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There’s already evidence of the next wave of computers, which we’ll 
wear and command using our voices. The transition from smartphones 
to smart wearables will forever change how we experience the world. 
Earbuds that have biometric sensors and speakers; rings and bracelets 
that can sense our motion; glasses that record and display information. 
A new kind of digital reality, much more than just clever hardware, is 
promised by these smart wearables. Facebook, Google, Microsoft, Baidu, 
Alibaba, Snap, Tencent, and Apple have all announced sizable invest-
ments in augmented reality--¬a digital overlay atop the physical world. 
AR has already shown up on our mobile devices, in the form of Pokémon 
Go and Snapchat filters. But AR gets even more interesting once it starts 
drawing on our personal data.
One of the most important trends emerging from this technology is one-
to-one marketing: delivering the best possible information, within ex-
actly the right context, to each consumer, regardless of the device she’s 
using at that moment. By combining locations and the objects within 
our view, along with our calendars, our contacts, and even our biomet-
ric data, the coming wave of AR will be designed specifically for each of 
us. Once we have unfettered access to AR, we will no longer experience 
products in a store or on a webpage designed to elicit specific behav-
iours. AR will let you try on clothes even in the office bathroom or in 
front of subway windows.
This means that companies will need to consider what story they’re tell-
ing about their products under an infinite number of circumstances, 
because each person will experience AR individually. Health care and 
medical startups, hoping to deploy AR apps and glasses to train doctors, 
nurses, and technicians. Companies that make and sell tools such as 
construction machinery or kitchen equipment will find that AR offers 
consumers  a great way to try their products--if these companies keep 
that level of customization in mind.
The tech companies working on AR are also moving aggressively into 
conversational interfaces. Already, the software powering the Amazon 
Echo has left the confines of our homes: We can use it to order Domino’s 
pizza while driving. Soon, using connected earbuds and AR glasses we 
can shop from our home. As voice interfaces mature, consumers will 
expect to ask companies questions about their products--meaning that 
every consumer will become part of your company’s story, and in real 
time. All of which is to say that, in the not-too-distant future, we’ll be 
making the physical and digital realms interchangeable.

Editorial 1
Prof. Kuttyama AJ

Head of Department, Department of Information Technology

The beginning of the end for smartphones?



As we generate more and more data, the need for high-density data storage that re-
mains stable over time is becoming critical. The new nanoparticle-based films, are 
designed for holographic data storage, a technique that uses lasers to create and read 
a 3-D holographic recreation of data in a materia, are more than 80 times thinner 
than a human hair. As it can record and read millions  of bits at once, holographic 
data storage is much faster than optical and magnetic approaches typically used 
for data storage today, which record and read individual bits one at a time. Holo-
graphic approaches are also inherently high-density because they record informa-
tion throughout the 3-D volume of the material, not just on the surface, and can 
record multiple images in the same area using light at different angles or consisting 
of different colors.
Researchers have been experimenting with using metal-semiconductor nanocom-
posites as a medium for storing nanoscale holograms with high spatial resolution. 
Porous films made of the semiconductor titania and silver nanoparticles are prom-
ising for this application because they change color when exposed to various wave-
lengths, or colors, of laser light and because a set of 3-D images can be recorded at 
the focus area of laser beam using a single step. Although the films could be used for 
multiwavelength holographic data storage, exposure to UV light has been shown to 
erase the data, making the films unstable for long-term information storage.
For the new films, the researchers used electron-accepting molecules that measured 
only 1 to 2 nanometers to disrupt the electron flow from the semiconductor to the 
metal nanoparticles. Honeycomb nanopore structures in the semiconductor films al-
lowed the nanoparticles, electron-accepting molecules and the semiconductor to all 
interface with each other.   The ultrasmall size of the electron-accepting molecules 
allowed them to attach inside the pores without affecting the pore structure. The final 
films were just 620 nanometers thick.
The new films when tested, showed that holograms can be written into them ef-
ficiently and with high stability even in the presence of UV light. The researchers 
demonstrated that using the electron-acceptors to change the electron flow formed 
multiple electron transferring paths, making the material respond faster to the laser 
light and greatly accelerating the speed of data writing. Using a new electron trans-
port flow improves the optical response speed of the particles while still maintaining 
the particle’s other advantages for information storage. The researcher’s next plan is 
to test the environmental stability of the new films by performing outdoor tests. 
The real-life application of the films would require the development of high effi-
ciency 3-D image reconstruction techniques and methods for color presentation for 
displaying or reading the stored data. In the future, these new films could be incor-
porated into a tiny storage chip that records 3-D color information that could later be 
viewed as a 3-D hologram with realistic detail

