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5.8-TONNE GSAT-11 READY FOR LAUNCH
Relevant for: Science & Technology | Topic: Space Technology & related matters

A team of top officials and engineers of the Indian Space Research Organisation (IISRO), now
stationed in the Guiana Space Centre, South America, is going over the last steps before it sees
off the heaviest Indian communication satellite, GSAT-11, to its space orbit. The liftoff is slated
for the wee hours of Wednesday, December 5, India time, but from half way across the globe.

The 5,854-kg satellite, almost double the biggest one built or launched by ISRO to date, will ride
up on European launch vehicle Ariane 5 ECA, numbered VA246, between 2.07 a.m. and 3.23
a.m. IST, according to the schedule of Arianespace, which is providing the launch services. It
will be sunset at nearby Kourou in French Guiana, located 5 degrees North of the Equator, with
a launch window between 5.37 p.m. and 6.53 p.m. local time.

ISRO Chairman K. Sivan, besides the project director and scores of engineers, who have been
taking care of the satellite for the last 30-odd days, are in Kourou for the big day, it is learnt.

GSAT-11 is part of ISRO’s new family of high-throughput communication satellite (HTS) fleet
that will drive the country's Internet broadband from space to untouched areas; the broadband
domain is now ruled by underground fibre and covers partial and convenient locations.

High-speed data

Already up in space are two HTSs — GSAT-29 (November 14) and GSAT-19 (June 2017) —
while one more is due to join them in the near future. They are all to provide high-speed Internet
data services at the rate of 100 Gbps (Gigabits per second) to Indian users. ISRO has earlier
said this speed would be far better than what is available in the country now.

The HTSs will also be the backbone of pan-India digital or easy Internet-based programmes and
services — such as Digital India, BharathNet for rural e-governance, and commercial and public
sector VSAT Net service providers.

According to ISRO, GSAT-11’s multiple spot beam coverage — 32 in Ku band and eight in Ka
bands — will deliver an improved service of 16 gbps over the Indian region and nearby islands.
It said, “GSAT-11 will play a vital role in providing broadband services across the country. It will
also provide a platform to demonstrate new generation applications.”

New date

GSAT-11 was earlier planned for launch on May 26 this year. A few days before it,
ISRO,brought it back from Kourou to the Bengaluru satellite centre for additional checks. The
spacecraft was sent back in October for the rescheduled launch.

Its co-passenger is South Korea’s GEO-KOMPSAT-2A, a meteorology satellite.
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NASA’S OSIRIS-REX SPACECRAFT IS ASTEROID
BENNU’S FIRST VISITOR IN BILLIONS OF YEARS

Relevant for: Science & Technology | Topic: Space Technology & related matters

This November 16, 2018 image provide by NASA shows the asteroid Bennu.   | Photo Credit:
AP

After a two-year chase, a NASA spacecraft arrived on December 3 at the ancient asteroid
Bennu, its first visitor in billions of years.

The robotic explorer Osiris-Rex pulled within 19 km of the diamond-shaped space rock. It will get
even closer in the days ahead and go into orbit around Bennu on Dec. 31. No spacecraft has
ever orbited such a small cosmic body.

It is the first U.S. attempt to gather asteroid samples for return to Earth, something only Japan
has accomplished so far.

Flight controllers applauded and exchanged high-fives once confirmation came through that
Osiris-Rex made it to Bennu exactly one week after NASA landed a spacecraft on Mars.

“Relieved, proud, and anxious to start exploring!” tweeted lead scientist Dante Lauretta of the
University of Arizona. “To Bennu and back!”

With Bennu some 122 million km away, it took seven minutes for word to get from the spacecraft
to flight controllers at Lockheed Martin in Littleton, Colorado. The company built the spacecraft
there.

Bennu is estimated to be just over 1,600 feet (500 m) across. Researchers will provide a more
precise description at a scientific meeting on December 10 in Washington.

About the size of an SUV, the spacecraft will shadow the asteroid for a year, before scooping up
some gravel for return to Earth in 2023.

Scientists are eager to study material from a carbon-rich asteroid like dark Bennu, which could
hold evidence dating back to the beginning of our solar system 4.5 billion years ago. As such,
it’s an astronomical time capsule.

A Japanese spacecraft, meanwhile, has been hanging out at another near-Earth asteroid since
June, also for samples. It is Japan’s second asteroid mission. This latest rock is named Ryugu
and about double the size of Bennu.

Ryugu’s specks should be here by December 2020, but will be far less than Osiris-Rex’s
promised booty.

Osiris-Rex aims to collect at least 60g of dust and gravel. The spacecraft won’t land, but rather
use a 10-foot (3-metre) mechanical arm in 2020 to momentarily touch down and vacuum up
particles. The sample container would break loose and head toward Earth in 2021.

The collection parachuting down to Utah would represent the biggest cosmic haul since the
Apollo astronauts hand-delivered moon rocks to Earth in the late 1960s and early 1970s.
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NASA has brought back comet dust and solar wind particles before, but never asteroid samples.
Japan managed to return some tiny particles in 2010 from its first asteroid mission , also named
Hayabusa.

Both Bennu and Ryugu are considered potentially hazardous asteroids. That means they could
smack Earth years from now. At worst, Bennu would carve out a crater during a projected close
call 150 years from now.

Contact with Bennu will not significantly change its orbit or make it more dangerous to us, Mr.
Lauretta stressed.

Scientists contend the more they learn about asteroids, the better equipped Earth will be in
heading off a truly catastrophic strike.

The $800 million Osiris-Rex mission began with a 2016 launch from Cape Canaveral, Florida. Its
odometer read 2 billion km as of December 3.

Both the spacecraft and asteroid’s names come from Egyptian mythology. Osiris is the god of
the afterlife, while Bennu represents the heron and creation.

Osiris-Rex is actually a NASA acronym for origins, spectral interpretation, resource identification,
security-regolith explorer.

Here are some of the most interesting research to have appeared in top science journals last
week
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THE BOUNDARIES OF ETHICS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

In this Oct. 10, 2018, photo, scientist He Jiankui speaks during an interview in Shenzhen in
southern China's Guandong province. China's government on Thursday, Nov. 29, 2018, ordered
a halt to work by a medical team that claimed to have helped make the world's first gene-edited
babies.   | Photo Credit: AP

In November, Chinese researcher He Jiankui set off a storm when he claimed that he had
created the world’s first babies, a pair of twin girls, genetically edited with CRISPR-cas9. He said
that the twins had genes now that protected them from HIV. Ideally this should have been a
laudable scientific advancement. But Mr. He has been condemned, not only by peers in China
but by geneticists, biotechnologists and ethicists worldover.

Mr. He broke the scientific and regulatory protocol by not vetting his experiments, which involved
embryos and hopeful parents, by his organisation’s ethics committees. He also expounded on
his work to non-scientists before submitting his work for peer-review. These are enough grounds
to invalidate any medico-scientific investigation, however novel and groundbreaking. Yet the
greater consternation is that an ethical red line has been transgressed.

The current international consensus is that editing ‘germ line’ (or reproductive) cells of healthy
humans is unethical and should only be used as a last resort as it could mean introducing
unknown and potentially harmful changes in subsequent generations and even entire
populations. While the principle of ‘do no harm’ pervades scientific practice, particularly in light of
the early 20th century’s European and American experiments with eugenics, it shouldn’t be
forgotten that ethical norms in science aren’t framed in a higher moral plane. What is permissible
and ethical is also influenced by business interests, concerns among countries that they might
lose a competitive advantage, and how medical advances have actually progressed.

It might seem that the Space Wars of the 1960s between the U.S. and the Soviet Union hark
back to a bygone era, but the U.S. has on many occasions expressed concerns about China
shrinking its scientific dominance. The National Science Foundation’s Science and Engineering
Indicators 2018 report says, “The U.S. still leads by many S&T measures, but our lead is
decreasing in certain areas that are important to our country … from gene editing to artificial
intelligence … and it’s critical that we stay at the forefront of science to mitigate those risks.”
When China announced its first CRISPR-led human trial in 2016, Nature quoted cancer
immunotherapy expert Carl June as saying, “I think this is going to trigger ‘Sputnik 2.0’, a
biomedical duel on progress between China and the United States.” Private companies in both
countries have spent billions on the prospects of gene-editing. Thus where cash is already riding
on a technology that’s still many years away, those who develop tools towards realising these
goals can often justify their ventures, however ethically problematic they may be.

Harvard geneticist George Church is on a project to resurrect a version of the extinct woolly
mammoth. The purported reason for ‘de-extinctifying’ this animal is that the Asian elephant is
endangered and susceptible to a herpes virus. Therefore, having a new closely related species,
sans the virus, could mean saving it. There’s also a global warming kicker. The new species
would live in the Siberian permafrost and punch holes in the snow and prevent tundra
permafrost from melting and releasing greenhouse gases. While Professor Church agrees that
these are speculative ideas, it would be naïve to assume that his work is of interest only to
elephant conservationists. Every single step towards recreating the mammoth will inform
understanding on how to safely and effectively alter cells to delete harmful genes and eventually
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promote ‘healthy ones’ in humans.

Before Robert Edwards and Patrick Steptoe were awarded the 2010 Nobel Prize for pioneering
the technique of In Vitro Fertilisation (IVF), they were accused of meddling with nature, and no
further public funding for their research was allowed.

The New York Times reported that a ‘three-parent baby’ (incorporating DNA from three people)
was first created in the U.S. in the 1990s and no permissions were granted by the authorities for
this. The doctors were denied public funding but there was no worldwide condemnation and no
compelling reason other than infertility in some patients and educated guesses that motivated
the doctors.

The history of IVF shows that there was no demonstrable case made for the necessity of test-
tube babies and neither were there years of evidence from, say, primate studies for scientists to
conclude that IVF babies would be as healthy or no more at risk from infections than naturally
conceived babies. The evidence for its suitability and safety only emerged over time. Assuming
that Mr. He’s done what he claims, he deserves to be rapped but not condemned or vilified. He’s
broken a red light, not crossed a rubicon.

jacob.koshy@thehindu.co.in

The government’s maternity benefit programme must be implemented better and comply with
the Food Security Act
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INDIA’S HEAVIEST SATELLITE GSAT-11 IS ALOFT IN
SPACE FROM KOUROU

Relevant for: Science & Technology | Topic: Space Technology & related matters

Ariane5 VA-246 lifted off from Kourou Launch Base at 02:07 am (IST) carrying GSAT-11. Photo:
Twitter/@isro  

As most of India slept, its heaviest and most advanced communication satellite, GSAT-11, was
shot to space from a European spaceport in faraway South America.

The mission of the 5,854-kg giant 'bird' is to enable much faster Internet services than now to
users down home over the next 15 years. GSAT-11 was launched from the Guiana Space
Centre at Kourou in French Guiana at 2.07 a.m. IST on Wednesday, December 5.

The large high-throughput satellite (HTS), along with two smaller HTS satellites GSAT-19 and
GSAT-29 launched earlier (by ISRO from Srihsrihkota) will kick off effective satellite-based
broadband services in remote, hitherto uncovered rural areas of the country. These and a few
more upcoming HTS fleet will also innovatively enable the use of the superior and efficient Ka
frequency band.

The lift off of GSAT-11 and a South Korean co-passenger satellite on European pace vehicle
Ariane 5 VA246 was watched and cheered by the Chairman of Indian Space Research
Organisation K. Sivan. In his post-launch remarks Dr. Sivan said: "It will meet most of the
requirements of providing broadband connectivity to rural and inaccessible village panchayats
under BharatNet which is part of the Digital India initiative."

With him at the space port were P. Kunhikrishnan, Director of the U.R.Rao Satellite Centre in
Bengaluru which built the satellite; GSAT-11 Mission Director P.K. Gupta and many ISRO
engineers who accompanied the satellite from Bengaluru to Kourou in late October. 

GSAT-11, described by the space agency as a giant satellite, is the heaviest ever built by ISRO.
(Its next biggest is the GSAT-17, weighing 3,477 kg and which was also launched for ISRO in
June 2017 by the same European launch operator Arianespace.)

The new 'big bird' adds 40 more transponders, 32 in the Ku band and eight in the Ka band being
introduced newly in an Indian satellite. Indian Internet users are estimated at over 450 million,
apart from various businesses, bank ATM services and public organisations, with a growing
appetite for ever speedier and better broadband services. 

Enabling in-flight Internet and village web services are the government's other goals. By
enabling rural high-speed connectivity the HTS satellite also promises to bridge the urban-rural
digital divide.

The space agency described GSAT-11 as a "forerunner in the series of advanced
communication satellites with multi-spot beam antenna coverage" over the mainland and
islands. "GSAT-11 will play a vital role in providing broadband services across the country. It will
also provide a platform to demonstrate new generation applications."

The ISRO Master Control Facility at Hassan in Karnataka immediately took control of the
satellite and found it in good health.  The spacecraft now goes around Earth in a temporary oval
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orbit. Over the coming days MCF engineers will remotely fire its motors and nudge it in four
stages into a circular 'geostationary' orbit almost 36,000 km away and settle it at 74° E over
India.

Pre-launch, URSC's Dr. Kunhikrishnan said the spacecraft has the highest number of five
communication antennas ever used in an ISRO satellite and largest solar panels and payload
panels.

D.K. Das, Director of the Space Applications Centre in Ahmedabad which supplied the critical
GSAT-11 payloads, said 90% of the hardware was from Indian industry. Four interconnected
gateways in four cities would be set up to enable the services.

Stéphane Israël, Arianespace's Chief Executive Officer and group Executive Vice-President,
said two more GSATs, 31 & 30, would be orbited from Guiana. GSAT-31 would go up first in
early 2019.

Since 1981 Arianespace has put to space 22 Indian communication satellites (including GSAT-
11) and will launch GSAT-31 and GSAT-30 in 2019. It also holds the highest number of 590
commercial satellite launches to date worldwide.

ISRO' s new and most powerful launcher can lift only satellite of nearly 4,000 kg. It is developing
launchers that can put our spacecraft to orbit from within India.

Here are some of the most interesting research to have appeared in top science journals last
week
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OPINION
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Last week, the scientific press was filled with reports that He Jiankui, a Chinese researcher, had
managed to successfully use CRISPR-Cas9 technology to edit a human embryo and effectively
disable a gene (called CCR5) that is responsible for creating the protein pathways through which
various viruses infect human cells. Embryos created using this method will, if brought to full
term, result in babies that are highly resistant to diseases such as AIDS, cholera and smallpox.

The announcement has, predictably, given rise to widespread international opprobrium from
biologists, ethicists and social scientists who have united in their condemnation of this latest
attempt by man to tinker with nature. By editing the germ line, He Jiankui seems to have
stepped over the line that no-one was supposed to cross—creating inheritable genetic traits that
are capable of affecting future generations.

What’s worse, the genes that have been edited out in this case do not, themselves, cause any
disease or disorder in the embryo. They merely offer a health advantage that gives those with
the edited genes a better chance of not contracting certain diseases. Had the mutation been the
direct cause for a genetic disease, editing out that mutation from the genome of the embryo in
question could perhaps be justified. However, when the manipulation was merely to offer a
greater resistance to an anticipated infection, the justification carries less weight.

To the contrary, it takes the whole issue into uncomfortable territory—not dissimilar to the realm
of designer babies, a future that researchers have long attempted to avoid. While the Chinese
team has been at pains to say that they will not use this technique to change physical features
or intelligence, there is a fine line between providing a health advantage and improving features
such as looks and IQ.

Irresponsible gene editing carries the additional risk of generating off-target consequences. It is
possible and, in many cases likely, that the genetic outcome of disabling a specific protein will
result in unforeseen consequences that might outweigh the advantage provided by the mutation.

In this specific instance, it has been observed that children born without the CCR5 protein
pathway are highly susceptible to the West Nile virus. Thus, while genetically editing out this
protein might improve the resistance of these children to diseases like AIDS, it will increase their
susceptibility to other equally harmful illnesses.

Herein lies one of the more potent arguments against gene editing. The complexity of the human
genome means that no edit can be entirely without consequence. Every time we change the
genome hoping to offer some sort of benefit, our actions will likely result in some sort of harm as
well. The exact nature of these trade-offs are often only evident after the fact, often when it is too
late to do anything about it.

It is because of this uncertainty that the global medical community seems to want to err on the
side of caution and has arrived at an informal consensus to refrain from experimenting with
germ-line gene editing. This approach will ensure that the harmful effects, if any, remain
contained to a particular individual so that they do not have a ripple effect through the blood line.

The fact that, despite the informal commitment of scientists around the world to refrain from
germ-line gene editing, the Chinese scientists could still go ahead and flout that broad global
understanding is an indication of how futile it is to attempt to use an informal moral consensus
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as a mechanism to regulate science. Once a given technology has become viable and so long
as there is sufficient demand for the benefits it provides, there will always be renegade
operations that are willing to defy the moral consensus and supply services to meet that
demand. If we are to deal with manipulation of the human genome with any of the seriousness
that the issue deserves, we will need to work towards agreeing on a formal global treaty that
binds all signatory nations to a common set of commitments with regard to gene editing.

Even if we do manage to sign such a global treaty, the sovereignty of individual nation states
and the fact that the coercive force of public international law depends on the submission of
member states to global consensus makes the enforcement of these principles deeply
challenging. In the first place, any treaty that we eventually pass will only be binding on countries
that ratify it. With a few exceptions, most international treaties have only been ratified by a sub-
set of the countries in the world. This means that even if the vast majority of nations prohibit
genetic manipulation, there is likely to always be some place on the planet where you will be
able to legally manipulate your embryos to serve some dubious objective.

As it happens, the Chinese ministry of science has reacted to the widespread consternation
about this announcement by ordering everyone involved in the baby gene-editing experiment to
halt their activities. The fact that they did so on the basis of nothing more than global public
opinion is heartening.

However, we should not expect all countries to be so mindful of their international reputation. We
would do well to arrive at a formal global consensus with regard to genetic modifications before
rogue nations use these technologies to boost inbound medical tourism.

Rahul Matthan is a partner at Trilegal and author of Privacy 3.0: Unlocking Our Data Drive
Future. Ex Machina is a column on technology, law and everything in between. His Twitter
handle is @matthan.

Comments are welcome at views@livemint.com
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WIPO: NUMBER OF PATENTS GRANTED BY INDIA
SHOT UP BY 50% IN 2017: UN

Relevant for: Science & Technology | Topic: Issues relating to Intellectual Property Rights (IPRs)

The number of patents granted by India shot up by 50 per cent in 2017, keeping up a trend of
steep increases, according to the UN's World Intellectual Property Organisation ( WIPO).

The patents granted by India increased from 8,248 in 2016 to 12,387 last year, the WIPO's
World Intellectual Property Indicators 2018 report released in Geneva on Monday said.

Last year's number was more than double the 6,022 patents granted in 2015, according to
WIPO statistics.

Of the patents granted last year, 1,712 went to entities and individuals based in India, and
10,675 to foreigners, according to the WIPO report.

The WIPO said that the steep increase in the number was driven by patents granted to
foreigners, which accounted for 85 per cent of the total increase.

The number of patents given to domestic entities has also shown an increasing trend: In 2016,
1,115 went to domestic individuals or entities and 7,133 to foreigners, and in 2015, 822 were
granted to applicants in India and 5,200 to foreigners, the report said.

"Demand for IP (intellectual property) protection is rising faster than the rate of global economic
growth, illustrating that IP-backed innovation is an increasingly critical component of competition
and commercial activity," WIPO Director-General Francis Gurry said while releasing the report in
Geneva.

Globally, 1.4 million patents were granted in 2017, the report estimated.

China's patent authority led the world in the number of patents granted with 420,144 and was
followed by the US with 318,829, according to the WIPO.

"In just a few decades, China has constructed an IP system, encouraged homegrown
innovation, joined the ranks of the world's IP leaders -- and is now driving worldwide growth in IP
filings," Gurry said.

China received 1.38 million patent applications - which are an indication of patents in the
pipeline - more than double that of the US, which had 606,956 applications.

India received a total of 46,582 patent applications last year, of them 14,961 were from Indian
individuals or entities and 31,621 were from foreigners, and of them 9,222 came from the US,
the report said.

Pharmaceuticals accounted for 15.7 per cent of the Indian domestic applications for patents last
year, the report said.

Of the total of 606,956 patent applications made in the US last year, 10,309 came from India.

While India ranked 10th in the number of patents given last year, no Indian company or
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university figures in last year's global list of the top 50 patent applicants.

Japan's Canon ranked at the top with 24,036 patent applications during the years 2013-2015;
South Korea's Samsung followed with 21,836 and China's State Grid Corporation with 21,653.

India, which has 1.6 million active trademarks, registered a total of 339,692 new one last year,
287,139 from domestic and 52,553 of foreigners, according to the WIPO.

Gurry said that the increases in the number of trademarks registered or applied for was a sign of
growing entrepreneurship.

Last year, India registered 10,188 designs of which 6,622 were from domestic applicants and
3,566 from foreigners.
The number of patents granted by India shot up by 50 per cent in 2017, keeping up a trend of
steep increases, according to the UN's World Intellectual Property Organisation ( WIPO).

The patents granted by India increased from 8,248 in 2016 to 12,387 last year, the WIPO's
World Intellectual Property Indicators 2018 report released in Geneva on Monday said.

Last year's number was more than double the 6,022 patents granted in 2015, according to
WIPO statistics.

Of the patents granted last year, 1,712 went to entities and individuals based in India, and
10,675 to foreigners, according to the WIPO report.

The WIPO said that the steep increase in the number was driven by patents granted to
foreigners, which accounted for 85 per cent of the total increase.

The number of patents given to domestic entities has also shown an increasing trend: In 2016,
1,115 went to domestic individuals or entities and 7,133 to foreigners, and in 2015, 822 were
granted to applicants in India and 5,200 to foreigners, the report said.

"Demand for IP (intellectual property) protection is rising faster than the rate of global economic
growth, illustrating that IP-backed innovation is an increasingly critical component of competition
and commercial activity," WIPO Director-General Francis Gurry said while releasing the report in
Geneva.

Globally, 1.4 million patents were granted in 2017, the report estimated.

China's patent authority led the world in the number of patents granted with 420,144 and was
followed by the US with 318,829, according to the WIPO.

"In just a few decades, China has constructed an IP system, encouraged homegrown
innovation, joined the ranks of the world's IP leaders -- and is now driving worldwide growth in IP
filings," Gurry said.

