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The first light bulbs experiments - Thomas Edison
[ National Geographic 22/049/1970 ]
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'Electricus' was the term used by William Gilbert in 
1600 to describe the attraction properties of amber, 
the literal translation of electricus from Latin is "like 

amber." 

However, electricity was not realised as the incredibly 
vital fuel it is known to be today for centuries. It was 

not until 1879 that electricity was used to create light 
by Thomas Edison. 

What was electricity used for between the early 
17th and late 19th centuries? Why did it take so long 
for the potential of this phenomenon this long to be 

realised by mankind?

The lightbulb was the key to showcasing the full 
potential of electricity. I am really interested in the 
idea of this convergence of technologies, the result 

of which can be limitless. I will look into this concept 
of merging different technologies with each other to 

inspire innovation and invention.

My thesis for Diploma 18 [2014/2015] involves a 
thorough search into the outburst of technological 

innovation we are witnessing today, understand how 
they are created, accepted and used to potentially 

find motivations to direct society down a more positive 
route than the destructive one we have been taking 
for the past few centuries. In pursuit of finding the 

new lightbulb(s) , I will look for methods of juxtaposing 
the tools we have at our disposal today, to create new 

ones and re-purpose existing ones perhaps uncovering  
unexpected hybrids and applications.



Smart trash can [ Amazon ]

[[ 01  Invention

Hanging orphan experiment [ Stephen Gray - 1720 ]Electrophorous [ Johan Carl Wickle ]
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As mentioned earlier, it took 300 years for the 
potential of electricity to be realised. Meanwhile it 
was being used and experimented with in ways that 
would seem unusually trivial to us now. Swedish 
scientist, Johan Carl Wickle, was generating static 
electricity by rubbing the fur of dead cats. Meanwhile 
British dyer Stephen Gray was hanging orphans from 
the ceiling of The Charter House and charging them 
with static electricity to attract golden flakes up 
from the floor, 

On the right, you can see a magazine extract 
advertising "magical healing devices" which were 
widely advertised in the U.S. to be muscle healers, 
they were basically vibrating metallic rods.

I believe even some of the advanced technologies we 
are developing today are being applied to somewhat 
trivial applications driven by economic forces. 
Although some of these inventions do provide a 
degree of entertainment or convenience, there is 
a lot more potential to be unleashed by combining 
different technologies, which are evolving and 
diversifying at a remarkable rate.



Electricity from the atmosphere - Patent no. 1540998 [ Hermann Plawson ]

Harvesting electricity from the atmosphere [ Hermann Plawson ]
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Even after electricity was used to light a light 
bulb and Edison's Dynamos began to power 
Manhattan, experimentation with the phenomenon 
of electricity continued. Different methods of 
generation, transmission and use of electricity 
were still being explored. One example is 
Estonian scientist Hermann Plawson, he built 
on Nikola Tesla's idea of "connecting machinery 
to the wheelwork of nature," his experiments 
involved converting alternating radiant static 
electricity into rectified continuous current 
pulses. 

Arguably the greatest inventor of all time, 
Nikola Tesla challenged Edison's use of 
electricity and aimed to push it way further. He 
came under a lot of criticism at the time due to 
his radical ideas at the time. He found new ways 
to produce and transmit electrical energy way 
more efficiently than Edison's system and over 
much longer distances. However that was only 
the beginning, he continued to realise further 
uses of electricity unleashing its full potential. 
Tesla was known as a mad scientist as he  
attempted to transmit electricity wirelessly, he 
began experimenting with wireless communication, 
created designs for a "death ray,"  furthermore, 
he lit up the skies trying to harness lighting with 
his Wardenclyffe device.

"In the near future we shall see a great many uses of 
electricity; we shall be able to disperse fogs by electric force 

and powerful and penetrative rays; wireless plants will be 
installed for the purpose of illuminating the oceans; picture 

transmission by ordinary telegraphic methods will soon 
be achieved; another valuable novelty will be a typewriter 
electrically operated by the human voice; we shall have 
smoke annihilators, dust absorbers, sterilizers of water, 

air, food and clothing; it will become next to impossible to 
contract disease germs and country folk will go to town to 

rest and get well." Nikola Tesla

As you already know Tesla's criticised visions of 
the future are all very much ordinary nowadays, 
almost a century later. With the tools we have 
at our disposal today, what would Tesla have 
imagined for the decades to come?
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Professors Akasaki, Amano and Nakamura 
[ Inventors of the Blue LED 1993 ]

Blue LED

Red LEDWhite LED Green LED

Aircraft - Patent no. 16555114 [ Nikola Tesla ]

Lightning protectors - Patent no. 01266175 [ Nikola Tesla ]

Wireless electronic Transmission tower - Patent no. 1119732 [ Nikola Tesla ]Steam engine - Patent no. 00514972 [ Nikola Tesla ]
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The Nobel prize for physics 2014 was given to the inventors 
of the blue LED, which was invented in 1994. Why did it take 
that long for credit to be given where credit is due?

The reason can be found in the official wording of the 
award:

“for the invention of efficient blue light-emitting diodes which has enabled 
bright and energy-saving white light sources”.

It is therefore not the blue LED in itself that is remarkable; 
rather it is the subsequent technology enabled by the blue 
LED that makes it "an invention of greatest benefit to 
mankind" -- the criteria used to judge whether something is 
eligible for a Nobel Prize. By using blue LEDs, researchers 
were able to create white light in a new way, meaning that 
we now have more long-lasting and efficient alternative 
light sources. The low power required to run LEDs means 
that the technology could have a huge impact around 
the world for the 1.5 million people who lack access to 
electricity grids.

History shows us that in a number of cases the lack 
of coordination between different scientific fields and 
technologies can prove to be a limitation. The most 
prominent example is electricity, for which it took nearly 300 
years for researchers to realise its potential until Edison 
used this new form of energy to create light. Moreover, 
the recent award for the Physics Nobel Prize for a device 
created over 20 years ago - the blue LED shows us that the 
potential and applications of this device was never realised 
until it was combined with other technologies (primarily 
green and red LEDs to give white light).



Laundromat - Locomotion (Walking backwards) 1997 [ Steven Pippin ] Bath Tub Converted into a Pin-Hole Camera 1984  [ Steven Pippin ]
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As crucial as technology is in our everyday lives and even 
our evolution as a species, I find the way in which we use 
and develop technology as a very exciting process with 
surprising results. In many cases we find alternative uses 
than those intended for a certain apparatus, new uses 
even emerge along with new activities and abilities, to me 
that is the foundation of mankind's progression.

Mechanical engineer / artist Steven Pippin challenges the 
idea of the machine. The camera in particular. Steven Pippin 
first experimented with transforming washing machines 
into cameras in 1989 after he had noticed a number of 
similarities in the workings of washing machines and the 
development of photographs. The eye of the machine 
(with the addition of an aluminum hood combining lens and 
shutter device) adapted to the transition of camera lens 
with the slightest intervention.  

Another intriguing piece Pippin developed is "Point Blank." 
It captures the death of a camera by the camera itself. 
To produce the images, Pippin shoots the camera with a 
25 caliber handgun and uses the camera to take a picture 
of that moment in a mirror. The act itself takes place in 
complete darkness, and the flash is triggered just as the 
bullet breaks into the camera and hits the negative.

Steven Pippin's experiments strongly remind me of 
Alan Turing's inspiring essay, "Computing Machinery and 
Intelligence." In particular Pippin's Laundromat brought 
to mind the idea of "The Imitation Game," now known more 
commonly as the Turing Test. The Turing test is a challenge 
for machines to imitate human behaviour to a point where 
humans can not differentiate between the two. 

Point blank, however raises a different speculation from 
the way I interpret it. The idea of the camera wanting to 
use its abilities for its own - to watch itself being shot- 
takes me back to Turing's infamous question: "Can machines 
think?"

Point Blank 1997 [ Steven Pippin ]

Workshop with Steven Pippin - 2015 [ AA School of Architecture ]

[[ 01  Invention
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My Experiments - Workshop with Steven Pippin [ AA School of Architecture ]

[[ 01  Invention



Whole Earth [[

“Why haven’t we seen an image of the whole Earth yet?” Stewart 
Brand, in a campaign where he convinced NASA to release a photo 

of the Earth from space for the first time

The First Earth Day in the USA 
[ National Geographic 22/049/1970 ]

02

17Diploma 18   Architecture of Particles [[16

Capturing people's fear and showcasing mankind's 
capabilities to essentially destroy the world, this 

infamous image of the mushroom cloud was  still 
the iconic image of the century until the 60s. It 

reflected most of civilisations' distrust in science and 
technology.

This question sparked a revolution in the world's 
environmental movement. 

In the 1960s, the image of the whole Earth provided by 
NASA, represented humans' technological prowess and 

triggered a reformation of the world's environmental 
mentalities, a shift from an overly romantic view of 

nature and technophobia to a movement that would 
embrace technology as the best way to take care of 

the Earth.

I am looking at the different ways by which civilisation 
has taken initiative to document and catalog invention 

and innovation. Technology sparked a movement of 
self education and a culture of making in the past few 

decades. 

There have been various attempts to catalog 
technology and progress aiming for platforms of open 

source knowledge. How do we take these platforms 
a step further with the tools we have today to also 

re-ignite a flair for experimentation, innovation and 
creativity into modern society



WARNING: Using the access information from the 1968 CATALOG will drive 
you nuts. Publishers begged not to reprint the CATALOG with their names 

anywhere near books they no longer carry. Please don’t call a publisher and 
ask for a book because you saw it here. 

“We are as gods and might as well get used to it. So far, remotely done power and glory - as 
via government, big business, formal education, church - has succeeded to the point where 

gross obscure actual gains.