Editorial 2
Neeba EA

Assistant Professor
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Nanoparticle films for high-density data storage
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Machine learning has taken some mas-
sive strides forward in the past few years, 
even emerging to assist and enhance 
Google’s core search engine algorithm. 
But again, we’ve only seen it in a limited 
range of applications. Throughout 2017, 
expect to see machine learning updates 
emerge across the board, entering al-
most any type of consumer application 
you can think of, from offering better 
recommended products based on prior 
purchase history to gradually improving 
the user experience of an analytics app. 
It won’t be long before machine learning 
becomes a kind of “new normal,” with 
people expecting this type of artificial in-
telligence as a component of every form 
of technology.
Machine learning is a method of data 
analysis that automates analytical mod-

Machine learning has taken 
some massive strides forward in 
the past few years.

Machine 
Learning

el building. It is a branch of artificial 
intelligence based on the idea that ma-
chines should be able to learn and adapt 
through experience.Because of new com-
puting technologies, machine learning 
today is not like machine learning of the 
past. It was born from pattern recognition 
and the theory that computers can learn 
without being programmed to perform 
specific tasks; researchers interested in 
artificial intelligence wanted to see if 
computers could learn from data. The it-
erative aspect of machine learning is im-
portant because as models are exposed to 
new data, they are able to independently 
adapt. They learn from previous computa-
tions to produce reliable, repeatable deci-
sions and results. It’s a science that’s not 
new – but one that has gained fresh mo-
mentum. Machine learning is when algo-
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car, online recommendation offers such 
as those from Amazon and Netflix, know-
ing what customers are saying about a 
business on Twitter, fraud detection, etc. 
Two of the most widely adopted machine 
learning methods are supervised learn-
ing and unsupervised learning – but 
there are also other methods of machine 
learning, like supervised learning algo-
rithms (commonly used in applications 
where historical data predicts likely fu-
ture events), unsupervised learning (used 
to segment text topics, recommend items 
and identify data outliers), semisuper-
vised learning (useful when the cost as-
sociated with labeling is too high to allow 
for a fully labeled training process),and 
reinforcement learning (often used for 
robotics, gaming and navigation). 
So what makes the concept of ‘Machine 
Learning’ so important? Resurging in-
terest in machine learning is due to the 
same factors that have made data mining 
and Bayesian analysis more popular than 
ever. Things like growing volumes and 
varieties of available data, computational 
processing that is cheaper and more pow-
erful, and affordable data storage. All of 
these things mean it’s possible to quickly 
and automatically produce models that 
can analyze bigger, more complex data 
and deliver faster, more accurate results 
– even on a very large scale. And by build-
ing precise models, an organization has a 
better chance of identifying profitable op-
portunities – or avoiding unknown risks.

rithms and methodologies give comput-
ers the ability to automatically learn and 
improve from experience without human 
intervention and without being explicit-
ly programmed. Machine learning auto-
matically finds patterns and structures in 
data that humans cannot process easily 
in order to make predictions and deci-
sions. The key emphasis is on “automat-
ic”. No specific human guidance or expert 
knowledge is required. Machine learning 
algorithms can automatically adapt to 
evidence from data, which allows them 
to learn new concepts. Machine learning 
can be considered the engine of modern 
AI. It provides the underlying technology 
that drives AI. AI is about complex sys-
tems that behave intelligently. In order to 
reach this goal, AI poses many questions, 
and machine learning provides the tech-
nologies toward answering these ques-
tions. In other words, AI is about systems 
and questions whereas machine learn-
ing is about practical solutions to these 
challenges. Another difference is that AI 
strives for intelligence, whereas machine 
learning does not necessarily do this.
While many machine learning algorithms 
have been around for a long time, the 
ability to automatically apply complex 
mathematical calculations to big data 
– over and over, faster and faster – is a 
recent development. A few widely publi-
cized examples of machine learning ap-
plications you may be familiar with are 
the heavily hyped, self-driving Google 
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Sixth Sense is a wearable gestural interface 
that augments the physical world around us 