China received 1.38 million patent applications - which are an indication of patents in the
pipeline - more than double that of the US, which had 606,956 applications.

India received a total of 46,582 patent applications last year, of them 14,961 were from Indian
individuals or entities and 31,621 were from foreigners, and of them 9,222 came from the US,
the report said.
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Pharmaceuticals accounted for 15.7 per cent of the Indian domestic applications for patents last
year, the report said.

Of the total of 606,956 patent applications made in the US last year, 10,309 came from India.

While India ranked 10th in the number of patents given last year, no Indian company or
university figures in last year's global list of the top 50 patent applicants.

Japan's Canon ranked at the top with 24,036 patent applications during the years 2013-2015;
South Korea's Samsung followed with 21,836 and China's State Grid Corporation with 21,653.

India, which has 1.6 million active trademarks, registered a total of 339,692 new one last year,
287,139 from domestic and 52,553 of foreigners, according to the WIPO.

Gurry said that the increases in the number of trademarks registered or applied for was a sign of
growing entrepreneurship.

Last year, India registered 10,188 designs of which 6,622 were from domestic applicants and
3,566 from foreigners.
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Source : www.thehindu.com Date : 2018-12-06

‘BIG BIRD’ TO TAKE INTERNET TO VILLAGES
Relevant for: Science & Technology | Topic: Space Technology & related matters

Boost to connectivity:An Ariane 5 rocket lifts off from the European Spaceport in Guiana on
Wednesday.AFPHANDOUT  

India’s first six-tonne-class ‘big bird’ in space, advanced communication satellite GSAT-11, was
put into orbit in the early hours of Wednesday from the European spaceport in Guiana in South
America.

Its mission is to enable high-speed satellite-based Internet services to users in rural and remote
areas and to businesses down home over the next 15 years.

The heaviest ever to be built by the Indian Space Research Organisation (ISRO), the 5,854 kg
satellite was launched from the Guiana Space Centre at Kourou at 2.07 a.m. IST on
Wednesday, December 5. The local time at the launch centre was 5.37 p.m. on December 4.

The satellite and the launch fee have cost ISRO Rs. 1,200 crore.

The liftoff of GSAT-11 and a South Korean co-passenger satellite on European space vehicle
Ariane 5 VA246 was watched and cheered by ISRO Chairman K. Sivan.

In his post-launch remarks, Dr. Sivan said, “It will meet most of the requirements of providing
broadband connectivity to rural and inaccessible village panchayats under Bharat Net, which is
part of the Digital India initiative.”

Launched in October 2011, Bharat Net (earlier called the National Optical Fibre Network) aims
to provide 2.5 lakh village panchayats with e-banking, e-education, e-health and e-governance,
among others, through reliable broadband connectivity.

This, along with GSAT-29 and GSAT-19, smaller satellites already launched from within India,
will herald a new era of satellite-driven reliable high-throughput data services. Villages, remote
locations and VSAT operators, who drive private and public sector data services, will be the
main gainers.

Enabling in-flight Internet and village web services are the government’s other goals: the latter
promises to bridge the urban-rural digital divide.

GSAT-11 carries eight transponders for the first time in the complex and efficient Ka frequency
band, and 38 transponders in the Ku band. The Ka band enables smart coverage of places with
multiple and reusable spot beams.
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PATENTS GRANTED BY INDIA UP BY 50% IN 2017: UN
Relevant for: Science & Technology | Topic: Issues relating to Intellectual Property Rights (IPRs)

Pharmaceuticals accounted for 15.7 % of the Indian domestic applications for patents in 2017   |
Photo Credit: AFP

The number of patents granted by India shot up by 50 % in 2017, keeping up a trend of steep
increases, according to the UN’s World Intellectual Property Organisation (WIPO).

The patents granted by India increased from 8,248 in 2016 to 12,387 last year, the WIPO’s
World Intellectual Property Indicators 2018 report released in Geneva on December 3 said.

Last year’s number was more than double the 6,022 patents granted in 2015, according to
WIPO statistics. Of the patents granted last year, 1,712 went to entities and individuals based in
India, and 10,675 to foreigners, according to the WIPO report.

The WIPO said that the steep increase in the number was driven by patents granted to
foreigners, which accounted for 85% of the total increase.

The number of patents given to domestic entities has also shown an increasing trend: In 2016,
1,115 went to domestic individuals or entities and 7,133 to foreigners, and in 2015, 822 were
granted to applicants in India and 5,200 to foreigners, the report said.

“Demand for IP (intellectual property) protection is rising faster than the rate of global economic
growth, illustrating that IP — backed innovation is an increasingly critical component of
competition and commercial activity,” WIPO Director—General Francis Gurry said while
releasing the report in Geneva.

Globally, 1.4 million patents were granted in 2017, the report estimated. China’s patent authority
led the world in the number of patents granted with 420,144 and was followed by the US with
318,829, according to the WIPO.

“In just a few decades, China has constructed an IP system, encouraged homegrown
innovation, joined the ranks of the world’s IP leaders — and is now driving worldwide growth in
IP filings,” Gurry said.

China received 1.38 million patent applications — which are an indication of patents in the
pipeline — more than double that of the US, which had 606,956 applications.

India received a total of 46,582 patent applications last year, of them 14,961 were from Indian
individuals or entities and 31,621 were from foreigners, and of them 9,222 came from the US,
the report said.

Pharmaceuticals accounted for 15.7 % of the Indian domestic applications for patents last year,
the report said. Of the total of 606,956 patent applications made in the US last year, 10,309
came from India.

While India ranked 10th in the number of patents given last year, no Indian company or
university figures in last year’s global list of the top 50 patent applicants.

Japan’s Canon ranked at the top with 24,036 patent applications during the years 2013–2015;
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South Korea’s Samsung followed with 21,836 and China’s State Grid Corporation with 21,653.

India, which has 1.6 million active trademarks, registered a total of 339,692 new one last year,
287,139 from domestic and 52,553 of foreigners, according to the WIPO.

Gurry said that the increases in the number of trademarks registered or applied for was a sign of
growing entrepreneurship.

Last year, India registered 10,188 designs of which 6,622 were from domestic applicants and
3,566 from foreigners.

Fifty-one pilot whales died on Friday in another mass stranding in New Zealand, less than a
week after 145 pilot whales and nine pygmy killer whales
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Source : www.pib.nic.in Date : 2018-12-06

INDIA’S HEAVIEST COMMUNICATION SATELLITE
GSAT-11 LAUNCHED SUCCESSFULLY FROM FRENCH
GUIANA

Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

India’s heaviest communication satellite GSAT-11 launched
successfully from French Guiana

Posted On: 05 DEC 2018 10:14AM by PIB Delhi

Indian Space Research Organisation’s (ISRO) heaviest and most-advanced high throughput
communication satellite GSAT-11 was successfully launched from the Spaceport in French
Guiana during the early hours today.

The launch vehicle Ariane 5 VA-246 lifted off from Kourou Launch Base, French Guiana at 02:07
am (IST) carrying India’s GSAT-11 and South Korea’s GEO-KOMPSAT-2A satellites, as
scheduled. Ariane 5 is one of three launch vehicles operated by Arianespace along with Soyuz
and Vega.

After a 30-min flight, GSAT-11 separated from the Ariane 5 upper stage in an elliptical
Geosynchronous Transfer Orbit. The achieved orbit was very close to the intended one.

The 5,854-kg GSAT-11 will provide high data rate connectivity to users of Indian mainland and
islands through 32 user beams in Ku-band and 8 hub beams in Ka-band.

“GSAT-11 will boost the broadband connectivity to rural and inaccessible Gram Panchayats in
the country coming under the Bharat Net Project, which is part of Digital India Programme,”
ISRO Chairman Dr K Sivan said.

The Bharat Net Project aims to enhance the public welfare schemes like e-banking, e-health, e-
governance among others.

He said GSAT-11 will act as a forerunner to all future high throughput communication satellites.
“Today’s successful mission has boosted the confidence of the entire team,” Dr Sivan added.

Post-separation, ISRO's Master Control Facility at Hassan in Karnataka took over the command
and control of GSAT-11 and found its health parameters normal.

The scientists will undertake phase-wise orbit-raising manoeuvres in the days ahead to place
the satellite in the Geostationary Orbit (36,000 km above the equator) using its on-board
propulsion systems. GSAT-11 will be positioned at 74-degree east longitude in the geostationary
orbit.

Subsequently, the two solar arrays and four antenna reflectors of GSAT-11 will be deployed in
orbit. The satellite will be operational after the successful completion of all in-orbit tests.

In the last 21 days, ISRO successfully completed three satellite and two launch vehicle
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NITI AAYOG LAUNCHES GLOBAL HACKATHON ON
ARTIFICIAL INTELLIGENCE

Relevant for: Science & Technology | Topic: Robotics & Artificial Intelligence

NITI Aayog

NITI Aayog Launches Global Hackathon On Artificial
Intelligence

Posted On: 07 DEC 2018 2:38PM by PIB Delhi

Partnering with Perlin, a Singapore-based AI start-up for the four- month hackathon

With the vision to further expand the idea of‘Artificial Intelligence, AI for All’ articulated in the
National AI Strategy, NITI Aayog organises hackathons to source sustainable, innovative and
technologically-enabled solutions to address various challenges in the development space.

Taking the initiative forward, NITI Aayog is now partnering with Perlin – a Singapore-based AI
start up - to launch the ‘AI 4 All Global Hackathon’,  and is inviting developers, students, start-
ups and companies to develop AI applications to make significant positive social and economic
impact for India.

The challenge question seeks to develop solutions inDistributed Computing and Privacy
Preserving techniques, such as multi-party computation, in AI. The objective of this hackathon is
to promote awareness and subsequently develop solutions that deliver the twin benefit of
efficient computing to address the infrastructure challenges, while also not compromising on
privacy of data for training AI algorithms.

NITI Aayog organized its first hackathon, ‘MoveHack’ in August, on the sidelines of the Global
Mobility Summit 2018, with the aim of garnering cutting-edge mobility applications. Over 2,000
submissions were received out of which the Top 10 teams were awarded at the summit.

“The AI for All Hackathon underscores the commitment of NITI Aayog to supporting meaningful
social, economic and technological advancements directed at making people’s lives better,” said
Amitabh Kant, CEO of NITI Aayog, “we believe India is ideally positioned as a thought-leader
and regional economic power to help bring the benefits of innovation in AI and distributed
computing to communities in developing countries around the world.”

The ‘AI 4 All Global Hackathon’ was announced at the AI conference organized by NITI Aayog,
in partnership with the ORF, held in Mumbai in November 2018.

The hackathon will be run two stages with Stage One ending 15 January 2019 and Stage Two,
which will only include shortlisted participants from the previous stage, will conclude on 15
March 2019

The jury shall comprise of the leaders from the technology and policy ecosystem, namely, Mr
Amitabh Kant, CEO, NITI Aayog; Mr Michael Witbrock, Head at AI Foundations Lab IBM; Mr
AnandamoyRoychowdhary, Director of Technology at Sequoia Capital; Mr Prahbakar Reddy,
Partner at Accel Partners; Professor AnupMalani, Co-founder & Faculty Director of International
Innovation Corps; Mr Ery Punta Hendraswara, Innovation Management at Telkom; and Mr
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Dorjee Sun, CEO of Perlin.

The first stage will invite ideas for use cases of multi-party computation in areas such as
Healthcare, Education, Agriculture, Urbanization, Financial Inclusion. The second stage will call
for these ideas to be matured and developed, with a focus on privacy preserving AI and
distributed computing.

Winners will share in a prize pool worth USD $50,000 in both cash and non-cash rewards.
Participants will also get mentorship and support from the hackathon co-sponsors, including the
opportunity to scale and implement their AI applications.

Registrations are presently open for the ‘AI 4 All Global Hackathon’ website at:
https://www.perlin.net/hackathon
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CABINET APPROVES NATIONAL MISSION ON
INTERDISCIPLINARY CYBER-PHYSICAL SYSTEMS

Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology

Cabinet

Cabinet approves National Mission on Interdisciplinary
Cyber-Physical Systems

15 Technology Innovation Hubs, six Application Innovation
Hubs and four Technology translation Research Hubs to be
set up

Posted On: 06 DEC 2018 9:14PM by PIB Delhi

The Union Cabinet chaired by Prime Minister Shri Narendra Modi today has approved the
launching of National Mission on Interdisciplinary Cyber-Physical Systems (NM-ICPS) to be
implemented by Department of Science &Technology at a total outlay of Rs. 3660 crore for a
period of five years.

Details:

The Mission addresses the ever increasing technological requirements of the society, and takes
into account the international trends and road maps of leading countries for the next generation
technologies. The mission implementation would develop and bring:

Cyber Physical Systems (CPS) and associated technologies within reach in the country,i.
adoption of CPS technologies to address India specific National / Regional issues,ii.
produce Next Generation skilled manpower in CPS,iii.
catalyze Translational Research,iv.
accelerate entrepreneurship and start-up ecosystem development in CPS,v.
give impetus to advanced research in CPS, Technology development and higher
education in Science, Technology and Engineering disciplines, and

vi.

place India at par with other advanced countries and derive several direct and indirect
benefits.

vii.

Implementation strategy:

The NM-ICPS is a comprehensive Mission which would address technology development,
application development, human resource development & skill enhancement, entrepreneurship
and start-up development in CPS and associated technologies. The Mission aims at
establishment of 15 numbers of Technology Innovation Hubs (TIH), six numbers of Application
Innovation Hubs (AIH) and four numbers of Technology Translation Research Parks (TTRP).
These Hubs & TTRPs will connect to Academics, Industry, Central Ministries and State
Government in developing solutions at reputed academic, R&D and other organizations across
the country in a hub and spoke model. A strategic approach involving a suitable mix of
Academic, Industry and Government is proposed to be adopted. Strong Steering and Monitoring
Mechanisms in the form of Mission Governing Board (MGB), Inter-Ministerial Coordination
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Committee (IMCC), Scientific Advisory Committee (SAC) and other Sub-Committees will guide
and monitor the Mission implementation. The Hubs & TTRPs have four focused areas along
which the Mission implementation would proceed, namely (i) Technology Development; (ii) HRD
& Skill Development; (iii) Innovation, Entrepreneurship & Start-ups Ecosystem Development; (iv)
International Collaborations.

Impact:

CPS technologies provide a cutting edge to a Nation's scientific, engineering, and technological
innovative capabilities; support other missions of the government, provide industrial and
economic competitiveness and have truly became a Strategic Resource. Volume, scale and
complexity of emerging applications demand continued evolution of new technologies for the
foreseeable future. The proposed Mission would act as an engine of growth that would benefit
national initiatives in health, education, energy, environment, agriculture, strategic cum security,
and industrial sectors, Industry 4.0, SMART Cities, Sustainable Development Goals (SDGs) etc.
CPS is an integrated system of upcoming technology, which in turn is being taken up on priority
basis by countries in the race for development. CPS will indeed bring a paradigm shift in entire
skill sets requirement. The job opportunities will be enhanced through the Mission by imparting
advanced skills and generating skilled manpower as per the requirement of the industry/ society.
As Innovation, Entrepreneurship and Start-up Ecosystem is an integral part of the proposed NM-
ICPS, the start-ups will also create a number of technology driven job opportunities in CPS and
allied areas. Accordingly, it is estimated that, about 40,000 jobs will be created in the short term
and about 2,00,000 in long term.

Benefits:

The Mission will feed the Central Ministries/ Departments and State Govts and also the Industry
to effectively use the CPS technologies in their projects and schemes for the benefit of the
society.

States/districts covered:

NM-ICPS is a Pan India Mission and covers entire gamut of India that includes Central
Ministries, State Governments, Industry and Academia.

Background:

CPS and its associated technologies, like Artificial Intelligence (Al), Internet of Things (loT),
Machine Learning (ML),  Deep Learning (DP),  Big Data Analytics,  Robotics,Quantum
Computing, Quantum Communication, Quantum encryption (Quantum Key Distribution), Data
Science & Predictive analytics, Cyber Security for physical infrastructure and other
infrastructure, have pervaded and is playing a transformative role in almost every field of human
endeavour all most in all sectors. It has become imperative for government and industries to be
prepared to adopt these emerging and disruptive technologies in order to remain competitive,
drive societal progress, generate employment, foster economic growth and to improve the
overall quality of life and sustainability of the environment.

******

AKT/SH
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Source : www.thehindu.com Date : 2018-12-09

GENE HUNTERS ON THE AUTISM TRAIL
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Will creating a genomic data bank on autistic children and their families hold the key to early
diagnosis and treatment of Autism Spectrum Disorder (ASD)? An increasing number of global
researchers think so as they invest time and effort into genetics to learn more about the
condition.

ASD is a group of lifelong neuro-developmental disorders that emerge during early childhood
and interfere with a child’s ability to socially relate to and interact with others. While some
children can grow up to live independently, others have severe disabilities and require lifelong
care and support. As of 2010, an estimated 52 million cases have been reported globally. The
World Health Organisation (WHO) says that one in 160 children has ASD. In India, the figure is
estimated to be 1 in 65.

“Autism is not one disease but a collection of rare diseases,” says Dr. Khalid Fakhro, Director of
Human Genetics at Sidra Medicine, a paediatric hospital, in Doha, Qatar. He adds, “Some of
them have a known therapy. For example, the child may be missing an enzyme that helps
metabolise fat in the brain. Supplementing this specific fatty acid could help improve the
condition. There are many emerging stories like this but the fact remains that autism is a tough
nut to crack. It is one of the most difficult conditions to understand. Thus the more we know, the
better.” The hospital has recently started a gene bank on children with autism. Its researchers
will collect blood samples, fractionate them into various components such as plasma and serum
and freeze them for long-term investigation.

The project aims to enrol, bank, sequence and characterise genes from 1,500 families with
autistic children. Says Dr. Fakhro, “This means that we are not only taking blood samples of
children with autism but also their parents and siblings. We have created epidemiological-grade
questionnaires, and sought their compliance for clinical and psychological evaluation. Besides a
characterisation at the molecular level, we will also assess the family history of the children. For
example, pre-natal history, exposure to environmental factors such as pollution, lifestyle, eating
habits at home, complications and medications in the past, history of schooling, physical activity
and every other aspect. We have a 25-page questionnaire that covers all of this.”

The hospital has enrolled three families since October. Dr. Fakhro adds, “We believe that the
future is in therapeutics. The ultimate goal is to treat autism. The resources that we are creating
will not only help us in therapeutics but also aid international researchers to understand the
disorder better.”

The study at Sidra Medicine is being conducted in collaboration with the Hospital for Sick
Children, Toronto, Canada, which has been studying the genetics of autism for several years. A
study in 2015 by the Canadian hospital found that ASD is clinically and genetically diverse. It
stated: “The total number of genetic and genomic variations that confer ASD susceptibility is in
the hundreds. Significant progress has been made over the past five years in identifying genetic
changes that predispose a person to the development of ASD.”

Another genome sequencing study carried out at the hospital revealed that contrary to what was
commonly believed, siblings with ASD carry very different genetic mutations.

“Studies like these are very important. India needs to undertake such studies because at present
we know nothing about the genetics of our ethnic population,” says Tatyana Dias, a
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neurobiologist, who runs Veruschka Foundation, a non-profit organisation in Mumbai that works
for autism. “At present, the drugs that we use are general anti-epileptic, anti-depressant
medications which are prescribed depending on the symptoms and patterns that the child
presents with. Genetic studies will lead us to a pathway where we could possibly have a proper
drug to target autism.” she says.

However, Mumbai-based developmental paediatrician, Dr. Samir Dalwai, has some
reservations. “The point is that there is no single gene or a set of genes that are particularly
known to cause autism. But there are over 200 genes which are associated with a higher
incidence of autism. In a country as diverse as India, a much larger gene pool will be needed to
thoroughly understand the disorder,” he says. Dr. Dalwai is the author of the National
Consensus Guidelines for ASD by the Indian Academy of Paediatrics. He adds, “The genetic-
data banking is more feasible in smaller countries such as Qatar where there is limited variability
of genes. Doha’s genetic research may offer us some cues. It is definitely a positive step.”

jyoti.s@thehindu.co.in

Reduced govt. attention has made life difficult for 2 lakh people living there
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Source : www.thehindu.com Date : 2018-12-09

CHINA’S ROVER ON MISSION TO UNCOVER MOON’S
‘DARK SIDE’

Relevant for: Science & Technology | Topic: Space Technology & related matters

Giant leap: A Long March 3B rocket lifts off from the Xichang launch centre in Xichang.   | Photo
Credit: AFP

China launched a rover early on Saturday destined to land on the far side of the moon, a global
first that would boost Beijing’s ambitions to become a space superpower, state media said.

The Chang’e-4 lunar probe mission — named after the moon goddess in Chinese mythology —
launched on a Long March 3B rocket from the southwestern Xichang launch centre at 1823
GMT, according to the official Xinhua news agency.

The blast-off marked the start of a long journey to the far side of the moon for the Chang’e-4
mission, expected to land around the New Year to carry out experiments and survey the
untrodden terrain.

“Chang’e-4 is humanity’s first probe to land on and explore the far side of the moon,” said the
mission’s chief commander He Rongwei of China Aerospace Science and Technology Corp, the
main state-owned space contractor.

“This mission is also the most meaningful deep space exploration research project in the world
in 2018,” Mr. He said, according to the state-run Global Times.

Unlike the near side of the moon that is “tidally locked” and always faces the earth, and offers
many flat areas to touch down on, the far side is mountainous and rugged.

It was not until 1959 that the Soviet Union captured the first images of the heavily cratered
surface, uncloaking some of the mystery of the moon’s “dark side”.

No lander or rover has ever touched the surface there, positioning China as the first to explore
the area. “China, over the past 10 or 20 years, has been ticking off the various firsts that
America and the Soviet Union did in the 1960s and 1970s in space exploration,” said Jonathan
McDowell, an astronomer at the Harvard-Smithsonian Center for Astrophysics.

Weighing about 5,854 kg, the GSAT-11 is the “heaviest” satellite built by ISRO.
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Source : www.thehindu.com Date : 2018-12-09

GOOGLE ANNOUNCES ‘JOURNALISM AI’ PROJECT
Relevant for: Science & Technology | Topic: Robotics & Artificial Intelligence

To help news industry use Artificial Intelligence (AI) in more innovative ways, Google has
announced a partnership with Polis, the international journalism think-tank at London School of
Economics and Political Science, to create “Journalism AI”.