In response to this dilemma and to these gains a realm of intimate, personal power is 
developing - power of the individual to conduct his own education, find his own inspiration, 

shape his own environment, and share his adventure with whoever is interested. Tools 
that aid this process are sought and promoted by the WHOLE EARTH CATALOG.” Sewart 

Brand.

Taxonomy of technologies - Stewart Brand
[ WHOLE EARTH CATALOG 1968 ]

Dymaxion Earth map - Buckminster Fuller
[ WHOLE EARTH CATALOG 1968 ]

Dymaxion Globe - Buckminster Fuller
[ WHOLE EARTH CATALOG 1968 ]
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The Italian philosopher Gorgio Agamben claims that today 
our lives are almost wholly determined by an inhuman 
apparatus that we can neither destroy nor turn to radical 
advantage. This "apparatus" he refers to is technology 
and technological innovation. Agamben argues that even 
when we believe that all this innovation is to our benefit 
and improve our quality of life, it is always part of a larger 
agenda aimed to regulate and control the masses.

However, I would argue that this concept could be shifted 
if the body creating this new movement is not in the form 
of centralised monopolies or governments, the "apparatus" 
can be purely a tool to allow man kind to simply extend their 
horizons.

One remarkable activist in the field of technology and 
environmentalism I came across is Steward Brand. As 
a biologist, environmentalist, parachutist, veteran, 
entrepreneur, designer and photographer, he shared the 
same belief of the need to bring the power of change and 
the direction of the future to the people. Therefore, he 
created an inspiring document called the WHOLE EARTH 
CATALOG the only 1960s example of open source knowledge 
sharing I have heard of.

The WHOLE EARTH CATALOG was among the first examples 
to preach the hacker/designer approach to life back in 
1968, decades before it became the norm. The Catalog was 
a paper-based database offering thousands of hacks, tips, 
tools, suggestions, and possibilities for optimizing your life.

The WHOLE EARTH CATALOG functions as an evaluation and 
access device. With it, the user should know better what is 
worth getting and where and how to do the getting. Items 
are listed in the CATALOG if they are deemed; useful as a 
tool, relevant to independent education, high quality or low 
cost, not already common knowledge, easily available by 
mail. The information is continually revised according to the 
experience and suggestions of CATALOG users and staff.
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Airbus Patent Drawings

 [ Patent : US2014319274 ] 

H-index Graph
[ Variation between a few highly cited papers and a large number of highly cited papers ]

Albert Einstein 
[ h-index of 44 ] 

Richard Feynman 
[ h-index of 37 ] 

Stephen Hawking
[ h-index of 109 ] 

George Whitesides
[ h-index of 169 ] 
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In 2005, a scientist named Jorge Hirsch, devised a 
method to assess the impact of scientific research by an 
individual or organisation. The h-index is an index that 
attempts to measure both the productivity and citation 
impact of the published body of work of a scientist or 
scholar. The index is based on the set of the scientist's 
most cited papers and the number of citations that they 
have received in other publications, in other words, a 
scholar with an index of x has published x papers each 
of which has been cited in other papers at least x times. 
The index can also be applied to the productivity and 
impact of a scholarly journal. Basically it assumes that 
impact can be measured in terms of publishing a lot and 
having lots of people reference what you publish. 

There are a number of limitations to the viability of 
using the h index. For instance, Feynman and Einstein 
have had a great impact with h-indices of around 40, and 
neither needed to publish as much as today's scientists 
to achieve their impact nor were expected to publish as 
much as faculty today.  Maybe this h-index gap is more 
reflective of our desire to quantify everything, than 
of our desire to measure real and significant impact.  
Furthermore, Blogs and other new media, which may 
have impact (on thinking, on actions), are not included 
in h-index calculations. The examples of h indices 
of prominent scientists shown below highlight the 
irrelevance of using h-indices to assess productivity. 

During a conversation with Dr Jan Beermann of the 
Alfred Wenger Institute, he explained to me how it is the 
h-index of a scholar or journal that determines whether 
research including inventions or ideas reach to a broader 
audience that includes other researchers, investors 
and the general public. In addition, if a scholar is not 

published in the right journals (with the highest possible 
impact factor), and is not republished and referenced 
a sufficient number of times, the research is more or 
less neglected resulting in the loss of many potentially 
innovative ideas. The index is also being used as an 
assessment for employment determining researcher's 
positions within their organisations.

Another important force in the inventions realm in our 
current economy is the patent system. Patents protect 
inventions by giving the owner of the patent the right to 
stop anyone from making or using the invention without 
the owners permission. Today many view patents as 
a barrier to innovation and it is argued that allowing 
inventions to be open source rather than proprietary 
is more valuable to society. Nevertheless, patents 
remain a major indicator when it comes to assessing 
the performance of organisations and their research 
and development strengths. The next page shows a few 
of the patented inventions created by airbus of the 
approximately 6,000 explored ideas every year. They have 
reached a stage where they are using patents to promote 
their market dominance in research and development. 

The cylindrical form of conventional aircrafts are due to 
fundamental principles of fluid mechanics. It is the optimum 
form for holding under pressure air in a very low pressure 
environment. However, the difficulty is at either edges of 
the cylinder where there is a tendency of the pressured 
air to escape, this is why pepperoni sausages have extra 
skin on either end. In an aircraft the reinforcement 
required is much larger. As an alternative solution to this 
issue, three engineers at airbus suggested a cylindrical 
form with no ends, a doughnut shape in other words, 
eliminating the need of a heavy end to the cabin.



 Airbus outline a new cockpit design that replaces the traditional cockpit with one that uses 3D view screens instead of conventional windows.
[ Patent : US2010180508 ]

A recent patent filing for Airbus for the use of in flight VR helmets
 

[ Patent : US8814266 B2 ]

As Airbus files a patent for a new space-saving design to jam many more economy class passengers in

[ Patent : US20140159444 ]

An anti hijacking system for an airplane to be operated during flight. A partition or barrier located 
immediately aft of the pilots cabin is adapted to be raised dividing the aft section longitudinally into 
port and starboard areas, the floors of which are dropped on command to lower the hijacker into a 

capsule in the belly of the plane. 

[ Patent : US3811643 ]
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Spinning Birthing Table - 1965

[ Patent : US3216423  ]

[[ 02  Whole Earth  

Sony Smart Wig Patent - 2013

[ Patent : US20130311132 A1 ]

Microsoft Smart Bra - 2013

[ Patent : US244343116654 A1 ]

Kissing Shield - 1997

[ Patent : US6,789,799 ]
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Illustrating the industrial revolutions [ The Economist: April 1st 2012 ]

Making It [ Harry Cambell - The New Yorker: Jan 13th 2014 ]
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Mankind's history has been strongly defined 
by technology, ever since the stone age, 
what separated humans from the rest of the 
animal kingdom was our capacity and ability 
to manipulate matter. In fact, the history of 
technology is very firmly related by many 
experts to the history of humanity. 

The first industrial revolution began in Britain 
in the late 18th century with the mechanisation 
of the textile industry as the factory was 
born, triggered by the discovery coal. The 
second industrial revolution was founded on the 
discovery of oil, use of centralised electricity, 
and Henry Ford's moving assembly line ushering 
in the age of mass production.

A third industrial revolution is unfolding. 
Manufacturing is going digital, and perhaps the 
most significant developments have happened in 
the domain of data-intense methodologies. The 
term "Big Data" refers to the existence of large 
amounts of machine-readable information. This 
information is generated by  the sociotechnical 
systems in which man kind is increasingly 
entangled. 

As the digital footprint generated by these 
systems are so closely connected to our 
daily lives, it becomes a valuable resource 
for observing the process and interactions of 
society at almost no cost. However, because of 
the massive quantity of these data sets, which 
were not created and structured with  research 
purposes in mind, new methods are required for 
analyzing them.
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Flight Patterns - Aaron Koblin
 [ Big Bang Data,CCCB ]

Face recognition programme - CounterEST 
[ Big Bang Data,CCCB ]

Thinkful - Umbrellium 
[ Big Bang Data exhibition, CCCB ]

Big Bang Data exhibition, dip 18 with curator Olga Subiros

Hello World! - Christopher Baker [ Big Bang Data exhibition, CCCB ]
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Computing has become ubiquitous, creating an immense 
amount of new digital puddles, lakes, tributaries and 
oceans of information. A menagerie of digital devices have 
gone mobile,  and in turn generating a daily flood of new 
information. More business and government agencies are 
discovering the strategic uses of large databases. As all 
these systems interconnect with each other and as powerful 
new software tools and techniques are invented to analyse 
the  data for valuable inferences, a radically new kind of 
"knowledge infrastructure" is materialising.

Researchers using advanced correlation techniques can now 
tease out patterns of information that would otherwise be 
hidden in petabytes of data. Such examples are shown on 
the following pages. 

Big data is already being used in many sectors, it is 
changing many aspects of the way we live from our physical 
environment to our economy creating new virtual dimensions. 
The information industry has already transformed, and now 
the revolution is making its way to the brick and mortar 
world.

We had a remarkable opportunity to visit a prominent 
exhibition of Big Data with curator Olga Subiros as our 
guide. The fact that most of the pieces were created by 
architects was extremely eye opening, it visualises modern 
society uncovering the vast amount of layers and complexity 
being integrated to our lives.

The piece on the next page is a frozen frame from Aaron 
Koblin's Flight Patterns. It shows aircrafts flying over the 
U.S.A. airspace, differentiating aeroplane makes, models and 
altitudes.

"Data mining" through our exploding virtual world is 
uncovering surprising results in many areas of our past, 
current and future lives as shown by the following pieces.

Thingful.net, part of which shown on the right, attempts 
to visualise the nervous system of "Internet of things" 
as it maps the position of all data collecting technologies 
connected to the Internet in real time, and also distinguishes 
between them. The system allows us to discover what 
connected objects that are surrounding us, observe 
their behaviour and comment on them. It is estimated by 
Janusz Bryzek of MEMS and Sensor Solutions that their 
productivity will hit 100 trillion sensors per year.

