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"It has become appallingly obvious that our
technology has exceeded our humanity."
Albert Einstein

KNOWLEDGEPEDIA

LOG ON,
P WER UP!
A LOOK AT TECHNOLOGIES THAT COULD CHANGE
YOUR LIFE IN THE NEXT DECADE

T

he decade that's knocking on our
doors now — the 2020s — is likely
to be a time when science fiction
manifests itself in our homes and
roads and skies as viable, everyday
technologies. Cars that can drive themselves.
Meat that is derived from plants. Robots that
can be fantastic companions — both in bed
and outside. Implanting kidneys that can be
3-D printed using your own biomaterial. Using gene editing to eradicate diseases, increase
crop yield or fix genetic disorders in human
beings. Inserting a swarm of nanobots that
can cruise through your blood stream and
monitor parameters or unblock arteries. Zip-

PEDAGOGY GETS A REBOOT WITH
ARTIFICIAL INTELLIGENCE

S

ping between Delhi and New York on a hypersonic jet. All of this is likely to become
possible or substantially closer to becoming
a reality in the next 10 years. Ideas that have
been the staple of science fiction for decades — artificial intelligence, universal translators, autonomous cars, gene editing and quantum computing
— are at the cusp of maturity
now. Many are ready to move
out of labs and enter the mainstream. Expect the next decade
to witness breakout years for
the world of technology.

HOW TO GET RID OF CARBON EMISSIONS
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UNIVERSAL TRANSLATOR PUTS AN END TO
LANGUAGE BARRIER

I

n Star Trek, the crew of the
Enterprise communicates
with aliens using a Universal Translator. It basically converts conversations in an alien
language into English instantaneously and in the voice of the
speaker. Now, this realm of scifi may soon become a reality. Of
course, using machines to translate a language isn’t new. However, it was messy and the output lagged. Initially, this system
used rule-based translation,
where everything was translated based on linguistic rules. But
it had its limitations. The system
would often miss the context and
make the translation imprecise.
Then came statistical machine
translation. Here, rules were
based on past statistics that factored in the context as well. And
then the output language picked
the appropriate word.
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elecom networks so far have
been for people. Now they
will be for machines as well
and on a mega scale — connecting
everything that needs to be con-

t is becoming clearer with
every passing year that countries have to do more than reduce carbon emissions to keep the
global temperature rise in this century at 1.5-2°C relative to pre-industrial levels. Capturing and storing the carbon that has already
been released into the atmosphere
is vital. The most natural way to
do it is by expanding our forest
cover and removing carbon from
the air through photosynthesis.
Forests account for nearly half of
carbon storage on land. Every acre
converted to a forest can store
three tonnes of carbon dioxide
every year, according to the World
Resources Institute.

Thanks to DEEP NEURAL MACHINE
TRANSLATION, we are slowly transitioning to “learning” systems that can
achieve a high level of accuracy. This tech
automatically takes into account multiple
layers of abstraction like speech vision,
tone, context and cultural nuances. An
example of this tech is Google’s
Translatotron — a speech-to-speech
translation technology that can imitate
your voice in real time to translate your
statement into another language.

GLOBAL DEPLOYMENT OF 5G NETWORK
Nearly $1 trillion will be spent
on 5G between 2019 and 2025,
according to GSMA Intelligence.
Over the next seven years, 5G
networks will mature across
the US, China, Japan, the UK &
the EU. In India, the 5G launch
might happen in 2021-22, with
5G auctions likely to be held
next year. By 2025, there are
likely to be 1.4 billion 5G connections and 5.5 billion 4G connections globally.

nected. In fact, there will be more
connected machines than humans. That is the promise of 5G and other such nextgen mobile networks.
Machines will be able to talk to each other on 5G networks, launching a large-scale INTERNET OF THINGS COMMUNICATIONS ERA — sensors embedded in everything. At home, appliances like toasters, microwaves,
refrigerators and ACs will communicate with you or other devices,
bringing it closer to being a smart home. Amazon Echo or Google Home
will get updates from the kitchen and the bathroom and replenish
stock. In the outside world, 5G networks will help machines communicate with almost zilch latency, improving every possible field.