Part of the Google News Initiative (GNI), the “Journalism AI” project will focus on research and
training for newsrooms on the intersection of AI and journalism.

“As part of ‘Journalism AI’, next year, we’ll publish a global survey about how the media is
currently using — and could further benefit from — this technology,” Google said in a statement
on Friday as it organised GNI Innovation Forum here.

“We’ll also collaborate with newsrooms and academic institutions to create a best practices
handbook and produce free online training on how to use AI in the newsroom for journalists
worldwide,” informed Matt Cooke, Head of Partnerships and Training, Google News Lab.

After testing with partners over the last two years, Google also introduced a new tool called
Google Earth Studio which is an animation tool for Google Earth’s satellite and 3D imagery.

The tool empowers graphics specialists with new ways to leverage Google Earth imagery for
storytelling.

“We’re inviting newsrooms around the world to start using the product for the first time,” said
Google.

According to the company, it has provided free training to journalists on a range of tools
reaching more than 140,000 people in-person.

“Our training on Google tools for journalists are now available in 16 languages — including
Indonesian Bahasa, Thai and Turkish,” said Mr. Cooke.

Google News in November launched a new innovation challenge to help scribes and publishers
in the Asia-Pacific region produce quality journalism in the digital age.

The Asia-Pacific Google News Initiative (GNI) Innovation Challenge will fund selected projects
up to $300,000 and finance up to 70 per cent of the total project cost, that inject new ideas into
the news industry.

According to Google, in Asia-Pacific, journalists and publishers are increasingly grappling with
questions over how quality journalism can thrive in the digital age.

“From Yangon to Manila, Sydney to New Delhi, they are experimenting with fresh approaches to
reporting and new business models,” said the company.

A new feature on Facebook Messenger allows you to undo sending a photo or message to the
wrong person/thread, within a certain time limit.
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Source : www.thehindu.com Date : 2018-12-10

NAVY ON A MAJOR CAPABILITY UPGRADE
Relevant for: Science & Technology | Topic: Defence relatred developments

Against the backdrop of increasing responsibilities in the Indian Ocean Region (IOR) with the
rising Chinese presence, the Indian Navy has embarked on a major capability upgrade. A Navy
officer said that this year, on an average, 35 Navy ships were deployed every day.

“The Navy has undertaken 113 port calls including operational turnarounds this year and has
participated in 21 exercises including the Indra series with Russia which began on Sunday,” the
officer said.

Operational requirements have significantly gone up with the Navy ensuring the presence of at
least one major ship at all critical choke points in the IOR under its mission-based deployments
and increased military-to-military engagement with friendly nations as part of India’s defence
diplomacy in which the Navy is at the forefront.

“As on today, 32 ships and submarines are presently under construction in Indian shipyards.
These include the Indigenous Aircraft Carrier (IAC) Vikrant , Project-15B destroyers, Project-17A
stealth frigates, P-28 anti-submarine warfare (ASW) corvettes, offshore patrol vessels (OPV)
and Scorpene class submarines … In addition, government approval has also been accorded for
56 ships and six submarines,” the Chief of the Naval Staff, Admiral Sunil Lanba, said last week.

The 56 ships are in various stages of procurement and include replacements for existing
platforms as well as new additions. “Construction activity will be spread over a decade,” Admiral
Lanba stated. These include next generation frigates and destroyers, four stealth frigates from
Russia, four landing platform decks (LPD), 16 shallow water craft, 12 mine sweepers, five fleet
support ships (FSS), four survey vessels and two diving support vessels. All this comes against
the backdrop of China increasing its presence and establishing permanent facilities in the IOR.
Admiral Lanba stated that China deployed six to eight warships in the IOR at any given time.

The force enhancements were contingent on increased budgetary allocation which has not seen
a major increase over the last few years.
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Source : www.thehindu.com Date : 2018-12-10

NEXT, GSAT-11 AWAITS 200 CRORE GROUND SYSTEM
Relevant for: Science & Technology | Topic: Space Technology & related matters

Ariane5 VA-246 lifted off from Kourou Launch Base at 02:07 am (IST) carrying GSAT-11. Photo:
Twitter/@isro  

Now that GSAT-11, the third and latest Internet-boosting communication satellite, is up in space,
the Indian Space Research Organisation (ISRO) says it is in the process of readying a 150-200-
crore ground infrastructure across cities to use it.

A Ka-band hub or gateway each is being set up in Delhi, Bengaluru, Ahmedabad and Ranchi to
deliver high-speed broadband services via the giant satellite.

K.Sivan, Chairman, ISRO, said, “The activity of establishing the ground system is on and it may
happen over some more months.”

The nearly six-tonne heavyweight satellite was launched in December 5 on a European
launcher. Along with its older HTS mates — GSAT-19 and GSAT-29 — it forms an Indian
quartet of high-throughput satellites (HTSs). Each of them has a different space location over
India and must have its own ground systems.

The ground systems are being put up by external agencies chosen through competitive bidding.
They will also be operated and maintained by them for five to seven years. Dr. Sivan admitted
that there were “procedural delays” in completing the system with outside support.

The use of the Ka band will be new in the country. In 2017, ISRO’s payload developing unit, the
Space Applications Centre (SAC) in Ahmedabad, had put out a search or RFP (request for
proposal) for companies that could set up GSAT-11’s Ka-band ground systems.

About the HTSs, Dr. Sivan said, “Our target is to deliver close to [a Net data speed at the rate of]
100 Gbps through them. We have planned a fourth one, too — the GSAT-20. It will be a four-
tonne-class HTS and will be launched towards the second half of 2019 on our GSLV MarkIII
vehicle. With that, our current national requirement should be met.”

The fleet is designed to mainly serve the remote and hilly northeastern States, and Jammu &
Kashmir, which are starved of reliable Net services. “Our concentration is on those areas, where
it is not possible to establish terrestrial cables as in cities,” Dr. Sivan said.

Referring to the consecutive launches of GSAT-29 in November and GSAT-11 in December, Dr.
Sivan said, “Within a matter of about 20 days, we have already beefed up the requirements of
VSATs (very small aperture terminals) by putting up two satellites suited to them.”

Weighing about 5,854 kg, the GSAT-11 is the “heaviest” satellite built by ISRO.
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LISTEN
Relevant for: Science & Technology | Topic: Space Technology & related matters

An artist's rendition of InSight Mars probe operating on the surface of Mars.   | Photo Credit:
NASA/Reuters

NASA’s new Mars lander has captured the first sounds of the “really unworldly” Martian wind.
The Jet Propulsion Laboratory released audio clips of the alien wind December 7. The low-
frequency rumblings were collected by the InSight lander during its first week of operations at
Mars.

The wind is estimated to be blowing 10 mph to 15 mph (16 kph to 24 kph). These are the first
sounds from Mars that are detectible by human ears, according to the researchers.

“Reminds me of sitting outside on a windy summer afternoon ... In some sense, this is what it
would sound like if you were sitting on the InSight lander on Mars,” Cornell University’s Don
Banfield told reporters.

Scientists involved in the project agree the sound has an otherworldly quality to it.

Thomas Pike of Imperial College London said the rumbling is “rather different to anything that
we’ve experienced on Earth, and I think it just gives us another way of thinking about how far
away we are getting these signals.”

The noise is of the wind blowing against InSight’s solar panels and the resulting vibration of the
entire spacecraft. The sounds were recorded by an air pressure sensor inside the lander that’s
part of a weather station, as well as the seismometer on the deck of the spacecraft.

The low frequencies are a result of Mars’ thin air density and even more so the seismometer
itself it’s meant to detect underground seismic waves, well below the threshold of human
hearing. The seismometer will be moved to the Martian surface in the coming weeks; until then,
the team plans to record more wind noise.

The “really unworldly” sounds from InSight, meanwhile, have Banerdt imaging he’s “on a planet
that’s in some ways like the Earth, but in some ways really alien.”

InSight landed on Mars on Nov. 26.

“We’re all still on a high from the landing last week ... and here we are less than two weeks after
landing, and we’ve already got some amazing new science,” said NASA’s Lori Glaze, acting
director of planetary science. “It’s cool, it’s fun.”

Fun facts or complex puzzles, science contains mysteries ranging from the minute to the
magnificent. Taste science! Take this quiz!
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Source : www.pib.nic.in Date : 2018-12-11

SUCCESSFUL TEST FIRING OF LONG-RANGE MISSILE
AGNI V

Relevant for: Science & Technology | Topic: Defence relatred developments

Ministry of Defence

Successful Test Firing of Long-Range Missile Agni V

Posted On: 10 DEC 2018 5:23PM by PIB Delhi

Agni V, a long-range surface-to-surface Nuclear Capable Ballistic missile, was successfully
launched from a canister on a road mobile launcher at the Dr Abdul Kalam Island off the coast of
Odisha, today.

 The launch operations were carried out and monitored by the Strategic Forces Command (SFC)
in presence of Scientists from Defence Research and Development Organisation (DRDO) and
other associated officials.

 All the mission objectives were successfully achieved. This launch comes after a series of
successful launches of the missile. It further strengthens the country’s deterrence capability,
which has been developed indigenously by assiduous efforts of scientists.

 

 

 

AA/Nampi/DK/Rajib
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WATER TRACES FOUND ON ASTEROID BENNU
Relevant for: Science & Technology | Topic: Space Technology & related matters

Seeds of life: Analysis of samples from Bennu may offer some clues to the origins of life on the
earth.   | Photo Credit: AFP

NASA’s OSIRIS-REx spacecraft has discovered ingredients for water on a nearby skyscraper-
sized asteroid, a rocky acorn-shaped object that may hold clues to the origins of life on the
earth, scientists said on Monday.

OSIRIS-REx, which flew last week within a scant 19 km of the asteroid Bennu some 2.25 million
km from the earth, found traces of hydrogen and oxygen molecules — part of the recipe for
water and thus the potential for life — embedded in the asteroid’s rocky surface.

The probe, on a mission to return samples from the asteroid to the earth for study, was launched
in 2016. Bennu orbits the Sun at roughly the same distance as the earth.

There is concern among scientists about the possibility of Bennu impacting the earth late in the
22nd century.

“We have found the water-rich minerals from the early solar system,” planetary scientist Dante
Lauretta from the University of Arizona, who is also OSIRIS-REx mission’s principal investigator,
said.

Asteroids are among the leftover debris from the solar system’s formation some 4.5 billion years
ago. Scientists believe asteroids and comets crashing into early earth may have delivered
organic compounds and water that seeded the planet for life, and atomic-level analysis of
samples from Bennu could provide key evidence to support that hypothesis.

“When samples of this material are returned by the mission to the earth in 2023, scientists will
receive a treasure trove of new information about the history and evolution of our solar system,”
Amy Simon, a scientist at NASA’s Goddard Space Flight Center in Maryland, said in a
statement.

“We’re really trying to understand the role that these carbon-rich asteroids played in delivering
water to the earth and making it habitable,” Ms. Lauretta added.

OSIRIS-REx will pass later this month just 1.9 km from Bennu, entering the asteroid’s
gravitational pull and analysing its terrain. From there, the spacecraft will begin to gradually
tighten its orbit around the asteroid, spiralling to within 2 meters of its surface so its robot arm
can snatch a sample of Bennu by July 2020. The spacecraft will later fly back to the earth,
jettisoning a capsule bearing the asteroid specimen in September 2023.

Fun facts or complex puzzles, science contains mysteries ranging from the minute to the
magnificent. Taste science! Take this quiz!
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Source : www.thehindu.com Date : 2018-12-13

INDIA GETS SUBMARINE RESCUE SYSTEM
Relevant for: Science & Technology | Topic: Defence relatred developments

The Indian Navy joined a select group of naval forces in the world on Wednesday when it
inducted its first non-tethered Deep Submergence Rescue Vehicle (DSRV) system at the Naval
Dockyard in Mumbai. The DSRV is used to rescue crew members from submarines stranded
under water in the high seas.

The DSRV can be operated at a depth of 650 metres and can rescue 14 people at a time. The
state-of-the-art system is also equipped with a decompression chamber that can accommodate
submariners and a remotely operated vehicle (ROV), which can be used to beam images and
provide immediate assistance. The Western Naval Command had recently successfully held
trials with actual simulations with different classes of submarines.

Describing it as a landmark event, Chief of Naval Staff Admiral Sunil Lanba said, “The induction
of the DSRV marks the culmination of years of effort of the Navy in acquiring this niche
submarine rescue capability. It is the latest in terms of technology and capability.”

‘Rescue across the globe’

The DSRV can also be transported by air, enabling it to conduct rescue operations across the
globe. “Our endeavour is to train our crew to provide submarine rescue services in the Indian
Ocean region and beyond,” Admiral Lanba said.

The Indian Navy currently operates five different classes of submarines.

Observing that deep sea submarine rescue capability is critical for the Navy, Vice Admiral Girish
Luthra, Commanding Officer, Western Naval Command said the system would help reduce the
reaction time, thereby increasing the possibility of a successful rescue. “This project is yet
another milestone in the defence partnership between India and the United Kingdom,” he added.

In March 2016, the Indian Navy had signed a Rs. 2,000 crore contract with the U.K.-based
James Fisher Defence (JFD) for two submarine rescue systems as well as maintenance for 25
years. Admiral Lanba said the second system would be inducted in April and would be based at
the Eastern Naval Command in Vishakapatnam.

“These are the first two ‘third-generation’ systems in the world at present,” said Giovanni
Corbetta, Managing Director, James Fisher Defence. “The second one is already on its way to
Vishakapatnam. We should be able to start the trials by the end of January,” Mr. Corbetta
added. The DSRV was built at JFD’s facility in Glasgow and was shipped to Mumbai earlier this
year.

The Indian Navy has also signed a Rs. 9,000 crore contract with the Hindustan Shipyard Limited
for two ships, which would serve as the dedicated mother ships for the submarine rescue
system, the first of which is expected to arrive by 2022. At present the system is housed on-
board a ship which has been taken on lease from the Shipping Corporation of India (SCI).
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AGREEMENT WITH ROSCOSMOS
Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

Agreement with ROSCOSMOS

Posted On: 12 DEC 2018 5:07PM by PIB Delhi

ISRO and ROSCOSMOS have signed a Memorandum of Understanding (MoU) on 5th October
2018 on ‘Joint Activities in the field of Human Spaceflight Programme’.  Specific missions to
International Space Station on Soyuz have not been included in the MoU.

This information was provided by the Union Minister of State (Independent Charge)
Development of North-Eastern Region (DoNER), MoS PMO, Personnel, Public Grievances &
Pensions, Atomic Energy and Space, Dr Jitendra Singh in written reply to a question in Lok
Sabha today.

****
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Source : www.pib.nic.in Date : 2018-12-13

SPACE ACTIVITIES BILL
Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

Space Activities Bill

Posted On: 12 DEC 2018 5:06PM by PIB Delhi

The Government has invited suggestions from the public or stakeholders regarding the draft
Space Activities Bill, 2017. The objective of the Space Bill is to facilitate the overall growth of the
space activities in India with higher order of participation of public/ non-governmental/ private
sector stakeholders.           

The Bill provides for establishment of a regulatory mechanism through an appropriate body, by
the Central Government for the purpose of authorization and licensing of space activities. The
provision on liability for damages caused by space activities of licensee, provides for a risk
sharing mechanism, by which the central Government may determine the quantum of liability to
be borne by the licensee.  

Totally 52 responses were received from various group of stake holders, which includes General
public (15), Indian Aerospace industry and start-ups (04), law firms and lawyers (04), Space law
experts and scholars (09), satcom companies (04), industry fora (07) and scientists (09).

Responses fall broadly under the category of seeking clarifications and suggestions on certain
provisions, such as scope of space activities, regulatory mechanism, licencing and authorization
procedures, sharing of liability burden with a limit on damage costs, penal provisions, powers of
Central Government, etc.  

Steps are being taken up on best effort basis so that the Bill could be possibly introduced during
Budget session in 2019

This information was provided by the Union Minister of State (Independent Charge)
Development of North-Eastern Region (DoNER), MoS PMO, Personnel, Public Grievances &
Pensions, Atomic Energy and Space, Dr Jitendra Singh in written reply to a question in Lok
Sabha today.
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Source : www.pib.nic.in Date : 2018-12-13

MANNED MISSION TO SPACE
Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

Manned Mission to Space

Posted On: 12 DEC 2018 5:05PM by PIB Delhi

It is proposed to undertake manned mission to space before 75th Anniversary of Indian
Independence. The manned mission will be accomplished using ISRO’s launch vehicle GSLV
MkIII.

The manned mission will launch Indian astronauts from Satish Dhawan Space Centre (SDSC),
Sriharikota into an approximately 400 Km Low Earth Orbit. The maximum mission planned is of
7 days duration.

This information was provided by the Union Minister of State (Independent Charge)
Development of North-Eastern Region (DoNER), MoS PMO, Personnel, Public Grievances &
Pensions, Atomic Energy and Space, Dr Jitendra Singh in written reply to a question in Lok
Sabha today.
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Source : www.pib.nic.in Date : 2018-12-13

LAUNCH OF SATELLITES
Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

Launch of Satellites

Posted On: 12 DEC 2018 5:04PM by PIB Delhi

ISRO is planning to launch more state-of-the-art satellites in the near future encompassing,
optical remote sensing, microwave remote sensing, Infra Red remote sensing (IR). Also making
scientific missions to moon and the communication satellites to provide high throughput
communication links as well as Direct To Home (DTH) applications. These satellites will address
various user requirements.

These satellites will be realized and launched by the coming three years.

The details of the financial allocations are as following:

    (Rs in Crore)

Sl. No. Programme BE 2018-19

1. Communication Satellites 403.10

2. Earth Observation Systems 510.35

3. Satellite Navigation 50.00

4. Space Science & Planetary Exploration 214.10

  Total 1177.55

 

The proposed satellites will provide better Earth imaging with day and night capabilities, 
improved weather predictions, better handling of disaster situations, facilitate navigational
applications and will also improve communication connectivity.

This information was provided by the Union Minister of State (Independent Charge)
Development of North-Eastern Region (DoNER), MoS PMO, Personnel, Public Grievances &
Pensions, Atomic Energy and Space, Dr Jitendra Singh in written reply to a question in Lok
Sabha today.

****
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NASA’S JUNO SET TO REACH HALFWAY MARK OF
JUPITER MISSION

Relevant for: Science & Technology | Topic: Space Technology & related matters

This undated artist's rendering shows NASA's Juno spacecraft making one of its close passes
over Jupiter.   | Photo Credit: AP

NASA’s solar-powered Juno spacecraft will soon reach the halfway point in data collection of
Jupiter when it makes its 16th science pass of the gas giant, the U.S. space agency said.

On December 21, the Juno spacecraft will be 5,053 kilometers above Jupiter’s cloud tops and
hurtling by at speed of 207,287 kilometers per hour.

This will mark the spacecraft’s halfway point in data collection during its prime mission, NASA
said.

Juno is in a highly-elliptical 53-day orbit around Jupiter. Each orbit includes a close passage
over the planet’s cloud deck, where it flies a ground track that extends from Jupiter’s north pole
to its south pole.

“With our 16th science flyby, we will have complete global coverage of Jupiter, albeit at coarse
resolution, with polar passes separated by 22.5 degrees of longitude,” said Jack Connerney,
Juno deputy principal investigator from the Space Research Corporation in in the US.

“Over the second half of our prime mission — science flybys 17 through 32 — we will split the
difference, flying exactly halfway between each previous orbit,” said Mr. Connerney.

“This will provide coverage of the planet every 11.25 degrees of longitude, providing a more
detailed picture of what makes the whole of Jupiter tick,” he said.

Launched on August 5, 2011, the spacecraft entered orbit around Jupiter on July 4, 2016. Its
science collection began in earnest on the August 27, 2016, flyby.

During these flybys, Juno’s suite of sensitive science instruments probes beneath the planet’s
obscuring cloud cover and studies Jupiter’s auroras to learn more about the planet’s origins,
interior structure, atmosphere and magnetosphere.

“We have already rewritten the textbooks on how Jupiter’s atmosphere works, and on the
complexity and asymmetry of its magnetic field,” said Scott Bolton, principal investigator of Juno,
from the Southwest Research Institute in the US.

“The second half should provide the detail that we can use to refine our understanding of the
depth of Jupiter’s zonal winds, the generation of its magnetic field, and the structure and
evolution of its interior,” said Mr. Bolton.

Two instruments aboard Juno, the Stellar Reference Unit and JunoCam, have proven to be
useful not only for their intended purposes, but also for science data collection.

The Stellar Reference Unit (SRU) was designed to collect engineering data used for navigation
and attitude determination, so the scientists were pleased to find that it has scientific uses as
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“We always knew the SRU had a vital engineering job to do for Juno,” said Heidi Becker, Juno’s
radiation monitoring investigation lead at NASA’s Jet Propulsion Laboratory in the U.S.

“But after making scientific discoveries in Jupiter’s radiation belts and taking a first-of-its-kind
image of Jupiter’s ring, we realised the added value of the data. There is serious scientific
interest in what the SRU can tell us about Jupiter,” Ms. Becker said.

The JunoCam imager was conceived as an outreach instrument to bring the excitement and
beauty of Jupiter exploration to the public.

“While originally envisioned solely as an outreach instrument to help tell the Juno story,
JunoCam has become much more than that,” said Candy Hansen, Juno co-investigator at the
Planetary Science Institute in the US.

“Our time-lapse sequences of images over the poles allow us to study the dynamics of Jupiter’s
unique circumpolar cyclones and to image high-altitude hazes,” said Ms. Hansen.

“We are also using JunoCam to study the structure of the Great Red Spot and its interaction with
its surroundings,” she said.

Fun facts or complex puzzles, science contains mysteries ranging from the minute to the
magnificent. Taste science! Take this quiz!
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Source : www.livemint.com Date : 2018-12-15

OPINION
Relevant for: Science & Technology | Topic: Robotics & Artificial Intelligence

Humans have a tendency to make things smarter and smarter: the telephone became a
smartphone, the wristwatch became a smartwatch.

Another example is where humans enabled a computer to ingest data, process it, provide an
outcome, then learn from additional new data and provide an improved outcome. In layman
terms, this is cognition and technologies that enable cognition are cognitive technologies such
as Machine Learning, Natural Language Processing, Natural Language Generation, etc.

This in my view, is one of the most important change that will impact the human race. I believe
this will compliment humans and not replace them. Even today we have AI complimenting
humans e.g. AI assesses an X-ray and helps a doctor to arrive at better diagnosis, AI is currently
used to fly planes.