The image at the bottom shows an audiovisual installation 
fed by fragments of thousands of personal video diaries 
posted online. The project meditates on the complex current 
situation of the participative media and on the human desire 
to be heard.



One of the most captivating installations was this small 
fragment of Ingo Gunter's "World Processor." Gunter 
is one of the most prominent media sculptural artists 
today, and is currently an adviser to the New York Hall of 
Science; the Museum of Emerging Sciences and Innovation, 
Tokyo; researcher at Indiana University at Bloomington; and 
adviser and artistic director of Tochoji, Tokyo's oldest Zen 
Temple. Ingo Günther is a frequent contributor to Foresight 
Magazine, Tokyo. He maintains an office in New York.

World Processor is an ongoing project visualising data on 
ready made globes. Topics range from political conflicts 
and social issues to the natural world and other concerns. 
More than 1000 globes have been made. The next spread 
contains a more extensive selection of Gunter's catalogue 
of a diverse range of visualisations  as part of the World 
Processor.

[[  02  Whole Earth  

 World Processor (Country vs Company) - Ingo Gunther
[ Big Bang Data exhibition, CCCB ]
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Envisioning Technology 2012 - Michell Zappa
[ Envisioning ]

Envisioning Technology 2012 - Michell Zappa
[ Envisioning ]

"Mapping Scientific Paradigms" by W. Bradford 
Paley, Dick Klavans and Kevin Boyack, is a map 
of science, constructed by sorting through 
rough roughly 800,000 scientific papers. The 
links were made between papers that share 
common authors. If you take a closer look you 
will realise that the curved lines emerging 
from the nodes are the titles of the journals. 
The continuity and flawless character of the 
visualisation is what I  found particularly 
fascinating as it highlights the integrated 
nature of the supposedly distinct areas of 
science.

W. Bradford clarified the integration of 
scientific realms, raising the question of 
the integration of technologies arising from 
different scientific paradigms. 
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Understanding where technology is heading is more than guesswork. Looking at emerging trends
and research, one can predict and draw conclusions about how the technological sphere is developing,
and which technologies should become mainstream in the coming years. Envisioning technology is meant
to facilitate these observations by taking a step back and seeing the wider context.
By speculating about what lies beyond the horizon we can make better decisions of what to create today.

BY SA

I came across an inspiring organisation who are 
following a really interesting agenda. Lead by 
Michell Zappa,  Envisioning is a collaboration 
that looks at emerging technologies, tries to 
keep up with the accelerating rate of progress 
and speculate future scenarios.

Zappa also founded FutureTech, creative 
workshops organised to explore different 
possibilities. A series of cards are handed 
out randomly to various individuals from 
different professions and backgrounds, each 
card contains a certain emerging technology, 
by each combination of cards the user was 
searching for ways to combine the technologies 
in an interactive, game-like environment. I had 
great insight into their vision as I had the great 
opportunity to have a conversation with Michell 
Zappa, via a Skype interview.

Michell shared with me his latest ongoing 
projects and also the technique by which he 
conducts his FutureTech workshop. The main 
part of the discussion we had was about 
taxonomising technology, what methods this 
could be done by or whether in should be done 
at all. We somewhat disagreed on this matter, 
as I was asking for suggestions on different 
methods to taxonomise technology (in order 
to find alternative methods for combining 
them and creating hybrids) whereas he was 
opposing the entire concept. Michell explained 
that he believes taxonomising technology will 
drastically limit the number, diversity, and 
quality of the results I may obtain.

However, I still wanted to look into developing 
a simple taxonomy for a sample of technologies 
I have selected (showing in the appendix), to 
create a logical base for merging different 
technologies with one another creating 
"invention hybrids".

“Technology is developing fast. Too fast that we are 
continuously becoming uncomfortable in the present, [...] 

Today is your slowest day.” Michell Zappa

[[ 02  Whole Earth  

Mapping Scientific Paradigms, 2006
[ W. Bradford Paley, Dick Klavans and Kevin Boyack ] 

37Diploma 18   Architecture of Particles [[36



[[03Singularity

“Within thirty years, we will have the technological means to create 
superhuman intelligence. Shortly after, the human era will be ended. 

[…] I think it’s fair to call this event a singularity. It is a point where 
our models must be discarded and a new reality rules. As we 

move closer and closer to this point, it will loom vaster and vaster 
over human affairs till the notion becomes a commonplace. Yet 

when it finally happens it may still be a great surprise and a greater 

Parallel of Life and Art [Alison and Peter Smithson]
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The term "technological singularity was first used 
in 1986 by Vernor Vinge in his science fiction novel 

Marooned in Realtime.

The word singularity was mainly used in mathematics. 
It describes a situation where a quantity approaches 

infinity as another parameter goes to zero.

Similarly the term is well known in physics, it is used 
to describe an event where it is impossible to predict/
anticipate a certain situation such as the gravity in a 

black hole.

The technological singularity however, is a more 
recent term brought by the evident explosion in 
technological progression. Some define it as the 

point at which artificial intelligence will exceed human 
intellectual capacity and control. Others believe it is a 

point at which man and machine will merge.

Regardless, it is an event that will radically change 
human lives, and referring back to the original 

definition, it is impossible to predict how it will affect 
us. 

Lim 1/X = ∞
X->0



MIT Chitah [ MIT - Biometrics Robotic Lab ]

[[ 03  Singularity

Leviathan Illustrations [Keith Thompson]
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Leviathan, a novel by Scott Westerfeld, illustrated 
by Keith Thompson, shows an alternate version of 
World War 1. An exaggerated amalgamation of war 
machines envisioned by the authors.



Technological Development Curve
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The curve below shows a variation of Moore's law. In 1965 Gordon Moore, 
co-founder of Intel, discovered that the number of transistors per 
square inch on integrated circuits had doubled every year since the 
integrated circuit was invented. Moore predicted that this trend would 
continue for the foreseeable future. 

Decades later Moore's law was proven accurate. As Raymond Kurzweil 
points out computing power in devices is doubling while the processor 
size is halving in a remarkable exponential progression.  Furthermore, 
this relationship goes beyond the microchip industry that Moore refers 
to, technology in general is advancing with the same exponential rate as 
shown by the graph below.

What is interesting about exponential behaviours is that without us 
realising, the actual "rate" of progression is what is doubling per unit 
time, and not simply the quantity. 

This means that since the future is coming faster and faster, the line 
between present and future is ultimately converging. We are constantly 
becoming more and more uncomfortable with the present until some 
point [the singularity] where a distinction no longer exists between 
present and future.

Therefore, I am investigating the very end of Moor's Curve. Apart 
from the technologies themselves, I am particularly interested in the 
vast multitude and variety of them. The collection of tools we have 
today, and how this "exponentiality" influences our societies. How will 
innovation continue when the amount of inventions and creativity is too 
overwhelming or running towards extinction. What kind of Leviathan can 
we expect in the coming years with the combination of machines we have 
today?

To begin with I started looking at the latest technologies that have 
been developed. We now have an overwhelming tool set to work with 
to inspire further invention and creativity. My starting point was to 
analyse the multitude of these tools and discover ways in which they 
can be combined to drive development further. The sample I was looking 
at is listed at the end of this book in the appendix.



4544 Diploma 18    Architecture of Particles [[



ATLAS 04[ [
Singularity, in my opinion is an inevitable phenomenon 

that will change our lives in ways we still cannot 
fully understand/imagine. The toolkit we have today 
is already overwhelming. The Whole Earth Catalog of 
the 60s is no longer an effective tool to contain this 
advancement, As an architect, as an activist my aim 
is to create a new platform which will manage this 

explosion, and facilitate the converging of different 
machines to create the next innovation outburst.

I am developing an open, interactive tool to help 
individuals innovate better using technology.  This tool 

is an ATLAS that users can interact with, navigate 
through and contribute to. 

The aim is for the user to forecast different 
scenarios, develop creative concepts as well as 

envision and drive change. It will create links between 
a diverse range of technologies, identify different 

ways in which they can be combined and speculate 
situations where they can be used. 

It is a tool used to fix things that are not really 
broken.

The ATLAS will bring the knowledge to the people, an 
open source platform where ideas can be accessed. 
Private profits shall no longer obscure actual gains.  

With such a platform, I believe a realm of intimate, 
personal power can be developed, the power of 

individuals to conduct their own education, find their 
own inspiration, shape their own environment and 

share their adventure. 

In using the ATLAS participants reach unexpected 
conclusions, sci-fi prototypes or identifies new 

niches, and intuitively learn technological theory. 
New creations will emerge, further potentials will be 

realised, the new light bulb will be designed.
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Wikipedia  Graph - edited script from  Hartmut Bohnacker, Benedikt Grob, Julia Laub and Claudius 
Lazzeroni [ Generative Design, 2012 ]
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The image in the left shows the results of a script I 
have hacked to enable me to uncover a selection of 
recent inventions and advancements in technology. 
The algorithm navigates through Wikipedia's API 
based on the links that are embedded in each article. 
I started the navigation from the article titled 
"Technological Singularity". The web of links that I 
navigated through is how I resulted in the selection of 
technologies listed in the appendix.

This code was an invaluable tool to discover a wide 
range of emerging technologies. I wrote another 
(shown on pages 46-47) that will create a more 
visual representation of the findings, creating a 
collage of simple representations of the technologies 
I have found.  As shown by the collage and the 
visualisations, the results are overwhelming after 
only a few clicks.

A strong sense of disorder and entropy  can be seen 
in the drawings, they depict the overwhelming nature 
of technological progression. I believe there is a need 
for a certain tool that can help us keep track of all 
these changes, allowing us to more clearly visualise 
mankind's technological capabilities. 