The Sixth 
Sense

Sixth Sense is a wearable gestural inter-
face that augments the physical world 
around us with digital information and 
lets us use natural hand gestures to in-
teract with that information.
We’ve evolved over millions of years to 
sense the world around us. When we en-
counter something, someone or some 
place, we use our five natural senses 
to perceive information about it; that 
information helps us make decisions 
and chose the right actions to take. But 
arguably the most useful information 
that can help us make the right deci-
sion is not naturally perceivable with 
our five senses, namely the data, infor-
mation and knowledge that mankind 
has accumulated about everything and 
which is increasingly all available on-
line. Although the miniaturization of 
computing devices allows us to car-
ry computers in our pockets, keeping 
us continually connected to the digi-
tal world, there is no link between our 
digital devices and our interactions 
with the physical world. Information is 
confined traditionally on paper or dig-
itally on a screen. Sixth Sense bridges 

this gap, bringing intangible, digital in-
formation out into the tangible world, 
and allowing us to interact with this 
information via natural hand gestures. 
‘Sixth Sense’ frees information from its 
confines by seamlessly integrating it 
with reality, and thus making the entire 
world your computer.
The Sixth Sense prototype is comprised 
of a pocket projector, a mirror and a 
camera. The hardware components are 
coupled in a pendant like mobile wear-
able device. Both the projector and the 
camera are connected to the mobile 
computing device in the user’s pocket. 
The projector projects visual informa-
tion enabling surfaces, walls and phys-
ical objects around us to be used as 
interfaces; while the camera recogniz-
es and tracks user’s hand gestures and 
physical objects using computer-vision 
based techniques. 
The software program processes the vid-
eo stream data captured by the camera 
and tracks the locations of the colored 
markers (visual tracking fiducials) at 
the tip of the user’s fingers using sim-
ple computer-vision techniques. 
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scene the user is looking at by detecting 
the ‘framing’ gesture. The user can stop 
by any surface or wall and flick through 
the photos he/she has taken. Sixth 
Sense also lets the user draw icons or 
symbols in the air using the movement 
of the index finger and recognizes those 
symbols as interaction instructions. For 
example, drawing a magnifying glass 
symbol takes the user to the map ap-
plication or drawing an ‘@’ symbol lets 
the user check his mail. The Sixth Sense 
system also augments physical objects 
the user is interacting with by project-
ing more information about these ob-
jects projected on them. For example, a 
newspaper can show live video news or 
dynamic information can be provided 
on a regular piece of paper. The gesture 
of drawing a circle on the user’s wrist 
projects an analog watch. 
The current prototype system costs ap-
proximate $350 to build.

The movements and arrangements 
of these fiducials are interpreted into 
gestures that act as interaction in-
structions for the projected application 
interfaces. The maximum number of 
tracked fingers is only constrained by 
the number of unique fiducials, thus 
Sixth Sense also supports multi-touch 
and multi-user interaction.
The Sixth Sense prototype implements 
several applications that demonstrate 
the usefulness, viability and flexibility 
of the system. The map application lets 
the user navigate a map displayed on 
a nearby surface using hand gestures, 
similar to gestures supported by Mul-
ti-Touch based systems, letting the user 
zoom in, zoom out or pan using intu-
itive hand movements. The drawing 
application lets the user draw on any 
surface by tracking the fingertip move-
ments of the user’s index finger. Sixth 
Sense also recognizes user’s freehand 
gestures (postures). For example, the 
Sixth Sense system implements a ges-
tural camera that takes photos of the 
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Bitcoin survives because of 
what you can see and what you 
can’t. The currency is both real 
and elusive.