An important element of cognition is data. This next phase is being driven by data, a
fundamental element that determines the success of the outcomes of algorithms (Data is
currently available in two forms structured and unstructured). In a very short time we have
transitioned from a stage of a small group of people having access to information to essentially
everyone having access to all of the world’s information courtesy the internet.

This coupled with the ever-increasing computing power at our disposal and technologies that
can learn from this data are making us humans smarter.

Hence, this no longer is a “man vs machine” battle but is about “man with machines”. These new
technologies are complimenting the human brain to understand data through new models, learn
and generate actionable insights.

Some of this is happening now e.g. actionable marketing insights leading to new products or
complex regulatory reporting. However, future is where these technologies disrupt the way
humans evolve.

Let’s look at a couple of exciting developments in neurosciences and manufacturing.

Neurosciences is an area where data (both structured and unstructured) is in abundance – be it
in the form of experience and acumen of doctors or research of scientists. Doctors and scientists
are working together to create an algorithm embedded on a chip that can be implanted in the
human brain. This chip is expected to receive images transmitted to the brain by the eyes,
validate against data from the internet potentially enabling a human with sight defects to see
normally or better a normal human eye.

Going a step further, research is underway to apply these systems to human biology, creating
models and frameworks to analyse how genes work, how diseases work and predict what’s
going to happen to a humans’ health. Basis findings, personalised medicines can be created
which could proactively nip the humans’ disease in the bud and thereby prolong life.

In manufacturing, using the data around us coupled with cognitive technologies, new set of ultra-
powerful, ultralight, ultra-conductive materials can now be created. With 3D printers getting into
the easy reach of every one, we can all build so many new products—leading to lot of innovation
around us.
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These are exciting times with endless possibilities limited only by our creativity.

An obvious question at this stage is “So what will an enterprise of the future really look like?”

A future ready enterprise will be one that has digital workers (combination of Cognitive, IoT,
Blockchain, etc.) rubbing shoulders with human and helping organizations become more agile,
provide better products and experiences and in the end generate more money and profits.

In essence, these technologies are here to stay and already beginning to disrupt us like never
before. One key challenge, there is a dark side to all of this. Our (humans) overconfidence that
we know it all and allowing these technology innovations to grow unfettered (without regulations)
could be very dangerous.

A quote from Ray Kurzweil sums up my article very well. “Artificial intelligence will reach human
levels by around 2029. Follow that out further to, say, 2045, we will have multiplied the
intelligence, the human biological machine intelligence of our civilization a billion-fold.”

Sandeep Parikh is an Intelligent Automation Partner at EY.
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Source : www.thehindu.com Date : 2018-12-16

NOW, GRAPHENE CAN DETECT BRAIN DISORDERS
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Graphene, a form of carbon and a super-strong, ultra-light material discovered in 2004, enables
flexible electronic components, enhances solar cell capacity, and promises to revolutionise
batteries. Now scientists have added one more use to this list.

They have found a potential new application of this material for detecting Amyotrophic Lateral
Sclerosis (ALS) — a progressive brain disorder for which there is currently “no objective
diagnostic test.” This is described in the journal Applied Materials & Interfaces of the American
Chemical Society.

ALS is characterised by rapid loss of motor neurons controlling skeletal muscles, leading to
paralysis.

“We have a new exciting work on the application of graphene that may one day be used to test
for ALS and other neurodegenerative diseases”, co–first author Bijentimala Keisham, a PhD
candidate working under Vikas Berry, Associate Professor of Chemical Engineering at the
University of Illinois in Chicago (UIC), told this correspondent in an email.

Graphene consists of a single layer of carbon atoms arranged in a hexagonal lattice, each atom
bound to its neighbours by chemical bonds. The elasticity of these bonds produces resonant
vibrations known as phonons.

Graphene’s use to detect ALS exploits its ability to change these resonant vibrations in a very
specific and quantifiable way when an extraneous molecule is introduced into the lattice, says
the report. The foreign molecule affects the vibrational energies of graphene and the changes
can be “accurately mapped using Raman spectroscopy”, a technique commonly used in
chemistry to provide a structural fingerprint by which molecules can be identified.

In their study the UIC team found a distinct change in the vibrational characteristics of graphene
when Cerebro-Spinal Fluid (CSF) — found in the brain and the spinal cord — from patients with
ALS was added to it. The researchers carried out the test using the CSF from 13 people with
ALS; three people with multiple sclerosis (MS) and three people with an unknown
neurodegenerative disease.

“The changes in graphene’s phonon vibration–energies, as measured by Raman spectroscopy,
were unique and distinct,” Keisham said. “These distinct changes accurately predicted what kind
of patient the CSF came from — one with ALS, MS or no neurodegenerative disease.”

The authors, however, add this strategy does not analyse the Raman signal of the CSF but
rather “looks at the change in the Raman signal from interfaced graphene”.

“In summary, we demonstrate a robust system to investigate ALS by using graphene,” says the
report. “The results suggest that our graphene platform can be used not only to potentially
diagnose ALS, but also to monitor its progression,” it says.

ians

Fun facts or complex puzzles, science contains mysteries ranging from the minute to the
magnificent. Taste science! Take this quiz!
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Source : www.pib.nic.in Date : 2018-12-17

YEAR END REVIEW - 2018: DEPARTMENT OF SCIENCE
AND TECHNOLOGY

Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology

Ministry of Science & Technology

Year End Review - 2018: Department of Science and
Technology

Posted On: 17 DEC 2018 5:37PM by PIB Delhi

India is one of the top-ranking countries in the field of basic research. The year 2018
saw Indian Science getting further recognized as one of the most powerful
instruments of growth and development, especially in the emerging scenario and
competitive economy. Department of Science & Technology (DST) established in
May 1971, with the objective of promoting new areas of Science & Technology plays
the role of a nodal department for organizing, coordinating and promoting S&T
activities in the country. Some of the Key highlights, initiatives and achievements of
the Department in the year 2018 are as follows:

 

One of the biggest developments of the year came in the month of December as the
Union Cabinet gave its approval to the launch of National Mission on Interdisciplinary
Cyber-Physical Systems (NM-ICPS) to be implemented by Department of Science
&Technology at a total outlay of Rs. 3660 crore for a period of five years. The Mission
addresses the ever increasing technological requirements of the society, and takes
into account the international trends and road maps of leading countries for the next
generation technologies.

 

November saw the launch of The Global Cooling Prize ,an innovation challenge
that aims to spur development of a residential cooling solution that has at least
five times (5x) less climate impact than today's standard products. This
technology could prevent up to 100 gigatons (GT) of CO2-equivalent emissions
by 2050. Over US$3 million will be awarded in prize money after the 2-year
competition. As part of its Act East policy, the 1st ASEAN-India InnoTech
Summit was hosted by India in New Delhi during 29-30November 2018. The
main objective of the InnoTech Summit was to exhibit and build networks
between Indian and ASEAN researchers, scientists, Innovators, Technocrats,
private companies and Start-ups etc to facilitate building an ASEAN-India
Innovation and Technology Databank for sharing among India and ASEAN
country stakeholders. An Inter-Ministerial / Departmental meeting was held on 6
November 2018 in under the Chairmanship of Secretary, DST to discuss
harmonization of guidelines on emoluments and other service conditions of
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research personnel (JRF/SRF/RA) in R&D programmes of Central Government
Departments and Agencies. The Inter-Ministerial Group recommended upward
revision of fellowship with certain modification in the eligibility criterion.

 

Agreement on Cooperation in the field of Science Technology & Innovation between
the Government of India and the Government of the Republic of Uzbekistan was
concluded in the month of October. The DST-CII Technology Summit was held in
New Delhi during October 29-30, 2018 with Italy as partner country. 

 

To combat vehicular pollution WAYU (Wind Augmentation and purify Ying Unit) was
inaugurated in September by Union Science & Technology Minister at ITO
intersection and Mukarba Chowk in New Delhi.WAYU helps in reducing ambient air
pollution levels ejected by vehicles at places, which have high concentration of
pollutants. WAYU can reduce PM10, PM2.5, CO, VOCs, HC emitted in the
atmosphere. The cost of device is Rs.60, 000 per device with a maintenance cost of
Rs.1500 per month. September also witnessed The Make Tomorrow for Innovation
Generation, a PPP Initiative between Department of Science & Technology, Intel
Technologies and Indo -US S&T Forum. The programme encouraged the school
children of the age group of  14-17  to  make  innovative  prototypes  using  the  kits 
given to them.

 

In July, a major partnership was announced between Indian Government and
Republic of Korea in terms of establishment of Indo-Korean Center for Research
and Innovation (IKCRI) in India, which will act as the hub for systematic operation
and management of all cooperative programmes in research and innovation between
the two countries including innovation & entrepreneurship and technology transfer.

 

Thirty young meritorious Indian scholars in the field of physiology and medicine and
allied areas participated in the 68th Nobel Laureates meeting held in Lindau,
Germany during 24-29 June 2018.The Indian team of students also visited various
research institutes/universities in Germany during 02-06 July 2018 in the exposure
visit jointly supported by DST and German Research Foundation. June also saw the
Department deputing 27 young Indian Scientist / Innovators for participation in 3rd

BRICS Scientist Conclave which was held in Durban (South Africa) during 25-29
June 2018. The Conclave covered 3 themes namely Energy, Water and Use of ICT
for Societal applications. The Conclave also organized BRICS Young Innovators
Award competition. One Indian innovator aged 23 years was awarded the “BRICS
most promising Innovator” during the Conclave.
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Mission Innovation Ministerial meeting during the month of May at Denmark and
Sweden saw signing of bilateral Science, Technology Innovation Agreement. May
2018 also witnessed completion of 10 years of Indo-Dutch Science, Technology
and Innovation cooperation.

 

A major event in April was the India – UK Science & Innovation Policy Dialogue
wherein it was agreed to scale up collaboration to tackle global challenges realizing
the potential of artificial intelligence (AI), digital economy, health technologies, cyber
security and promoting clean growth, smart urbanisation, future mobility, environment
(removal of plastic and micro-plastics from land and ocean), fight against climate
change and participation in International Solar Alliance (ISA). This came in as a follow
up of the two Prime Ministers statement that technology partnership is central to their
vision of India-UK collaboration and their desire to raise it to £ 400 million by 2021.

 

The month of March witnessed The President of India, Shri Ram Nath Kovind,
inaugurating the Festival of Innovation and Entrepreneurship (FINE) and presenting
the Gandhian Young Technological Innovation Awards at Rashtrapati Bhavan.

 

The month of January saw Department of Science and Technology and the National
Technological Innovation Authority of Israel jointly establishing a US$ 40m “India-
Israel Industrial R&D and Technological Innovation Fund (I4 Fund)” for a period of five
years. This fund will extend support to joint R&D projects aimed to co-develop
innovative technology-driven products, services or processes that have potential for
commercialization. The Fund will provide opportunity for techno-economic
cooperation between India and Israel by extending institutional support in building up
consortia including private industry, enterprises and R&D institutions.

 

The beginning of 2018 also saw the launch of three Science and Engineering
Research Board (SERB)’s Schemes by Union Science & Technology Minister
viz.

 

Teacher Associate ship for Research Excellence (TARE): The Scheme aims
to tap the latent potential of faculty working in state universities, colleges
and private academic institutions who are well trained but have difficulty in
pursuing their research due to varied reasons including lack of facilities,
funding and guidance. This scheme facilitates mobility of such faculty
members to carryout research in a well-established public funded
institution such as IITs, IISc, IISERS and other National Institutions (NITs,

i.
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CSIR, ICAR, ICMR labs, etc) and Central Universities located preferably
nearer to the institution where the faculty member is working. Up to 500
TAs will be supported under this scheme.

 

Overseas Visiting Doctoral Fellowship (OVDF): This scheme offers
opportunities for up to 100 PhD students admitted in the Indian institutions
for gaining exposure and training in overseas universities / institutions of
repute and areas of importance to country for period up to 12 months
during their doctoral research.

ii.

 

SERB Distinguished Investigator Award (DIA): DIA has been initiated to
recognize and reward Principal Investigators (PIs) of SERB/DST projects
who have performed remarkably well. The scheme aims not only to reward
the best PIs of completed projects but also to motivate the ongoing PIs to
perform exceedingly well. DIA is a one-time career award devised to
specifically cater to the younger scientists who have not received any
other prestigious awards or fellowships.

iii.

 

Some other major initiatives of the year were the inauguration of India’s first
supercritical Brayton Cycle CO2 test facility at IISc Bangalore,which has the
potential to pave the way for highly efficient compact power plants driven by wide
range of heat sources including Solar; Organization of Children’s Science Congress
all over the country on the Focal Theme of “Science Technology and Innovation for
Clean, Green and Healthy Nation”.

 

Communicating science also got a major fillip in the Launch of Augmenting
Writing Skills for Articulating Research (AWSAR), a new initiative that aims to
communicate and disseminate Indian research stories among masses in a
format that is easy to understand and interesting for a common person.

 

A Draft Policy Document Scientific Research Infrastructure and Maintenance
Networks (SRIMAN) in the S&T sector has already been framed and the year 2019
looks all set to see an accelerated impetus towards fulfillment of the mandate of
Department of Science & Technology in terms of formulation of policies, promotion of
new areas of S&T with special emphasis on emerging areas, integration of areas of
S&T having cross-sectoral linkages ,application of S&T for weaker sections, women
and other disadvantaged sections of Society and others.
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Source : www.thehindu.com Date : 2018-12-17

ISRO’S GSAT-7A TO ADD MUSCLE TO AIR FORCE
Relevant for: Science & Technology | Topic: Space Technology & related matters

Military communication satellite GSAT-7A, due to be launched on December 19 evening from
Sriharikota, is expected to add a new space-based dimension to the way Indian Air Force
interlinks, operates and communicates with its aircraft.

Although all Indian communication satellites offer capacity to the armed forces, GSAT-7A will be
the first one built primarily for the IAF to qualitatively unify its assets and improve combined,
common intelligence during operations. With integrated action being a buzzword it will also
support aerial activities of the Army and the Navy where required.

“About 70% of it would be for the Air Force and the rest for the needs of the Army,” said a
source in Delhi. The ground force’s Army Aviation Corps operates many helicopters, uses UAVs
and will acquire fixed wing aircraft in future — all for surveillance and rescue missions.

Multiple sources said the satellite using Ku band will enable superior real time aircraft-to-aircraft
communication; and between planes that are in flight and their commanders on the ground.

It would enhance by many times the coverage now provided by ground communication systems
such as radars and stations of the Army.

Out-of-sight and remote areas where ground infrastructure and signals are difficult would get
into the critical information loop.

Forward leap

A military veteran said, “It will be a very important step towards what we call network-centric
operations or warfare. It will enable communication and data linking at forward places and air
defence centres. Pilots can communicate much better with headquarters while they fly.
Headquarters can receive data in real time.”

Since August 2013, the Navy has a satellite largely for its use, the GSAT-7, for similarly linking
its ships to command on land.

The GSAT-7A/ GSLV-F11 mission will also wrap up the calendar year for the Indian Space
Research Organisation (ISRO). The GSLV-F11 space vehicle will release it to an eventual
geostationary orbit about 36,000 km from Earth.

However, it will become fully functional after a month of testing payloads.

In 2018, ISRO launched GSAT-11 on December 5 on a European vehicle from Kourou, GSAT-
29 on November 14 on its GSLV-MkIII vehicle from Sriharikota, and the ill-fated GSAT-6A on
March 29 from Sriharikota.
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Source : www.livemint.com Date : 2018-12-17

OPINION
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

He Jiankui, an independent Chinese researcher, recently triggered global controversy and
confusion over claims that his experiments produced the first genetically altered babies using
gene editing technology. The scientist claims to have used CRISPR/Cas9 technology to alter the
DNA (deoxyribonucleic acid) of embryos before implanting them into the mother’s womb to
make the twin babies resistant to HIV. The unverified claim by He—propagated through media
and online videos—has stoked public fears and renewed apprehensions that babies might one
day be “designed”. It raises an urgent need for sound governance and greater public dialogue
on gene editing.

While it is illegal to deliberately alter the genes of human embryos in India, in the US, and many
other countries, the legal position on gene editing in China is less clear. However, within the
scientific community in China, He’s claims were openly chided. Some Chinese scientists made
clear that He’s claims were “a huge blow to the global reputation and development of Chinese
science”.

The broader scientific community condemned the lack of transparency in the development,
review, and conduct of clinical procedures for He’s experiment. Two notable failings of this
experiment were the inability to obtain consent from the participants of the trial, and the highly
questionable ethical standards implemented to protect the welfare and rights of the research
subjects.

Gene editing experiments may prove to be a blessing for parents carrying disease-causing
mutations to have their own children, yet these interventions raise crucial safety and efficiency
concerns leading to what scientists and doctors call off-target mutations and mosaicism. In the
former situation, CRISPR could miss the target gene and attach itself to another similar
sequence, thereby creating properties far different from those that were intended. In the latter
scenario, whereas CRISPR connects to its target gene, it could well alter the DNA sequence of
only some, and not all, of the necessary cells. This may lead to genetically distinct cells,
whereby some cells may still carry the deadly mutation, rendering the treatment ineffective.
Since the results of He’s experiment have not been published or peer reviewed, some experts
fear that his effort might not have been screened for off-target effects and mosaicism, therefore
putting the twins’ health at risk.

The uproar over He’s experiment calls into sharp contrast the incredible potential and possible
pitfalls of gene editing. These technologies hold the promise of curing any human genetic
disease, triggering a global sprint to translate potential therapies into clinics. Switzerland-based
CRISPR Therapeutics, with labs in Massachusetts, and Boston-based Vertex Pharmaceuticals
have recently launched human trials of an experimental CRISPR-Cas9 therapy for β−
τηαλασσεµια, α βλοοδ δισορδερ τηατ δεχρεασεσ τηε προδυχτιον οφ ηαεµογλοβιν, αν ιρον−
χονταινινγ προτειν ιν ρεδ βλοοδ χελλσ τηατ χαρριεσ οξψγεν. Μοϖινγ θυιχκλψ το δεϖελοπ γενε
τηεραπιεσ, αν ονχολογιστ ατ Χηινα�σ Σιχηυαν Υνιϖερσιτψ ωασ τηε φιρστ το εδιτ ηυµαν χελλσ
το τρεατ λυνγ χανχερ ιν 2016. Χηινα ισ αλσο αττεµπτινγ το ηαλτ δισεασε προγρεσσιον ιν
πατιεντσ ωιτη οεσοπηαγεαλ χανχερ βψ µανιπυλατινγ α πιεχε οφ ∆ΝΑ ιν ωηιτε βλοοδ χελλσ.

But these advancements in therapeutic genome editing have been called into sharp focus
following He’s experiment. Crucial questions need to be asked with regards to fragmented legal
frameworks, unclear regulatory practices ambiguous policy advances and voluntary measures
governing gene-editing technologies at national and international levels. Considering the rapid
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pace of genome editing, the existing overarching governance frameworks in India and
elsewhere need urgent examination and development.

Further, the lack of informed public knowledge about genome editing (GE) and how it differs
from genetic modification (GM) can fuel misconceptions about research, applications, and risks
of genome editing. While GM involves permanent integration of a foreign gene into the host
genome, GE only involves manipulating the endogenous gene without inserting a foreign DNA.

So, in addition to drafting regulatory frameworks, it is important to exchange decision relevant
information including scientific, ethical, regulatory and political considerations of GE
advancements to society. Communication should not be confined to the educated segment of
the population but reach a wider section of society. Independent advisory groups and
consultation committees can and should be engaged to ensure legitimacy of the public
engagement effort. These independent consultants can reach out to patient advocacy groups,
religious committees, groups concerned with women and gender rights, environmental activists,
media agencies and government to reach the most number of relevant public and policy actors.

Feedback and solutions suggested by the public must be effectively communicated to regulatory
agencies and policymakers at the central and state levels to develop a comprehensive
framework to regulate genome editing technology.

In conclusion, the process of modernizing existing governance frameworks should be
complemented with public engagement efforts aimed at closing knowledge deficits and building
relevant scientific literacy among non-expert audiences. This collaborative effort will help ensure
safe, secure, and responsible uses of biology tied to societal needs.

Shruti Sharma and Nikhil Sahai are research assistant, technology and international affairs
programme, Carnegie Endowment for International Peace, and research intern, Carnegie India,
respectively

Comments are welcome at theirview@livemint.com
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Source : www.thehindu.com Date : 2018-12-17

MARS INSIGHT LANDER SEEN IN FIRST IMAGES FROM
SPACE

Relevant for: Science & Technology | Topic: Space Technology & related matters

InSight spacecraft, its heat shield and its parachute captured by HiRISE camera.   | Photo
Credit: NASA/JPL-Caltech/University of Arizona

A camera aboard NASA’s Mars Reconnaissance Orbiter (MRO) has captured the image of the
InSight lander, which recently touched down on the Red Planet.

The InSight lander, its heat shield and parachute were spotted by HiRISE (High Resolution
Imaging Science Experiment) in one set of images taken on December 6, and again on
December 11.

The lander, heat shield and parachute are within 1,000 feet of one another on Elysium Planitia,
the flat lava plain selected as InSight’s landing location, NASA said in a statement.

This is not the first time HiRISE has photographed a Mars lander. InSight is based largely on
2008’s Phoenix spacecraft, which the camera aboard MRO captured on the surface of Mars as
well as descending on its parachute.

There can be a whole host of reasons we may see a purple sky - dust, pollution, water droplets,
and cloud formations can all influence the colors of
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Source : www.thehindu.com Date : 2018-12-20

ISRO’S ‘ANGRY BIRD’ TAKES TO THE SKIES
Relevant for: Science & Technology | Topic: Space Technology & related matters

An anxious ISRO Chairman K. Sivan on Wednesday watched the flight path of the GSLV-F11
intently as it soared into the evening sky carrying communication satellite GSAT-7A, meant to
enhance the communication infrastructure of the Indian Air Force.

Three key factors had weighed on the minds of the launch team at ISRO — the weight of the
satellite, changes made to the cryogenic stage and the second stage of the vehicle to increase
payload capacity, and the possibility of a cyclone looming on the coast that finally changed track
gave anxious moments to the team.

Heaviest satellite

In its Mk-II version, the GSLV with the indigenous cryogenic stage carried on board its heaviest
satellite that weighed 2,250 kg, from the second launch pad of the Satish Dhawan Space
Centre, SHAR, here at 4.10 p.m.

