd century and beyond. There is 

the obvious possibility that machine intelligence will invent its own concepts that cannot be readily 

understood by comparatively limited human senses and intelligence.  

 

3.1.4 Cyber Universe 

 

The previous predictions of the future have been extrapolated based on computer technology 

achieving sentient intelligence; first as an extension of Homo Sapiens, but eventually as an 

independent AI life form.   

 

So how would such sentient beings view the physical universe? 

 

o A by-product of intelligence appears to be the ability to perceive abstract concepts. Computer 

technology controlling all sensory inputs could provide the ability to construct the perception of an 

effective artificial reality (AR). 

 

o In principle, a cyber universe could be but one of an infinite number of universes existing in AR. 

Each AR could provide the perceptual environment for a single person or community.  

 

The other by-product of human intelligence is communication and the need to form social groupings, 

both for pleasure and protection. So while speculative, there is no reason to assume that increased 

intelligence alone would change the basic need to form social groups, varying from close friendships 

to nation states. 

 

3.1.5 Summary 

 

In the appendix of this book are a number of timelines covering the scope of human achievements. 

While the achievements up until the 20th century are remarkable, it has been the achievements of the 

20th century that have truly transformed human society. In no small part, the computer and information 

technology have played a pivotal role in this transformation. Today, in modern societies, most people 

have developed sufficient technical literacy to accept and operate the day-to-day technology we meet 

in the home or work. Of course, several generations have now grown up having been surrounded by 

technology gadgets and fed on a staple diet of science fiction since infancy.  
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So surely, at least, these generations are well equipped to accept whatever future technology has in 

store? 

 

Well, it is entirely possible that a future driven by technology alone may have more surprises that we 

care to really think about. The almost subliminal message in most of the technology predictions is that 

rate of change of society is now linked to the increasing capability of machines to think and solve 

problems on our behalf, but which may one-day evolve independently of humanity.  

 

Why would humanity develop a technology that might make itself obsolete? 

 

Well it is possible that while mankind assumes a self-image of sophistication; it is still driven by the 

primitive instinct to survive in what remains a competitive, and possibly more dangerous, world. As 

such, one could predict that people and society will continue to accept new technology that appears to 

give them an edge over the competition. The idea behind the nuclear arms race is a chilling 

testimony to the logic behind this type of thinking3.  

                                                 

3 2013: Most people might now accept that many of the ideas outlined in this section are not Ƨǳǎǘ ΨǎŎƛŜƴŎŜ ŦŀƴǘŀǎȅΩΣ ōǳǘ 

ǎƻƳŜǘƘƛƴƎ Ǉƻǎǎƛōƭȅ ōŜǘǘŜǊ ŘŜǎŎǊƛōŜŘ ŀǎ ΨǎŎƛŜƴŎŜ ŦǳǘǳǊŜΩΣ ŀƭǘƘƻǳƎƘ ǘƘŜ ǘƛƳŜǎŎŀƭŜǎ ƳƛƎƘǘ ǎǘƛƭƭ ōŜ ǎǳōƧŜŎǘ ǘƻ ƳǳŎƘ ŘŜōŀǘŜΦ    



THE PARADIGM SHIFTS TOWARDS AI  

 

www.mysearch.org.uk  12 ©Copyright 2004  

3.2 Social Predictions  

 

Initially, human society evolved to meet the most fundamental needs; these being the physiological 

need for food, warmth and shelter plus the need for safety, protection and suppression of fear. These 

needs have also helped define the physical structure of our societies in terms of the need for villages, 

towns, cities, and nations. However, beyond these physical structures, our social needs have also 

helped to evolve the cultural structures through which we learn and acquire knowledge about the 

world around us. Today, as we evolve towards a global, multicultural world, human society has 

become a collective mosaic of hundreds of diverse views and beliefs. Any technology projections 

cannot be considered outside the complexity of the society in which it is evolving. Today, we are 

evolving towards a global society with nearly 6 billion people, which is highly dependent on 

technology. Without a major catastrophe, it will be very difficult to put technology into reverse.  

  

3.2.1 People & Society 

 

History suggests that while people can affect the rate of change to some degree, they cannot stop it, 

i.e. a Pandora s box dilemma. 

 

o If society reflects the need of its inhabitants, then it is possible that society may block the 

evolution of new types of sentient beings. However, it is not clear that all societies will reach the 

same decision. 

 

o The reduced number of people dying is causing a major change in the age demographics of the 

population. People once classed as old are now in the majority and hold significant power and 

wealth, while having increasing expectations about their quality of life. 

 

o The population growth rates in first world countries are declining rapidly. At the same time, these 

societies are under pressure to transition from manufacturing to service based economies. As 

such, robotics may become a decisive competitive factor in both economy types.  

 

o By 2020, robots could be capable of doing almost any physical or mental job. What people do for 

a living is then a matter of debate, but more and more people could be forced to examine what 

they really want out of life. 

 

o Expectations of life continue to increase, but there are physical limits in terms of resources. Virtual 

reality is already showing glimpses of a world of infinite possibilities constructed from only bits & 

bytes 

 

o It is said that politicians ignore things until they become major problems. In reality, it is we, the 

people, who refuse to accept the imposition of solutions that affect our lives in terms of monetary 
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cost or personal freedoms. This is especially true of problems that require long-term solutions, 

greater than a human lifetime. 

 

o Geography will become less and less important in our relationships and interactions. The Internet 

has already shown its latent ability to allow people to socialise across all geographies. The 

continued development of virtual reality interfaces and persona avatars4 could radically change 

society in the richer countries controlling advance research. 

 

The nature of many of the predictions in this section raises the fundamental question as to whether 

people and society really have any effective control over their long-term destiny? 

 

3.2.2 Economy 

 

If people and society are changing as a result of developments in computer systems, it probably will 

not surprise anybody that predictions relating to the economy follow a similar line. 

 

o 20th century economics will simply not work in the future. Consequently, our current concepts of 

wealth, money and ownership will undergo radical change.  

 

o The stock exchange has already stopped being a trading floor involving personal interactions and 

become a distributed computer environment. It has already effectively moved into cyberspace.  

 

o Given huge increases in processing speeds, computers will be able to make decisions within 

microseconds of receiving information. Differences in distance from the information source will 

become increasingly important. For example, being just 200m closer to the source of financial 

information makes one microsecond difference to the time of its arrival, which although seemingly 

insignificant in human terms, is of a sufficient duration for a fast computer to buy or sell before a 

competitor has even received the information.  

 

o In such a world, the current concept of a stock exchange would cease to exist. Already, private 

individuals are beginning to suffer because institutions are better positioned with the latest (and 

more expensive) expert system software.  

 

The implications of such change may be the fundamental redistribution of money and wealth. Those 

professions and institutions that are slow to adapt to the new economy will vanish. Many of today s 

accepted professions could simply become redundant and again people will be forced to re-evaluate 

the purpose of their lives. 

                                                 

4 In computer technology, an avatar is often seen as a graphical icon used to represent a person in an Internet chat-room. 

In the future, an avatar could develop as a complete alter-ego visualised in artificial reality. 
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3.2.3 Globalisation 

 

At the start of the 21st century, we have a world population of nearly 6 billion people.  While wealth re-

distribution is occurring through the migration of manufacturing industries from developed to 

developing countries, expectation is possibly spreading faster as a result of TV and the Web. As such, 

it is not clear that the expectations of 6 billion people can be met.  

 

o Urban life was brought about a few hundred years ago with the onset of the industrial revolution. 

However, information technology could reverse the need for many people to be in close proximity 

to a factory or office located in the city. Once people can be physically separated from their place 

of work by virtual and robotic interfaces, they could in theory live anywhere. 

 

o Currently, tourism is one of the world's fastest growing industries, but at what cost? Transporting 

millions of people to exotic locations has a downside in terms of personal stress, natural 

resources and overcrowding. The alternative, if we cannot go to the real place, could be to take a 

virtual trip, especially if this technology could directly stimulate all our senses, i.e. sight, sounds, 

smell, taste and touch. 

 

o Political systems are already changing as a result of today s Internet system. As more and more 

people have access to information, their life expectations will change accordingly. Again, adding 

virtual interactive interfaces to the Internet may allow people and ideas to consolidate into cyber-

communities, independent of geography. 

 

In essence, information networks are already starting to create fledging cyber-communities. These 

virtual communities may grow to have populations as large as nations, but have instantaneous 

communication with their entire population and have easier means of policing their population. 

Whether cyber-communities with conflicting interests can peacefully coexist remains to be seen. 

 

3.2.4 New Life 

 

Some research is already setting the expectation that people can live to 120. However, at the same 

time, people do not want to be old for 60 years; therefore quality of life issues will increase. 

 

o Neural networks are a developing computer technology based on similar principles to that of 

neurons in the brain. As this field develops, we may be able eventually to make a good emulation 

of biological neurons.  

 

o Scientists are already looking to produce an almost perfect electronic equivalent of the human 

brain, neuron by neuron.  
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o In the brain's neurons, signals travel at hundreds of metres per second. In optical connections, 

they travel at hundreds of millions of metres per second, millions of times faster. This means that 

while the emulation of the brain may behave in a similar way, it could be much faster, maybe 

millions of times faster. 

 

o The brain is limited in size by a variety of biological constraints. Equally, many learning processes 

in the brain stop soon after birth or in childhood.  

 

o Our brains can be likened to computers before the Internet, i.e. they are useful, but 

communication between them can be slow and inefficient. If a brain could be directly connected to 

a machine, and those machines connected to the network, then the human brain could also 

become part of a larger networked intelligence. 

 

o Not all creatures require a physical presence. Some may know nothing about the physical world, 

and have no physical manifestation other than bits stored in memory somewhere, but still be 

alive with a perception of existence. For example, we may create pets that live their lives 

exclusively in cyberspace. Artificial life researchers have already created and evolved whole rain 

forests full of synthetic organisms with complex interactions.  

 

According to these predictions, the first generation of life forms has already been born in cyberspace. 

Although nobody is claiming these creations have either intelligence or sentience, they are a 

reflection of the mind-set that would see technology evolve along these lines. 

 

3.2.5 The Dangers  

 

History would suggest that goodness has not necessarily emerged as a result of increased 

intelligence or knowledge. Therefore, future sentient beings, no matter how intelligent or 

knowledgeable, may not be nice people. As such, the future may never be a techno-utopia.  

 

o Many future developments will be more secretive, more cunningly disguised, better marketed and 

packaged so that we simply accept them into our lifestyles without protest.  

 

o As a result, public accountability may fall. It may become increasingly difficult to find unbiased 

information about any new development, so informed public debate will also become increasingly 

difficult. 

 

o We may have very little input to computer design by 2010. Smart computers may start to design 

their own offspring in an evolutionary process that will result in creations we are not capable of 

understanding.  
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o Automated crime will continue to develop, evolving and adapting viruses to cause network 

instability through widespread malicious attacks on the system that further the interests of 

pressure groups of all kinds. 