CARBON ENGINEERING,
a Canadian firm
founded in 2009, is
building a machine in
the US that can capture 1
million tonnes of carbon
every year, which can then be
stored underground or used in
oil recovery. Other companies in
the space include Climeworks in
Switzerland and Global
Thermostat in the US.
There are also other technologies like BIO-ENERGY
WITH CARBON CAPTURE AND STORAGE (BECCS), which involves growing
crops to be used in biomass power
plants, the carbon emissions of which are
captured and stored underground.
Scientists are looking beyond land to
SEQUESTER CARBON IN THE
OCEAN while at the same time reducing
acidification, which adversely impacts
marine life, caused by a rise in CO2
emissions.
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gy addresses the challenges of sanitation
and clean water, but its wide acceptability
would remain a challenge.
Then there is the success of DESALINATION in countries like Saudi Arabia
and Israel, which provides a way for countries like India to seek freshwater in the
sea. Making clean water available to a large
majority by 2030 will certainly be among
the most consequential technological
achievements of recent times.
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3-D PRINTING GOING TO BE A NEW REALITY

W

O

ver the last decade, home and
office printers have remained pretty much the
same, barring a few cosmetic
changes. The biggest evolution is
happening elsewhere, where printers are being used to MANUFACTURE

ACTUAL PRODUCTS USING DIGITAL
MODELS - from electric switches,

toasters and pens to human skin,
kidneys and food. Early 3-D printers are already in use. HP has
launched a few in India to print
plastic parts like car panels and
electric switches. Plastic components (non-critical) of aircraft are
being made using 3-D printers.

 A traditional printer prints on
a flat surface while a 3-D printer
adds depth. Known as additive
manufacturing, a 3-D printer
assembles an object layer by
layer using plastic, resin or
metal.  The high cost of printers (even a small one to make a
lunchbox at home costs around
$30,000), limited skills and
durability of products are big
challenges.  But these should
be overcome with innovations in
material science. 3-D manufacturing units could run sans manpower, with jobs shifting to
design and software. Nike,
Siemens, Philips, BMW and GE
are advancing capabilities in 3-D
manufacturing.  3-D printing
will also change healthcare. The
process to "print" human organs
is called BIO-PRINTING which
deposits layers of biomaterial to
build complex structures like
skin, bones or even corneas.

■ Personalised teaching model, therefore, will offer
each student a specific learning plan tailored to her
strengths, needs, skills and interests.
■ It also gives a lot of flexibility to a student to
change or alter a course structure.
■ The goal is to make learning needs of students the
primary consideration rather than the instruction
needs of teachers or schools.
■ Tech billionaires like Mark Zuckerberg and Bill Gates
are investing millions in personalised learning.
■ Critics argue though that personalised education
could also dehumanise education and isolate students.
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y 2030, 700 million people could be
displaced because of intense water
shortage, according to the UN.
Imagine water out of thin air, literally.
ZERO MASS WATER, an American company, makes solar panels that capture
moisture from the air and condense it to
produce water, which is then sterilised and
mineralised to make it potable.
A WASTE-TREATMENT CONTRAPTION
called the Omni Processor — funded by
Bill Gates and which turns the moisture
evaporated from human waste into drinking
water (besides generating electricity) —
aims to solve the water woes of communities in developing countries. The technolo-

nologies promise to radically
transform teaching and learning. The
tech has all the buzz and optics to grab your attention.
The world's top technology billionaires are betting their
philanthropic dollars on personalised learning.
Globally, the smart education and learning market
is forecast to reach $423 billion by 2025, according to
Grand View Research.