This will allow us to draw more informed conclusions, 
speculate different uses and create unexpected 
connections between the tools we have at our 
disposal that are increasing every day. Such 
speculative combinations can lead to unexpected 
outcomes that may radically influence parts of our 
everyday lives. The rate of progress of technology 
is clearly exponential, but is the rate of innovation 
keeping up?

Next, I used the sample of technologies I have 
found to begin to create my platform, The ATLAS 
of Inadvertent Invention Hybrids. As i entered the 
technologies into the system I created a set of rules 
based on a simple taxonomy I devised that would 
define each technology. These set of rules embedded 
within the algorithm define the logic by which 
connections are created between the technologies to 
result in Hybrids.

A

E

D C

B

A - Digital Technology, Electronics and Telecommunications
B - Biology and Biotechnology
C - Industrial , Manufacturing, Material and Transport Technologies
D - Energy and Environmental Technologies
E - Applied Physics and Chemical Technology  
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[[ 04  ATLAS

Biotechnology

Industrial Technology 

Digital Technology

Nanotechnology

Hawking Radiation

Bacterial Nanowires

Reciprocytes

Microbivores
Majorana Particles

Buckybombs

Heat from Bees

Coconuts H2 Storage

Improving Photosynthesis

Photosensitive Algae

Synthetic Protocells

Synthetic Leather
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Touch for Amputees

Sorting Cells wilth Sound

Cyborg Insects

DNA Robots in Cockroaches
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Bionic Plants
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Hydrocarbon Loving Bacteria

Mosquito Killer Gene

EyeWire

Genome Editing

Eyeborg

Biodigital Micro-Algae

Recycled Printing

Bionic Eye

Sub-Dermal Implants

Mushroom Materials

Nanovaccine Patch

Drones

Agile Robots

Miniature Mass Spectroscopy

WiTricity

World Wide Telescope

Hummingbird

Oculus Rift

Synquera Facial Recognition

Graphene
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The Great Pretender [ [05

Robots and AI imitating human behaviour
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"I propose to consider the question, "Can machines think?" 
This should begin with definitions of the meaning of the 

terms "machine" and "think." The definitions might be 
framed so as to reflect so far as possible the normal use 

of the words, but this attitude is dangerous, If the mean-
ing of the words "machine" and "think" are to be found 

by examining how they are commonly used it is difficult to 
escape the conclusion that the meaning and the answer to 

the question, "Can machines think?" is to be sought in a 
statistical survey such as a Gallup poll. But this is absurd. 
Instead of attempting such a definition I shall replace the 
question by another, which is closely related to it and is 

expressed in relatively unambiguous words.

The new form of the problem can be described in terms of 
a game which we call the 'imitation game." It is played with 

three people, a man (A), a woman (B), and an interrogator (C) 
who may be of either sex. The interrogator stays in a room 
apart front the other two. The object of the game for the 
interrogator is to determine which of the other two is the 

man and which is the woman. He knows them by labels X and 
Y, and at the end of the game he says either "X is A and Y 
is B" or "X is B and Y is A." The interrogator is allowed to 

put questions to A and B thus:

C: Will X please tell me the length of his or her hair?
Now suppose X is actually A, then A must answer. It is A's 
object in the game to try and cause C to make the wrong 

identification. His answer might therefore be:
"My hair is shingled, and the longest strands are about nine 

inches long."

We now ask the question, "What will happen when a machine 
takes the part of A in this game?" Will the interrogator 

decide wrongly as often when the game is played like this 
as he does when the game is played between a man and a 

woman? These questions replace our original, Can machines 
think?"

Computing Machinery and Intelligence - Mind 49: 433-460 by 
A.M. Turing
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A fast learning algorithm for deep belief nets [ Geoffrey hinton ]

Machine Vision Illustration

In 1956 Arthur Samuel wanted to make this computer 
beat him at checkers. What any programmer would do 
would be to tediously write very accurate, specific and 
excruciatingly long codes to create that intelligence in 
the machine. However, Samuel took a different approach, 
he programed the machine to repeatedly play checkers 
against itself and actually learn the game, rather than 
writing the program by hand (a task that is virtually 
impossible to do). A new field in cybernetics was born, 
and Arthur Samuel was since then known as the father of 
Machine Learning. 

Since then, there has been a remarkable success form 
machine learning commercially. The earliest commercial 
example was Google Search. Over time machine learning 
became integrated into many digital platforms such as 
Amazon and Netflix, as you may have already experienced 
when amazon suddenly suggests items that you were 
looking for, or Linkedin attempts to connect you  with 
acquaintances that you have not even thought about for 
a while.  Those platforms are using machine learning, the 
system is using data generated form its use to build up 
its intelligence.

Geoffery Hinton won a competition for automatic drug 
discovery. The remarkable thing is his team beat many 
large medical oganisations and there was not a single 
person in the team with a medical background. So how was 
that done? The team developed a new machine learning 
algorithm that is revolutionising the world and will 
continue to do so more than we can imagine. The algorithm 
is called Deep Learning.

Deep learning is a machine learning algorithm that is 
inspired by how the human brain works. As a result, there 
are no theoretical limits to what this system can do. It 
learns from experience.

Today due to deep learning computers are outperforming 
humans at new tasks every day.  

Arthur Samuel  - Father of Machine Learning [ IBM ]

LinkedIn - People you may know 

Amazon - Suggested Products



“Medical diagnostics is, at its heart, a data problem - turning images, 
lab tests, patient histories, and so forth into a diagnosis and proposed 

intervention. Recent applied machine learning breakthroughs, especially 
using deep learning, have shown that computers can rapidly turn large 

amounts of data of this kind into deep insights, and find subtle patterns. This 
is the biggest opportunity for positive impact using data that I’ve seen in my 

20+ years in the field.”  Enlitic Founder and CEO, Jeremy Howard

IBM’s Watson Beating the two Jeopardy World Champions [ CNN ]

Deep learning medical organisation  [ Enlitic ]

[[ 05  The Great Pretender

Google Brain Identifies Humans and Cat  [ Google Brain ]

Kurt Gödel

The Gödel Machine Illustration [ J.Schmidhuber ]

Robot that learned how to cook by watching videos  [ Motoman - Yaskawa Electric ]
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The logics of machine learning are inspired by Kurt Gödel's self 
referential formulae  in the 1930s. Using his equations Gödel 
theorised the idea of a Gödel Machine. a Gödel machine rewrites 
any part of its own code as soon as it has found a proof that 
the rewrite is useful. Deep learning is beginning to make his ideas 
become more of a reality.

On this spread you can see more recent examples for deep 
learning. Google Brain, one of the company's secretive X-labs has 
recently flourished in machine learning, machine vision in particular. 
They created an algorithm that autonomously identified and 
differentiated between cats and humans by watching  hundreds of 
thousands of Youtube videos. This was then implemented in Google 
maps allowing Google to identify addresses from satellite footage 
at remarkable speeds. They can now transcribe all of the addresses 
that Street View has captured in France in less than an hour.

The image at the bottom shows a robot which uses a deep learning 
algorithm that allows it to learn how to cook by watching videos. 
Researchers from the University of Maryland and the Australian 
research center NICTA "educated" their robot using 88 videos of 
people cooking found on the web.

Enlitic is a medical startup that aim to make medical diagnostics 
faster, more accurate, and more accessible. The company's mission 
is to provide the tools that allow physicians to fully utilize the vast 
stores of medical data collected today, regardless of what form 
they are in such as medical images, doctors' notes, and structured 
lab tests. Their system even makes new discoveries as it proved 
the importance of cells surrounding cancer cells in diagnostics that 
medical experts previously thought were redundant.

Watson is another remarkable advancement in machine learning, 
an artificial intelligence system produced by IBM which beat the 
world Jeopardy champions. It was later allowed to freely surf 
the Internet. Watson developed the ability to answer many more 
questions with different languages as well as slang and profanity.

To answer Turing's question: "can machines think?" We have proven 
that machines can now actually learn, does that mean they can 
think? Are we on the verge of creating the first Godel Machine, or 
finally seeing a machine pass the Turing test?



The logics behind the ATLAS of Inadvertent Invention Hybrids bring 
to mind Alan Turing's Imitation Game. Turing describes technological 
progress as a scenario where machines are learning from each other, 
performing the same tasks in different ways, rather than learning from 
humans. The infamous Turing Machine was the first machine to imitate all 
machines, one that can perform any task it is assigned, the first example 
of what we now call computation.

Based on the concepts of Machine Learning and the Imitation Game, I 
decided to modify the behaviour of the ATLAS, such that it no longer 
links technologies based on their common characteristics, it does so 
based on their differences. Referring back to Steven Pippin, the Hybrids 
I want the ATLAS to result in should be an unexpected amalgam of 
different technologies across diverse disciplines. Our logic in creating 
new technologies will limit us from many possible outcomes that may be 
plausible. 

As shown by the following diagrams, the technologies now form links or 
Hybrids based on how different they are, with an element of randomness. 
Therefore, the more different the technologies are, The more the 
machines can learn from each other, they are more likely to merge into  
Hybrids. 
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Cryonics, Deep Learning, Army 
Beetle, Nano Contact Lenses

RepRap, Nano Contact Lenses, 
Microfactory, 4D Printing, FlyFIre

Sorting Cells with Sound, 
Nanovaccine Patch, Subdermal 
Digital Implants, Eyeborg, Bionic 
Plants

FlyFire, RepRap, Strength 
Enhancing Suit, Subdermal Digital 
Implants

Drones, 3D Printing Drones, Bionic 
Plants, Cyborg Insects, Microscale 
3D Printing, Swarm Robotics

Heat from Bees, Graphene, 
O2 absorption, controlling 
nanoparticles.