 

o Industrial espionage will develop robotic insects to transport miniaturised surveillance equipment 

into a competitor's office to both look and listen in on their activities. These devices may come 

and go entirely unnoticed by the human inhabitants or intruder warning systems. 

 

o Surveillance under the disguise of law and order starts to restrict personal freedom. We are all 

subjects of Reality TV. 

 

Overall there is a danger that the real or physical world may become an unpleasant place to live for 

many people. As such, many people may find cyberspace an increasingly attractive proposition, so 

much so that some people might want to live there. 

 

3.2.6 Summary5 

 

The overall implication of both the technology and social predictions appears to suggest that almost 

every institution we know today will be changed dramatically by intelligent computer systems. As a 

result, even by the end of the 21st century, human society may be barely recognizable to those of us 

born in the 20th century. There is perhaps also a sense that we are no longer in control of technology, 

but rather simply dependent on it.  

 

Many of the people responsible for these predictions may insist that they were not meant to be 

interpreted in a pessimistic manner. However, the intention is not to be either pessimistic or optimistic, 

but rather realistic. Therefore, within the scope of this book, we are attempting to review the changes, 

in both technology and society, which could bring about the necessary paradigm shifts in thinking that 

would allow AI and AR to be both developed and accepted. While most of us accept the general 

notion of change that is going on around us, it is still difficult for us to truly understand what the mind-

set of society might be like in the next 50-100 years. In order to get some perspective on this issue, it 

is sometimes easier for us to consider our current perspective of historical events that were, at the 

time, major catalysts for change. Many of these events are now accepted as a good thing, but were 

initially viewed with mistrust and even horror. Therefore, in the next section, we will review a broad 

cross-section of paradigm shifts that ultimately had a major effect on some of the beliefs of present-

day society.   

                                                 

5 2013: Again, while many may accept the possibility of many of these social predictions, the last decade has also 

highlighted the dangers for increased fragmentation due to ever growing differences in cultural and religious values. This 
situation could be compounded in the future as key resources become subject to increasing demand caused by population 
growth and climate change. 
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4 PARADIGM SHIFTS 

It needs to be understood that there is a big difference between a prediction and a paradigm. 

Predictions are often seen as a bit of thought provoking fun without necessarily being threatening, 

because generally they do not affect the here-and-now. In contrast, a paradigm shift can be both 

difficult and dangerous, because it is often seen as a direct attack on an existing belief system. This 

may be particularly true of any of the potential AI paradigm shifts to be discussed throughout this 

book. There are 3 primary attributes associated with AI that may invoke reaction: 

 

o Intelligence 

o Sentience 

o Life 

 

Intelligence is linked to the ability to learn and solve problems, while sentience is linked to an ability to 

feel emotion and a sense of self-awareness. Many might accept that AI could be classed as 

intelligent; some may even accept a degree of sentience, but the combination of intelligence and 

sentience that implies the creation of a new life form is an all-together different proposition. All of a 

sudden, the paradigm shifts are not just within the scientific communities, but can cut across almost 

every aspect of human existence. So before addressing the issues associated with a specific AI 

paradigm shift, it is important that paradigms that influence how people currently view the world be 

reviewed and considered. The scope of these paradigms will cover a broad spread of human 

thinking6: 

 

o Evolution 

o Cosmology 

o Astronomy 

o Physics 

o Theology 

 

                                                 

6 2013: Later, within the development of the Mysearch website, the idea of paradigm shifts was developed into the section 

ŎŀƭƭŜŘ ΨWorldviewsΩΦ Iƻǿ ŀ ǇŜǊǎƻƴ ƛǎ ǎŀƛŘ ǘƻ ŎƻƳŜ ǘƻ ŀ ƎƛǾŜƴ ǿƻǊƭŘǾƛŜǿ Ŏŀƴ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎ ŜƛǘƘŜǊ ŜŘǳŎŀǘƛƻƴ ƻǊ 
indoctrination depending on your own worldview. 
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4.1 The Classical Universe  

 

Various descriptions of the universe have existed in theology and mythology texts for many thousands 

of years. However, Aristotle provided one of the earliest scientific, albeit classical descriptions of the 

universe:  

 

Region Acceptance Description 

Earth 
Believers & 

Non-believer 

Material universe built of four elements; earth, 

water, air & fire. 

Heaven Believers 
Heavenly universe is made of a fifth element 

called aether or quintessence 

 

Table 1: Aristotle s Classical Universe 

 

At a fundamental level, two distinct views exist concerning the nature of universe that can be 

described in terms of a believer or non-believer  paradigm.  

 

o A non-believer only views the universe in terms of its material substance that operates according 

to the laws of nature.  

 

o In contrast, a believer, while accepting the material universe and laws of nature, also believes in 

some form of divine intervention at work within the universe.   

 

As such, the non-believer assumes that there are no miracles, other than the unexplained miracle  of 

the material universe. Ultimately, everything in the non-believer s universe must be explained using 

the laws of physics. In contrast, the believer accepts the possibility of miracles  that allow events to 

occur outside the normal laws of nature. In effect, the believer accepts the existence of an additional 

dimension  that exists outside the normal material universe. However, the real issue of importance 

that separates these two basic paradigms, in respect to AI, concerns the issue of an immortal spirit or 

soul. Within the believer paradigm, an immortal spirit is a gift from God that cannot be imbued by man 

into an AI life form. However, there appears to be some ambiguity as to whether sentience could be 

refuted solely on the basis that it was created artificially. 
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4.2 Evolution 

 

4.2.1 Modern Cosmology 

 

We will deal with evolution, not only in the sense of human evolution, but the evolution of the universe 

as a whole7. One of the central themes behind many of the paradigm shifts to be discussed involves 

mankind s position with respect to the rest of the universe. The modern cosmology paradigm suggests 

a universe evolving in terms of its expansion in both time and space. The current accepted cosmology 

paradigm forwards a model of a universe expanding from a singularity since the Big Bang event 

some 15 billion years ago. As such, the visible universe can be described as a sphere expanding in 

all directions at the speed of light for all this time, so let us put some numbers to the size of this 

universe: 

 

o Radius = 15,000,000,000 light years 

o One light year = 5,865,696,000,000 miles 

o Diameter = 180,000,000,000,000,000,000,000 miles 

o Volume = 4/3 P R3 = big, big, big, big, big number 

 

In Figure 2 overleaf, the evolution of the material universe is put into some perspective by cross-

referencing some of the key evolutionary events. As stated, based on current cosmology, the universe 

is believed to have started some 15 billion years ago. In comparison, recorded human history is less 

than 10,000 years. On this scale, human history accounts for less than 1/millionth of the age of the 

universe. Clearly, natural evolution appears to be in no rush when working on a cosmic timeframe. 

Therefore, a paradigm that suggests that a new AI sentient life form could become the predominant 

intelligence on planet Earth in the next 500 years is all the more astounding and possibly alarming. 

  

                                                 

7 2013: The Mysearch website has a fairly large section on cosmology plus a number of javascript calculators that provide 

comparative models for both the macroscopic and microscopic universes. 
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Figure 2: Evolution in the Cosmos 
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4.2.2 Natural Evolution 

 

Through his books Origin of Species by Means of Natural Selection (1859) and The Descent of Man 

(1871) , Darwin created what was effectively a new paradigm that was to eventually change the way 

that most people viewed the world.  

 

 

 

Figure 3: Charles Darwin 

 

Today, Darwin s paradigm is considered nature s model for the evolution of the species. However, this 

was not always the case and little over a hundred years ago, most people would have believed that all 

species had existed since the moment of their creation, which according to some biblical references 

was around 6000 years ago. Therefore, Darwin s idea of natural evolution was a very recent and 

profound paradigm shift based on the following principles: 

 

1. Biological species do not have a fixed, static existence rather they are in a permanent state of 

change. 

 

2. All biological life struggles for existence and to produce the greatest number of offspring. 

 

3. The struggle for existence culls out those organisms less well adapted to any particular 

ecology and allows those better adapted to flourish via a process called Natural Selection. 

 

4. Natural selection and evolution require enormously long periods of time. So much so that that 

process is barely perceptible in terms of human history. 
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5. The genetic variations that ultimately produce increased survivability are random and not 

caused by God or by the organism's own striving for perfection.  

 

Many people may still dispute the implication within the last bullet, i.e. that God is not involved in 

evolution; either by rejecting the very suggestion or by the argument that God was the architect of the 

very mechanisms by which natural selection works. However, putting aside the religious debate for 

now, Darwin s idea of natural selection has become the predominant paradigm supported by the 

subsequent discovery of the double-helix mechanism of DNA. By way of an additional comment, the 

fourth bullet suggests that evolution has taken place over an enormous timescale and this is certainly 

borne out by the timeframes suggested in Figure 2. One can only be struck by the fact that 

intelligence and sentience, as associated with Homo Sapiens, has only appeared within the last 

100,000 years. In comparison to the age of the universe, these attributes of life have existed for only 

one-millionth of the assumed life of the universe.  

 

4.2.3 Artificial Evolution  

 

Somewhat surprisingly, artificial evolution has been accepted for much longer that natural evolution, 

although it would not have been understood as such. For example, people have been breeding dogs, 

pigeons and flowers for centuries and, in so doing, creating new sub-species with very specific traits. 

However, in the context of AI, much of the discussion of artificial evolution is in the guise of technical 

development. Therefore, to be clear on this point from the outset, while artificial intelligence may be 

described as a technical development, the goal of artificial life must be described as evolution. This 

process is only artificial in the sense that it transcends normal biological evolution; both in the 

mechanisms used and the timeframe in which it may occur. This will be one of the axioms of our AI 

paradigm, which covers sentient intelligent life. 

 

Jean-Baptiste Lamarck (1744-1829) is usually remembered today mainly in connection with a 

discredited theory of heredity called the inheritance of acquired traits. As such, his paradigm was 

never accepted. Lamarck's theory of evolution was based on the idea that individuals adapt during 

their own lifetime and transmit traits they acquire to their offspring. Offspring then adapt from where 

the parents left off, enabling evolution to advance. As a mechanism for adaptation, Lamarck proposed 

that individuals developed specific capabilities by exercising them, while losing others through disuse. 

While this concept of evolution did not originate wholly with Lamarck, he has come to personify pre-

Darwinian ideas about biological evolution, now called Lamarckism. 

 

4.2.4 Summary 

 

While Darwinian evolution superseded Lamarck s theory and became the accepted paradigm for 

biological life forms, this model may not be directly applicable to AI life forms. In fact many believe that 

Lamarckian or artificial evolution is the more appropriate model. However, this position may also be 
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making premature assumptions about the ultimate nature of AI sentience and its underlying survival 

and reproduction mechanisms. For example, it may eventually turn out that AI technology is closer to 

biology than electronics. 

 

Darwinian evolution works through random changes to the genome as contributed by both parents of 

the offspring. While the process of AI reproduction may be asexual, it could still be possible to change 

the equivalent AI genome8, although this would be by design rather than left to random chance. 

Equally, the principle of natural selection may still apply, although this may be more akin to market 

forces as initial developments may be driven by commercial payback. However, the greatest 

difference in the AI evolution paradigm will be its potential rate of change.  