n the coming decade,
what we know as
speed and distance is
expected to change entirely. Hypersonic technology may see people
travelling from Delhi to
New York faster than it
takes to cover a 50 km road
trip around Delhi NCR today.
 The progress in HYPERSONIC TECHNOLOGY, letting systems travel beyond
five times the speed of
Putin said that Russia is the only
sound (1,235 km per hour),
country in the world that has
will also usher in new
hypersonic weapons even though its
military spending is a fraction of the types of weapons with the
capability to strike targets
US military budget.
almost anywhere in the
world within minutes.  The US leads research and development in this field, closely followed by China & Russia. Australia, Japan and the European Union also have civilian and
military hypersonic research projects.  India’s Defence Research & Development Organisation has also started work on
hypersonics to develop missiles that can travel five times the
speed of sound or a little over a mile every second.  Lockheed Martin, Raytheon and Boeing are those developing hypersonic weapons while, in about a decade, Elon Musk's SpaceX
aims to carry passengers from New York to Shanghai in under 40 minutes, ushering in the era of super-fast travel.

ven as we try to envision a future for mankind on Mars,
there is an urgent need to
make our planet once again inhabitable for millions. For starters,
everyone, regardless of where they
live or how little they make, should
have that most basic of human necessities — clean water.

B
1

REPETITIVE TASKS
LIKE GRADING AND
EXAM PREPARATIONS TO OPTIMISING AND DELIVERING
COURSEWORK SUITED
FOR INDIVIDUAL STUDENTS, AI-enabled tech-

HYPERSONIC WEAPONS LIKELY TO
REDEFINE WARFARE IN THE 2020S

SOLVING PROBLEM OF CLEAN WATER SHORTAGE

SOLVING PROBLEMS BEYOND THE POWER OF
CLASSICAL COMPUTING
eather forecasting today is good. Can it get better? Sure, it can,
if computers can be better. This is where quantum computers
come into the picture. They possess computing capacity beyond anything that today's classical computers can ever achieve. This
is because quantum computers can run
calculations exponentially faster than
today's conventional binary computers.
 CLASSICAL COMPUTING is based
on the binary system, where
the fundamental carriers of
information - bits - can take
on a value of either 0 or 1.
All information is stored
and read as a sequence of
0s and 1s. A state of 0 is off
(or false) and a state of 1 is
on (or true). Unlike bits,
quantum bits or qubits can
have multiple values or states
between 0 and 1, enabling them
to store different types of information.  QUANTUM COMPUTERS working with classical systems have the potential to solve complex real-world problems such as simulating chemistry,
modelling financial risk and optimising supply chains. Potential applications include more predictive environmental models and highly
accurate quantum chemistry calculations.

tudents have always used
algorithms to solve
problems.
Now
they are being used to
solve the problems of
the education sector.
From TAKING OVER

END OF CASH IS NEAR, CASHLESS
CURRENCIES ARE IN VOGUE

T

he case against cash is clear
— expensive to print, difficult to track, prone to theft
and an enabler of corruption.
 Western economies, notably the
Nordic countries, have come to DE-

PEND LESS AND LESS ON CASH FOR
TRANSACTIONS. In the UK,

cash is used for only
30% of transactions
while
South Korea
plans to phase
out cash. Singapore too
plans to reduce cash usage by supporting digital payments.
In China, super
app WeChat derives about half its
revenue from digital
payments.
 In India, the demonetisation of
86% of the currency notes in circulation in 2016 accelerated the
shift to digital payment modes. Yet,
cash continues to account for over
90% of transactions, according to
the RBI. But usage of digital mon-

ey is increasing in India. People
will use more apps and platforms
to do monetary transactions. The
trend of cash-on-delivery for online orders is already declining.
 The coming decade could see
introduction of new currencies
— more cryptocurrencies
backed by sovereign
governments. And
even private currencies, like
Facebook's Libra
—a
blockchain
digital currency, is set
for a 2020
launch.
 The startup
VeganNation
already offers
Vegan-Coins in the
hope that these will
be used for transactions
among the world's vegans.
Such models could expand digital money coming with a purpose attached. Hurdles in the way
of such ideas going mass market
are the highly regulated banking
systems. Source: Sunday ET