“[In] the vehicle, the second stage propellant loading has been increased from 37.5 tonnes to 40
tonnes, and cryogenic stage propellant loading has been increased from 12 tonnes to 15 tonnes
along with enhanced thrust value for the cryogenic stage,” Mr. Sivan said after the satellite was
placed in a ‘super synchronous transfer orbit’, a little over 19 minutes after launch to enhance its
life, pegged at eight years.

Though the Mission Control team remained tight-lipped about the purported use of the satellite,
sources in ISRO and the Indian Air Force said the satellite would enhance the communication
capabilities of IAF. “This is primarily for the Indian Air Force’s communication purposes, such as
ground to air communication,” one of the sources told The Hindu . The satellite, being dubbed as
‘angry bird’ by some, is likely to enhance the range of communication and also aid in aircraft to
aircraft communication.

“There is always further improvements in GSLV… in the coming GSLV F10s and F12 missions
we are going to make bigger payload compartment to accommodate still bigger spacecraft and
that is another important challenge in front of us and we are getting ready with that change as
well to make sure that GSLV continues to remain very successful and rugged vehicle like
PSLV,” said S. Somanath, Director, Vikram Sarabhai Space Centre.

With ISRO ending the year on a high, having completed 17 missions, Mr. Sivan said he had a
‘great gift’ for his staff. “This year, we completed 17 missions. It is a very good number. The gift
is... next year, we are going to have around 32 missions.”

Force multiplier

“It will be a major booster and force multiplier for the Indian Air Force. When we talk of a
network-centric warfare, such type of systems will help achieve full network centricity. From that
perspective, it’s a major value addition to the IAF,” said Ajay Lele, Senior Fellow at the Institute
for Defence Studies and Analyses (IDSA).

(With inputs from PTI and IANS)
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Source : www.pib.nic.in Date : 2018-12-20

GSLV-F11 SUCCESSFULLY LAUNCHES GSAT-7A
Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

GSLV-F11 successfully launches GSAT-7A

Posted On: 19 DEC 2018 6:24PM by PIB Delhi

Indian Space Research Organisation’s (ISRO) Geosynchronous Satellite Launch Vehicle
(GSLV-F11) successfully launched the communication satellite GSAT-7A from the Satish
Dhawan Space Centre (SDSC) in Sriharikota today.

The GSLV-F11 lifted off from the Second Launch Pad at SDSC at 04:10 pm IST, carrying 2250
kg GSAT-7A and about 19 minutes later, injected GSAT-7A into a Geosynchronous Transfer
Orbit (GTO) of 170.8 km x 39127 km which is very close to the intended orbit.

An ISRO team lead by Chairman Dr K Sivan, Vikram Sarabhai Space Centre (VSSC) S
Somanath, U R Rao Satellite Centre (URSC) Director P Kunhikrishnan, Space Applications
Centre (SAC) Director D K Das, SDSC Director S Pandian, Liquid Propulsion Systems Centre
(LPSC) Dr V Narayanan and ISRO Propulsion Complex (IPRC) Director T Mookiah witnessed
the launch.

Mission Director Mohan M and Satellite Director Killedar Pankaj Damodar oversaw the launch
proceedings.

Soon after the separation of the satellite, ISRO's Master Control Facility (MCF) at Hassan in
Karnataka took over the command and control of GSAT-7A.The satellite’s health parameters are
normal.

In the next few days, scientists at MCF will perform various orbit-raising manoeuvres, using
GSAT-7A’s onboard propulsion system, to place the satellite in its final geostationary orbit.

In his post-launch address, Dr Sivan said the team has achieved another spectacular milestone
by launching GSAT-7A.

“In the last 35 days, ISRO has successfully launched three missions from SDSC starting with
GSLV MkIII-D2 on November14, PSLV-C43 on November 29 and finally GSLV-F11 today.
GSLV has successfully injected GSAT-7A into a super synchronous transfer orbit,” Dr Sivan
said.

He said GSAT-7A is the heaviest satellite being launched by GSLV with an indigenously
developed cryogenic stage.

“The cryogenic stage of this vehicle has been modified to increase the thrust rate. GSAT-7A is
an advanced communication satellite with a Gregorian Antenna and many other new
technologies. The testing and realisation of this satellite has been carried out meticulously by
ISRO team. We have signed off year 2018 on a high and positive note,” Dr Sivan added.

GSLV is ISRO’s fourth generation launch vehicle with three stages. The four liquid strap-ons and
a solid rocket motor at the core form the first stage. The second stage is equipped with a high
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thrust engine using liquid fuel. The cryogenic upper stage forms the third and final stage of the
vehicle. GSLV-F11 was the seventh flight carrying indigenously developed cryogenic upper
stage.

GSAT-7A is the 39th Indian communication satellite of ISRO to provide services to the users in
Ku-band over the Indian region. Most of the functional requirements of the communication
payloads and the other systems have been derived from ISRO’s earlier geostationary
INSAT/GSAT satellites.

Today’s launch was the 7th mission of ISRO from SDSC in the year 2018. This was the 13th
flight of GSLV-MkII.

 

*************
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Source : www.thehindu.com Date : 2018-12-20

EVIDENCE OF WATER DISCOVERED IN 17 ASTEROIDS
Relevant for: Science & Technology | Topic: Space Technology & related matters

Image for representational purposes only   | Photo Credit: AP

Japanese scientists have detected evidence of water in 17 asteroids for the first time using data
from the infrared satellite AKARI.

This discovery will contribute to our understanding of the distribution of water in our solar
system, the evolution of asteroids, and the origin of water on Earth, researchers said.

Our Earth is the only planet in our solar system where the presence of water on the planet
surface has been confirmed. However, scientists are not yet sure how our Earth acquired its
water. Recent studies have shown that other celestial bodies in our solar system have, or used
to have, water in some form. Asteroids are considered to be one of the candidates that brought
water to Earth.

Researchers from Japan Aerospace Exploration Agency (JAXA) and University of Tokyo found
that water is retained in asteroids as hydrated minerals, which were produced by chemical
reactions of water and anhydrous rocks that occurred inside the asteroids

Hydrated minerals are stable even above the sublimation temperature of water ice, according to
the study which appears in the Publications of the Astronomical Society of Japan. By looking for
hydrated minerals, scientists can investigate whether asteroids have water.

Infrared wavelengths contain characteristic spectral features of various substances, such as
molecules, ice, and minerals, which cannot be observed at visible wavelengths. Therefore, it is
indispensable to observe at infrared wavelengths for the study of solar system objects.

Hydrated minerals exhibit diagnostic absorption features at around 2.7 micrometres.

The Japanese infrared satellite AKARI, which was launched in February 2006 and ended
operations in 2011, was equipped with the Infrared Camera (IRC) that allowed the researchers
to obtain spectra at near-infrared wavelengths from two to five micrometres.

Using this unique function, spectroscopic observations of 66 asteroids were carried out and their
near-infrared spectra were obtained. This provided the first opportunity to study the features of
hydrated minerals in asteroids at around the wavelength of 2.7 micrometres.

The observations detected absorption, which were attributed to hydrated minerals for 17 C-type
asteroids.

C-type asteroids, which appear dark at visible wavelengths, were believed to be rich in water
and organic material, but the present observations with AKARI are the first to directly confirm the
presence of hydrated minerals in these asteroids.

The heating energy could be supplied by the solar wind plasma, micrometeorite impacts, or the
decay heat from radioactive isotopes in the rocks. This trend had been predicted by meteorite
measurements, but this is the first time that it has been confirmed in asteroids.

Many C-type asteroids display this trend, suggesting that C-type asteroids were formed by the
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agglomeration of rocks and water ice, then aqueous alteration occurred in the interior of
asteroids to form hydrated minerals, and finally C-type asteroids were heated and dehydrated.

Fun facts or complex puzzles, science contains mysteries ranging from the minute to the
magnificent. Taste science! Take this quiz!
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Source : www.pib.nic.in Date : 2018-12-20

YEAR END REVIEW: COUNCIL OF SCIENTIFIC AND
INDUSTRIAL RESEARCH (MINISTRY OF SCIENCE &
TECHNOLOGY).

Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

Ministry of Science & Technology

Year End Review: Council of Scientific and Industrial
Research (Ministry of Science & Technology).

Posted On: 18 DEC 2018 5:02PM by PIB Delhi

 

The Council of Scientific and Industrial Research (CSIR) today is one of the largest public
funded R&D organisations in the world, covering a wide spectrum of science and technology
areas. It has a dynamic network of 38 national laboratories, 39 outreach centers and five units.
CSIR’s R&D expertise and experience is embodied in about 4000 active scientists who are ably
supported by about 7000 scientific and technical personnel. CSIR has the Prime Minister of
India as the Council’s head.

 

The year 2018 has been of great significance for CSIR. Some of the major achievements during
the year are as follows:

 

CSIR Incubation Centres

 

CSIR is creating entrepreneurship through world class translational research and is setting up
“Incubation Centres” which would work in identified domains. The CSIR Incubation Centres are
a multipurpose facility. 

 

CSIR-CFTRI, a mentor for the food & food processing industries, has established a
Technology incubator, “Nutra-Phyto Incubation Centre”, in collaboration with the
Government of Karnataka for working with/incubating industries in the domain and take
them forward towards successful commercial ventures.

●

 

CSIR’s constituent laboratory, CSIR-Centre for Cellular and Molecular Biology (CCMB),
Hyderabad, has opened an Atal Incubation Centre wherein it is offering its scientific
expertise, infrastructure and business management to the start-ups. At present 15
companies are being incubated.

●
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India’s first biofuel-powered flight: CSIR Technology for Aviation Grade Biofuel

A historic flight powered by indigenously produced aviation biofuel based on patented
technology of CSIR-Indian Institute of Petroleum (IIP), Dehradun completed journey from
Dehradun to Delhi on August 27, 2018. With this maiden flight India joined the exclusive club of
nations using biofuel in aviation. The use of bio jet fuel, apart from reducing greenhouse gas
emissions by about 15 percent and Sulfur Oxides (SOx) emissions by over 99 percent, is
expected to provide indigenous jet fuel supply security, possible cost savings as feedstock
availability at farm level scales up, superior engine performance and reduced maintenance cost
for the airline operators.

Successful Inaugural Flight of SARAS PT1N

SARAS PT1N (14 seater) designed and developed by CSIR-National Aerospace Laboratories
(CSIR-NAL), a front line aerospace research laboratory of the CSIR was flown successfully on
21.02.2018. The primary objective of PT1N is to evaluate system performance in about 20 flights
and the data collected from this shall be used to freeze the design of 19 seater production
version aircraft - SARAS MkII. 

 

CSIR-NAL gets Rs. 100 crore plus order from HAL for manufacture of composite
components for LCA-Tejas:

Composite technology is one of the critical technologies that make the LCA a 4th generation
fighter aircraft. CSIR-NAL’s collaboration with LCA program started from technology
demonstrator (2 aircrafts) to prototype development (5 aircrafts) to limited series production (8
aircrafts) and IOC standard production aircrafts (SP1 to SP20). The initial IOC order of 20 sets is
nearing completion. This homegrown technology developed by CSIR-NAL was used in realizing
primary air-frame components of LCA like Fin, Rudder, Wing Spars and Fairings, Centre
Fuselage and Main Landing Gear components.

 

CSIR-NAL and BEL ink Technical Collaboration Agreement for Electronic Target System
(ETS), a modern training aid meant for enhancing marksmanship of Defence and Paramilitary
forces during live firing exercises on the field.

 

Drishti Transmissometer: Deployment across Indian Airports

 

Drishti is an Indigenous - Innovative –Cost effective visibility measuring system –- First of its
type and CSIR-National Aerospace Laboratories (CSIR-NAL) is the only organization to have
developed this technology in the country. It is useful for airport operations and gives information
to pilots on the visibility at the runway. Drishti Transmissometers have been installed at a
number of airports across the country.
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CSIR Mission on Sickle Cell Anaemia

 

CSIR is implementing a Mission on Sickle Cell Anaemia. The project envisages managing
genetic burden of Sickle Cell Anaemia and understanding genetic basis of differential response
to Hydroxyurea Therapy, Drug discovery and development for management of SCA, Genome
editing and stem cell research approach for the treatment of SCA and development and on-
ground implementation of an affordable, accurate and accelerated diagnostic kit.

 

CSIR’s new patented Clot buster, PEGylated Streptokinase set to revolutionize the
treatment of Strokes

 

Ischemic stroke is a condition caused by a dysfunction in the supply of blood to the brain due to
emboli, thrombus or atherosclerosis occurring in cerebral arteries. Surprisingly, the prevalence
of stroke is much higher in India than the West and about 87% of all strokes are ischemic
strokes. CSIR-IMTECH and Epygen have entered into an agreement for the latter to develop
PEGylated Streptokinase for treatment of Ischemic Stroke.

 

CSIR-IGIB and Dr Lal Path Labs enter into partnership to enable Diagnosis of Prevalent
Genetic Diseases

 

Genetic diseases, though are individually rare, cumulatively affect a large number of individuals,
estimated to affect over 70 million Indians. CSIR-IGIB has entered into an agreement with Dr Lal
PathLabs, for licensing of 27 genetic tests  developed by it for commercial application. These
tests are expected to be launched over the year. 

 

Non-vascular self-expandable stents

 

Stents are used in the treatment of numerous biliary tract diseases, ranging from benign biliary
diseases to malignant strictures. Two types of biliary stents find extensive use: plastic stents and
self-expanding metallic stents. Amongst these while the self-expandable metal stents offer
longer patency their prohibitive cost makes them unaffordable.CSIR-NCL in collaboration with a
start-up has developed a new class of self-expandable stents based on a novel scroll design.
These stents have been made with simple polymer-metal composites unlike the shape memory
alloy based stents. These stents could be made a much lower costs than the currently available
ones. Process for transferring the technology to two companies is on.

CSIR’s Divya Nayan for Visually Impound
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CSIR-Central Scientific and Industrial Organization has developed a Personal Reading Machine
named- Divya Nayan, for Visually Impaired which can read any printed and digital books
available in Hindi and English. Divya Nayan has been tested with a number of visually impaired
people with different age groups and has gained wide popularity.

Smart India Hackathon 2018: A non-stop 36-hour digital product development
competition among Engineering/Technology Students

 

CSIR actively participated in Smart India Hackathon-2018-Software Edition and successfully
organised 36-hour Grand Finale at CSIR-NCL, Pune. CSIR was a ‘Premier Partner’ in this
initiative. After multiple rounds ,finally, 318 students and 75 mentors from various engineering
collegesacross the country gathered to showcase their talent, while working on the problem
statements. After rigorous interactions with all the shortlisted teams, finally three teams received
awards i.e. of Rs. 1,00,000/- (Winner), Rs. 75,000/-(1stRunner up) and Rs. 50,000/-(2ndRunner
up). Additionally, three more teams were selected for the “Persistent Inspiration Award”, “KPIT
Award” and “Deloitte Innovation Award”.

CSIR teams up with NVIDIA to set up AI innovation centre in Delhi

 

The CSIR-CEERI - Nvidia Centre of Excellence (CNCoE) will be powered by a five-petaflop AI
supercomputer, India's first industrial AI supercomputer, at CSIR-CEERI's New Delhi campus.
This CNCoE is significant because it brings together Nvidia's cutting-edge AI platform with vast
industrial scientific research expertise and capability from CSIR-CEERI. This combination will
enable researchers and industry across the country to advance their AI systems development.
This CNCoE has the potential to usher in a culture of AI based innovations in a variety of
application domains.

 

AI based Movement Detection System to Boost Border Security

 

CSIR-CSIO, Chandigarh has developed a technology which can differentiate human movement
from that of vehicles and cattle to check terrorism, drug influx and ensure full-proof border
security.  The system is based on Artificial Intelligence (AI) –driven warning system. It generates
an alarm and sends sky information via email and text message to the registered users.

Development and licensing of affordable Water Disinfection System OneerTM

CSIR-Indian Institute of Toxicology Research (CSIR-IITR), Lucknow has developed technology
for “Drinking Water Disinfection System” with Trade name “OneerTM”. It is useful for continuous
treatment of water. The technology of “Drinking Water Disinfection System” was transferred to
M/s Bluebird Water Purifiers, New Delhi. Oneer developed by CSIR-IITR will provide safe and
clean drinking water at a cost of just 2 Paise / Ltr. The Community level model is of 450 LPH
capacity. It can be scaled up to 5000 to 1 lakh L/day;

CSIR and DoT partnership for establishing a nationwide Time Stamping & Time
Synchronization network and traceability of Time Signal.The primary purpose of
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synchronizing the telecom network with IST time stamp is to enable the security agencies
to overcome the difficulty in analyzing and correlating the cyber events in this era of
greatly increasing network speed with advancement of telecom technology (2G to 3G to
4G to 5G etc.).The project will be implemented in two phases. 

Technologies for Milk testing licensed to REIL, Jaipur - An effort towards Make in India
Mission. The detection of adulterants in the milk has been the need of Dairy industry,
which could be addressed through the technological intervention. These technologies
have been approved by FSSAI for use and will help in checking adulteration in milk and
will ensure purity of milk and milk products for consumption by all.

CSIR-CIMAP designated as Coordinating Center on Medicinal Plants by Indian Ocean Rim
Association (IORA) .The IORA is an association of 21 countries and 7 dialogue partners
which have identified 6 areas of cooperation including medicinal plants.

CSIR Aroma Mission

The CSIR Aroma Mission is envisaged to bring transformative change in the aroma sector
through desired interventions. It is aimed at development of superior aroma crop varieties and
their agro-technologies and assessment of their suitability for the large scale cultivation in
specific agro-climatic regions;

In 15 months since the project was launched, an area of about 2119 hectare has been brought
under cultivation of aromatic plants across the country under the project.  

 

CSIR Phytopharmaceuticals Mission

 

The CSIR Phytopharmaceutical Mission is envisaged to bring transformative change in the
medicinal plants sector through captive cultivation of selected medicinal plants, including rare,
engendered and threatened species, production of quality planting material and development of
region specific agro technologies; technology packages for production of GMP grade medicinal
plant extracts; and phytopharmaceutical development from important medicinal plants.

 

In the first year of project implementation, mass multiplication of quality planting material and
captive cultivation of target plant species up to an area of 120 hectare in different states/districts
has been achieved. Further, plants of 25 Rare, Engendered and Threatened (RET) species
have been collected for genebank.

 

Catalysis for Sustainable Development (CSD) Mission

The Indian Chemical Industry is the 3rd largest contributor to the overall chemical industry in
Asia and the 8th largest chemicals producer worldwide with estimated size of about US$ 100
billion contributing about 6.7% of the Indian GDP. Chemical industry worldwide relies mostly on
fossil feedstock. Due to geopolitical reasons, limited availability and fluctuations in price of these
feedstock, it might be precarious to depend on them for our future needs. Thus, it is imperative
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to focus on alternative and renewable feedstock for chemicals synthesis. This mission mode
program addresses this vital issue and intends to develop chemical products and processes
utilizing renewable raw materials (in-edible biomass, carbon dioxide (CO2), water and shale
(natural) gas) instead of the conventional fossil fuels.CSIR Mission Mode project entitled
“Catalysis for Sustainable Development (CSD)” has been launched for duration of 3 years.

 

Innovative Processes and Technologies for Indian Pharmaceuticals and Agrochemical
Industries (IMPROTICS)

 

CSIR has launched a Mission Mode Project on "Innovative Processes and Technologies for
Indian Pharmaceuticals and Agrochemical Sector Industries (INPROTICS-Pharma and Agro)".
The project aims to develop cost effective, profitable processes for key drugs and
agrochemicals. In case of pharmaceuticals, new or non-infringing processes that are free to
operate shall be developed. Thus this proposal wishes to serve the country with its contributions
to ‘Make in India’ program and also toward better health and food security for all Indians.

 

CSIR Mission on ‘Safety and Security of Vital Installations’

 

CSIR has recently launched a mission on ‘Safety and Security of Vital Installations’ which
envisages to address following issues: Earthquake Hazard quantification studies in Uttarakhand;
Design and development of efficient slope stabilization measures of mitigate landslide hazards
for the safety of vital installations in hilly religions of NW Himalayan Belt; Safety of Hospitals
particularly in seismic prone zones; To evolve blast and impact resistant design of Hardened
Aircraft Shelter with layered configuration for a specified threat; Structural Health Monitoring
(SHM) through innovative solutions consisting of smart video camera system, smart video
surveillance system, Real-time system for identification of outsiders; Border security
management system based on intelligent multi-sensor approach; and Active Fire Protection
System for the design and development of customized fire safety and security solutions for
Hospitals.

 

CSIR has already prepared Earthquake Risk Index Map of the City of Dehradun which can
be used to prepare for facing the expected Earthquake event in its aftermath.

 

 

 

 

CSIR Mission on Development of Fast, Durable and Energy Efficient Mass Housing
Scheme
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The mission is aimed at developing and deploying at a scale in partnership of stakeholders the
prefab technologies for construction of fast, durable, energy efficient and affordable interventions
for mass housing. Efficient design of precast structural panels using various materials will be
developed to achieve desired performance such as light weight (50% reduction), improved fire
rating (minimum 2hrs), durability (70-80years), cost effective (25% lesser compared to lowest
available) with reduced cycle time of 5-7 days compared to existing 16-19 days.  The mass
housing schemes are planned to be developed suiting to socio-cultural requirements in different
geo-climatic regions across the country. The developed technology(ies)/ know-how(s) will be
demonstrated by 3D virtual displays and by prototype demo units for the purpose of end to end
training and needful deployment.

 

 

CSIR Mission on Technologies for Robust Structural Health Monitoring of Critical
Infrastructure and Conservation & Restoration of Heritage Structures

 

The mission comprises of two verticals namely Robust Structural Health Monitoring
Technologies for Critical Infrastructure Management (Vertical 1) & Conservation and Restoration
of Heritage Structures (Vertical 2). Mission Vertical 1 is aimed at developing technologies for
structural health monitoring of critical Infrastructure using advanced signal processing, machine
learning techniques combining with IOT and cloud-enabled technologies for early detection of
damage in civil infrastructure. Vertical 2 of the mission is aimed at developing state-of-the-art
technologies for    conservation    and   restoration of heritage structures.Guidelines for
conservation and restoration of heritage structures in India will also be prepared.