 

The actual science through which AI will evolve has not yet been developed. However, those who 

assume that it is just a question of waiting for faster computers to develop may be fundamentally 

mistaken. The very premise of future computers just being an ever faster computational engine may 

be flawed in respect to AI. If AI is to have intelligence and sentience, it is highly likely that it will have 

to replicate processes found in our biological brain. While we undoubtedly know less than we think we 

do about our own brains, especially in connection to our perception of intelligence and sentience, it is 

a working model from which we can learn. However, we not only have to understand the nuts & bolts 

of the physical brain, but the more subtle workings of the mind through which intelligence and 

sentience emerges. In this respect, AI evolution may take much longer than some of the earlier 

predictions suggested. 

 

By way of as a footnote to this section, a factor in the timeframe of AI evolution may be the 

business model needed to fund its long-term development. Clearly, academic research may 

fund the pioneers, and expert systems and robotics could provide some initial business 

opportunities, but what will be the business case for AI in the timeframes being discussed, and 

will such a question even make sense?  

 

                                                 

8 The AI genome would be based on its neural map and the technology supporting and contributing to the AI life form. 
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4.3 Science 

 

In a scientific context, a paradigm is simply a model through which we try to articulate our 

understanding of the world. However, at the start of this section, it is important to understand (and 

respect) that some paradigms are so fundamental that they are accepted as a matter of faith. Clearly, 

there is an inference to religious belief in this statement that will be discussed further in the 

subsequent section on Theology.  

 

The paradigm shift examples selected come from just two main branches of science, i.e. astronomy 

and physics, because they are representative of the scale of the paradigm shifts in the physical 

sciences over the last 2000 years. This is also comparable to the timeframe in which many of the 

major theologies have become established. The examples also continue the theme of evolution in 

terms of intellectual achievement of the human mind. 

 

While physics and astronomy are sciences orientated towards the study of the material universe, it 

does not follow that all scientists in these fields only believe in the material universe. Many scientists 

throughout history have been devout in their religious beliefs and some were even horrified at the 

implications of the paradigm shifts they themselves introduced. So, while it is true to say that the 

physical sciences assume the laws of physics to be valid throughout the material space-time universe; 

science should always strive to be both open-minded and agnostic in its approach. This said; history 

has shown scientists to be as capable as any other section of society of blindly defending their 

paradigm beliefs until the evidence is so overwhelming that their ideas are eventually brushed aside. 

The point being made is that our belief systems, whether religious, scientific or both, are very 

important to most of us and some people regard alternative paradigms almost as an attack that must 

be repelled. Therefore, on this note, there are two questions for the reader to simply reflect on at this 

stage: 

 

If you knew that AI was ultimately better equipped to continue the intellectual evolution of life would 

you support this goal? 

 

What would be your reaction if you knew that AI was going to supersede mankind as the dominant 

intelligent life on Earth? 

 

4.3.1 Astronomy 

 

Astronomy is the science of heavenly bodies, whilst cosmology is the science of the universe. Today, 

the boundaries of these two branches of science overlap physics, which is the science of matter and 

energy. Collectively, these sciences provide the accepted paradigm of the material workings of the 

universe.  
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4.3.1.1 Aristotle 

 

Through his books, Aristotle (384-322 BCE9) put forward a paradigm of an ordered universe that was 

divided into two distinct parts, the earthly region and the heavens. The former was a place of change, 

where things came into being, grew, matured, decayed, and died. The latter was the region of 

perfection, where there was no change. In the earthly region, substances were made up of the four 

elements: 

 

o Earth 

o Water  

o Air 

o Fire 

 

Earth was the heaviest, and therefore its natural place was the centre of the universe. Consequently, 

the natural places of water, air, and fire, were concentric spherical shells around the sphere of earth. 

As the earthly region was not perfect, areas of land protruded above the water, but objects still sought 

the natural place of the elements within them. Thus stones, in which earth predominated, move down 

towards the earth, while fire moves up. The four elements differed from each other only in their 

qualities. Thus, earth was cold and dry, while air was warm and moist. Changing one or both of its 

qualities, transmuted one element into another. Such transmutations were going on constantly, 

contributing to the changes in the earthly region.  

 

In contrast, the heavens were made of a fifth element that was an immutable substance called aether 

or quintessence. Heavenly bodies were part of the spherical shells of aether that fit tightly around 

each other, i.e. Moon, Mercury, Venus, Sun, Mars, Jupiter, Saturn plus the stars. Each spherical shell 

or sphere had its particular rotation that accounted for the motion of the heavenly body contained in it. 

The natural motion of heavenly bodies and their spheres was perfectly circular, neither speeding up 

nor slowing down. While Aristotle s paradigm was undoubtedly ingenious, it proved incapable of 

predicting some astronomical observations. For example, the heavenly bodies did not move with 

perfect circular motions, they sped up and slowed down, and in the cases of the planets even stopped 

and reversed their motions. Aristotle tried to account for these anomalies  through various 

modifications to the central paradigm, however they were both complex and ultimately doomed to 

failure.  

 

                                                 

9 BCE = Before Common Era; CE = Common Era 
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4.3.1.2 Ptolemy 

 

Aristotle's model was the accepted paradigm for a very long time, however mathematicians who 

wished to make geometric models to predict the actual motions of heavenly bodies began using 

different approaches within a century of his death.  

 

 

Figure 4: Ptolemy 

 

Ptolemy, who lived in the second century, is attributed with the next major paradigm shift based on his 

work called Almagest. In this work, Ptolemy presented a complete system of mathematical 

constructs that accounted for the observed motion of each heavenly body using three basic 

constructs called: 

 

o The eccentric,  

o The epicycle, and  

o The equant.  

 

An eccentric construct is one in which the Earth is placed outside the centre of a geometric 

construct. In this system, the Earth is displaced slightly from the centre of the universe. Although this 

construct violated the rule that the Earth was the centre of the universe, the displacement was very 

small and was therefore considered to bend, rather than break, the rule.  
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Figure 5: The Ptolemaic System 

 

The significance of the Ptolemaic system in comparison to the Aristotle system lies not in the actual 

detail of the method, but in the overall approach. Aristotle s solution is more of a philosophy than 

proven physics, whereas Ptolemy s solution was based on mathematics and subject to the rigor of 

observation. In this respect, Ptolemy s solution was a significant paradigm shift in scientific thinking. 

As such, Ptolemy s approach was to provide the foundations of astronomy for well over a thousand 

years. 

 

4.3.1.3 Copernicus 

 

Copernicus (1473-1543) was born in Poland and studied mathematics at Cracow University. In later 

life, he was appointed as a canon in the cathedral of Frauenburg, where he lived an apparently 

sheltered and academic life until he died.  

 

 

Figure 6: Copernicus 
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However, in 1514, he distributed a hand written book to a few friends called the Little Commentary in 

which he outlined one of the most fundamental paradigm shifts in the history of mankind. Later, this 

outline was developed into his major work called De Revolutionibus , the major points being 

summarised as follows: 

 

1. There is no one centre in the universe. 

 

2. The Earth is not the centre of the universe. 

 

3. The centre of the universe is near the sun. 

 

4. The distance from the Earth to the Sun is imperceptible compared with the distance to the stars. 

 

5. The rotation of the Earth accounts for the apparent daily rotation of the stars. 

 

6. The Earth revolving round the Sun causes the apparent annual cycle of the Sun s movement.  

 

7. The motion of the Earth, from which observations are made, causes the apparent retrograde 

motion of the planets. 

 

At the time of Copernicus, Aristotle's cosmology was still considered to address all philosophical and 

theological questions, while Ptolemy's astronomy addressed the mathematical issues associated with 

calendar and positional predictions. In this context, Copernicus's paradigm shift not only put the Sun 

in the centre of the universe, but also changed the traditional boundary between cosmology and 

astronomy. 

 

When Copernicus died in 1543, he was unaware of the effect his work would have on philosophical 

and religious beliefs of his time. In the 16th century, it was generally believed, and still believed by 

some, that God made man in His image and that Man held a special place in creation by being given 

a soul that existed outside the material world. Indirectly, Copernicus' paradigm would remove man 

from the centre of the universe that ran counter to the doctrine of the church. The effects of 

Copernicus  paradigm are reflected in the subsequent work of Galileo and Bruno, who dared to 

suggest that space was boundless and that the Sun and its planets were but one of any number of 

similar systems. They even suggested that there might be other inhabited worlds with rational beings 

equal or possibly superior to us. At the time, this was blasphemy and Bruno was condemned and 

burned at the stake in 1600. In 1633, Galileo was forced to renounce all belief in Copernican theories, 

and was sentenced to imprisonment for the remainder of his days. However, Pandora s Box had been 

opened and not even the power of the church could suppress the new ideas emerging. A new 

paradigm was beginning to change man s position in the universe, forever. 
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Tribute to Copernicus by Goethe: 

 

Of all discoveries and opinions, none may have exerted a greater effect on the 

human spirit than the doctrine of Copernicus. The world had scarcely become 

known as round and complete in itself when it was asked to waive the tremendous 

privilege of being the centre of the universe. Never, perhaps, was a greater demand 

made on mankind - for by this admission so many things vanished in mist and 

smoke! What became of our Eden, our world of innocence, piety and poetry; the 

testimony of the senses; the conviction of a poetic - religious faith? No wonder his 

contemporaries did not wish to let all this go and offered every possible resistance 

to a doctrine which in its converts authorized and demanded a freedom of view and 

greatness of thought so far unknown, indeed not even dreamed of.  
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4.3.2 Physics  

 

We will now try to contrast the nature of the paradigm shifts in astronomy with those in physics. While 

Copernicus s paradigm was to shine light on a new era of science, the rest of Copernicus  life was 

entrenched in an older world. Sir Isaac Newton was born in 1642; some 100 years after the death of 

Copernicus, but just 9 years after Galileo was forced to renounce all belief in Copernicus  theories. 

However, Newton appears to be part of a new world in which he was to go on to lay the foundations 

of modern physics. Some 200 years later, Einstein s paradigm shift would go onto change our very 

concepts of space and time. However, a concept called Quantum Mechanics would barely allow the 

ink to dry on Einstein s work before introducing a universe based on probability. Now, as we enter the 

21st century, a new paradigm called String Theory is starting to emerge, although some argue that, at 

this stage, it is still more of a philosophy than science10. 

 

 

4.3.2.1 Newton 

 

Sir Isaac Newton (1642-1727) made many contributions to the society of his day ranging from the 

building of the first reflecting telescope, the development of calculus, Member of Parliament, Master of 

the Royal Mint and President of the Royal Society.  

 

 

Figure 7: Sir Isaac Newton 

 

                                                 

10 2013: The Mysearch website extends the discussion of modern theoretical science and further questions whether the 

ōŀǎƛŎ ǇǊƛƴŎƛǇƭŜ ƻŦ bŜǿǘƻƴΩǎ ǎŎƛentific methodology, founded on empirical verification, has now been stretched beyond the 
limits of inference. 
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However, it was his contribution to theoretical physics that produced the most profound paradigm 

shifts.  Newton's major work called Mathematical Principles of Natural Philosophy was published in 

1687 and is considered by many to be the foundation stone of modern theoretical physics. In this 

work, Newton defined three fundamental laws of motion: 

 

1. Every body continues in its state of rest, or of uniform motion in a straight line, unless acted on by 

a force. 