Utility Fog, Magnetorheological 
Fluid, Squidgy Bricks

Agile Robots, Army Beetle, 
Eyeborg Protocells

Mushroom Materials, Solid Liquid 
Nanoparticles, SLIPS, Light 
Absorbing Nanowires, Recycled 3D 
Printing

Killer gene, Heat from Bees, 
Project Loon

Recycled 3D Printing, Nanofactory, 
Agile Robots, Mushroom Materials

Deep Learning, Magnetorheological 
Fluid. 3D printing,

The Physical Web, World Wide 
Telescope, Big Data Smart Grids, 
Army Beetle, Deep Learning, 
Witricity

3D Printing Drones, Squidgy 
Bricks, Strength Enhancing Suit, 
Microscale 3D Printing, Drones, 
Self Repairing Polymers

Swarm Robotics, Agile Robots, 
Nanofactory, Drones, Army Beetle, 
Attogram Scale

Biofilms, O2 Absorption, 
Self Repairing Polymers, 
Bandgap Solar Cell, Artificial 
Photosynthesis

Graphene, Attogram Scale, 
Quantum Computer, ZeroN, 
Buckypaper

Swarm Robotics, Opticogenetics, 
Cryonics,

Deep Learning, Facial Recognition, 
Cryonics, The Physical Web

Synthetic Leather, Biodigital 
Microalgae, Respirocytes, 4D 
Printing.

Squidgy Bricks, 3D Printing Drones, 
Magnetorheological Fluid, Self 
Repairing Polymers, Strength 
Enhancing Suit, Microfactory

Microbevores, Bioflims, Strength 
Enhancing Suir, 

Army Beetle, The Physical Web, 
Cryonics, Nano Contact Lenses, 
Swarm Robotics

Metamaterials, Respirocytes, 
Mushroom Materials.

Miniature Mass Spectrometry, 
Microscale 3D Printing, DNA 
Robots in Cockroaches, Touch for 
Amputees, Microfactory, Weather 
Control

Eyewire,  Oculus Rift, Solid/Liquid 
nanoparticles/ Killer Gene

Cryonics, Deep Learning, Army 
Beetle, Nano Contact Lenses

RepRap, Nano Contact Lenses, 
Microfactory, 4D Printing, Fly-fire

Sorting Cells with Sound, 
Nanovaccine Patch, Subdermal 
Digital Implants, Eyeborg, Bionic 
Plants

FlyFire, RepRap, Strength 
Enhancing Suit, Subdermal Digital 
Implants

Drones, 3D Printing Drones, Bionic 
Plants, Cyborg Insects, Microscale 
3D Printing, Swarm Robotics

Heat from Bees, Graphene, 
O2 absorption, controlling 
nanoparticles.

Utility Fog, Magnetorheological 
Fluid, Squidgy Bricks

Agile Robots, Army Beetle, 
Eyeborg Protocells

Mushroom Materials, Solid Liquid 
Nanoparticles, SLIPS, Light 
Absorbing Nanowires, Recycled 3D 
Printing

Killer gene, Heat from Bees, 
Project Loon

Recycled 3D Printing, Nanofactory, 
Agile Robots, Mushroom Materials

Deep Learning, Magnetorheological 
Fluid. 3D printing,

The Physical Web, World Wide 
Telescope, Big Data Smart Grids, 
Army Beetle, Deep Learning, 
Witricity

3D Printing Drones, Squidgy 
Bricks, Strength Enhancing Suit, 
Microscale 3D Printing, Drones, 
Self Repairing Polymers

Swarm Robotics, Agile Robots, 
Nanofactory, Drones, Army Beetle, 
Attogram Scale

Biofilms, O2 Absorption, 
Self Repairing Polymers, 
Bandgap Solar Cell, Artificial 
Photosynthesis

Graphene, Attogram Scale, 
Quantum Computer, ZeroN, 
Buckypaper

Swarm Robotics, Opticogenetics, 
Cryonics,

Deep Learning, Facial Recognition, 
Cryonics, The Physical Web

Synthetic Leather, Biodigital 
Microalgae, Respirocytes, 4D 
Printing.

Squidgy Bricks, 3D Printing Drones, 
Magnetorheological Fluid, Self 
Repairing Polymers, Strength 
Enhancing Suit, Microfactory

Microbevores, Bioflims, Strength 
Enhancing Suit, 

Army Beetle, The Physical Web, 
Cryonics, Nano Contact Lenses, 
Swarm Robotics

Metamaterials, Respirocytes, 
Mushroom Materials.

Miniature Mass Spectrometry, 
Microscale 3D Printing, DNA 
Robots in Cockroaches, Touch for 
Amputees, Microfactory, Weather 
Control

Eyewire,  Oculus Rift, Solid/Liquid 
nanoparticles/ Killer Gene
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Respirocytes

Nano Vaccine Patch

Microbevores

Micro Scale 3D Printer

Swarm Robotics

Output[ [06

In this section I begin to experiment with the results 
derived from the platform. Here I begin to experiment 

with the different outcomes and possibilities, some 
outcomes may not make any sense at all but maybe 

that is where something truly unexpected may emerge.

Another important factor that would be testing here 
is the human role within this new creative process. The 

ATLAS will generate combinations and results, but it 
is up to the user to make something out of them, or 

is it? I will begin to experiment with this paradox and 
assess really how much creative input will be required 

by the user.

The somewhat trivial uses of electricity mentioned 
in the beginning of this book are natural products of 

experimentation with new technology, I am not claiming 
the ATLAS will eliminate such ideas and inventions. In 
fact, it may even result in more strange and seeming-

ly trivial results, but that is where I believe we truly 
begin to innovate and create unprecedented amalga-

mations.
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Nano-Vaccine Patch Respirocyte Micro-scale 3D Printing
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Molecular manufacturing promises precise 
control of matter at the atomic and 
molecular level, allowing the construction 
of micron-scale machines comprised of 
nanometer-scale components. Medical 
nanomachines will be among the earliest 
applications. The artificial red blood 
cell or "respirocyte" proposed here is a 
bloodborne, spherical, 1-micron diamondoid 
1000-atm pressure vessel with active 
pumping powered by endogenous serum 
glucose, able to deliver 236 times more 
oxygen to the tissues per unit volume 
than natural red blood cells and to manage 
carbonic acidity, they also do so more 
efficiently than red blood cells. An onboard 
nanocomputer and numerous chemical and 
pressure sensors enable complex device 
behaviors remotely re-programmable 
by the physician via externally applied 
acoustic signals. 

Proposed by Robert Freitas in his original 
paper titled, "A Mechanical Artificial Red 
Blood Cell: Exploratory Design in Medical 
Nanotechnology" (1998), it was proposed 
that respirocytes would mimic the action 
of the natural hemoglobin-filled red blood 
cells. The images on this page show his 
conceptual sketches of the respirocyte, on 
the left are models of my designs based on 
the science in Freitas' article.

Respirocyte Section [ Robert Freitas - Institute for Molecular Manufacturing ]

Respirocyte Plan [ Robert Freitas - Institute for Molecular Manufacturing ]

Gluecause Engine Detaiil [ Robert Freitas - Institute for Molecular Manufacturing ]

Respirocyte
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I decided to dig deeper into the hybrids the 
ATLAS was suggesting. Further research 
into the suggested technologies through 
easily accessible, open source knowledge 
sharing platforms compliment the ATLAS by 
allowing for more informed development of 
the hybrids.

Respirocytes were first suggested 
by Robert Freitas in the early 60s as 
theoretical nanorobots specifically for the 
field of medicine. The nano vaccine patch is 
being developed by multiple institutions to 
remotely deliver drugs to patient's blood 
streams whenever needed with minimum 
damage to the body.

The atlas suggested a combination of these 
two breakthrough technologies. What if 
we can administer performance enhancing 
nanorobots into our biological systems 
according to need.

We can begin to imagine the implications 
this  nanorobot producing cell could have in 
our lives. Medical applications are the first 
that come to mind. However, think about the 
possible changes that may occur in athletics 
and sports, what will swimming become like 
when you can hold your breath for 4 hours? 
How will our spacial experience alter when 
you have the ability to run 4 times as fast 
for 4 times the time? 

The images on this page show Bill Gates' 
design for a nano-vaccine patch that is 
designed as a smart contraceptive. A 
switch can switch on and off delivering 
contraception doses into the body at will, 
non-invasively.

Respirocyte Plan and section - Based on theoretical design by Robert Freitas
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Wireless contraceptive patch [ Designed by Bill Gates ]
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Respirocyte Exploded Axonometric
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As mentioned earlier, resiprocytes enhance a biological organisms' 
ability to store and distribute oxygen gas. The comparison below 
highlights the difference in performative attributes between the 
biological red blood cell and the artificial resiprocytes.
  Respirocyte
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Micro-needle Pill

The Nanofactory
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Legend
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OmniDose Pill
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The OmniDose pill is another Hybrid i 
designed. The ATLAS suggested merging 
the micro-needle pill with the nanofactory. 
The nanofactory is another theoretical 
desktop sized 3D printer that can perform 
additive manufacturing at a molecular 
level. 

The microneedle pill was developed at MIT 
and suggests drug delivery using micro-
needles from within the body. 

The hybrid suggested by the ATLAS got 
me thinking, what if the nanofactory 
can be scaled down to a degree that it 
replaces the drug reservoir in the pill. 
As nanotechnology is advancing at an 
exponential rate, i do not think it will be 
ridiculous to realise that even 3d printers 
can reach the micro scale. Imagine having a 
3d printer in your body. The OmniDose pill 
would allow doctors to remotely control 
the pill to manufacture drugs or even 
narobots into the body at a given time.
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Nanofactory

Deivery Tube
Micro Needles

pH Sensitive Coating

OmniDose Pill package

OmniDose Pill package

Such a Hybrid would require collaborations 
between the designer - in this case diploma 
18 from the AA,  the manufacturer of 
the technology and medical experts (MIT). 
As well as political, social and cultural 
regulatory bodies such as the FDA or NHS 
for example.