 

Waterless Chrome Tanning Technology- a Game Changing Technology

 

Chromium is the most sought after tanning agent with about 2.0 billion sq. ft. of leather being
made in India. About 20 thousand tons of chrome tanning agent is discharged in the wastewater.
In order to overcome the problem, CSIR-CLRI has developed waterless chrome tanning
technology.

The waterless tanning technology has now found PAN INDIA acceptance, with tanners in all
clusters enrolling for its adoption. The technology has been put to use in about 50 tanneries in
the country. This is truly a game changing technology that has emerged from the CSIR through
CLRI.

 

Zero liquid discharge leather technology
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A zero wastewater discharge process technology based on Electro-oxidation (EO) has been
developed for the first part of the leather manufacturing process, the pre-tanning processes. The
potential environmental benefits and potential social impacts for India includes: No discharge of
wastewater from tanneries; The possible reduction of cost will be about Rs. 96 million per
annum from reduction in the cost of wastewater treatment; This system does not result in
generation of sludge (about 160 tons’ sludge per annum) and less average annual fatalities due
to release of H2S. The technology has been transferred to M/s Leayan Global Pvt ltd, Kanpur;
M/s Royal Tanners, Kanpur; and AN Leathers Pvt Ltd, Agra.

 

High Grade Gelatin from and Protein Hydrolysate from Raw Hide and Skin Trimming
Wastes

 

Gelatin is widely used in the pharmaceutical industry to make capsules for drugs as well as in
the food industry to make jelly candies, ice cream, and as thickening agent in cakes and
soups.Leather processing generates huge amount of raw trimming wastes. CSIR-CLRI has
developed technology for making high grade gelatin from waste material-trimmings of raw hide.
The technology developed by CSIR-CLRI is towards complete utilization of proteinous
constituents present in the trimmings. This technology is exclusively licensed at a cost of Rs.
One Crore to M/s Anipro Manufacturing Company for making gelatin and protein hydrolysate
within India.

 

Coal dust collecting and briquetting system

 

It is pertinent to collect the dust from mine roads and put it to alternative use not only for
reducing air pollution but also for improving the health of local populace. Road dust collecting
system has been developed. CSIR-CIMFR has transferred the patented technology to M/s Tata
Motors Limited, Mumbai.

 

Smart Electricity Meter

 

CSIR-CSIO, Chandigarh has developed Smart Electricity Meter which is first of its kind,
indigenous and self-monitoring. The new meter costs five times less than the existing meter and
is best suitable for Indian climate.  This meter gives a real-time hourly reading as well.The
technology has been transferred to M/s Atsuya Technologies, Mumbai.

 

Training Aid to Sharpen Shooting Skills of Defence Personnel
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CSIR-NAL, Bengaluru has designed Electronic Target System (ETS), a technically superior and
cost-effective solution for police, paramilitary and defence personnel looking at acquiring sharp
shooting skills in small fire arms as well as honing efficiency in tactical field firing in association
with BEL, Bengaluru

 

 

Phytopharmaceutical for Glucocorticoid-induced Osteoporosis

 

Globally glucocorticoid is the third biggest cause of osteoporosis. CSIR-CDRI has developed a
standardized fraction of Cassia occidentalis Linn. for the treatment of glucocorticoid-induced
osteoporosis and muscular atrophy. Technology licensed to M/s Pharmanza Herbals Pvt Ltd.,
Gujarat for further development and commerciazation as a Phytopharmaceutical drug. The
product is under development in Phyto-pharmaceutical mode and would be available in Indian
and the U.S. market after completing necessary studies as per the regulatory guidelines

 

 

Safe Disposal of Municipal Solid Waste utilising high temperature plasma

 

The technology has been developed for effective & eco-friendly disposal of  municipal solid
waste material generated on daily basis and generation of fuel gas containing predominantly CO
and H2 utilizating high temperature (>3000 oC) Plasma arc.The technology has been licensed to
M/s Positronics Innovation Pvt. Ltd, Kolkata, WB for commercialization on non-exclusive basis
for a period of 5 years.

 

Development of Solar Tree/Artifacts for generation of power utilizing lesser ground area

 

Solar Power Tree is the perfect solution to the question of availability of the land in the future for
generating solar power - It take up only a fraction of land consumed by conventional systems.
To bring visibility to solar technology and to enhance the beautification of a site, CSIR-CMERI
has developed solar artifacts.

 

Attapatram is of 1kWp capacity and can provide 0.5kW electricity for 3 hours. These can
be installed in the beaches, river banks, parks and even in the lawn of a bungalow.

 

Solar Flora is of 3kWp capacity and can be installed in the road side, parks and other
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remote areas to provide electricity.

 

Surya Banaspati is of 5kWp capacity and can be installed in the road side, parks and
other remote areas to provide electricity.

 

The technology has been transferred to 9 Industries for commercialization in non-exclusive basis
for a period of 5 years.

 

 

Intelligent & powered wheel chair

 

CSIR-CMERI developed system has immense societal value for the physically challenged
people, old age population for mobility and rehabilitation purpose. Intelligent & powered wheel
chair design provides enhanced mobility and stability and capability to turn full 360 degrees in
any narrow corridor. The Technology has been transferred to Indian Industry for
commercialization for a period of 5 years.

 

Large Scale Production of Graphene Oxide

 

Graphene oxide is extensively used in energy storage devices, polymer composites,
desalination of water, conducting ink, aqueous lubrication, nano-coolant, additive for phase
change materials, etc.  Graphene oxide is not toxic and hazardous for the environment. The cost
of commercially available graphene oxide is very high and scaled-up production of graphene
oxide at reasonable price without compromising the quality is a challenging task. The technology
developed by CSIR demonstrates the production of graphene oxide starting from natural flake
graphite.The Technology has been transferred to one Indian Industry for commercialization for a
period of 5 years.

 

Salivary Fluoride Detection Kit

 

The indigenous salivary fluoride level detection kit and sensor station is unprecedented in its
kind towards diagnosis of salivary fluoride level for the welfare and betterment of the society. It
protects from Dental Caries; helps in remineralization; protects against tooth decay; and helps
prevent premature tooth loss. The Technology has been transferred to two Indian Industries for
commercialization for a period of 5 years.
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Boring machine based on trenchless technology

 

Trenchless construction limits the amount of excavation and the surface repairs needed after
digging. Available imported machines are of large capacities for big projects and very expensive.
No such machine is being manufactured indigenously. To address this gap, boring machine
based on trenchless technology has been designed and developed.

 

The developed machine can bore upto 14 m length and 160 mm dia. holes under the roads and
buildings for laying sewer/ pipe lines and cables. The developed machine is affordable and can
be used by small/middle class contractors. It is light in weight, portable and requires low
maintenance and Suitable for both wet and dry boring. The technology has been transferred to
M/s Techno Industrial Marketing, Uttarakhand

 

Glass Textile Reinforced Concrete Crash Barrier System

 

As of today, the most popularly used crash barrier is made up of reinforced concrete, which has
high rigidity but poor energy absorption. When a vehicle collides with such crash barrier, the
vehicle is seriously damaged and occupants may be fatally injured due to the impact of the
collision. Keeping in mind the safety of road users, a ready to use pre-fabricated Glass Textile
Reinforced Concrete Crash Barrier System has been designed and developed. The developed
crash barriers are lighter in weight, flexible and elastic with ability to absorb the energy of vehicle
impact. It would provide improved safety to the vehicle passengers and result in less damage to
the impacting vehicles. Technology has been demonstrated and negotiation are underway for
technology transfer.

 

Indigenous 4-axis controller for multi-process micro machine

 

CSIR has developed a low cost micro machine test bed which houses an indigenously
developed controller, software and graphical user interface that can conduct four
micromachining operations i.e. micro turning/ micro milling/ micro drilling/ micro patterning in a
single desktop system (60 cm X 60 cm). The developed system can be used by small and
medium scale micro-machining industries such as Surgical tool industries, Jewellery making
industries etc. besides skill development in engineering colleges for imparting training on CNC
machine operations. Technology has been transferred to two industries on non-exclusive basis
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Graphene Based Aqueous Lubricant

 

Technology for production of graphene based aqueous lubricant has been developed to replace
graphite-based imported lubricant extensively used in hot-forging industries.Graphene oxide has
several applications in the areas of energy storage and conversion, automotive and aerospace
composite materials, coatings and corrosion, biomedical and structural engineering, defense,
sensors, electronics, etc. Developed Graphene production technology (200g/batch) has been
transferred to a specialty chemical company, Auropol Pvt. Ltd., Kolkata, West Bengal.

 

Micro Fuel Cell

 

Micro fuel cell is a power source for electronic devices that converts chemical energy into
electrical energy. The scaled down fuel cells can be used in electronic devices such as digital
cameras, radios, toys and other low power applications. CSIR has developed cost effective,
simple and easy to fabricate micro fuel cell for use in low power applications. Technology has
been transferred to M/s Victor Industries Pvt. Ltd., Sangli, Maharashtra on non-exclusive basis.

 

MoU signed between CSIR-NPL and HPCL for indigenous development of petroleum
certified reference materials (CRMs) to save big chunk of foreign exchange through
import substitution for CRMs.

This will not only ensure maintaining highest standard quality ecosystem for petroleum products
used by all stakeholders including common man but also will save vital foreign exchange
through import substitution for Certified Reference Materials (CRMs) which play a pivotal role for
the calibration of laboratory testing equipment for quality assurance.

Technology on Recycling of Waste Plastic into Useful Tiles developed by CSIR-NPL
licensed to NRDC

India generates about 15,000 tonnes of plastic waste every day its safe disposal is a huge
challenge and big menace to environment, this technology offers a cost-effective solutions in
solving the societal problems and produces wealth from the waste.

 

CSIR-IMTECH forges Partnership with Merck to establish a High-End Skill Development
Centre. This will be first of its kind, Academia-Industry-led, ‘High End Skill Development
Centre’ in Chandigarh that has been established to augment Government of India’s
initiative for skilling India in the area of Life Science.

 

 

CSIR’s Skill Development Initiatives
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CSIR has launched an Integrated Skill Development Initiative for gainful utilization of its
state-of-the-art infrastructure and human resources through specific industry-oriented
skilling programmes. Some major highlights of CSIR Integrated Skill Initiative during the
year 2018 are as follows:

●

 

o Nearly 19,000candidates trained under CSIR Integrated Skill Initiative during the year 2018 at
CSIR laboratories in various S&T domains;

 

CSIR-CLRI has skilled nearly 3000 artisans in different leather trades pan India with
financial support from institutions like National Scheduled Castes Finance and Development
Corporation (NSFDC).

❍

 

CSIR-CSMCRI entered into a MoU with Andhra Pradesh State Skill Development
Corporation (APSSDC) to train 12500 fishermen of nine districts of Andhra Pradesh;

❍

 

CSIR-NEIST Integrated Skill Initiative Program have been selected under NABARD’s Joint
Liability Group (JLG) Promotion scheme for bank loans;

❍

 

CSIR-CSIO’s Indo-Swiss Training Centre, won the first prize in Manufacturing &
Engineering Sector in the State Level Competitions of India Skills Chandigarh 2018.

❍

 

CSIR and Andhra Pradesh Scheduled Caste Co-operative Finance Corporation Ltd.
(APSCCFC) have signed an Agreement for Skill training and Entrepreneurship in Leather
Sector. The initiative is set to benefit 10,000 Scheduled Caste Candidates from Andhra
Pradesh, creating income generation assets to the households and thus enabling social and
economic development. An investment of Rs. 30 Crore is being made by APSCCFC in next
2-3 years.

❍

 

CSIR Scientists Connecting with School Students

 

CSIR has launched a program named JIGYASA in collaboration with the Ministry of Human
Resource Development. The Programme envisaged to connect 1151 Kendriya Vidyalayas with
38 National Laboratories of CSIR.In the calendar year 2018 CSIR already implemented more
than 200 programmes targeting nearly 27,000 students and 2,500 teachers from Kendriya
Vidyalaya;
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CSIR reaching North East Region

 

CSIR-Industry Meet for North East Region: CSIR Technologies and Knowledgebase
for Creating and Supporting MSMEs and Start-ups in North-Eastern Region at
Guwahati. About 100 industries for NER and 50 Scientists from CSIR participated in
the event. Around 8 handshakes happened between Industry and CSIR during the
event for future collaboration.

❍

 

 

CSIR-NEIST has transferred the agro-practice on mushroom cultivation to 30,000
beneficiaries as well as the spawn production technology to 20 entrepreneurs/NGOs and
generated employment to over 5000 people. The income to the beneficiary ranged from Rs.
10,000/month to Rs. 1,50,000/month from cultivation of mushroom from October to March,
in a given year.

❍

 

 

 

International Affairs

 

 

Bilateral Cooperation

 

CSIR’s International S&T linkages were further fostered and expanded through launch of new
cooperation arrangements and implementation of existing programmes with leading academic
and research institutions abroad. Several high level interactions between senior officials and
scientists of CSIR and from partner countries including Republic of Korea, Germany, Chinese
Taipei, Japan, Bangladesh, Ethiopia were held to identify cooperation priorities and pursue them
further. Capacity building programmes for training and advanced exposure were offered to
researchers and officials from Bangladesh (Oceanography). A joint workshop with Germany on
“Sustainable Water Supply and Wastewater Management (disposal & re-use) - Research for
Sustainable, Affordable Solution” was held at Delhi In addition to many institute level
cooperation arrangements, six (6) new cooperation programmes were launched by concluding
cooperation MoUs.

 

 



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

CSIR Lab Level Partnership Initiatives

 

Twinning Project between CSIR and Metals Industry Development Institute (MIDI), Ethiopia kick
started in March 2018 .Ethiopia to implement a Capacity Building programme to Transform MIDI
that provides for capacity building of MIDI researchers in CSIR for a period three years at a cost
of US$ 6,806,000. The principal objective of this transformation program is to enhance the
competitiveness of the metal and engineering industry.

In addition to participating in the international cooperation programmes of CSIR and developing
their own partnership programmes, CSIR institutes actively participated in the inter-
governmental programmes, both bilateral and multilateral, that are administered by DST/ DBT/
ICMR. Thirty two (32) collaborative research projects were funded to CSIR institutes for
implementation with partners from Germany (6), Russia (6), UK (5), France (4), Japan (4),
Republic of Korea, Austria, Hungary, Vietnam, Switzerland, Norway and Malaysia.

 

 

Capacity Building Programmes●

 

During the Executive Session of the Commonwealth Heads of Government Meeting
(CHOGM), held in London on 19-20 April 2018, Prime Minister of India announced “India will
champion capacity building programs through the Commonwealth, to help Small Island
Developing States (SIDS) acquire the capacities to use modern technologies like remote
sensing or multi beam hydrography, to better manage their ocean based national wealth.
For this CSIR-National Institute of Oceanology (CSIR-NIO) with funding from MEA (under
ITEC) has launched four (4) training programs.

❍

Seven (7) young and bright CSIR scientists were awarded Raman Research Fellowships to
pursue research in the Centres of Excellence abroad.

❍

Under CSIR – The World Academy of Sciences (TWAS), CSIR offered Twelve (12) Doctoral
Fellowships and seven (7) Post-Doctoral Fellowships to researchers from developing
countries to pursue research at CSIR institutes.

❍

 

 

CSIR has been conducting research in frontier areas of science such as Energy and
Engineering, Mining and Minerals, Generic Drugs and Chemicals, Aerospace and other areas of
strategic concern.  CSIR contributions to drugs and pharma segment are outstanding - Eleven
of the 14 new drugs developed in independent India are from CSIR.

 

Pioneer of India’s intellectual property movement, CSIR’s patent portfolio is focused at solving
the problems faced by masses through desired S&T intervention and carving out global niches
for the country in select technology domains on the other. In the year 2017-18, CSIR was
granted 171 Indian and 376 Foreign patents.   
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Source : www.thehindu.com Date : 2018-12-21

NEW 3D-PRINTED ROBOT HAND PLAYS PIANO
Relevant for: Science & Technology | Topic: Robotics & Artificial Intelligence

Scientists have developed a 3D-printed robotic hand which can play simple musical phrases on
the piano by just moving its wrist.

The robot hand, developed by researchers at the University of Cambridge in the U.K., was made
by 3D-printing soft and rigid materials together to replicate all the bones and ligaments — but
not the muscles or tendons — in a human hand.

Using ‘passive’ movement — in which the fingers cannot move independently — the robot was
able to mimic different styles of piano playing.

The results, published in the journal Science Robotics, could help inform the design of robots
that are capable of more natural movement with minimal energy use.

Complex movement in animals and machines results from the interplay between the brain (or
controller), the environment and the mechanical body.

“Smart mechanical design enables us to achieve the maximum range of movement with minimal
control costs: we wanted to see just how much movement we could get with mechanics alone,”
Josie Hughes from Cambridge..

The robot was ‘taught’ to play by considering how the mechanics, material properties,
environment and wrist actuation all affect the model of the hand.

By actuating the wrist, it is possible to choose how the hand interacts with the piano, allowing
the embodied intelligence of the hand to determine how it interacts with the environment. The
researchers programmed the robot to play a number of short musical phrases with clipped
(staccato) or smooth (legato) notes, achieved via the movement of the wrist.

Geek.com reports that SplashData has released its list of the top 25 worst passwords of
2018.Password management application provider SplashData
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Source : www.pib.nic.in Date : 2018-12-21

YEAR END REVIEW: DEPARTMENT OF
BIOTECHNOLOGY.

Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Ministry of Science & Technology

Year End Review: Department of Biotechnology.

Posted On: 20 DEC 2018 4:25PM by PIB Delhi

The year 2018 saw Department of Biotechnology, Ministry of Science and Technology pursue
with increased vigour its vision of attaining new heights in biotechnology research, shaping
biotechnology into a premier precision tool of the future for creation of wealth and ensuring
social justice- especially for the poor. A Snapshot of achievements is placed below:

Now we focus on some of the major highlights of the major policy decisions, programs
supported during the year as follows:

 

· Union Cabinet has approved “The DNA Technology (Use and Application) Regulation
Bill, 2018”. The Bill has been formulated for the regulation of the use and application of
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Deoxyribonucleic Acid (DNA) technology with the aim to establish the identity of certain
category of persons including the victims, offenders, suspects, under trials, missing
persons and unknown deceased persons and provides provision for establishment of a
DNA Regulatory Board (DRB).

 

 

India - UK Cancer Research Initiative launched in collaboration with Cancer Research UK
(CRUK)  focussing on affordability of cancer prevention and care, and the potential to make
significant progress against cancer consequences. Both CRUK and the DBT will invest £5m
(~47 Crores INR) each in this initiative.

●

 

Ten years of Joint partnership of DBT-India Alliance was recently celebrated. ThePresident
of India, Shri Ram NathKovind, graced the event organized at VigyanBhavan, The
Department of Biotechnology (DBT), in collaboration with the Wellcome Trust, is supporting
a three-tier fellowship programme on biomedical research at post-doctoral level.

●
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15 new skill development courses for Post Graduate Certificate/Diploma were implemented
with an objective to provide high quality hands on training in tools and techniques in Medical
Biotechnology, Agricultural Biotechnology and Computational Biology.

●

Indo-US collaboration on Genome Engineering/ Editing launched to provide opportunity to
brightest Indian students and scientists to gain exposure and access to world class research
facilities in leading U.S. institutions through students internship, overseas fellowship and
visiting professorship programmes.

●

 

1stClean Energy International Incubator has been set up under Mission Innovation. Startups
from 23 participating EU countries can potentially come & incubate in India and likewise
startups from this incubator can go to the partnering countries facilitating access to global
opportunities.

●

 

 

SAEN (Secondary Agriculture Entrepreneurial Network) was launched in 2018 which is led
by The Punjab State Council &Technology (PSCST) and other partners, such as, National
Agri Food Biotechnology Institution (NABI), Centre for Innovative and Applied Bioprocessing
(CIAB) and BIRAC’s BioNEST – Panjab University (BioNEST-PU). The project aims to
promote new enterprises and to support existing industry in the secondary agriculture
sector.

●
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A major Mission program on Antimicrobial Resistance (AMR) was launched in October,
2018 with the vision to develop indigenous and cost-effective therapies against AMR;
categorization of AMR-specific pathogen priority list of India; establishment of Bio-repository
for AMR-specific pathogens; and development of rapid and cost-effective diagnostic kits to
identify AMR-specific pathogens.

●

 

Accelerated Translational Grant for Commercialization (ATGC) was launched to encourage
technological innovation by providing funding opportunities for fundamental research that is
explicitly aimed towards application development.

●

 

A new regional center, BIRAC Regional Bio-innovation Centre (BRBC) was established at
Venture Centre, Pune. BRBC is mandated to be a high quality national resource center for
regulatory guidance to startups, training of Incubator managers, etc. and to support and
promote Entrepreneurship in Life Sciences.

●

 

Cattle Genomics programme was launched to improve the germplasm of Indian Cattle
breeds. The aim of this programme is to identify elite animal at an early stage and also to
reduce the cost and time interval of breeding programme in future.

●

 

A brief Area wise achievements for the year 2018-19 are placed below:

Human Resource Development /Capacity Building

15 Scientists selected forNational Bioscience Award for Career Development; 9 scientists
awarded Innovative Young Biotechnologist Award; 2 scientists supported for National
Women Bio-scientist (Senior, Junior)Award for Biotech Product, Process Development and
Commercialization; 2 outstanding scientists awarded Distinguished Biotechnology Research
Professorship Award; 75 awardedRamalingaswamire-entry fellowship; 160 Research
Associates supported; 942 JRF’s supported, 89 students supported under Biotechnology

●
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finishing school programme
 

"Bharat Boston Bioscience Beginning -B 4, Phase II" for two years was launched with a
provision for 16 postdoctoral students to undergo training in Harvard University. 100 young
students will also be trained in emerging technologies.

●

 

Devices, Implants, Make-in-India, Start-up India, Bioincubators (in collaboration with
BIRAC)

 

A facilitation cell (FIRST HUB) for start-ups and innovators at Biotechnology Industry
Research Assistance Council (BIRAC) was set up.

●

 

 

Under the Startup India initiative, the Department of Biotechnology has sanctioned a
biocluster at Pune and BIRAC has supported additional 4 new Bio-incubators during 2018
through BioNEST scheme.

●

 

 

With an aim to promote Make in India, BIRAC & KIHT (Kalam Institute of Health
Technology) have collaborated to facilitate start-ups, entrepreneurs, researchers,
academicians, incubation centres & SMEs in the area of Testing & Standardization of
Medical Devices.