 

2. The acceleration of an object is directly proportional to the force acting on the object, is in the 

direction of the force and is inversely proportional to the mass of the object. 

 

3. To every action there is an equal and opposite reaction. 

 

Newton also determined that there existed an attractive force, i.e. gravity, which exists between any 

two particles of matter, anywhere in the universe. It therefore became known as Newton's Law of 

Universal Gravitation and states: 

 

The force between any two bodies is directly proportional to the product of their masses 

and inversely proportional to the square of the distance between them. 

 

It could be argued that Newton s insights into the workings of the universe created another paradigm 

shift that went beyond physics, which was not necessarily well understood by the establishment at the 

time. The implication being that the universe worked in accordance to a set of consistent laws of 

physics rather than constantly varying due to divine intervention. Newton s works, in combination with 

that of Copernicus, changed both the science and philosophy as laid down by Aristotle and created a 

paradigm shift in theoretical physics that it would stand unchallenged until the beginning of the 20th 

century.11 

 

 

                                                 

11 It is possibly difficult to overstate the significant change in the way people would start to look at the universe as a result 

ƻŦ bŜǿǘƻƴΩǎ ǇŀǊŀdigm. However, it is entirely possible that for AI to become a reality, a similar fundamental change in 
established thinking must occur, which not only affects our current scientific paradigms, but also our deeply rooted social 
paradigms. 
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4.3.2.2 Einstein 

 

If Newton laid the foundation stones of modern theoretical physics, then according to history, Albert 

Einstein (1879-1955) was responsible for the next revolution in the intellectual construction industry. 

Einstein s theories were undoubtedly an extremely radical paradigm shift in that they still challenge 

our very notion of time and space.  

 

 

Figure 8: Albert Einstein 

 

Einstein's theory of relativity is based on two works commonly referred to as Special Theory of 

Relativity  published in 1905 and the General Theory of Relativity published in 1916. The special 

theory is based on two main postulates:  

 

1. The laws of physics are the same in all reference frames that move uniformly and without 

rotation. 

 

2. The speed of light in a vacuum has the same constant value in all inertial systems. 

 

Einstein s special theory suggested that both space and time are relative, rather than absolute 

concepts, in the absence of a gravitational field. However, the second postulate, which implied 

nothing could travel faster than the speed of light was incompatible with Newton s Law of Universal 

Gravitation. It took Einstein a further 11 years to resolve this conflict. Eventually, in his General 

Theory of Relativity, Einstein suggested that matter causes space to curve and that gravity is not a 

force, as understood by Newtonian physics, but a curved field or area of space under the influence of 

a force. In essence, Einstein s theory suggested that two observers in motion could have a different 

perception of time and space, although the laws of physics would remain the same. As such, the 

speed of light remains constant to all observers, but time and space change as an object approaches 

the speed of light. 

 



THE PARADIGM SHIFTS TOWARDS AI  

 

www.mysearch.org.uk  33 ©Copyright 2004  

As paradigm shifts go, the relativity of space and time was (and still is) difficult for most people to 

understand, let alone accept. However, there were implications in the general theory that even 

Einstein could not initially accept. When applied to the universe as a whole, general relativity 

suggested that the universe must either be expanding or contracting, but could not be static. This 

suggestion ran contrary to the belief of all previously accepted paradigms that assumed the universe 

was created complete, rather than being work in progress. Again, this issue goes beyond just the 

realm of physics, and is an obvious point of debate for both theologians and philosophers.  However, 

Edwin Hubble and others subsequently proved that our universe does indeed appear to be expanding 

from a point in space-time that was created some 15 billion years ago. 

 

The theory of relativity will be discussed further in the context of space travel for a couple of different 

reasons. The first reason is connected with an effect called time dilation, which falls out of the special 

theory, which could have some major implications on the future of humanity in the area of space 

exploration. The second reason is to further examine the implications of Einstein s theory and possibly 

dare suggest that Einstein might have been wrong. The reason for making, what might seem like, a 

very audacious suggestion is so that we might examine our own reticence to challenge accepted 

paradigms. 

 

4.3.2.3 Quantum Mechanics 

 

Einstein s paradigm continues to challenge our understanding of the space-time universe. However, 

in our day-to-day world operating far below the speed of light, Newton s classical laws of motion still 

remained valid. However, before the dust had even settled on Einstein s famous equation E=mc2, 

another paradigm called Quantum Mechanics had started to emerge to address the new microscopic 

universe of the atom. Again, the established classical paradigms of physics were under attack 

because they failed to explain a number of new observations connected with: 

 

o The discreteness of energy  

o The wave-particle duality of light and matter  

o The quantum tunnelling effect 

o The Heisenberg uncertainty principle  

o And spin of a particle 

 

The following points only attempt to outline the essence of the quantum paradigm shift in order to give 

some indication of what has sometimes been called the quantum weirdness: 

 

1. In classical or Newtonian mechanics, a particle can have any energy or speed. In quantum 

mechanics, a particle can only have quantum or discrete value of energy and momentum.  
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2. Classical physics allows the exact location and velocity of a particle to be determined. In contrast, 

one of the central axioms of quantum mechanics is known as the Heisenberg Uncertainty 

Principle . This principle states that it is impossible to know both the location and velocity of a 

quantum particle. The better you know the particle's location, the more uncertain you must be 

about its velocity, and vice versa. However, the level of uncertainty is so small that it is only 

noticeable when you are dealing with very tiny things like atoms. This is why we cannot see the 

effects of the Uncertainty Principle in our daily lives.  

 

You will not be alone in thinking that these ideas seem very strange, as even Einstein, who created 

one of the greatest paradigm shifts in history could not accept the central tenet of quantum probability. 

In fact he is attributed with having said that God does not play dice with the universe in connection to 

the issue of quantum probability. However, it was Einstein s famous equation E=mc2 that provided the 

basic insight into the paradigm shift being forwarded by quantum mechanics. The equation shows that 

there is a direct relationship between matter and energy, therefore light energy in quantum mechanics 

can be simultaneously described in terms of an energy waveform and/or a particle with mass. 

However, lest we forget, the focus of this section is only to provide a broad introduction to some of the 

key paradigm shifts of the last 2000 years, which have fundamentally changed the way we view the 

universe around us. Equally, we should not forget that people have not evolved in any significant way, 

especially in intelligence, over this timeframe. Therefore, the acceptance of new paradigms must be 

down to access to, and understanding of, new knowledge. However, while most of us can follow the 

logic of Newton s laws of motion, and some may follow the convolutions of Einstein s space-time, it is 

said that there are few who truly understand quantum mechanics. In 1965, Richard Feynman, who 

was considered by many as the greatest physicist of his generation, wrote something along the 

following lines: 

 

There was a time when the newspapers said that only twelve men understood 

the theory of relativity. I do not believe that there ever was such a time. On the 

other hand I think I can safely say that nobody understands quantum 

mechanics. 

 

The implication of this quote is actually quite a serious issue for the future of humanity. Many facets of 

the universe (and technology) that surrounds us are seemingly becoming so complex that even the 

brightest individuals are now struggling to fully comprehend the issues. However, Darwinian or natural 

evolution is so slow in comparison to the current rate of change of technology that it may offer no 

practical solution to humanity, thereby increasing the probability of artificial evolution towards AI12. 

  

                                                 

12 There are aspects of quantum mechanics that are just starting to emerge in the field of AI. An outline of some of these 

issues is given in 9.1.3- Faith and Science. 



THE PARADIGM SHIFTS TOWARDS AI  

 

www.mysearch.org.uk  35 ©Copyright 2004  

4.3.2.4 String Theory 

 

For much of his life, Einstein was attempting to create a unified theory that would link all the forces of 

nature. At the time, Einstein only knew of gravity and electromagnetism, but believed that nature 

should have the elegance of one underlying principle of design. The Theory of Everything (ToE), as it 

is sometimes known, would allow the properties of all matter and energy to be expressed as a single 

equation. However, while Einstein has gone down in history as one of the greatest minds to have ever 

lived, he failed in his quest to find the holy grail of physics .  Throughout the 20th century, the search 

for the ToE has continued, but the problem has become increasingly difficult with the discovery of two 

additional forces called the strong and weak nuclear forces. These forces are part of the atomic 

structure that has expanded from the original Greek paradigm of an indivisible atom to include 

protons, neutrons, electrons, quarks, neutrinos, muons and numerous other exotic particles.  

 

As we enter the 21st century, a new paradigm is emerging called String Theory. It is not easy to 

provide an executive summary of this evolving paradigm; but briefly, the sub-structure of the atom is 

still based on a central nucleus consisting of protons and neutrons that are in turn made up of quarks. 

However, string theory suggests that quarks are made of incredibly small and indivisible units of 

energy that are analogous to a vibrating string. At the sub-atomic level being discussed, the very 

fabric of time and space is different; in fact, string theory requires 10 rather than just 3 spatial 

dimensions in addition to time. Within the string paradigm, all particles, and therefore everything and 

everybody, are a result of the vibration patterns of energy strings. 

 

It was stated in the introduction to this section on physics that String Theory was possibly still more of 

a philosophy than a science at this stage. So the following philosophical quote from 1975 may be an 

appropriately thought provoking way to close out this section: 

 

We are perceivers. We are an awareness; we are not objects; we have no solidity. We 

are boundless. The world of objects and solidity is a way of making our passage on earth 

convenient. It is only a description that was created to help us. We, or rather our reason, 

forget that the description is only a description and thus we entrap the totality of ourselves 

in a vicious circle from which we rarely emerge in our lifetime  Carlos Castaneda. 
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4.3.3 Summary 

 

This section on scientific paradigms has tried to show, by examples, how science is continually 

creating new paradigms that try to help us better understand the nature of the universe. Currently, 

accepted paradigms suggest a universe of incredible age and complexity that seemingly ranges from 

the infinitely small to the infinitely large, governed by increasingly complex concepts that underpin the 

laws of physics. Throughout the evolution of these paradigm shifts, mankind has also shifted from a 

central starring role to a minor walk-on part on the edge of a very large stage. However, at the same 

time, growing scientific knowledge has helped elevate man from an existence of simple survival and 

reproduction to a point where we can contemplate deep philosophical issues, such as, the meaning of 

life and the universe. For all we know, our intelligence and sentience may be unique in the universe, 

as the Search for Extraterrestrial Intelligence (SETI) has yet to prove otherwise.  

 

In the next section, we will turn our attention towards alternative theological paradigms or belief 

systems that in many cases work outside the material universe. However, the following quote by 

Angela Tilby, an Anglican priest, lecturer and television producer, may be an appropriate way to 

bridge these two discussions: 

 

When I first learnt about quantum physics I thought this is absolutely wonderful because it 

frees me from all kinds of hang-ups about the inexorable will of God and it suggests that the 

universe has a part to play in building itself under God's guidance. That God in a way asks 

the universe a question, which we then have to answer as conscious beings. This is an 

evolving universe: it's not a place where the answer is laid out in the question. Because the 

universe is so open I find it much easier to believe in a God who might actually care what 

happens to it. 