The micro-needle pill is swallowed by the 
subject / patient. As it passes through 
the esophagus, the exterior coating begins 
to dissolve. By the time the pill reaches 
the intestines, the coating is gone and the 
micro-needles are exposed the tissue.

Remotely, a doctor or the user can command 
the pill to manufacture specific drugs or 
nanorobots and inject them into the system.

OmniDose pill in small intestine

OmniDose pill 

Drug delivery capsule schematic [ MIIT and MGH ] Drug delivery capsule schematic [ Francis M. Walters - 
Physiology and Hygiene for Secondary Schools ]
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Legend
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Inside the OmniDose

Inside the Nanofactory  [ John Burch - Lizard Flier Studios ]

The Nanofactory  [ John Burch - Lizard Flier Studios ]

OmniDose Pill
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Biodigital Micro-Algae



Legend

1a Flyfire drone
Test subjects
Human nervous system
Light beam

Contractile vacuoles

Propeller
Microcomputer
LED

Nucleus
Pyrenoid
Cytoplasm
Chloroplasts
Cell wall

1b
2b
3b
4b
5b
6b

Flagellum7b
Chlamydomonas8b

1c
2c
3c

2a
3a
4a

Landscape5a

Opticogenetics

EyeWire

Flyfire

Biodigital Microalgae

1a

3a

5a

2c

3c

1c

4a

1b

4b

3b

6b

8b

5b

2b

7b

2a

Fig. b 0μm

10μm

Fig. c 0cm

5cm

Fig. a 0cm

50cm

[[06  Output 115Diploma 18   Architecture of Particles [[114



[[06  Output

Optogenetic experiments on mice  [ Stanford University ]

Optogenetic experiments on mice  [ MIT and MGH ]

Shining light on neurons  [ MIT ]
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Optogenetics is a field of study that combines neuroscience and optics. 
Already being performed on mice, optogenetics allows us to manipulate 
neurons using pulses of light. 

Neurons are not receptive to light, however researchers at MIT genetically 
modified neurons to allow them to activate and deactivate using pulses of 
light of different wavelengths. This was done by extracting special proteins 
from a type of pond algae called chlamydomonas, this protein allows the algae 
to react to sunlight for photosynthesis. The protein is added to neurons 
making them responsive to light.
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Mind reading helmet for auto social media posting [ Autoposter - freeforums.org ]

Optogenetics as communication between humans and animals  [ Punkguyta - Flickr photo sharing ]

Flyfire Swarms  [ Senseable City Lab - MIT ]

Flyfire Drone  [ Senseable City Lab - MIT ] Flyfire Swarm  [ Senseable City Lab - MIT ]
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With the optogenetics breakthrough in neurosience 
intersecting the rise of nanotechnology, I envision 
a situation where we use a hybrid between the 
two aforementioned technologies to create a new 
communication interface. This will work extremely 
differently to the language system that has been 
embedded into out brains across thousands of years. 

The hybrid I want to design assumes the Flyfire reaches 
the nanoscale and can be unleashed into the nervous 
system. The interface I am designing will be some sort 

of mask that will control and exchange information with 
the light emitting nanodrones in the nervous system. 
The "mask" will be an interface between the drones 
and the body as well as connecting with other masks, 
transmitting and receiving signals. Its functions extend 
to the external senses such as vision and hearing 
augmenting reality based on the signals it is receiving.

The following images describe the hybrid I am developing, 
and describes the possible atmosphere that may emerge 
if the myth of telepathy was made true using technology.

FlyFire, is a miniature sized drone designed by the senseable city lab at MIT directed by Carlo Ratti. The 
special feature of this drone is not its size, it i the embedded intelligence. FlyFire drones have more than 
impressive swarm behaviour capabilities, as well as a highly responsive multicoloured LED. 

The FlyFire is being used as a 3D pixel, the swarm coordinates spatially to create 3D images in space. The LED 
also changes colour as shown by the images below to create some sort of 3D LCD display.
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Mind Augmentation
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Project Loon

Killer Gene
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Many think of the Internet as a global 
community when only one third of the 

world's population have access to it.

Project Loon is a network of balloons 
traveling on the edge of space, 

designed to connect people in rural 
and remote areas, help fill coverage 
gaps, and bring people back online 
after disasters. The balloons surf on 

different layers of wind current at 
different heights in the Stratosphere.

Although Internet access is crucial 
in our society, there ate much larger 
problems that we need to solve. The 

ATLAS suggested a hybrid combining 
project loon and  the killer gene 

developed at Oxitech for mosquitoes. 
This got me thinking to create a hybrid 

invention that will use the concept of 
Project Loon to combat malaria in rural 

areas rather than  providing Internet.
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Google’s Project Loon launched from New Zealand  [ For Good News ]

Project Loon diagram  [ Wayvs ]

Aedes aegypti mosquito  [ Make create innovate - CNN ]

Aedes aegypti mosquito  [ Make create innovate - CNN ]
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At OxiTec in the UK, researchers have 
genetically modified male mosquitos such that 
the offspring they produce never survives. 

The aim of this technology is to control 
mosquito population in certain regions to 
avoid malaria and dengue fever. Mosquitos are 
responsible for the largest number of deaths 
caused by animals.

At OxiTec a system of genetically modified 
mosquitoes are engineered in the labs for 
testing and creating eggs for new sterile 
males. The eggs are collected on the strands 
of tape shown and can be mailed to any part of 
the world.
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Appendix

This appendix contains the group of technologies I 
used as a sample to create the ATLAS of Inadvertent 

Invention Hybrids. The inventions are all current 
breakthroughs in their respective fields and the 

research was made in various methods from primary 
research to a number of open source and knowledge 

sharing platforms.

The ATLAS will constantly grow as it is unleashed 
to the general public as an open source tool that 

can be  navigated and added to by individuals and 
organisations.

For every new invention added the amount of 
possibilities increase exponentially. This tool will 

lead to hybrids that would never have been thought 
of otherwise, the combinations will not be limited by 

human logic and rationalisation.

What will happen to the creative process when this 
platform is unleashed? Will we find more "light bulbs," 
would it take centuries to come up with new ways to 

use and combine technologies?
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Appendix

Buckminster Fuller - the Bucky Ball

Buckypaper surface under a microscope

Light bending diagram

Light bending suit [ bbc ] 
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Light Absorbing Nanowires 
No, this solar power innovation isn't in need of a good shave. 
It's actually a product of nanotechnology, using light-absorbing 
nanowires on carbon-nanotube fabric. These nanowires can 
absorb more energy from the sun than silicon can, which may 
allow for more efficient energy harvesting (as well as giving us a 
fun new term, "hairy solar."

Graphene
Graphene is pure carbon in the form of a very thin, nearly trans-
parent sheet, one atom thick. It is remarkably strong for its very 
low weight (100 times stronger than steel) and it conducts heat 
and electricity with great efficiency. While scientists had theo-
rized about graphene for decades, it was first produced in the 
lab in 2003. Because it is virtually two-dimensional, it interacts 
oddly with light and with other materials. 

Buckypaper is of highest interest to scientists due to its 
incredible strength and light weight (250 times stronger 
than steel, 10 times lighter. Buckypaper is made from carbon 
nanotubes with amazingly strong fibers 1/50,000th the 
diameter of a human hair.

Buckypaper

Metamaterials
Metamaterials are new forms of artificial 
matter with properties that do not depend on 
what material constitutes them, rather how 
the constituents are put together. Light waves 
diffract through the gaps within the molecular 
structure. 



Appendix

SLIPS

SLIPS -Slippery liquid infused porous surfaces- technol-
ogy, inspired by the Nepenthes pitcher plant, provides 
unique capabilities that are unmatched by any other 
liquid-repellent surface technologies. SLIPS surfaces 
function under extreme high pressure conditions, instant-
ly self-heal imperfections, provide optical transparency, 
and are ultra-repellent to pure and complex fluids such as 
blood, crude oil, and brine.
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Mushroom Materials
Ecovative is a material science company developing a new 
class of home-compostable bioplastics based on mycelium, 
a living organism which is the vegetative growth stage 
of fungi. Mushroom Materials are high-performance, 
environmentally responsible alternatives to traditional 
plastic foam packaging, insulation, and other synthetic 
materials.

Self-Healing Concrete
Scientists are developing special bacteria contained within 
protective microcapsules that can be added to the original 
mix of concrete. As the concrete cracks, so do the cap-
sules releasing bacteria that can convert water to lime-
stone in a simple biological process closing the gap.

Killer Gene
Scientists are inserting a certain gene in the male of the 
Aedei Aegypti specie (carrier of Dengue Fever) that causes 
its offspring to die. 

Heat from Bees
A special type of bee which acts like a living 
radiator, warming the nest and controlling the 
colony's complex social structure. The "heat-
er bees" have been found to play a crucial, and 
previously unappreciated, role in the survival of 
bees.



Appendix

Bionic Plants

Plants have many valuable functions: They provide 
food and fuel, release the oxygen that we breathe, and 
add beauty to our surroundings. Now, a team of MIT 
researchers wants to make plants even more useful by 
augmenting them with nanomaterials that could enhance 
their energy production and give them completely new 
functions, such as monitoring environmental pollutants.

Self Repairing Polymers
Stretchy, self-healing paints and other coatings recent-
ly took a step closer to common use, thanks to research 
being conducted at the University of Illinois. Scientists 
there have used "off-the-shelf" components to create a 
polymer that melds back together after being cut in half, 
without the addition of catalysts or other chemicals. The 
material is being called "dynamic polyurea."

The material is made from a proprietary mixture of 
inexpensive commercially-available compounds, including 
a polyurea elastomer polyurea is commonly found in a 
wide variety of products such as paints and plastics. 
The researchers reportedly "tweaked"the structure of 
its molecules, making the bonds between them longer. 
As a result, the molecules are easier to pull apart from 
one another, but they're also better able to bond back 
together

Bacterial Nanowires

For the past 10 years, scientists have been fascinated 
by a type of "electric bacteria" that shoots out long 
tendrils like electric wires, using them to power them-
selves and transfer electricity to a variety of solid 
surfaces.