●
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BIRAC has established/ supported additional 5 new Bio-incubators during 2018 through
BioNEST scheme adding an additional high end incubation space taking the total space to
3,91,849 sq. ft.

●

 

 

Affordable health care for a Swastha Bharat

 

· DBT’s Indo-US Vaccine Action Programme (VAP) & the Vaccine Grand Challenge
Programme (VGCP) scored high with achievements like the lowest cost Rotavirus
vaccine which became part of the universal immunization programme& major strides
towards vaccine for diseases like malaria & dengue. One out of every 6 children over the
world receives vaccines manufactured in India.

 

·  Vaccine for falciparum malaria is under toxicology assessment (JAIVAC 2) and vaccine
for vivax malaria has completed phase I trial (JAIVAC1).
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· A comprehensive program for prevention and control of sickle cell anemia and
thalassemia has been initiated in phased manner starting with four districts of Odisha,
namely Khorda, Sambalpur, Koraput (Aspirational district) and Balasore districts.

 

· Under BioDesignprogramme,two technologies namely “Intra-Osseous Device (Ozyn-D)”
and a “Chest Tube Fixator and Sealing Device (PleuraGoh®)” were licensed to start-up
companies- “M/s RCupe Lifesciences Pvt Ltd., Bangalore and M/S UNINO Healthcare
Pvt. Ltd., Mumbai respectively.

 

A diagnostic test for TB meningitis with nearly 100% sensitivity and about 91% specificity
was developed jointly by AIIMS, New Delhi and THSTI, Faridabad.

●

 

A comprehensive study in India titled “Dementia Science Programme: Incidence/
Prevalence/ Risk/ Intervention analysis of dementia and basic research thereof” was
launched with an aim to provide reliable data regarding incidence, prevalence, biomarkers
and risk and protective factors associated with the pathology of dementia.

●

 

 

Vitamin D deficiency (VDD) is prevalent globally and the data for last two decades suggests
that it may be widespread in India as well. A call for proposals on “Vitamin D deficiency in
India: Public Health Significance and interventions” was issued and the Department is in the
process of implementing the selected projects to support research on the public health
significance of VDD and potential interventions to address this malady.

●

 

Agriculture for doubling farmer’s income and food security

New Wheat variety Unnat PBW343, resistant to leaf rust and stripe rust was developed by
PAU, Ludhiana through marker assisted backcross breeding approach. This variety is an
improved version of mega variety PBW343, has an average plant height of 100 cm, matures
in about 155 days and has an average grain yield of 23.2 quintals per acre.

●

 

Two bacterial blight resistant Basmati rice varieties Pusa Basmati 1728 and Pusa Basmati
1718 were developed and subsequently released by Central Variety Release committee
after testing. Of these, Pusa Basmati 1728 is a replacement of Pusa Basmati 1401 and
Pusa Basmati 1718 is replacement of Pusa Basmati 1121, which are together grown on
almost 1.40 million ha. area currently. Since, both varieties were releasedrecently; the area
under cultivation is likely to pick up in years to come.

●

 

DBT-PGGF “Plant Genotyping and Genomics Facility” (PGGF) anchored at NIPGR, New●
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Delhi in PPP mode was established. This national facility is a “single-window service
system” for advanced genomics technology services that could positively influence the
Indian Seed industry.The “Facility” will have the potential to evolve into a “leading edge”
genotyping service provider and a consulting facility that would have impact not only on
agriculture in India, but could serve as a model on a global basis.

 

Animal Biotechnology

A Program on Bovine Tuberculosis (bTB) was launched in collaboration with the Bill and
Melinda Gates Foundation focusing on bTB surveillance for bTB prevalence, bTB control
program through BCG vaccination, establishment of repository, and training of young
scientists.

●

 

A Pan India programme on canine health was launched to address major problems of
Canine upkeep and maintenance in terms of health, nutrition and therapy etc., to prevent
zoonotic infection through integration of human and veterinary medicine interface for
addressing One Health concept in canine.

●

 

Clean Energy and Bioresource development

 

The Hon’ble Minister Dr Harsh Vardhan, on 18th September 2018, announced the DBT-ICT
Centre for Energy Biosciences, Mumbai’s new project on Next Generation Waste Treatment
Technology platform comprising three novel technologies. A 1MLD capacity sewage water
processing would be built to showcase the Next Generation Treatment Technology in an
integrated manner.

●

 

Biorestoration technology was developed for Mangrove habitats of Sundarban. Substantial
progress has been made not only in understanding the community composition of
mangroves in degraded and non-degraded habitats but also the stress factors impacting the
mangrove in degraded sites in terms of osmolytes were identified. 

●

 

A Microbial Repository Centre (MRC) has been established at IBSD, Imphal with the aim to
act as the nodal centre for deposit, preservation, maintenance and supply of microbial
resources originated from the rich and unique ecological niches of North East (NE) India.

●

 

Memorandum of Understanding (MoU) was signedwith International Energy Agency (IEA)
on Enhancing Innovation for the Clean Energy Transition on August 30, 2018 in the
presence of Dr. Harsh Vardhan, Hon’ble Minister of Science & Technology and Earth
Sciences, Environment, Forest and Climate Change.

●
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Societal Development Program

To cater to aspirational districts programme of Government of India, the department has
launched a new programme on “Rural Bioresource complex”. In the first phase, nine
proposals institutions were awarded funding to address some of the pertinent issues related
to health and nutrition, agriculture & allied areas using biotechnological tools, techniques
and processes for bringing these aspirational districts in the mainstream.

●

International Collaborations

The Department of Biotechnology has signed a Programme of Cooperation (POC) with
Swedish Governmental Agency for Innovation Systems (Vinnova), Sweden The broad
subject areas of cooperation under the Protocol shall be, but not limited to Circular and bio-
based economy, including biomaterials; Health and life sciences including biomedical
devices and Start-ups, incubators, test beds and bio clusters.

●

 

Horizon 2020:The Department of Biotechnology has announced joint call for proposal under
Horizon 2020 (biggest EU Research and Innovation programme). The goal is to ensure free
flow of knowledge, expertise and enable public as well as private sector to work together
towards delivering solutions to big challenges facing our society.

●

 

Indo-Korea Collaboration in the area of Biotechnology and Bioeconomy: The Department of
Biotechnology, Govt. of India and the Ministry of Science and ICT, Govt. of the Republic of
Korea signed anMoU in the area of Biotechnology and Bioeconomy on 9th July, 2018 at
New Delhi.

●

 

Indo-Japan Collaboration: A collaborative research centre called DAICENTER, an
expansion of joint DBT-AIST International lab (DAILAB) at AIST, Tsukuba was formally
launched at AIST, Tsukuba, Japan. Also, the SISTER DAILAB at Osaka Centre (South
Japan) was inaugurated.

●

 

Recognizing innovation as the cornerstone of the collaboration the Department of
Biotechnology, Ministry of Science & Technology, Govt. of India has signed MoU with
Innovaatiorahoituskeskus Business Finland (Business Finland) to cooperate based on their
mutual interest with Biotechnology Industry Research Assistance Council (BIRAC), the
Public Sector Enterprise of the Department of Biotechnology (DBT), for funding and
implementing ambitious industry-led innovative and transnational projects

●

 

Under Indo-Philippines collaboration on training of women farmers, 35 Women farmers from
7 states attendedtraining programme on “Advance in Rice Production for Women farmers”
across India. Four women farmers were from the Aspirational Districts of Karnataka (Raipur)
and Assam (Darrang). In the Phase II of the programme, eight women farmers out of 35
farmers will undergo advanced training at Los Banos, Philippines.

●
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The Department in collaboration with European Union (EU) announced the EU-India call on
“Next Generation Influenza Vaccine to protect citizens worldwide” on 26th July, 2018. Both
The European Commission (EC) through the EU funding programme for research and
innovation under 'Horizon 2020' programme and DBT have committed equal contribution of
EUR 15 million under the said call.

●

 

Autonomous Institutions

16 Autonomous Institutions are functioning under the aegis of the Department of Biotechnology.
These institutions are pursuing basic, discovery and translational research in line with the
National missions in the areas of Agriculture Biotechnology, Animal Biotechnology and health,
Medical Biotechnology, Clean energy and Bioresourse development, Secondary Agriculture etc.
The institutions also have a mandate of human resource development and societal outreach.
Some of the achievements during the year are given below:

Medical Genetics Department at the Nizam’s Institute of Medical Sciences (NIMS),
Hyderabad, is functional through aMoU with CDFD (Center for DNA Fingerprinting and
Diagnostics), Hyderabad to provide services to patients with genetic disorders as well as for
training and research. In collaboration with Nizam’s Institute of Medical Sciences, CDFD
conducts a DNB fellowship in Medical Genetics.Two students have completed this training
and five students are presently enrolled in the course.CDFD has developed a biocontrol
strategy for Bacterial leaf blight (BLB), a serious disease of rice caused by the bacterium
Xanthomonasoryzae. The biocontrol agent is a signaling molecule diffusible signal factor,
whichcan be applied directly on the leaves.CDFD has published 64 research articles and
supported 8 PhDs as well as 6 Postdocs

●

 

Institute of Life Sciences, Bhubaneshwar through transcriptome analyses has identified
several transcription factors with differential expression to salinity and drought stress in
Phragmiteskarka, an invasive plant species. ILS developed twenty-seven useful plant
expression vectors coupled to recombinant promoters for boosting agricultural production
under stress conditions. A recombinant construct was also developed as a whole cell
biosensor for the detection of arsenic in drinking water.ILS transferred two technologies,
filed 2 patents, obtained 2 patents, published 55 research articles and supported 30 PhD
students

●

 

 National CryoEM Facility was operationalised in inaugurated in Institute for Stem Cell
Science & Regenerative Medicine (inStem), Bangalore. The facility is equipped with a 300
kV Transmission Electron Microscope (TEM) that is capable of high-resolution structure
determination of macromolecules in solution as well as in situ in cells by tomography.
InStem filed 4 patents, published 26 research articles and supported 60 PhD students

●
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Centre for Chemical Biology & Therapeutics established in inStem recently completed the
first phase of the development of Bractoppin, a drug-like inhibitor of phosphopeptide
recognition by the human BRCA1 tandem (t)BRCT domain, which selectively inhibits
substrate binding with nanomolar potency in vitro.

●

 

International Center for Genetic Engineering and Biotechnology(ICGEB), Delhi developed
transgenic lines with significant tolerance for two broad-spectrum systemic herbicides
glyphosate and sulfonylurea without introducing any foreign gene into the crop plant.ICGEB
transferred dengue diagnostic technology to an Indian company and is successfully
commercialized. ICGEB developed two processes, filed 2 patents, obtained 1 international
patent, published 100 research articles and supported 9 PhD students.

●

 

ICGEB developed high yielding rice through silencing of one of the specific cytokinin
oxidase, making it possible to obtain “More grains per plant”. Another breakthrough
achieved lately is the development of multiple abiotic and biotic stress tolerant rice, through
the manipulation of glyoxalase pathway, which show minimum yield penalty under stress
conditions

●

 

Regional Centre for Biotechnology (RCB), Faridabad, with a mandate to provide a platform
for biotechnology education, training, and research at the interface of multiple disciplines
launched PhD programme in Bioinformatics and also operationalised Advanced Technology

●
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Platform Centre. RCB through partnership with European Synchroton Radiation Facility
(ESRF) in France has imparted training to 200 researchers on advanced beamline for
research purpose. RCB filed 2 patents, published 28 research articles and supported 8 PhD
students.

 

National Agri-Food Biotechnology Institute (NABI), Mohali has demonstrated proof of
concept in Banana for the feasibility of carrying out CRISPR based genome editing. This
technology is being exploited to develop traits in Banana as well as in crops like wheat, rice
and Lathyrus.NABI has developed oligosaccharides-based natural fruit coating that
enhances the shelf-life of fruits and vegetables. The technology has dual advantages, first it
utilizes the agriculture waste and second it can replace the shellac, a coating material that is
obtained from an insect.  NABI developed two technologies, commercialised one product,
transferred one technology, filed 2 patents, published 26 research articles and supported 4
PhD students and 5 Postdocs.

●

 

 

 

 

 

 

 

 

 

 

 

Application of edible coating material to reduce post-harvest losses. Images of un-



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

coated apples (A) and coated with 1% WP-SAOP (WP: wheat straw polysaccharide,
SAOP: stearic acid-oat bran polysaccharide esters) composite coating formulation
(B) during 30-45 days storage at 22°C and 65% relative humidity.

 

National Center for Cell Science (NCCS) identified a novel mechanism to rejuvenate aged
stem cells from older donors identified which could lead to improvement of outcome of stem
cell transplantation (SCT)-based therapeutic approaches for disorders like leukemia,
lymphoma, and aplastic anaemia. Serving as a national repository of animal cell culture,
NCCS supplied 8086 cell lines to research/academic organizationsPan-India. NCCS
published 51 research articles, filed 8 patents, obtained 8 patents and supported 26 PhD’s

●

 

Center of innovative and Applied Bioprocessing (CIAB) developed a scale up processfor
production of rose oxide value added citronella oil, atitania-based catalyst for large-scale
isomerization of glucose to fructose, a method for isolation of lignin from lignocellulosic
biomass in acidic deep eutectic solvent through organic solvent extraction. CIAB has
transferred 2 technologies on enzyme based process for rare sugar and a whey based
beverage and developed 7 processes/ technologies, filed 7 patents and published 21
research articles. 

●

 

National Institute of Animal Biotechnology (NIAB), Hyderabad through high throughput
siRNA screening identified host proteins supporting the invasion and intracellular
multiplication of Brucella. Two immune-dominant protein antigens (BM-5 and BM-7) of
Brucella are being used at NIAB to develop ELISA based diagnostics. NIAB published 12
research articles and supported 29 PhD students.

●

 

Under MILAN (Meeting of Indian Livestock farmers and Agriculturists with NIAB scientists)
programme, NIAB scientists have reached-out to 18 states including eight states of North-
Eastern region for addressal of problems in goat rearing as there is high neonatal mortality
and death of pigs in mass due to viral infections like swine fever, Porcine reproductive and
respiratory syndrome virus (PRRS).

●

 

National Institute of Plant Genome Research (NIPGR), Delhi has discovered a novel
bacterium that can reside inside rice plants and can eat the Rhizoctoniasolani(RS) fungus, a
causative pathogen that causes serious sheath blight disease of rice. A novel secreted
protein that is used by the bacterium to kill the RS fungus has also been identified. NIPGR
developed high yielding variety of chickpea with enhanced yield and increased protein
content compared to the parent line through molecular breeding approach. NIPGR has filed
6 patent applications, published 81 research articles, supported 134 PhD students and 66
Postdocs.

●
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Institute of Bioresources and Sustainable Development (IBSD), Imphal has established
Orchid cultivation units in the rural areas of Manipur for demonstration and training of
farmers and unemployed youths. Till date, 950 farmers and unemployed youths have been

●
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trained in orchids bio-entrepreneurship programme. IBSD published 46 research articles
 

IBSD has a North East Microbial Repository, which has a total collection of 27466  microbial
cultures  originated from various ecological niches such as fresh water lakes, traditionally
fermented foods, caves, hotsprings, high altitude, low temperature mountains, forest area,
plant endophytes etc. A total of 15000 cultures have been characterized by IBSD.

●

 

National Institute of Immunology (NII), Delhi has identified novel cellular factors affecting the
replication of HIV within cells and a novel DNAase from Streptococcus pneumonia crucial
for bacterial survival. Phase II clinical trials of a dendritic cell-based vaccine targeting
SPAG9 are currently underway in patients of cervical cancer, in collaboration with the
Cancer Institute, Chennai. NII transferredtechnology to Industry for the large-scale refolding
of recombinant insulin, filed 10 patents and published 94 research articles.

●

Translational Health Science and Technology Institute (THSTI), Faridabadstarted
collaborative project with Bioneeds India Private Ltd. and NCCS, Pune for developing
method of treatment of HIV infection and another collaborative project with Premium Serum
for the development of aptamer based TB diagnostics. THSTI developed 11 technologies,
transferred one technology to industry, filed 11 patents, obtained 1 patent, published 35
research articles and supported 3 PhD students.

●

 

National Brain Research Centre (NBRC) has identified receptors (host protein) in neurons,
which facilitates the entry of Japanese Encephalitis Virus into cells; the importance of
inflammatory pathways in neurodegeneration which follows infection of the brain by the
Chandipura virus; role of an ubiquitin ligase, Rnf2, that regulates synapse maturation via
non-degradative function of protein ubiquitination that is linked to a neurodevelopmental
disorder known as Angelman Syndrome. NBRC published 24 research articles supported 1
MSc and 5 PhD students.

●

 

Rajiv Gandhi Centre for Biotechnology (RGCB), Trivandrum published the use of a single
dose of HPV vaccine to prevent cervical cancer instead of the regular three doses, showed
role of metformin in regression of vascular disease in patients with type 2 diabetes and
demonstrated enhancement of cardiac mitochondrial functions in hypertrophy by
Amalakirasayana a traditional Indian Ayurvedic product. RGCB developed 5 technologies,
transferred one technology to industry, filed 8 patents, obtained 1 patent, published 89
research articles, supported 12 PhD students and 27 Postdocs.

●
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Dr. Harsh Vardhan, Hon’ble Minister for Science and Technology and Earth Sciences
visited second time to RGCB on occasion of dedicating first phase ofRGCB Bio-

Innovation Centre (BIC) at the KINFRA Film and Video Park in Kazhakootam

RGCB Bio-Nest facility, managed by Rajiv Gandhi Centre for Biotechnology and Kerala
Start-Up Mission, Government of Kerala, provides incubation facility for young
entrepreneurs and has state-of-the-art equipment to facilitate research and development.
Bio-Nest aims to provide a viable mechanism for licensing new technologies to upcoming
biotech/pharma companies, start new local ventures and achieve early-state value
enhancement of the technology with minimum financial inputs.

●

 

National Institute of Biomedical Genomics (NIBMG) launched Doctoral program on
Biostatistics and Bioinformatics, jointly with Regional Centre for Biotechnology (RCB) and
GlaxoSmithKline Private limited (GSK).NIBMG has taken genomic laboratories and genetic
testing to the doorsteps of clinicians by establishing a Unit in the largest tertiary care
government hospital in Kolkata, the SSKM Hospital. About 800 patients have benefitted by
getting genetic tests done for various disorders. NIBMG published 20 research articles and
supported 2 PhD students.

●

 

NIBMG through India project of the International Cancer Genome Consortium, DNA
alterations in 10 genes that drive oral cancer. A new mechanism of human papilloma virus
action was discovered for cervical cancer, including a gene related to this mechanism and
the possible repositioning of a drug.

●

 

NIBMG-Kalyani Systems Medicine Cluster includes six major institutions, both clinical and
basic science, is an example of cross-talk between doctors, basic scientists and
biotechnologists to enable deeper understanding of diseases at the level of biological
systems and thereby accelerate treatment and management of diseases. This cluster is
using two common diseases (gingivo-buccal oral and cervical cancers, that are most
prevalent forms of cancer among men and women in India, respectively) as exemplars to

●
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show that a combination of expertise of disparate domains can achieve the goal of
understanding the pathobiology of disease and formulating a systems biology approach to
clinical management. One of the major achievement include designing of a peptide to block
a key gain-of-function oncogenic mutation in TP53 gene.

 

 

The year 2019 bodes well and the Department of Biotechnology is poised to further has support
various research programs in modern biology and biotechnology; build capacity in cutting edge
areas of research, develop right kind of infrastructure, build new partnerships and nurture the
existing ones.

***
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SPACE TECHNOLOGY BASED TOOLS
Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

Space Technology Based Tools

Posted On: 19 DEC 2018 6:46PM by PIB Delhi

Department of Space (DOS) has interacted with 60 Central Ministries/Departments on various
themes and joint action plans on space applications were prepared. 158 Space Application
projects were identified across nine basic themes.

Out of 158 identified projects, 94 projects have been completed, 35 projects are in progress and
29 projects were withdrawn by the respective Ministries/Departments. The current status of
implementation, theme-wise, is as under:

 

Themes
Total No. of
Projects

Completed Ongoing

Agriculture 15 9 6

Energy and Environment 32 20 7

Infrastructure Planning 17 13 1

Water Resources 12 8 3

Technology Diffusion 14 6 3

Developmental Planning 17 8 4

Communication and
Navigation

23 12 2

Weather & Disaster
Management

7 5 2

Health & Education 21 13 7

 

Out of the 35 ongoing projects, 29 projects, are expected to be completed by December, 2019
and the remaining to be completed by December, 2021. The details of funds spent are given
below:

 

Themes
Fund Spent
( Rs in Crores)

Agriculture 2.1 (for 8 projects)

Energy and Environment 8.02 (for 9 projects)
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Infrastructure Planning 1.53 (for 1 project)

Water Resources 12.8 (for 4 projects)

Technology Diffusion 1.37 (for 3 projects)

Developmental Planning 15.29 (for 6 projects)

Communication and Navigation 2.5 (for 1 project)

Health & Education 14.78 (for 3 projects)

 

      Remaining projects are carried out as part of internal activities of DOS/ISRO.

 

This was stated by the Minister of State in Ministry of Personnel, PG & Pension and in Prime
Minister’s Office, Dr. Jitendra Singh in a written reply to question in the Lok Sabha today.

 

****  
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REUSABLE ROCKET TECHNOLOGY
Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

Reusable Rocket Technology

Posted On: 19 DEC 2018 6:45PM by PIB Delhi

ISRO is working on reusable technology for reducing the cost of access to space including the
development of a winged body unmanned reusable launch vehicle for launching payloads into
low earth orbits.

ISRO has successfully developed a scaled down (1:5) technology demonstration version of
Reusable Launch Vehicle – Technology Demonstrator (RLV-TD) vehicle and successfully
carried out the first experimental mission on May 23, 2016 from Satish Dhawan Space Centre,
Sriharikota. In this mission, critical technologies such as autonomous navigation, guidance &
control and reusable thermal protection system have been successfully demonstrated.

Development of Reusable Launch Vehicles is a technical challenge and it involves the
development of many cutting edge technologies. A series of technology demonstration missions
would be required to validate these technologies. In the next phase, an autonomous runway
landing experiment is planned releasing the RLV-TD vehicle from a helicopter to demonstrate
the runway approach and landing capability. This will be followed by an end-to-end orbital re-
entry mission demonstration using a Technology Demonstration Vehicle boosted by propulsion
systems.