 

Of course, a question that our AI discussion may wish to consider at this point is the definition and 

true nature of the conscious beings that may ultimately come to understand and answer the question 

that the universe might be asking. 
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4.4 Theology13 

 

Of all the belief systems that affect the way we act, religious belief can be the most fundamental and 

the most powerful. From the very dawn of human history, mankind has struggled to make sense of its 

life and death existence and to better understand its place and purpose in the universe. In its many 

forms, religious belief gives comfort and solace to millions of people; to millions more, religious belief 

should not be described as paradigm, because it is the very word of God. Therefore, any attempt to 

discuss religious beliefs can invoke cries of heresy and blasphemy. However, it is in the nature of 

mankind to question and challenge; therefore providing due consideration and respect is given, 

intolerance should not be allowed to suppress legitimate debate. 

 

Figure 9: The Creation of Man? 

 

In the context of an AI paradigm shift, consideration of religious beliefs is not only legitimate, but also 

essential, as there are important moral issues associated with creating an AI life form. However, 

because the consequence of AI development could have such a profound effect on the future of all 

life on our planet, the views of both believers and non-believers alike have to be put into some sort of 

perspective. As touched on, at the beginning of this section, AI has the potential to evolve the 

attributes of intelligence and sentience. Based on our history to-date, even when these attributes are 

                                                 

13 2013: To some,  any contradiction of their faith may be characterised as blasphemous. However, it was and still is argued 

that honest inquiry in the face of conflicting beliefs across the spectrum of all religions scriptures, and the many doubts 
raised against their authorship, must allow the historical and scientific evidence to be fully examined. This said, it is also 
recognised that religious belief is a very basic human need to manȅΣ ǿƘƛŎƘ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŘƛǎƳƛǎǎŜŘΣ ǿƘƛŎƘ ƛǎ ǿƘȅ ŀ Ψpersonal 
ǇŜǊǎǇŜŎǘƛǾŜΩ was added to the Mysearch website: 
  

http://www.mysearch.org.uk/website1/html/455.Personal.html 
 
 

http://www.mysearch.org.uk/website1/html/455.Personal.html
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not in doubt, it does not guarantee good and just treatment. Whilst most religious creeds protect the 

sanctity of life, it appears that belief in an afterlife and the fear of eternal damnation can override 

normal morality in this life. It is feared that AI life forms would only compound this situation, as many 

religions may reject artificial sentience and find it impossible to reconcile any position within their faith 

for any AI creation. At best, we may only hope that should true AI sentience develop, religions would, 

at least, be tolerant rather than antagonistic towards such life forms. As will be explored, AI evolution 

would not be constrained by Darwinian evolution and, if we assume that AI will strive for survival, it 

may also become very capable of defending itself.  

 

This book is not trying to take any specific theological stance. It is about trying to determine the scope 

of any paradigm shifts involved in respect to AI. As such, the size of the paradigm shift will depend on 

an individual s current beliefs. Clearly, each religious viewpoint could reach a different conclusion; 

therefore in the interest of better understanding the basic beliefs of the world s major religions, each 

will be briefly outlined. While it is accepted that each summary is a gross simplification, it is hoped that 

the basic tenets of belief are not misrepresented. Clearly, there are a very large number of separate 

religions in the world and so we will start by outlining some basic statistics concerning the broad base 

of religions throughout the world. 

 

4.4.1 Statistics 

 

It has been said that there are lies, damn lies and statistics and so some care must be taken when 

drawing any conclusions from statistics. In all the paradigm shifts discussed so far, each started as a 

minority view that only became accepted by a majority over time. Equally, it appears to be in the 

nature of paradigms that they can become entrenched as absolute truths until finally over-turned by 

the next paradigm shift. Many people will not accept their faith being described as a paradigm, 

because they believe it represents a more fundamental truth. However, in the totality of all religious 

beliefs, all faiths represent only a minority view. There are apparently 19 major world religions that 

are, in turn, subdivided into about 270 large religious groups. It has also been estimated that there 

may be over 34,000 separate Christian groups with over half having independent churches that are 

not linked to any major denomination. The following table attempts to give some overall perspective of 

the world s major religions: 
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Table 2: Religious Statistics 

 

Religion 
Date  

Founded 
Sacred Texts 

Membership  

In Millions 
%  

Christianity 30 CE The Bible 2,015 33.7% 

Islam 622 CE Qur'an & Hadith 1,215 20.3% 

No religion No date None 925 15.5% 

Hinduism 1,500 BCE The Veda 786 13.1% 

Buddhism 523 BCE The Tripitaka 362 6.0% 

Atheists No date None 211 3.5% 

Chinese 270 BCE None 188 3.1% 

New Asian  Various Various 106 1.8% 

Animism Prehistory Oral tradition 91 1.5% 

Other Various Various 19 0.3% 

Judaism No consensus Torah, Talmud 18 0.3% 

Sikhism 1500 CE Guru Granth Sahib 16 0.3% 

Shamanists Prehistory Oral Tradition 12 0.2% 

Spiritism   7 0.1% 

Confucianism 520 BCE Lun Yu 5 0.1% 

Baha'I Faith 1863 CE Most Holy Book 4 0.1% 

Jainism 570 BCE Siddhanta, Pakrit 3 0.1% 

Shinto 500 CE Kojiki, Nohon Shoki 3 0.1% 

 

It is not possible to provide an outline of all religions, however the beliefs selected are considered to 

either represent a specific position in the broad spectrum of religious debate and/or a significant 

portion of the world s population. 
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Table 3: Types of Religions 

 

Many Gods One God No Gods 

Mythology Judaism Buddhism 

Animism Islam Agnostic 

Hinduism Christianity Atheist 

 

It is recognised that the classification of beliefs into 3 broad categories as shown in Table-3 is 

simplistic, but hopefully it still provides a sufficient framework by which we might better understand the 

broad principles of faith. 

 

4.4.2 Many Gods 

 

In this first category, which includes some of the oldest religions, people often believed in the 

manifestation of many gods or spirits having power over some aspect of nature. 

 

4.4.2.1 Mythology 

 

While there is a clear distinction between mythology and theology, there is a process analogous to a 

scientific paradigm, in which an idea is superseded and passes into history. In many cases, a creation 

mythology probably started as a primitive theology that we, in today s world, only consider as a story 

or possibly a parable or even metaphor describing the universe in terms that could be comprehended 

by our ancestors.  

 

Comanche Creation 

One day the Great Spirit collected swirls of dust from the four directions in order to create the 

Comanche people. These people formed from the earth had the strength of mighty storms. 

Unfortunately, a shape-shifting demon was also created and began to torment the people. The 

Great Spirit cast the demon into a bottomless pit. To seek revenge the demon took refuge in 

the fangs and stingers of poisonous creatures and continues to harm people every chance it 

gets.  

 

However, knowledge should not be confused with intelligence, as there has been virtually no 

evolution of the human brain in the last 100,000 years. As such, our forebears were equally as 

intelligent, and in many cases more so, and certainly more resourceful. However, 5000 generations of 

accumulated human knowledge has given us a heightened comprehension. Considering our own 

attitudes to myths can give us a perspective on how the future may judge our own current belief 

systems. Beliefs and paradigms, like Darwinian evolution, are in a permanent state of change, 

although change may sometimes be very slow and difficult to detect. Like a myth, our belief systems 

are sometimes only meant as a metaphor that makes the real complexity of the universe easier to 
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comprehend. As such, they exist to be challenged and superseded, although many will continue to 

defend their belief system irrespective of the evidence produced. 

 

4.4.2.2 Animism 

 

Animism can be described as one of the original human religions based on the belief in the existence 

of spiritual beings. It dates back to the pre-history of mankind, but still continues to exist to this day, 

making it the oldest form of religious belief on Earth. Aboriginal and native cultures are characteristic 

of this belief system, however it can be practiced by anyone who believes in spirituality and does not 

prescribe to any specific organized religion. The basis of animism defines a spiritual realm that exists 

as an extension of the material universe and that humans possess souls and those souls have 

existence separate from any physical body, before and after death. In addition, it is believed that 

animals, plants, and celestial bodies also have spirits. In many cases, animistic gods have also 

become part of mythology explaining the creation of fire, wind, water, man, animals, and other natural 

earthly things. However, specific beliefs within animism can vary widely.  

 

4.4.2.3 Hinduism 

 

Hinduism believes that human and animal spirits reincarnate and come back to live many times in 

different forms. Within this belief, the soul moves up and down a hierarchy depending on their 

behaviour in life.  As such, the caste system survives and charity is restricted because each individual 

is considered to deserve the social class in which they are born. By this logic, a person is born into a 

high caste because they behaved well in their past life, whilst a person born into poverty and shame 

has misbehaved in their past life. 

 

While included in the Many-God  category, Hinduism can be also monotheistic (one god), agnostic 

(unsure if god exists), or atheistic (no god). This open theology makes it difficult to summarise basic 

beliefs, but central to Hinduism are:   

 

o Concepts of reincarnation 

o Caste system 

o Merging with Brahman or the ultimate reality 

o Finding morality 

o Nirvana and escape from the cycle of reincarnation 

 

Religious documents include Sruti, (what is heard) and Smriti, (what is remembered). The Hindu 

paths to salvation include the way of works (rituals), the way of knowledge (realization of reality and 

self-reflection), and the way of devotion (devotion to the god that you choose to follow). If the 

practitioner follows the paths of these ways, salvation can be achieved. 
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4.4.3 One God 

 

In today s world, we are very conscious of the differences between Islam, Judaism and Christianity in 

their many forms. However, for all the apparent differences, they share not only a common theological 

position of One God, but also a common creation paradigm  Genesis, which according to statistics 

represents the story of creation to over 50% of the world s population. 

 

4.4.3.1 Genesis  

 

The story of Genesis is taken from the The First Book of Moses in the Old Testament, which is an 

accepted sacred script in Judaism, Islam and Christian faiths. The following version is only intended to 

be representative of the original text: 

 

Day-1: In the beginning God created the heaven and the earth. The earth was without 

form and void; and darkness was upon the face of the deep. The Spirit of God moved 

upon the face of the waters and God said, let there be light and there was light. God 

saw the light and that it was good and God divided the light from the darkness. And 

God called the light Day, and the darkness Night.  

 

Day-2: God said, let there be a firmament in the midst of the waters and let it divide the 

waters from the waters. God made the firmament and divided the waters, which were 

under the firmament from the waters, which were above the firmament. God called the 

firmament Heaven.  

 

Day-3: God said, let the waters under the heaven be gathered together in one place 

and let the dry land appear. God called the dry land Earth and the gathering together of 

the waters the Seas. God said, let the earth bring forth grass, the herb yielding seed 

and the fruit tree yielding fruit. 