Today, a team led by scientists at USC has turned the 
study of these bacterial nanowires on its head, discov-
ering that the key features in question are not pili, as 
previously believed, but rather are extensions of the 
bacteria's outer membrane equipped with proteins that 
transfer electrons, called "cytochromes."

Synthetic Leather

Humans, the naked/nude apes, have been covering their 
fragile bodies/skins to protect themselves from the 
external environment. This humble act for survival has 
developed into a complex social ritual which transformed 
the concept of a "Garment" into an evocative object that 
cannot be taken on its face value.

By growing Victimless Leather, the Tissue Culture & Art 
(TC&A) Project is further problematising the concept of 
garment by making it Semi-Living.

The Victimless Leather is grown out of immortalised cell 
lines which cultured and form a living layer of tissue 
supported by a biodegradable polymer matrix in a form 
of miniature stitch-less coat like shape. The Victimless 
Leather project concerns with growing living tissue into a 
leather like material.

Artificial Photosynthesis
At the Royal College of Art, Julian Melchiorri has 
developed a photosynthetic material that lives and 
breathes as a leaf does. The man-made leaf absorbs 
carbon dioxide and water and releases oxygen. The leaf 
works by suspending chloroplasts (the part of the plant 
where photosynthesis happens) in a material made from 
silk protein.

Battling Superbugs
In the new Nature Biotechnology study, graduate 
students Robert Citorik and Mark Mimee worked with Lu 
to target specific genes that allow bacteria to survive 
antibiotic treatment. The CRISPR genome-editing system 
presented the perfect strategy to go after those genes.
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Appendix

Opticogenetics

Opticogenetics uses light to control neurons which have 
been genetically sensitised to light. 

A research team at Stanford University has sketched out 
how patients afflicted by chronic pain might one day find 
relief: simply by pressing a bright flashlight to their skin.

Subdermal Digital Implants

"Project Underskin." The project takes the concept of 
tattoos and underskin implants up a level as it proposes 
to quite literally implant a "smart digital tattoo" under 
the skin of your hand. This multifaceted tattoo would 
be powered by your body's electro-chemical energy and 
interact with things that you touch.

Solid/Liquid 
Nanoparticles
A surprising phenomenon has been found in metal 
nanoparticles: They appear, from the outside, to be 
liquid droplets, wobbling and readily changing shape, 
while their interiors retain a perfectly stable crystal 
configuration.

Microbes to Morphine
Researchers from Stanford University have created a 
version of baker's yeast (Saccharomyces cerevisiae) that 
contains genetic material of the opium poppy (Papaver 
somniferum), bringing the morphine microbial factory one 
step closer to reality. These results published in the 
journal Nature Chemical Biology represent a significant 
scientific success, but eliminating the need to grow 
poppies may still be years away.

Synthetic Protocells
Protocells offers a comprehensive 
resource on current attempts to create 
simple forms of life from scratch in the 
laboratory. These minimal versions of 
cells, known as protocells, are entities 
with lifelike properties created from 
nonliving materials.
Rachael Armstrong speculated a 
project in Vennice where protocells 
digested water from the canals into 
limestone, reinforcing the foundations 
of the sinking city.

Biofilms
A biofilm is any group of microorganisms in which cells 
stick to each other on a surface. These adherent cells 
are frequently embedded within a self-produced ma-
trix of extracellular polymeric substance (EPS). Biofilm 
extracellular polymeric substance, which is also referred 
to as slime (although not everything described as slime 
is a biofilm), is a polymeric conglomeration generally com-
posed of extracellular DNA, proteins, and polysaccha-
rides. Biofilms may form on living or non-living surfaces 
and can be prevalent in natural, industrial and hospital 
settings..

Organs on Chips
Institute researchers and a multidisciplinary team 
of collaborators are engineering microchips that 
recapitulate the microarchitecture and functions of 
living organs, such as the lung, heart, and intestine. 
These microchips, called organs-on-chips, could one 
day form an accurate alternative to traditional animal 
testing.
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Nano Contact Lenses
Another area of Nano Technology research looks to marry 
together "Augmented Reality" with the contact lens. 
Augmented Reality devices (already available on many Smart 
Phones) overlay graphical displays over real-time video 
footage of the world around. For instance, a user might use 
his or her mobile phone camera to look around an unfamiliar 
city. The picture they see on the phone screen will be 
overlaid with helpful directions and annotations that change 
according to the direction of the camera. 

Swarm Robotics
Swarm robotics is a new approach to the coordination of 
multi-robot systems which consist of large numbers of 
mostly simple physical robots. It is supposed that a desired 
collective behavior emerges from the interactions between 
the robots and interactions of robots with the environment. 
This approach emerged on the field of artificial swarm 
intelligence, as well as the biological studies of insects, 
ants and other fields in nature, where swarm behaviour 
occurs.

4D Printing
A surprising phenomenon has been found in metal 
nanoparticles: They appear, from the outside, to be liquid 
droplets, wobbling and readily changing shape, while their 
interiors retain a perfectly stable crystal configuration.

Using a new technique known as 4D printing, researchers 
can print out dynamic 3D structures capable of changing 
their shapes over time. Such 4D-printed items could one 
day be used in everything from medical implants to home 
appliances.

Last November, the female monkey twins, Mingming 
and Lingling were born. They had been conceived via in 
vitro fertilization. Then scientists used a new method 
of DNA engineering known as CRISPR to modify the 
fertilized eggs by editing three different genes, and 
they were implanted into a surrogate macaque mother. 
They were created with specific mutations.

Genome Editing

The Physical Web

The Physical Web is an approach to unleash the core 
superpower of the web: interaction on demand. Peo-
ple should be able to walk up to any smart device - a 
vending machine, a poster, a toy, a bus stop, a rental 
car - and not have to download an app first. Every-
thing should be just a tap away.
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Facial Recognition
A number of algorithms are being developed that use a 
range of sensors that detect specific movements and 
expressions of people's faces, allowing companies to read 
consumers' reactions providing an effective marketing or 
market research tool. 

Quantum Computers
A quantum computer is a computation system 
that makes direct use of quantum-mechanical 
phenomena, such as superposition and 
entanglement, to perform operations on data. 
Quantum computers are different from digital 
computers based on transistors. Whereas digital 
computers require data to be encoded into binary 
digits (bits), each of which is always in one of two 
definite states (0 or 1), quantum computation uses 
qubits (quantum bits), which can be in superpositions 
of states.

WiTricity
Prof. Marin Soljacic of MIT Technology and his research 
team powered a 60W light bulb safely and efficiently at 
a distance of 2m. The concept is based on strong coupling 
between electromagnetic resonant objects to transfer 
energy wirelessly between them. 

EyeWire
EyeWire is a game to map the brain from Seung Lab 
at MIT. Anyone can play and you need no scientific 
background. Over 130,000 people from 145 countries 
already do. Together they are mapping the 3D structure 
of neurons that exist behind the retina advancing our 
quest to understand ourselves.

Players are challenged to map branches of a neuron 
from one side of a cube to the other, the cube 
represents a series of 2D brain scans. Players scroll 
through the cube (measuring about 4.5 microns per side) 
and reconstruct neurons in volumetric segments with 
the help of an algorithm.

ZeroN
ZeroN is a new physical/digital interaction element that 
can be levitated and moved freely by computer in a three 
dimensional space. Both the computer and people can 
move the ZeroN simultaneously. In doing so, people and 
computers can physically interact with one another in 3D 
space. Users are invited to place or move the ZeroN just 
as they can place any other objects on surfaces. Once 
levitated, ZeroN's behavior can be digitally programmed. 
For example, users can place the sun above physical 
objects to cast digital shadows, or place a planet 
that will start revolving based on simulated physical 
conditions. 

Big Data Smart Grids
Using sensors, big data and artificial intelligence 
within a renewable energy power grid will create an 
unprecedented level of accuracy with energy monitoring 
and forecasting. In turn this will reduce the need for 
backup power plants and energy for storage, radically 
reducing wasted energy.
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Utility Fog
Utility fog (coined by Dr. John Storrs Hall in 1993) is a 
hypothetical collection of tiny robots that can replicate 
a physical structure. As such, it is a form of self-
reconfiguring modular robotics.

While the foglets would be micro-scale, construction of 
the foglets would require full molecular nanotechnology. 
Hall suggests that each bot may be in the shape of a 
dodecahedron with 12 arms extending outwards. Each arm 
would have four degrees of freedom. The foglets' bodies 
would be made of aluminum oxide rather than combustible 
diamond to avoid creating a fuel air explosive

EyeBorg
Neil Harbisson is a Catalan-raised, British-born 
contemporary artist and cyborg activist best known for 
creating the first cyborg antenna and for being the first 
person in the world to have an antenna implanted in his 
skull. 

The antenna allows him to perceive visible and invisible 
colours such as infrareds and ultraviolets via sound 
waves as well as receive images as sounds, videos as 
sounds, music or phone calls directly into his head. In 
2004, he was officially recognized as a cyborg by a 
government.

Biologically Enhanced Senses

We are at a point where he artificial is merging with the 
natural. People are already looking at ways to enhance their 
biological limitations by adding artificial materials upgrading 
their senses. One of many examples, is subdermal magnets, 
where subjects can now feel the presence of magnetic and 
electric fields as well as metals. 

Oculus Rift
The Rift is an upcoming virtual reality head-mounted 
display, being developed by Oculus VR. During its period 
as an independent company, Oculus VR raised US$2.4 
million for the development of the Rift.

The consumer version of the product is expected to 
become available sometime in 2015. Early versions of 
the product are being purchased by many virtual reality 
enthusiasts for general usage.