Trend: 
Bitcoin &
Cryptocurrency
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There are lots of ways to make money: You can 
earn it, find it, or counterfeit it. Or, if you are 
Satoshi Nakamoto, you can create it. In No-
vember 2008, a mysterious entity going with 
the persona “Satoshi Nakamoto” published a 
research paper outlining his design for a new 
digital currency that he called bitcoin (BTC). 
None of the veterans had heard of him, and 
what little information could be gleaned was 
murky and contradictory. On his online pro-
file, he said he is from Japan. His email ad-
dress was from a German service, and Google 
searches for his name turned up no relevant 
information; it was clearly a pseudonym. But 
while Nakamoto himself may have been a 
puzzle, his creation cracked a problem that 
had stumped cryptographers for decades. 
Basically, bitcoin is a decentralized protocol 
for online payments, like a digital currency 
designed to allow people to buy and sell with-
out centralized control by banks or govern-
ments, and it allows for anonymous transac-
tions which are not tied to a real identity. The 
problem with purely digital currencies is that 
of double-spending, and the usual solution 
is by assigning a trusted intermediary. Visa, 
MasterCard, and every other bank and pay-
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ment processor make sure you cannot spend 
the same dollars twice by deducting them 
from your account before they get added to 
someone else’s account. However, the enig-
matic creator specifically tried to avoid this 
centralized approach in the original bitcoin 
design. His idea was to use cryptography to 
create verifiable transaction records without 
the need to trust anyone but your own cal-
culations, immune to printing-press-happy 
central bankers and Weimar Republic-style 
hyperinflation.
Nakamoto’s invention is controlled entire-
ly by software. The algorithm is designed to 
allow only 21 million BTC to come into exist-
ence ever. Every ten minutes or so, coins are 
distributed through a process that resembles 
a lottery. Miners—people seeking the coins— 
play the lottery again and again; the fastest 
computer wins the most money. Interest in 
Nakamoto’s invention built steadily. More 
and more people dedicated their comput-
ers to the lottery, and forty-four exchanges 
popped up, allowing anyone with bitcoins to 
trade them for official currencies like dollars 
or euros. Creative computer engineers could 

“You can’t kill it”, Clear says, “Bit-
coin would survive a nuclear at-
tack.”
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mine for bitcoins; anyone could buy them. At first, 
a single bitcoin was valued at less than a penny. 
But merchants gradually began to accept bitcoins, 
and at the end of 2010 their value began to appre-
ciate rapidly. By June of 2011, a bitcoin was worth 
more than twenty-nine dollars. Market gyrations 
followed, and by September the exchange rate had 
fallen to five dollars. Still, with more than seven 
million bitcoins in circulation, Nakamoto had cre-
ated thirty-five million dollars of value.
In January 2012, bitcoin was featured as the main 
subject within a fictionalized trial on the CBS le-
gal drama The Good Wife in the third-season ep-
isode “Bitcoin for Dummies”.  In early April 2013, 
the price per bitcoin dropped from $266 to around 
$50 and then rose to around $100. Over two weeks 
starting late June 2013 the price dropped steadily 
to $70. The price began to recover, peaking once 
again on 1 October at $140. On 2 October, The Silk 
Road was seized by the FBI. This seizure caused a 
flash crash to $110. The price quickly rebounded, 
returning to $200 several weeks later. The latest 
run went from $200 on 3 November to $900 on 
18 November. Bitcoin passed US$1,000 on 28 No-
vember 2013 at Mt. Gox. Prices fell to around $400 
in April 2014, before rallying in the middle of the 
year. They then declined to not much more than 
$200 in early 2015.In the second quarter of 2017, 
prices more than tripled from $1200 to over $4000.
The number of businesses accepting bitcoin con-
tinues to increase.
The system was built so that we don’t have to trust 
an individual, a company, or a government, makes 
it a point that Nakamoto’s identity shouldn’t mat-
ter. Anybody can review the code, and the network 
isn’t controlled by any one entity. That’s what in-
spires confidence in the system. Bitcoin, in other 
words, survives because of what you can see and 
what you can’t. Users are hidden, but transactions 
are exposed. The code is visible to all, but its ori-
gins are mysterious. The currency is both real and 
elusive—just like its founder.



Prabhashankar | S6

13

From personal assis-
tants in computers to 
self-driving cars, artifi-
cial intelligence is pro-
gressing rapidly.