 

Day-4: God said, let there be lights in the firmament of the heaven to divide the day 

from the night; and let them be for signs, and for seasons, and for days, and years. 

God made two great lights; the greater light to rule the day, and the lesser light to rule 

the night: he also made the stars. And God set them in the firmament of the heaven to 

give light upon the earth and to rule over the day and over the night, and to divide the 

light from the darkness..  

 

Day-5: God said, let the waters bring forth abundantly the moving creature that hath 

life, and fowl that may fly above the earth in the open firmament of heaven. God 

created great whales, and every living creature that moved, which the waters brought 

forth abundantly, and every winged fowl. God blessed them, saying, be fruitful, and 
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multiply, and fill the waters in the seas, and let fowl multiply in the earth.  

 

Day-6: God said, let the earth bring forth the living creature, cattle, and creeping thing, 

and beast of the earth. God made the beast of the earth and cattle and every thing that 

creeps upon the earth. God said, let us make man in our image, after our likeness: and 

let them have dominion over the fish of the sea, and over the fowl of the air, and over 

the cattle, and over all the earth, and over every creeping thing that creeps upon the 

earth. So God created man in his own image, in the image of God created he him; 

male and female created he them. God blessed them, and God said unto them, be 

fruitful, and multiply, and replenish the earth, and subdue it and have dominion over the 

fish of the sea, and over the fowl of the air, and over every living thing that moves upon 

the earth. God said, behold, I have given you every herb bearing seed, which is upon 

the face of all the earth, and every tree, which is the fruit of a tree yielding seed; to you 

it shall be for meat. And to every beast of the earth, and to every fowl of the air, and to 

every thing that creeps upon the earth, wherein there is life, I have given every green 

herb for meat: and it was so. God saw everything that he had made and behold, it was 

very good.  

 

Day-7: Thus the heavens and the earth were finished. On the seventh day God ended 

his work, which he had made; and he rested on the seventh day from all his work, 

which he had made. 

 

Whether Genesis was intended as a statement of fact or as a parable that described creation in terms 

of what people could understand is not the key issue. It is reflective of how deeply rooted belief 

systems can become, enduring for thousands of years and accepted as a matter of faith by millions of 

people around the world.  

 

4.4.3.2 Islam 

 

The teachings of Islam comprise of both faith and duty. One branch of Muslim learning (Tawhid) 

defines what a man should believe, while the other branch (Shari'a), everything that he should do. 

Islamic doctrine is based on the Qur'an (Koran), written by Muhammad and his disciples as dictated 

by the Angel Gabriel. As such, it is considered infallible and without error. For Muslims, the Qur'an is 

the word of God, and the revelation of Muhammad, who they consider to be the last and most perfect 

of God's messengers to mankind. Islam is centred on five articles of faith that all Muslims are 

expected to believe:  
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o God: There is one true God and his name is Allah.  

 

o Angels: Angels exist and interact with human lives. They are comprised of light, and each has a 

different purpose or message to bring to Earth. Each man or woman has two angels who record 

his actions; one records good deeds, the other bad deeds.  

 

o Scripture: There are four inspired books, the Torah of Moses, the Psalms (Zabin) of David, the 

Gospel of Jesus Christ (Injil) and the Qur'an. All but the Qur'an have been corrupted by Jews and 

Christians.  

 

o Prophets: God has spoken through numerous prophets throughout time. The six greatest are: 

Adam, Noah, Abraham, Moses, Jesus, and Muhammad. Muhammad is the last and greatest of 

Allah's messengers.  

 

o Last Days: On the last day there will be a time of resurrection and judgment. Those who follow 

Allah and Muhammad will go to Islamic heaven, or Paradise. Those who do not will go to hell.  

 

4.4.3.3 Judaism 

 

Judaism believes that the world was created by a single, all-knowing divinity. God revealed his 

purpose for humanity to Moses at Mount Sinai. Through the commandments, God told humanity how 

to live their lives according to His will. In the 12th century, the basic beliefs of Judaism were 

condensed into the form of a creed, the essence of which is hopefully captured in the following 

bullets: 

 

o The Creator created everything that has been created; and He alone has made, does make, and 

will make all things. 

 

o The Creator is One; and He alone is our God, who was, and is, and always will be. 

 

o The Creator is not a body and is free from all the properties of matter and has not any form 

whatever. 

 

o The Creator is the first and the last.  

 

o It is right to pray to only Him. 

 

o All the works of the prophets are true. 
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o The prophecy of Moses was true, and that he was the chief of the prophets, both of those who 

preceded and of those who followed him. 

 

o The whole Torah is the same that was given to Moses. 

 

o This Torah will not be changed, and that there will never be any other Law from the Creator. 

 

o The Creator knows every deed of the children of men, and all their thoughts. It is He that 

fashioned the hearts of them all, that gives heed to all their works. 

 

o The Creator rewards those that keep His commandments and punishes those that transgress 

them. 

 

o Believe in and wait for the coming of the Messiah. 

 

o Believe that there will be a revival of the dead at a time chosen by the Creator. 

 

 

4.4.3.4 Christianity 

 

The central figure in Christianity is Jesus Christ, who Christians believe was not only a man, but also 

the Son of God and lived his life without sin. Following his death, Christians believe that Jesus rose 

from the grave and returned to the Earth, appearing to his followers and telling them of the kingdom of 

God to which he was going. He also promised his disciples that he would return one day to bring all 

believers with him to that kingdom, to enjoy eternal life in the presence of God. 

 

The Christian holy text is the Bible and consists of the Old Testament, which is also considered 

sacred to Judaism and Islam, and the New Testament. The Old Testament chronicles the lives of 

Jews and others who lived before Jesus, who had been promised a saviour by God. The New 

Testament is unique to Christianity and centres around the life of Jesus and his effect on the world. 

Christians believe that Jesus is the one that the Old Testament foretold, so instead of looking for a 

saviour, they await the return of Jesus so that he can take them to his kingdom, or heaven. The 

beliefs of Christianity are summaried in the words of the Apostles' Creed, which was written to 

distinguish Christianity from other religions.  
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I believe in God the Father Almighty, 

Maker of heaven and earth.  

And in Jesus Christ,  

His only Son, our Lord;  

Who was conceived by the Holy Spirit, 

Born of the Virgin Mary, 

Suffered under Pontius Pilate, 

Was crucified, died and was buried.  

He descended into hell; 

The third day He rose again from the dead; 

He ascended into heaven  

And is seated at the right hand of God the Father Almighty; 

From there He shall come to judge the living and the dead.  

I believe in the Holy Spirit, 

The holy Christian Church, 

The Communion of Saints, 

The Forgiveness of sins,  

The Resurrection of the body, 

And the Life everlasting.  

Amen. 

 

4.4.4 No God 

 

In the last category, a number of faiths and belief systems have been grouped together that do not 

necessarily make any presumptions about the existence of God. 

 

4.4.4.1 Buddhism 

 

Buddha was not a God and nor did he claim to be. He was a man who taught a path to enlightenment 

from his own experience. As Siddhartha Gotama, he was born into a royal family in what is now 

Nepal, in 563 BCE. At 29, he realised that wealth and luxury did not guarantee happiness, so he 

explored the different teachings, religions and philosophies of his day to find the key to human 

happiness. After six years of study and meditation he found 'the middle path' and was enlightened. 

After enlightenment, Buddha spent the rest of his life teaching the principles of Buddhism until his 

death at the age of 80. The basic beliefs of Buddhism are described in terms of Four Noble Truths  

and the Eight Fold Path . 
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4.4.4.1.1 The Four Noble Truths 

 

1. The existence of suffering. Birth is painful and death is painful; disease and old age are 

painful. Not having what we desire is painful and having what we do not desire is also painful.  

 

2. The cause of suffering. The craving desire for the pleasures of the senses, which seeks 

satisfaction and the craving for happiness and prosperity in this life and in future lives. 

 

3. The ending of suffering. To be free of suffering one must give up, get rid of; extinguish this 

very craving, so that no passion and no desire remain. 

 

4. The fourth noble truth leads to the ending of all pain by way of the Eightfold Path. 

 

4.4.4.1.2 The Eightfold Path  

 

1. Right Views: You must accept the Four Noble Truths and the Eightfold Path. 

 

2. Right Resolve: You must renounce the pleasures of the senses; you must harbour no ill will 

toward anyone and harm no living creature. 

 

3. Right Speech: Do not lie; do not slander or abuse anyone. Do not indulge in idle talk.  

 

4. Right Behaviour: Do not destroy any living creature; take only what is given to you; do not 

commit any unlawful sexual act. 

 

5. Right Occupation: You must earn your livelihood in a way that will harm no one. 

 

6. Right Effort: You must resolve and strive heroically to prevent any evil qualities from arising in 

you and to abandon any evil qualities that you may possess. Strive to acquire good qualities 

and encourage those you do possess to grow, increase, and be perfected. 

 

7. Right Contemplation: Be observant, strenuous, alert, contemplative, and free of desire and of 

sorrow. 

 

8. Right Meditation: When you have abandoned all sensuous pleasures, all evil qualities, both 

joy and sorrow, you must then enter the four degrees of meditation, which are produced by 

concentration. 
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4.4.4.2 Agnostics and Atheists 

 

An agnostic holds the position that nothing is known, or likely to be known, about God. As such, an 

agnostic does not deny that God might exist; simply that mankind s knowledge is constrained to the 

material universe. In contrast, an atheist does not believe in the existence of God or anything outside 

the material universe.  

 

Dr. Carl Sagan was the founder and first president of The Planetary Society and played a leading 

role in the American space program since its inception. He wrote the following poignant words in 

October 1996, just before his death in December 1996. These words eloquently express the sincere 

position that some people come to believe based on the evidence that their mind and senses 

presents to them throughout their lives: 

 

I would love to believe that when I die I will live again, that some thinking, feeling, 

remembering part of me will continue.  But as much as I want to believe that, and despite 

the ancient and worldwide cultural traditions that assert an afterlife, I know of nothing to 

suggest that it is more than wishful thinking  Carl Sagan. 

 

4.4.5 Summary 

 

This section has tried to cover a broad base of paradigm shifts that have shaped and influenced our 

understanding of both the material and ethereal universes in which we perceive we live our lives. As 

such, they are representative of the highest pinnacles of human thought and stand as a testament to 

human existence to-date.  

 

So where might humanity go from here? 

 

Well, the optimist would probably say ever onwards and upwards, while the pessimist may dwell of 

the dangers of self-destruction, but what of the realist? To answer this question, let us quickly reflect 

on the conclusions a realist might have come to concerning the five areas of paradigms considered so 

far: 

  

o Cosmology 

o Evolution 

o Astronomy 

o Physics  

o Theology 

 

Based on current evidence, cosmology would suggest that, in human terms, the material universe is 

both incredibly old and large. On this scale, the realist might conclude that human existence is 
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insignificant to the point that our original perception of central importance was almost laughable. 

However, this conclusion might be premature, as humanity s search of the universe to-date appears 

to show no obvious signs of any advanced, intelligent galactic civilisations. Equally, evolution on Earth 

also suggests that life has taken a very, very long time to become both intelligent and sentient. 