World Wide Telescope
WorldWide Telescope, developed by Microsoft allows you 
to explore real images obtained with some of the worlds 
most advanced telescopes. These are the same images 
that professional astronomers use in their research. 
Guided tours have been created to present particular 
topics by using WWT to show specific views of the sky and 
astronomical objects. It is an interactive display of the 
highest resolution image taken from the combined power of 
a large number of telescopes scattered world wide

Bionic Eye
While recipients remain legally blind, it can still be 
transformative for the recipient's lives. For Larry Hester, 
one of America's first bionic eye recipients, the implant so 
far only allows him to distinguish between light and dark. 
Bionic eyes work on a similar principle to cochlear implants. 
Light is detected by a camera, which converts it to an 
electrical signal.
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DNA Robots in Cockroaches

Molecular "robots" can perform complex logic tasks 
inside a living organism. Ido Bachelet of Bar-Ilan 
University in Ramat Gan, Israel, and his colleagues 
used folded strands of DNA to create a suite of 
nanorobots that open, close and coordinate with each 
other in response to various interactions with certain 
proteins. When the robots were injected into a living 
cockroach (Blaberus discoidalis; pictured), different 
robot combinations created seven kinds of logic gate 
that each delivers a different outcome " such as 
releasing various antibody payloads

Cyborg Insects

In 2006 the US Defense Advanced Research Projects 
Agency (Darpa) asked America's scientists to submit 
"innovative proposals to develop technology to create 
insect-cyborgs". 

So called "micro air vehicles" ultra-small flying robots 
are capable of performing surveillance in dangerous 
territory. Building these machines is not easy. The 
dynamics of flight change at very small sizes, and 
the vehicles need to be lightweight enough to fly, yet 
strong enough to carry cameras and other equipment.

Touch for Amputees
Years after they had lost parts of their 
arms in industrial accidents, Igor Spetic 
and Keith Vonderhuevel once again felt 
sensations -- such as the fuzz of a cotton 
ball, or a trickle of water -- seemingly on 
the backs of their prosthetic hands. The 
touches were lab-created, done as part of 
a study on how to electronically re-create 
touch for people who have lost their hands.

Telepresence

Telepresence refers to a set of 
technologies which allow a person to 
feel as if they were present, to give the 
appearance of being present, or to have an 
effect, via telerobotics, at a place other 
than their true location.

Telepresence requires that the users' 
senses be provided with such stimuli 
as to give the feeling of being in that 
other location. Additionally, users may 
be given the ability to affect the remote 
location. In this case, the user's position, 
movements, actions, voice, etc. may be 
sensed, transmitted and duplicated in the 
remote location to bring about this effect. 
Therefore information may be traveling in 
both directions between the user and the 
remote location.
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Recycled 3D Printing
A Printer contraption that runs on soot from pollution. 
Black printing ink is one of the most consumed products in 
the industry.

Most of this printing ink is produced in factories with 
complex chemical procedures. Companies like HP/
Canon make 70 percent of their profits by selling these 
cartridges at 400% margin.

Microscale 3D Printing

The scale of 3D printing has become so small that tissue 
could now be printed, with complex networks f blood ves-
sels within using different nozzles and "inks". 

Buckybombs
Trying to fight off a virus army? Nanoscale explosives made 
from spherical carbon molecules could be the answer. Buckyballs, 
made from 60 carbon atoms arranged like a football, are usually 
stable. But researchers at University of Southern Denmark 
suspected that adding common explosive ingredients like nitrates 
could turn them into tiny buckybombs.

So they simulated a buckyball with 12 nitrate molecules added 
to the surface. When the buckybomb explodes, it should reach 
nearly 4000 °C in a billionth of a second.

Coconuts Storing H2

In recent years, researchers have turned their 
attention to carbon rather than metal hydrides. The 
bond between hydrogen and carbon is known to be 
quick and reversible. What's more, it is relatively 
straightforward to create strong, porous carbon 
with a high surface area. One way of doing this is to 
carbonise biological material, such as fruit or coconut 
shell. This means heating the material to few hundred 
degrees centigrade in a nitrogen atmosphere which 
ensures that the carbon retains its porous biological 
structure.

Cryonics
Cryonics is the low temperature preservation of animals 
who cannot be sustained by contemporary medicine. Some 
scientific literature supports the feasibility of cryonics. 
An Open Letter supporting the idea of cryonics has been 
signed by 63 scientists, including Aubrey de Grey and 
Marvin Minsky. So far this has worked for bacterial cells 
and even human tissue, but it will still be some time until a 
whole human is successfully retrieved.

"I want to be 
cryogenically 
preserved when I die 
from brain cancer 
but can't afford it," 
she wrote, [...] I am 
literally begging for 
financial help."
Kim Suozzi, a 23-
year old neuroscience 
student who was in 
the midst of battling 
terminal brain cancer.

Strength Enhancing Suit

Robotic suits that can be intuitively controlled by body 
movements. Soon enough though researchers are looking 
at brain electrodes that can transfer brain signals to the 
exoskeleton.

Squidgy Bricks

Pliable bricks that stick together like Lego could 
be the ultimate play set for advanced robotics. 
At Harvard University a range of soft robots, 
from limbo-dancing squid to bendy tentacles 
have been developed, based on flexible plastics 
and powered by air. All of these had to be made 
with specialised moulds, and the team realised 
that they could be more creative if they used 
building blocks.
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Magnetorheological Fluid
A magnetorheological fluid is one that can change its viscosity based 
on the presence of a magnetic field. It is a smart material being 
investigated by the U.S. Military to be used in a number of applications 
including a lightweight body armor that can be activated only upon 
impact. 

Micro-Needle Pill
People who dread the sharp stab of an injection at the doctor's office 
may be in luck. A team of researchers from MIT and Massachusetts 
General Hospital have developed a capsule coated in needles for 
patients to swallow, enabling the delivery of drugs directly into the 
stomach lining.

The Nanofactory
The nanofactory is a proposed compact molecular 
manufacturing system, possibly small enough to sit 
on a desktop, that could build a diverse selection of 
large-scale atomically precise diamond products. The 
nanofactory is potentially a high quality, extremely low 
cost, and very flexible manufacturing system.

O2 Absorption
Scientists from the University of Southern Denmark have 
developed a new form of crystalline cobalt salt that acts like 
a super-effective oxygen sponge. Once it sucks up oxygen, 
it will hold on to it indefinitely until it's gently heated or 
exposed to low oxygen pressure, at which point it will quietly 
release its oxygen hoard back out into the atmosphere. About 
10 litres of it would be needed to suck all of the oxygen out 
of an average-sized room.
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Weather Control
The Metro System scientists used ionisers to produce 
negatively charged particles called electrons in Abu 
Dhabi's Al Ain region. They have a natural tendency to 
attach to tiny specks of dust which are ever-present in 
the atmosphere in the desert-regions. These are then 
carried up from the emitters by convection - upward 
currents of air generated by the heat release from 
sunlight as it hits the ground. Once the dust particles 
reach the right height for cloud formation, the charges 
will attract water molecules floating in the air which then 
start to condense around them.

Controlling Nanoparticles
The new technology could make it possible to track the 
position of the nanoparticles as they move within the body 
or inside a cell. At the same time, the nanoparticles could 
be manipulated precisely by applying a magnetic field to 
pull them along. And finally, the particles could have a 
coating of a bioreactive substance that could seek out 
and bind with particular molecules within the body, such as 
markers for tumor cells or other disease agents.

An atmospheric vortex engine (AVE) uses a controlled 
vortex to capture mechanical energy produced when 
heat is carried upward by convection in the atmosphere. 
A tornado-like vortex is produced by admitting warm or 
humid air tangentially into a circular arena. Tangential 
entries cause the warm moist air to spin as it rises 
forming an anchored convective vortex. The work of 
convection is captured with turbines located at ground 
level around the periphery of the arena. The heat source 
can be solar energy, warm water or waste heat.

Man Made Vortex

Respirocytes
A respirocyte is a theoretical engineering design for 
an artificial red blood cell about a micron in diameter 
- a machine that cannot be constructed with current 
technology. Respirocytes are micron-scale spherical 
robotic red blood cells comprised of nanometer-scale 
components, containing an internal pressure of 1000 
atmospheres of compressed oxygen and carbon dioxide. 

Microbivores
A nanorobotic device that could safely provide quick 
and complete eradication of blood-borne pathogens 
using relatively low doses of devices would be a 
welcome addition to the physician's therapeutic 
armamentarium. Such a machine is the microbivore, an 
artificial mechanical phagocyte designed by Robert A. 
Freitas Jr.

Nanovaccine Patch
The Nanopatch, invented at The University of Queensland’s 
Australian Institute for Bioengineering and Nanotechnology 
(AIBN) by Professor Mark Kendall, seeks to replace 
traditional needle and syringe methods with a small patch 
that delivers vaccines painlessly.
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Agile Robots

Meet Atlas, a humanoid robot created by Boston 
Dynamics, a company that Google acquired in 
December 2013. It can walk across rough terrain 
and even run on flat ground. Although previous 
robots such as Honda's ASIMO and Sony's 
diminutive QRIO are able to walk, they cannot 
quickly adjust their balance; as a result, they 
are often awkward, and limited in practical value. 
Atlas, which has an exceptional sense of balance 
and can stabilize itself with ease, demonstrates 
the abilities that robots will need to move 
around human environments safely and easily.

RepRap Printer
RepRap takes the form of a free desktop 3D 
printer capable of printing plastic objects. Since 
many parts of RepRap are made from plastic 
and RepRap prints those parts, RepRap self-
replicates by making a kit of itself - a kit that 
anyone can assemble given time and materials. 

RepRap is about making self-replicating 
machines, and making them freely available for 
the benefit of everyone.
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