Artificial
Intelligence 
& Safety

While science fiction often portrays AI as ro-
bots with human-like characteristics, AI can 
encompass anything from Google’s search al-
gorithms to autonomous weapons.
Currently we have what is called weak AIs - sys-
tems which are usually focused on a particu-
lar task, say, facial recognition.  In the future 
we may develop better systems that can solve 
any problem (Artificial General Intelligence) or 
even intelligence that surpasses human intel-
lect (Superintelligence).
Stephen Hawking, Elon Musk, Steve Wozni-
ak, Bill Gates, and many other big names in 
science and technology have expressed con-
cern in the media and via open letters about 
the risks posed by AI, joined by many leading 
AI researchers Stephen Hawking says that AI 
would take off on its own and redesign itself at 
an ever increasing rate. 
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Humans, who are limited by slow biological 
evolution, couldn’t compete and would be 
superseded. Today, AI is a rapidly growing 
field. Every tech company ranging from the 
smallest companies to the large tech giants 
like Google, Facebook, Apple etc. are invest-
ing in AI research. AI models that works like 
human brain are being developed. These 
models learn things in an evolutionary 
fashion and it is getting improved overtime. 
So AI seems like a helpful tool, then what is 
there to worry about?
The immediate threat that the common 
people are going to face due to AI will be 
mass unemployment as machines starts 
to handle ‘human’ jobs. Something similar 
to what once happened with the industrial 
revolution when people got furious due to 
unemployment.  It is not farfetched to see 
a customer service chat being replaced by 
an AI that can resolve customer complaints 
efficiently and tirelessly. This mass loss of 
employment would require us to find new 
jobs or new revenue sources for people.
Another non-immediate but real threat is 

AIs surpassing human intelligence Experts 
in the AI field say that after certain point, 
artificial intelligence can overcome human 
intelligence and then it can be problematic. 
So AI developers should have this concern 
in their mind while creating their models.
Secondly, the risk with AI is that it depend-
ing on the motives of the person creating it, 
it can be malicious or not. Just like we have 
useful software today and malware written 
to exploit users, it is not unforeseeable to 
see a programmer create a malicious AI for 
his own benefit.  If an autonomous car is 
programmed not to brake on encountering 
pedestrians it can be disastrous. 
Another major risk is that of security. All 
software out there comes with security vul-
nerabilities and are routinely being exploit-
ed by hackers. AI will not be any different. 
If an AI used in military field is hacked and 
is reprogrammed it can prove to be very de-
structive.
As risks like this have started to pop up, AI 
researchers should learn to control the AI 
before the AI learns to control us.
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Light fidelity, or ‘Li-Fi’ as coined by in-
ventor Professor Harald Haas, is a wire-
less communications technology that 
transmits high-speed data via common 
household light emitting diodes .As 
LEDs are semi-conductor light sourc-
es, the current of electricity can be 
brightened and dimmed at ultra-high 
speeds. Therefore they can be switched 
on and off faster than the naked eye 
can detect, making the light source ap-
pear to be on continuously. While to us 
these changes in amplitude go unno-
ticed, they can in fact enable the trans-
mission of data at rapid speeds. Data 
is fed into an LED lightbulb embedded 
with a microchip with signal processing 
technology. When the data is streamed, 
the changes in amplitude causing the 
LED to turn on and off allow the data to 
be transmitted in binary code. A pho-
todiode detects the light stream and 
transforms the amplitude fluctuations 
into an electric current. The electrical 
signals are then converted back into a 

The future of the internet.

Li-Fi

data stream and transmitted to a com-
puter or mobile device, where a binary 
data stream runs web, video and audio 
applications. Li-Fi has almost no limi-
tations on capacity as the visible light 
spectrum is 10,000 times larger than the 
entire radio frequency spectrum used 
by Wi-Fi. Li-Fi is also less susceptible 
to interference, as visible light cannot 
pass through walls. Li-Fi works on vis-
ible light technology. Since homes and 
offices already have LED bulbs for light-
ing purposes, the same source of light 
can be used to transmit data. Hence, it 
is very efficient in terms of costs as well 
as energy.
Light must be on to transmit data, so 
when there is no need for light, it can 
be reduced to a point where it ap-
pears off to human eye, but is actual-
ly still on and working. Wherever there 
is a light source, there can be Internet. 
Light bulbs are present everywhere – in 
homes, offices, shops, malls and even 
planes, meaning that high-speed data 
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transmission could be available every-
where. Internet cannot be used with-
out a light source. This could limit the 
locations and situations in which Li-Fi 
could be used.
One main advantage of Li-Fi is security. 
Since light cannot pass through opaque 
structures, Li-Fi Internet is available 
only to the users within a room and 
cannot be breached by users in other 
rooms or buildings.Although Li-Fi has 
a great deal of interest surrounding it, 
the application of the technology in re-
al-world settings has so far been lim-
ited. The most likely reason for this is 
the continued presence of the incon-
venient dongle. However, in the cases 
of Bluetooth and Wi-Fi, dongles were 
required, before the necessary technol-
ogy to ditch the dongle was installed in 
laptops. The next step for Li-Fi will be 
the integration of the necessary chip-
sets into laptops, tablets and smart-
phones so the dongle can be dropped 
for good. 