Therefore, on this issue, the realist might ponder the purpose of the thousands of millions of years of 

evolution in which life simply gave birth to another generation without any apparent understanding of 

the universe it was fighting to survive within. Therefore, while humanity may still be insignificant in 

comparison to the size and age of the universe, the evolution of its intelligence and sentience may be 

a very rare and special event; to the point that it defies probability. 

 

Reflecting on the physical sciences in the form of astronomy and physics, the realist might first 

consider the genius of individuals such as Aristotle, Ptolemy, Newton and Einstein. Their brilliance 

has provided humanity with possible insights into the true wonder and complexity of the universe. 

However, on further reflection, the realist may return to the words of Richard Feynman, himself a 

brilliant 20th century physicist: 

 

There was a time when the newspapers said that only twelve men understood the 

theory of relativity. I do not believe that there ever was such a time.  On the other hand I 

think I can safely say that nobody understands quantum mechanics. 

 

Knowing that natural evolution works on such a long timeframe, the realist may wonder if human 

biological intelligence can really keep up with its own technology advances. If not, the realist may 

conclude that humanity might be forced down the path of artificial evolution towards AI, which may in-

turn ultimately supersede mankind as the predominant sentient intelligence on planet Earth. Finally, 

on the issue of theology, a realist may accept that the value of faith cannot be judged in terms of 

absolute truth, because for millions of people, faith provides support and meaning to their lives. 

However, the realist would also probably have to accept that problems will continue to arise because 

people, certain of their own faith, will continue to judge others outside their faith by their own religious 

values. Therefore, it is possible that religious doctrines, such as Judaism, Islam and Christianity may 

all present fundamental objections to the development of AI; as they share a common theme that only 

God can create life. However, history has shown that scientific paradigms have still developed in the 

face of extreme theological objections. Therefore, the realist might be more concerned that scientists 

have not always taken sufficient moral responsibility for their creations. So, on this note, we will now 

turn our attention to describing the scope of an AI creation paradigm. 
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5 THE AI PARADIGM? 

In an earlier section, we reviewed a range of predictions associated with the potential development of 

AI. However, predictions of this nature tend to be more akin to sound-bites in that they give a flavour 

of the issues without really attempting to justify themselves. Therefore, the goal of this section is to 

establish a paradigm or model in which AI might actually develop; or possibly it is more appropriate to 

say evolve.  

 

It was also said in the introduction to this book that some, even most, people may not like the 

implications of a paradigm shift towards AI, but this would not necessarily make the implications 

wrong. In part, the purpose in reviewing such a broad section of fundamental paradigm shifts in our 

history was to reflect on how our predecessors might view our own society. It is suggested that if you 

could go back in time, the further back you went, the greater would be the rejection of our present 

values and society. We appear to be products of time and place, which makes it difficult for us to 

really feel at home in other cultures and societies. 

 

In order that we might best understand how humanity may choose or be driven towards AI, the 

paradigm will be presented as an evolutionary process from present day to a time, possibly some 500 

years14 into the future. This timeframe is much larger than the 50 years suggested by the earlier 

predictions. Justification of this extended timeframe will be made throughout the rest of the book, 

which will also use the paradigm outlined in this section as a frame of reference to discuss other 

technical matters in more detail. 

 

Our paradigm starts with Homo Sapien as the root of an evolutionary tree that then branches out in 

different directions and that one-day eventually leads to full sentient AI. Of course, at the current state 

of knowledge, it is still only speculation as to whether science will ever replicate the attributes of 

consciousness required for life and self-awareness. However, with this assumption clearly identified, 

our evolutionary paradigm can be used as a framework for discussion of the current state of 

technology and the scope of complexity still to be addressed. The summary of each stage of evolution 

should not be taken too literally, although there is a possibility that they may not be that far from the 

truth. The main point being forwarded is that it is highly improbable that sentient AI will just one day 

appear from the back of a computer research laboratory after a freak lighting strike; but rather be a 

staged process of evolution, e.g. 

 

                                                 

14 In part, the justification for extending the timeframe of AI evolution is based on the complexity of human consciousness 

and the underlying structure of the brain. At this stage, even the basic principles have not yet been agreed. 
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o Homo Sapiens 

o Homo Computerus 

o Homo Optimus 

o Homo Cyberneticus   

o Homo Hybridus 

o Homo Machinus   

o Homo Primus 

 

Of course, the scientific names are completely fictitious, but hopefully help to convey the essence of 

the change-taking place. While many are predicting the road to sentient AI in as little as 50 years, this 

may be so grossly over optimistic that one can only assume the source of such predictions to be the 

AI marketing department.  However, the first few steps on our AI evolutionary tree could be taken in 

this timeframe. Certainly, within the life of this generation s children and grandchildren, the impact of 

intelligent systems could accelerate the process of change that will eventually alter society (and life) 

beyond our current recognition. Even if sentient AI were to take another millennium, which may be 

equally pessimistic, this would still be less than one millionth of 1% of time taken for Homo Sapien life 

to evolve on Earth.  
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5.1 Evolutionary Stages 

 

In reality, the figure below might be giving the wrong impression that the evolution towards AI intends 

to mimic the physical appearance of humanity. In practice, the physical embodiment of AI could take 

on many forms. 

Figure 10: Man-AI Evolution?  

 

 

 

However, the initially evolutionary transitions towards AI, based on augmenting humanity with 

technology, might continue to retain human appearance as a matter of necessity and preference. 

 

5.1.1 Homo Sapiens 

 

Catalyst for Change: Writing; Printed Books; Industrial Revolution 

 

Homo Sapiens were essentially fully evolved over some 100,000 years ago in terms of their brain 

capacity. The development of writing, some 5,000 years ago, was the start of a process that allowed 

increased information storage. Storage capacity was significantly increased by the subsequent 

invention of the printing press (1436) and further improved by mechanisation brought about by the 
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industrial revolution. In terms of Maslow s15 hierarchy, the basic survival needs of a significant portion 

of the population were being met by some developing nations by the start of 20th century. Therefore, 

conditions were right for the next evolutionary step, although it would not be Darwinian in nature. 

 

5.1.2 Homo Computerus 

 

Catalyst for Change: Computers; Networks and Internet 

 

It is suggested that we have already taken the next evolutionary step. Although computers are not an 

integral part of our biological DNA, they are an integral part of our global society and critical to 

supporting a world population of some 6 billion people. Homo Computerus has an information storage 

capacity that is billions of times greater than Homo Sapien. However, more importantly, Homo 

Computerus has the enhanced capability to process and distribute the massive increase in 

information on a global scale. In practice, this species can be split into two broad sub-groups: 

 

o Homo Computerus Illiterus 

o Homo Computerus Literus 

 

Although very few people live totally outside the influence of computers, the former sub-group still 

accounts for a large percentage of the population. The lives of this group are affected by computers 

and may even be dependent on them, but they are effectively computer illiterate. However, the growth 

rate of the latter sub-group is growing in comparison to the former. It is estimated that some 200-300 

million personal computers are now in use worldwide from which literacy is expanding rapidly to every 

corner of the globe. 

 

5.1.3 Homo Optimus 

 

Catalyst for Change: Human genome; DNA research 

 

At the end of the 20th century, the first mapping of the human genome was completed, some 3 years 

ahead of schedule, thanks largely to improvements in computer processing. Over the next 50 years, 

increased knowledge of human DNA will also be accompanied by a similar improvement in our 

knowledge of the brain and its many functions. The application of this knowledge to improve our own 

genome and mental capacity will start to see the birth of a new species, referred to as Homo Optimus. 

Evolution will still be based on biological enhancements to the basic human genome, but the rate of 

change is man-made. In practice, the improvements in our brain capacity may be limited by its 

biological design. However, the quality and length of life may greatly improve overall creativity and the 

                                                 

15 A more detailed descrƛǇǘƛƻƴ ƻŦ aŀǎƭƻǿΩǎ ƘƛŜǊŀǊŎƘȅ ƛǎ ŎǊƻǎǎ-referenced in the index, but relates to a hierarchy of human 

needs and emotions. 
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productivity of human lives. In parallel, society will be undergoing similar changes as increasingly 

intelligent computer systems take over many of today s established and respected professions.  

 

So, over time, Homo Optimus comes to represent the peak of human evolution in its biological form. 

Of course, there will be resistance to any meddling with natural evolution. However, in the same way 

that we have come to accept plastic surgery to improve our physical appearance, we may gradually 

come to accept more fundamental improvements, especially if they help us to compete in a 

competitive world. Today, some people might be horrified by the changes implied by Homo Optimus. 

However, humanity may eventually be forced to look for new solutions, if its ambition to explore and 

understand the universe is to be satisfied.   

 

5.1.4 Homo Cyberneticus    

 

Catalyst for Change: Direct Brain-Computer Interfacing 

 

Although remarkable enhancements to the human genome may lead to increased brain capacity, the 

biological limits of the brain may not be able to compete with future computer technology. However, 

while computer processing will have evolved, by the end of the 21st century, to be basically self-

learning within restricted problem spaces, it will not be sentient. Therefore, Homo Cyberneticus may 

represent the next, and more logical, step in evolution by the fusing of human sentience and creative 

imagination with the incredible processing and storage capacity of computers via a direct brain-

computer interface.  

 

For mobility reasons, the direct brain-computer interface may be wireless, but still capable of very 

high-speed to allow the biological brain fast access to its third lobe, the computer. Although, high-

speed telecommunications of the day will be much improved over our current perception of mobile 

telephony, transmission delays are still limited by the speed of light. For many mental processes, a 

delay of a few hundred milliseconds may be acceptable, although real-time vision enhancements 

would require very fast response times. Today, geo-stationary orbiting satellites can incur several 

hundred milliseconds of delay, although low-orbiting satellites are already envisaged that will reduce 

the delay to a few tens of milliseconds. Further advances that have stations in the upper atmosphere, 

just a few miles above the Earth, could reduce delays even further. 

 

At this point, there are still many characteristics of human intelligence, creativity and imagination 

residing in the biological brain. However, an integrated computer interface allowing access to 

extended information recall, processing and storage could have profound benefits in terms of the 

productivity of human thought processes, especially as a collective group. For example, a by-product 

of the brain-computer interface is that Homo Cyberneticus becomes effectively telepathic in the sense 

that it can directly communicate both thoughts and ideas with other members of its species. This fact 

represents a significant crossroad in evolution, because earlier evolutionary species now find it 
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increasingly difficult to communicate effectively with Homo Cyberneticus, who is rapidly submerging 

into a world of enhanced reality. 

 

The ability of Homo Cyberneticus to seamlessly enter cyberspace will start a process of even more 

fundamental change. In many interactions, Homo Cyberneticus will be able to assume an alter ego or 

avatar persona. Let us imagine what an interaction between two Homo Cyberneticus persona might 

be like. Jenny is a 20-year woman living in England and Kado is a 62-year-old man living in Japan. 