Enfa Rose | S4

17

The future of faster and more efficient 
computing

Quantum 
Computing

advancement with the end of Moore’s law?
Not exactly.
You might have already heard that Google’s 
AI lab recently released a quantum comput-
er that could solve a particular mathemati-
cal problem 100 MILLION times faster than a 
single core classical computer. Wow! Right? 
So what are these quantum computers? 
Quantum computers are computation sys-
tems that make direct use of
quantum-mechanical phenomena, such as 
superposition and entanglement, to per-
form operations on data.
Let’s try doing round table problem using 
both classical and quantum computers.
A classical computer which is basically bi-
nary digital electronic device based on tran-
sistors, requires that the data be encoded 
into binary digits (bits), each of which is al-
ways in one of two definite states (0 or 1). So 
when you do a mathematical problem such 
as the round table, you take all the different 
cases and evaluate them one by one, which 
is basically what we do by hand, just faster.

It is a common knowledge that the devices 
we use today, say your desktop PC, gaming
system, mobile phones, laptops, tabs are 
all computers, to be more specific, classical 
computers .They’ve been a driving force in 
the fast pacing world for decades, advanc-
ing everything from healthcare to how we 
shop. But there are certain problems that 
classical computers will simply never be 
able to solve. Let’s see one problem in par-
ticular, the optimization problem.
Consider a simple example. What are the 
different ways in which 10 people can be 
arranged around a round table? The answer 
is 10! 10 seems like a small number, but it 
is actually 3,628,800 i.e. around 3.6 million 
possibilities. What if I added more people 
in? Now try adding constraints. This results 
in huge computations that classical com-
puters cannot do with simple algorithms in 
realistic times. Another example would be 
the simulation of a simple
caffeine molecule which not even the best 
supercomputer in the world could simulate.
So what now? Have we come to the end of 



J
A

N
U

A
R

Y
 -

 J
U

N
E

 2
0

1
8

 |
 D

E
P

T
. 

O
F

 I
T

 |
 R

S
E

T

18

The scenario is totally different in a quan-
tum computer. In Quantum Computers,
calculations are performed by unitary 
transformations on the state of the qubits.
Combined with the principle of superposi-
tion, this creates possibilities that are not
available for hand calculations which 
translates into more efficient algorithms for 
a.o. factoring, searching and simulation of 
quantum mechanical systems. Let’s try a 
simpler approach of understanding.
So the first idea is that of superposition. 
Quantum computation uses quantum bits 
which is basically 0, 1 and complex super-
positions of 0s and 1s, which gives you a 
much vaster range of possibilities. The sec-
ond concept is quantum entanglement., 
which tells you what the second qubit could 
be by measuring the first. So you take a 
qubit. Go to the superposition of all it’s pos-
sible states. When you encode the problem 
to the qubit, you apply phases on each of 
the configurations. Now when you interfere 
the waves, for those that are in phase, the 
amplitudes add and those which are not 
in phase, they cancel each other. So some 
solutions arise and a lot others cancel out. 
This is very novel way of solving a problem. 
So are we going to discard classical com-
puters soon? Not quite. Quantum comput-
ers are very special systems. For example, 
IBM’s QC is kept cooled to 0.0015 Kelvin. To 
feel its real coldness, compare that to av-
erage room temperature of 300K. So that is 
not something you can expect in a normal 
PC anytime soon. Also Quantum computers 
are good are solving only a particular type 
of problems.
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