Jenny speaks no Japanese and Kado speaks no English. For many reasons, Jenny often selects a 

Japanese male persona when doing business in Japan and initiates a connection to Kado via her 

mental interface. Kado accepts the connection, selecting the persona of a 35-year-old Japanese man. 

The visual persona or avatars are perceived directly in the visual cortex. When Jenny speaks, her 

words are converted to text, time-stamped and stored in her local database for future reference, then 

translated to a common text language and forwarded to Kado with her avatar profile. As Kado 

receives the common text it is converted to Japanese text and stored in Kado s database for his future 

reference. At the same time, Jenny s words are translated into Japanese before being received by 

Kado s auditory system. Dialogue in the other direction undergoes a similar process. To Jenny and 

Kado, the process is effectively instantaneous and seamless. In a Homo Cyberneticus world, people 

have many identities to meet the requirements of cyberspace. This anecdote might initially seem a 

little unreal in our world, but aspects of this story such as avatar persona are already being played out 

in Internet chat-rooms and text translation is possible, as is text-speech conversion, albeit in a 

restricted context.  

 

5.1.5 Homo Hybridus 

 

Catalyst for Change: Robotics 

 

While the scope of change up to this point is significant, external appearance may be essentially 

unchanged. Homo Hybridus is the start of a physical evolution to accompany the mental evolution 

within. It may therefore be surprising that the beginning of this evolutionary process has already 

started. Today, in medical research laboratories around the world, people are already working on 

biomechanical systems to address disabilities due to limb amputation and/or paralysis. However, 

significant integration of biomechanical replacements will only take place, as and when, direct brain-

computer-interface allows the biomechanical anatomy to be fully controlled. With Homo Cyberneticus 

having already stepped over the man-machine threshold by enhancing the human brain with direct 

and extended computer capacity, Homo Hybridus embraces extensive prosthetic enhancements to 

the body. 

 

In practice, many future predictions tend to gloss over the real social implications of the brave new 

world that technology is just about to create. Two hundred years ago, the industrial revolution was 

going to free mankind from manual slavery. In fairness, machines did remove much of the burden of 
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manual labour from humanity, but at a price that was not understood in the beginning. Fifty years ago, 

computers were going to remove the drudgery of repetitive tasks and give us more leisure-time. 

Again, in part, some of the marketing claims were true, but you had to read the small-print disclaimer 

that came along with this deal. Today, it may be almost impossible for us to imagine a global society 

comprising of what could amount to four sub-species of vastly different appearances and capabilities. 

At the same time, this world may have doubled in population and many of today s manual and 

professional jobs are being carried out by intelligent expert systems. Clearly, there would appear to be 

the potential for a major breakdown of society, as we know it. To be honest, it not clear, how this 

conflict will or can be avoided, only that there will be winners and losers. 

 

5.1.6 Homo Machinus   

 

Catalyst for Change: Cyborg, AR 

 

It was suggested that the initial impetus for Homo Hybridus was biomechanical replacement of 

damaged or defective human anatomy. However, one of the earlier predictions suggested that 98% of 

the human body could be replaceable by 2030. While some of these timeframe claims can be 

challenged, what is clear is that there is considerable potential to change the human anatomy. While 

today, the term cyborg may conjure up negative images from science fiction, the eventual reality may 

be, at least visually, quite different. Again, over time, increasingly exotic enhancements may become 

accepted. However, the side effect of this process is that many human characteristics could start to be 

lost. Ultimately, the biological body could become redundant and the sentient mind preserved as a 

central intelligence controlling hundreds of potential drone-like extensions. Today, it may be difficult 

for many not to recoil from such a vision of the future, however this may be because our views about 

the world are based on our perceptions of reality linked to a physical world. However, in the future, it 

may be possible not only to re-structure our entire anatomy, but also to live our lives in both physical 

and artificial realities.  

 

Let us attempt to put this world into some context, where Homo Machinus has developed the 

technology for deep space exploration, allowing the physical solar system and neighbouring star 

systems to be explored and mined for mineral resources. While much of this operation is carried out 

by intelligent systems, some aspects still need Homo Machinus to be collocated within a mothership 

in space. In order to survive the rigours of a life in space, while also minimising the cost and resources 

to maintain their on-board life-support, Homo Machinus has adapted itself by replacing much its 

original biological anatomy. In this form, Homo Machinus has an extended life expectancy of some 

300 years based on its core biological brain cells and can survive extended periods of high G  

acceleration. However, while Homo Machinus lives and works in this sparse physical reality, it also 

lives and enjoys much of its leisure time in a far richer artificial reality. Over time, the brain-computer 

interface has also evolved to provide direct stimulus of all primary sensory systems. As such, what 

Homo Machinus sees, hears, tastes, smells and touches in an artificial reality (AR) could be as real, in 
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all practical terms, as what we perceive in our current physical reality. However, in AR, there is no 

requirement for physical resources and therefore leisure pursuits are limited only by their imagination 

and the computer systems to generate the AR simulations. 

 

5.1.7 Homo Primus 

 

Catalyst for Change: AI, AR 

 

So, over time, the DNA blueprint of Homo Sapien is continuously subjected to upgrade. Even the 

apparent complexities of the trillions of neuron connections in the human brain are emulated. And so, 

AI in the form of Homo Primus finally emerges, not through some freak lighting strike, but through the 

total upgrade of the original Homo Sapien blueprint. While, from our current perspective, we may 

consider Homo Primus as technology similar to a computer, this technology could be as far removed 

from today s computers, as Homo Primus will be from Homo Sapien. Further into the future, sentience 

and intelligence of multiple minds could merge together due to the near telepathic communication 

between them. Having finally broken completely free of Darwinian evolution, the rate of intellectual 

development could be phenomenal, as could life expectancy. 

 

To some extent, the most difficult transitions in this evolutionary paradigm may be in its earlier stages. 

The major transition being from Homo Optimus to Homo Cyberneticus because not only is it the point 

where humanity starts to shed its biological persona, but computers in the form of intelligent systems 

are obsolescing many key professions. After this threshold is crossed, the new sub-species start to 

live their lives on multiple levels of reality, i.e. physical plus multiple artificial realities. It is probable 

that Homo Hybridus and Homo Machinus will be just intermediary stages in which the final complexity 

of our biological blueprint is re-engineered to complete Homo Primus.  
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5.2 Timeframes 

 

5.2.1 Technical Perspective 

 

In case we forget, it is in the nature of paradigms that they are, at best, only ever partially correct. 

Subsequent research and knowledge combined with other insights always eventually overturns an 

earlier model. Equally, the evolutionary paradigm under discussion is not to be taken too seriously, as 

it is only intended to act as a framework. Therefore, the following diagram is only an illustration of the 

salient stages discussed in respect to providing some estimate of the timeframe in which these 

evolutions might take place. 

 

 

Figure 11: Artificial Evolutionary Tree 

 

Each of the numbered circles corresponds to a branch in the evolutionary tree. The lettered squares 

indicate key technology(s) triggering or associated with the next evolutionary stage. The time axis is 

shown across the page with technology advances listed down the page. The thick grey line 

represents one path where AI (Homo Primus) is achieved as a hybrid evolution based on human 
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biological systems. However, there is also a second path, shown as a grey dotted line, where AI is 

achieved directly through technology. 

 

Homo Sapien represents the 100,000 years during which the brain has remained effectively 

unchanged. Homo Computerus has augmented Homo Sapien intelligence using computers that 

indirectly provide the massive increase in present day information processing, distribution and storage 

capacity. At stage 2, the tree splits into two distinct branches represented by Homo Optimus and 

Homo Cyberneticus. It can be seen that these stages are dependent on a number of critical 

technology developments that are projected to come about in the next 100 years: 

 

o Intelligent Systems 

o DNA & Brain Mapping 

o Robotics 

o Brain-Computer Interface 

 

Homo Optimus represents the main evolutionary branch for biologically based humanity. As such, 

many sections of global society may see this as the preferred path, which may therefore endure far 

into the future. However, progress may be tied to changes being accepted over many successive 

generations and in comparison to Homo Cyberneticus, evolutionary progress may appear relatively 

slow. The evolution towards Homo Cyberneticus is predicated on the development of a brain-

computer interface, which may prove to be a very difficult technical milestone, however it is likely that 

partial solutions could start to appear quite quickly in the area of medical research. There is also the 

possibility that research in this area could be well funded by the military. Even for those willing to 

accept augmentation of their minds, many may prefer to retain their biological form. Therefore, Homo 

Cyberneticus could also evolve into the future as separate sub-species. 

 

The continued and synchronised development of intelligent systems and the brain-computer interface, 

in conjunction with robotics, will underpin the augmentation of human anatomy in Homo Hybridus and 

lay the foundations for further developments: 

 

o Cyborgnetics  

o Artificial Reality 

 

However, these technologies will require advances across a broad spectrum of disciplines and it is 

expected to take another 100-150 years to bring these technologies to any sort of maturity, even 

assuming accelerated development capabilities in all fields. Homo Machinus is the next evolutionary 

step toward AI and by this stage; the brain may be the only major biological component of Homo 

Sapien remaining.  
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One has to assume by this stage that technology is accelerating at a rate that may be difficult for us to 

comprehend. Even so, the final step to AI, that provides the evolution to Homo Primus, may still take 

several hundred years. At this point, it may have been noted that there appears to have been little 

discussion of the alternative technology path to Homo Primus. Although the complexity of the 

technology developments appears to be essentially the same, it is believed that the hybrid path may 

be the preferred route for the following reasons: 

 

o It may be impossible to stop intermediate use of the technology for human augmentation prior to 

the emergence of any AI life form. 

 

o The process of convergence between humanity and AI may be inherently more stable, if 

essentially intertwined. 

 

The inference of this last point is now expanded in the next section as we try to initially analyse how 

society may view the development of technology that could one day lead to its extinction. 

 

5.2.2 Social Perspective 

 

Irrespective of whether the rate of change of technology implied by many of the predictions can be 

achieved or not, the actual rate of change may still be governed by a social perspective. However, 

there is a question as to whether the perspective of society is actually the cause or effect of change. 

Clearly, if society does not prevent the development of a technology, then that technology may cause 

fundamental changes in a society. As a consequence, the post-change society may have a different 

perspective on a subsequent technology than the pre-change society. We often call this progress. 

With reference back to Figure 11, there are a number of technologies shown as the primary catalyst 

for evolutionary change that would not necessarily be accepted today. However, the perspective of 

our current society is not being asked to make all these future choices, so the question is more about 

what social changes will be required to get from where we are now, to where the technology might 

take us in the future. It has been argued that we have already taken the evolutionary step to Homo 

Computerus and that this change is self-evident and now a historical fact that cannot be changed 

without a major collapse of the current world order.  

 

So what social changes in our societies have accompanied this evolutionary step?   

 

Well, at the beginning of the 20th century, people had only limited access to information; science was 

still looked upon in wonder and amazement by many. Today, we are bombard with information 

through 24-hour news channels and access to almost unlimited commentary via the Internet. 

However, the by-product of this information is that many are now more cynical of their political 

leaderships and just as sceptical as to the benefits that science might bring. Genetically Modified 








































































































































































































































































































































































































































































