ISRO has undertaken the development & qualification of Semi-Cryogenic engine. Further
development activities are planned to realise a Semi-cryogenic stage and uprated version of the
high thrust GSLV Mk III cryogenic stage, in order to increase the payload capacity of GSLV Mk
III from   4 tonnes to 6.5 tonnes.

This was stated by the Minister of State in Ministry of Personnel, PG & Pension, Dr. Jitendra
Singh in a written reply to question in the Lok Sabha today.

 

****  

BB/ NK/AK/1398
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Source : www.pib.nic.in Date : 2018-12-21

NEUTRINO OBSERVATORY
Relevant for: Science & Technology | Topic: Indigenization of technology and developing new technology

Department of Atomic Energy

Neutrino Observatory

Posted On: 19 DEC 2018 6:42PM by PIB Delhi

Environmental Clearance has been obtained on 27.03.2018. India based Neutrino Observatory
(INO) has applied for Wildlife Clearance to the Govt. of Tamil Nadu in early 2018, as also
building clearances for the Inter Institutional Centre for High Energy Physics (ICHEP), Madurai
and INO, Pottipuram sites. Clearance from the Tamil Nadu Pollution Control Board (PCB) has to
be applied after obtaining above clearances.

The Madurai bench of the Hon’ble Madras High Court had in its order of March 2015 said that
no scientific work can start at the underground site before getting clearance from the Tamil Nadu
PCB. On the other hand the Environmental Clearance obtained from Ministry of Environment,
Forest & Climate Change (MoEF&CC) in March 2018 was challenged in the National Green
Tribunal (NGT) and has been upheld.

There have been some complaints regarding access to a temple and grazing for cattle from the
residents of nearby villages. INO authorities have taken up outreach programme in the matter.

This was stated by the Minister of State in Ministry of Personnel, PG & Pension and in the Prime
Minister’s Office, Dr. Jitendra Singh in a written reply to question in the Lok Sabha today.

 

****  
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Source : www.thehindu.com Date : 2018-12-23

CHINA LAUNCHES FIRST SATELLITE FOR SPACE-
BASED BROADBAND PROJECT

Relevant for: Science & Technology | Topic: Space Technology & related matters

The Hongyun project aims to provide broadband internet connectivity to users around the world  
| Photo Credit: Reuters

China on December 22 launched its first communication satellite to provide broadband internet
services worldwide in an apparent bid to rival Google and other international firms.

The satellite was launched from a Long March 11 carrier rocket from the Jiuquan Satellite
Launch Centre in north-western China and is the first in the Hongyun project planned by China
Aerospace Science and Industry Corp. (CASIC).

The Hongyun project, started in September 2016, aims to build a space-based communications
network to provide broadband internet connectivity to users around the world, especially those in
the underserved regions.

The spacecraft is tasked with verifying basic designs of Hongyun satellite and demonstrating
low-orbit broadband communications technologies, state-run China Daily reported.

The satellite is expected to work beyond its design life of one year.

“Weighing 247 kilograms, the satellite works in a sun-synchronous orbit about 1,100 kilometres
above earth. It is powered by solar arrays and has a design life of one year, but is expected to
operate longer,” Xiang Kaiheng, Hongyun’s chief designer at CASIC Space Engineering
Development Co Ltd. in Beijing said.

CASIC plans to launch four mass-production Hongyun satellites in future.

“After a yearlong in-orbit technological demonstration by the satellite, CASIC plans to launch
four mass-production Hongyun satellites before the end of 2020 to form a small network for
Hongyun’s trial run,” the Daily quoted Xiang as saying.

Stating that CASIC currently intends to place more than 150 Hongyun satellites on orbits about
1,000 kms above the ground around 2023, he said that the constellation is likely to be further
expanded in response to market demands.

The concept of running a low-cost, high-performance satellite network to provide space-based
communications and internet services has become popular globally among industry players.

Currently, many foreign tech companies, including Google, SpaceX, OneWeb and Telesat, have
already launched plans to use satellites to provide free internet access.

The U.S.’ SpaceX launched two experimental satellites last month to test technologies for its
Starlink project, in which tech tycoon Elon Musk proposes to put a total of nearly 12,000
satellites into orbit by the mid-2020s.

Similarly, U.S. firm, OneWeb, plans to launch a satellite constellation of 648 low-Earth orbit
microsatellites by the end of 2019, though few developments have been reported.
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Last month, a Chinese internet technology firm unveiled the first satellite in a constellation plan
comprising of 272 satellites to provide free WiFi service worldwide.

Military communication satellite GSAT-7A, due to be launched on December 19 evening from
Sriharikota, is expected to add a new space-based dimension
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Source : www.thehindu.com Date : 2018-12-23

HOW DNA CUES INDIVIDUAL CELLS TO GROW IS
‘BREAKTHROUGH OF 2018,’ SAYS ‘SCIENCE’

Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Researchers are studyinghow tissues develop cancer.   | Photo Credit: Getty
Images/iStockphoto

The U.S. journal Science has termed new technologies that reveal how DNA cues individual
cells to grow through time as “Breakthrough of the Year”.

Experts say these methods will transform science over the coming decades, allowing an ever
clearer picture of the processes behind ageing, healing, and disease.

“Just as a music score indicates when strings, brass, percussion, and woodwinds chime in to
create a symphony, a combination of technologies is revealing when genes in individual cells
switch on, cueing the cells to play their specialised parts,” said the report.

Modern methods build on the 2002 Nobel Prize-winning work of John Sulston and colleagues,
“who mapped the development of the roundworm Caenorhabditis elegans by painstakingly
watching larvae mature cell by cell through microscopes,” said Jeremy Berg, editor-in-chief of
the Science family of journals.

“With today’s technologies, especially massively parallel DNA sequencing and advanced
fluorescence microscopy, the cells that comprise C. elegans have been mapped again using
tag-analyze-assemble methods based on gene expression patterns within each cell.”

Scientific papers have been published this year on how a flatworm, a fish, a frog, and other
organisms begin to make organs and appendages.

Researchers are hard at work, looking for ways to apply these techniques to human cells — how
they mature, regenerate, and what goes wrong when cancer, diabetes or even physical
malformations occur.

Among the projects underway is an international consortium called the Human Cell Atlas, which
is identifying “every human cell type, where each type is located in the body, and how the cells
work together to form tissues and organs,” said the report.

Other scientists are studying kidney cell types, including ones that become cancerous, as well
as the interplay between maternal and fetal cells in pregnancy.

A group of 53 institutions and 60 companies across Europe, called the LifeTime consortium, is
studying cell by cell how tissues develop cancer, diabetes, and other diseases. “The single-cell
revolution is just starting,” said the report in Science.

Military communication satellite GSAT-7A, due to be launched on December 19 evening from
Sriharikota, is expected to add a new space-based dimension
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Source : www.thehindu.com Date : 2018-12-25

SCIENTISTS ‘SEW’ WITH JUST SOUND WAVES
Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Acoustic tweezers have edge over optical tweezers, they say.   | Photo Credit: Getty
Images/Istock photo

Scientists have successfully used sound waves to levitate and manipulate multiple objects
simultaneously for the first time, using the system to “sew” a thread into a piece of fabric.

The system could be use to acoustically stitch up internal injuries or deliver drugs to target
organs.

Sound exerts a small acoustic force and by turning up the volume of ultrasonic waves, too high
pitched for humans to hear, scientists create a sound field strong enough to move small objects.

Scientists from University of Bristol in the U.K. and Universidad Publica De Navarra in Spain
attached two millimetric polystyrene spheres to a piece of thread and used the acoustic
tweezers to “sew” the thread into a piece of fabric. The system can also simultaneously control
the 3D movement of up to 25 of these spheres in air.

“Now we have more versatility — multiple pairs of hands to move things and perform complex
procedures, it opens up possibilities that just weren’t there before,” said Professor Bruce
Drinkwater at University of Bristol.

“We applied a novel algorithm that controls an array of 256 small loudspeakers — and that is
what allows us to create the intricate, tweezer-like, acoustic fields,” said Asier Marzo, from
Universidad Publica De Navarra.

Acoustic tweezers have similar capabilities to optical tweezers, the 2018 Nobel prize winner,
which uses lasers to trap and transport micro-particles. However, acoustic tweezers have the
edge over optical systems when it comes to operating within human tissue.

Lasers only travel through transparent media, making them tricky to use for applications within
biological tissue. On the other hand, ultrasound is routinely used in pregnancy scans and kidney
stone treatment as it can safely and non-invasively penetrate biological tissue.

Another advantage is that acoustic devices are 1,00,000 times more power efficient than optical
systems.

“Optical tweezers are a fantastic technology, but always dangerously close to killing the cells
being moved, with acoustics we’re applying the same sort of forces but with way less energy
associated. There’s lots of applications that require cellular manipulation and acoustic systems
are perfect for them,” said Prof. Drinkwater.

Tests to diagnose the toxin of a krait snake species will facilitate use of monovalent antivenom
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Source : www.thehindu.com Date : 2018-12-25

NUCLEAR-CAPABLE AGNI-IV MISSILE SUCCESSFULLY
TEST-FIRED

Relevant for: Science & Technology | Topic: Defence relatred developments

India on Sunday successfully test-fired its nuclear-capable long-range ballistic missile Agni-IV,
with a strike range of 4,000 km. The flight was tested from Integrated Test Range at the Dr.
Abdul Kalam Island near here. The indigenously developed Agni-IV is a two-stage missile.PTI
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Source : www.pib.nic.in Date : 2018-12-28

NATIONAL IPR POLICY
Relevant for: Science & Technology | Topic: Issues relating to Intellectual Property Rights (IPRs)

Ministry of Commerce & Industry

National IPR Policy

Posted On: 27 DEC 2018 11:43AM by PIB Delhi

The National Intellectual Property Rights (IPR) Policy 2016 was adopted on
12.5.2016 as a vision document to guide future development of IPRs in the country.
This has led to the following achievements:-

Strengthening of Institutional Mechanismi.

The administration of Copyright Act, 1957 and Semiconductor Integrated
Circuits Layout-Design Act, 2000 has been transferred to Department of
Industrial Policy and Promotion. This has enabled an integrated approach
and synergy between different IP offices and Acts. Under the Finance Act
2017, the Copyright Board has also been merged with the Intellectual
Property Appellate Board (IPAB).

 

ii. Clearing Backlog/ Reducing Pendency

Various steps undertaken by the Government, including augmentation of
technical manpower, have resulted in drastic reduction in pendency in IP
applications. The patent applications pending for examination have reduced
from 1,97,934 as on 31.3.2016 to 1,39,274 as on 31.10.2018. As regards
trademarks, the number has come down from 2,59,668 to 32,619 in the
same period. 

Automatic issuance of electronically generated patent and trademark
certificates has been introduced.

 

Increase in Filingsiii.

Patent filings have increased by nearly 7% in the first 8 months of 2018-19
vis-à-vis the corresponding period of 2017-18.

Trademark filings have increased by nearly 28% in this duration.

IP Process Re-engineeringiv.

Patent Rules, 2003 has been amended to streamline processes and make
them more user friendly.
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Expedited Examination of patents is now permitted on certain grounds. In
fact, the shortest time taken to grant a patent recently has been just 81 days
from the filing of the request for examination.

Totally revamped Trade Marks Rules, 2017 have been notified on 6th
March, 2017.

Nearly 200 international MoUs received from various Central Ministries/
Departments/ organizations have been vetted from IPR angle in time bound
manner in the past 1 year.

India has acceded to the WIPO Copyright Treaty (WCT) and WIPO
Performances and Phonograms Treaty (WPPT), which extend coverage of
copyright to the internet and digital environment.

 

 v.        Creating IPR Awareness

IPR Awareness programs have been conducted in over 200 academic
institutions, including rural schools through satellite communication, and for
industry, police, customs and judiciary.

 

vi.        IPRs in School Syllabus

Content on IPRs has been included in the NCERT curriculum of Commerce
stream. 

 

vii.       Technology and Innovation Support Centres (TISCs)

 In conjunction with WIPO, 6 TISCs have been established in various
institutions across different states.

 

 

viii.        Global Innovation Index (GII)

India’s rank in the GII Report issued by WIPO has improved from 81st in
2015 to 57th place in 2018.
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ix.      IPR Enforcement Toolkit for Police

A IPR Enforcement Toolkit have been prepared to assist police officials in
dealing with IP crimes, in particular, Trademark counterfeiting and Copyright
piracy.  

 

While there is no specific scheme to establish IP Centres in all universities in
India, State Governments have been approached to establish IPR Cells in
various academic institutions; IPR Cells have been established in 41
universities across different States. In addition, ‘Institution Innovation
Councils’ (IICs) have been set up in more than 1000 Higher Education
Institutions (HEIs) through the Innovation Cell at AICTE under the Ministry of
HRD.

Intellectual Property Rights (IPRs) are private rights which are applied for,
and enforced, by the owner of the concerned IP. IP professionals from the
relevant fields, including legal field, assist them in this regard. In particular,
2240 Patent agents and 702 Trademark agents have been registered under
the relevant provisions of the Patents Act, 1970 and Trade Marks Act, 1999
respectively by the Controller General of Patents, Designs and Trademarks.
Further, an advocate registered under the Advocates Act can directly work
as Trademarks Attorney for filing/processing of trademarks applications.

 

This information was given by the Minister of State of Commerce and
Industry, C. R. Chaudhary, in a written reply in the Lok Sabha.

***

MM/SB
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Source : www.pib.nic.in Date : 2018-12-29

CABINET APPRISED OF TWO BILATERAL MOUS
BETWEEN INDIA AND CUBA, AND INDIA AND KOREA
IN THE AREA OF BIOTECHNOLOGY

Relevant for: Science & Technology | Topic: Biotechnology, Genetics & Health related developments

Cabinet

Cabinet apprised of two Bilateral MoUs between India and
Cuba, and India and Korea in the area of Biotechnology

Posted On: 28 DEC 2018 4:02PM by PIB Delhi

The Union Cabinet chaired by Prime Minister Shri Narendra Modi has been apprised of two
Bilateral Memorandums of Understanding signed between India and Cuba, and India and Korea
in the area of Biotechnology. The MoUs were signed on 22nd June 2018 at Havana, Cuba and
on 9th July 2018 at New Delhi, respectively. The MoUs signed with Cuba and Korea
respectively, are in the agreed areas of collaboration and objectives in the field of Science &
Technology, wherever the expertise in these areas exist in the country.

Major impact

The MoUs have been signed to strengthen the Indo-Cuba and Indo-Republic of Korea bilateral
ties, to work out the future agenda for the collaboration for Innovation in S&T Diplomacy to
evolve a concrete strategic plan in the area of biotechnology education, training and
research.The proposal has the potential towards employment generation for more than 50
postgraduates and Ph.Ds in biological sciences and related areas for a period of upto five years.

Background:

Indo-Cuba Collaboration

India and Cuba signed a bilateral MoU to deepen collaboration on biotechnology on 22nd June
2018 during the visit of Hon'ble President of India to Havana, Cuba. The Ministry of Science and
Technology of the Republic of India and the Ministry of Science, Technology and Environment of
the Republic of Cuba, have signed the MoU on 22nd June,2018 at Havana.

India-Republic of Korea Collaboration

India and Korea have signed an MoUin the area ofBiotechnology and Bio-economy. The MoU
aims to broaden and deepen cooperation between the two countries in Science & Technology,
in the fields of Biotechnology and encouraging industrial R&D and related bilateral investment
flows.

*****
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Source : www.pib.nic.in Date : 2018-12-29

BOOST TO INDIA’S SPACE PROGRAM
Relevant for: Science & Technology | Topic: Space Technology & related matters

Cabinet

Boost to India’s Space Program

Cabinet approves Indian Human Spaceflight Initiative:
Gaganyaan Programme

Two unmanned & one manned flight planned

First manned flight in 40 months

Estimates for Phase-I expenditure- Rs 9023 Crores

Posted On: 28 DEC 2018 3:49PM by PIB Delhi

The Union Cabinet chaired by Prime Minister Shri Narendra Modi has approved the Gaganyaan
Programme with demonstration of Indian Human Spaceflight capability to low earth orbit for a
mission duration ranging from one orbital period to a maximum of seven days. A human rated
GSLV Mk-lll will be used to carry the orbital module which will have necessary provisions for
sustaining a 3-member crew for the duration of the mission. The necessary infrastructure for
crew training, realization of flight systems and ground infrastructure will be established to
support the Gaganyaan Programme. ISRO will collaborate extensively with National agencies,
laboratories, academia and industry to accomplish the Gaganyaan Programme objectives.

 

Expenditure:

The total fund requirement for the Gaganyaan Programme is within Rs.10,000 crore and
includes cost of technology development, flight hardware realization and essential infrastructure
elements. Two unmanned flights and one manned flight will be undertaken as part of
Gaganyaan Programme.

 

Benefits:

Gaganyaan Programme will establish a broader framework for collaboration between ISRO,
academia, industry, national agencies and other scientific organizations.

●

It This will allow pooling in of diverse technological and industrial capabilities and enable
broader participation in research opportunities and technology development benefitting
large number of students and researchers.

●

The flight system realization will be through Industry.●
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It is expected to generate employment and train human resources in advanced
technologies.

●

It will inspire large number of young students to take up science and technology careers for
national development.

●

Gaganyaan Programme is a national effort and will involve the participation of the Industry,
Academia and National Agencies spread across the length and breadth of the country.

●

 

lmplementation Strategy and Targets:

Gaganyaan Programme will be a national effort in collaboration with Industry, Academia and
other scientific agencies and laboratories as stake holders along with ISRO. ISRO will be
responsible for realizing the flight hardware through Industry. National agencies, laboratories
and Academia will participate in crew training, human life science technology development
initiatives as well as design reviews. First human space flight demonstration is targeted to be
completed within 40 months from the date of sanction. Prior to this, two unmanned flights in full
complement will be carried out to gain confidence on the technology and mission management
aspects.

 

Impact:

The programme is expected to spur research and development within the country in niche
science and technology domains.

●

Huge potential for technology spinoffs in areas such as medicine, agriculture, industrial
safety, pollution, waste management, water and food resource management etc.

●

Human spaceflight programme will provide a unique micro-gravity platform in space for
conducting experiments and test bed for future technologies.

●

The programme is expected to give impetus to economic activities within the country in
terms of employment generation, human resource development and enhanced industrial
capabilities.

●

Human Spaceflight capability will enable India to participate as a collaborating partner in
future Global space exploration initiatives with long term national benefits.

●

 

Background:

ISRO has completed the development of launch vehicle GSLV Mk-lll which has the necessary
payload capability to launch a 3-member crew module in low earth orbit. ISRO has also tested
the crew escape system which is an essential technology for human space flight. The
aerodynamic characterization of crew module has b3een completed as part of GSLV Mk-lll X
mission flight. Elements of life support system and Space suit also have been realized and
tested. In addition, the orbital & re-entry mission and recovery operations have been flight
demonstrated in Space Capsule Re-entry experiment (SRE) mission. ISRO has developed and
demonstrated most of the baseline technologies essential for undertaking human spaceflight
mission. Globally also, there is a renewed interest in undertaking manned exploration initiatives.

 

*******
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Source : www.pib.nic.in Date : 2018-12-29

YEAR END REVIEW: DEPARTMENT OF SPACE
Relevant for: Science & Technology | Topic: Space Technology & related matters

Department of Space

Year End review: Department of Space

Posted On: 28 DEC 2018 3:12PM by PIB Delhi

Announcement of Manned mission: While addressing the nation from the
ramparts of the Red Fort on the 72nd Independence Day, the Prime Minster,
Shri Narendra Modi announced that India has resolved to send manned
spacecraft to the space by 2022 and India will be the fourth country to do this.
So far, only the USA, Russia and China have launched human spaceflight
missions. While addressing a press conference in New Delhi on 28th August,
ISRO Chairman, Dr. K. Sivan said that Indian Space Research Organisation
(ISRO) has the capabilities to accomplish this task by the given timeframe.
ISRO has developed some critical technologies like re-entry mission capability,
crew escape system, crew module configuration, thermal protection system,
deceleration and floatation system, sub-systems of life support system etc.
required for this programme. Some of these technologies have been
demonstrated successfully through the Space Capsule Recovery Experiment
(SRE-2007), Crew module Atmospheric Reentry Experiment (CARE-2014) and
Pad Abort Test (2018). These technologies will enable ISRO in accomplishing
the programme objectives in a short span of 4 years.

Launches by ISRO

i). ISRO’s Polar Satellite Launch Vehicle, in its forty second flight, PSLV-C40
successfully launched the 710 kg Cartosat-2 Series Remote Sensing Satellite along
with 30 co-passenger satellites on 12th January, 2018, from Satish Dhawan Space
Centre SHAR, Sriharikota. The 11 kg INS-1C and the 100 kg class Microsat were the
two Indian co-passenger satellites of Cartosat-2. The 28 international customer
satellites belonged to Canada, Finland, France, Republic of Korea, UK and the USA.

ii). India's Geosynchronous Satellite Launch Vehicle (GSLV-F08) successfully
launched GSAT-6A Satellite into Geosynchronous Transfer Orbit (GTO) on 29th

March, 2018. This was the fifth consecutive success achieved by GSLV carrying
indigenously developed Cryogenic Upper Stage. GSAT-6A is a communication
satellite built by ISRO to provide mobile communication services through multi beam
coverage. For this, it is equipped with S and C band transponders.

iii). In its forty third flight, ISRO’s Polar Satellite Launch Vehicle PSLV-C41
successfully launched the 1,425 kg IRNSS-1I Navigation Satellite on 12th April, 2018,
from Satish Dhawan Space Centre SHAR, Sriharikota. IRNSS-1I is the latest member
of the ‘Navigation with Indian Constellation (NavIC)’ system. NavIC, also known as
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Indian Regional Navigation Satellite System (IRNSS), is an independent regional
navigation satellite system designed to provide position information in the Indian
region and 1,500 km around the Indian mainland.

iv). The Polar Satellite Launch Vehicle (PSLV-C42) of ISRO successfully launched
two satellites -- NovaSAR and S1-4-- from the Satish Dhawan Space Centre (SDSC)
SHAR, Sriharikota on 16th September, 2018. The satellites belong to UK-based
Surrey Satellite Technology Limited (SSTL), which has a contract with Antrix
Corporation Ltd, the commercial arm of ISRO. NovaSAR carries S-band Synthetic
Aperture Radar (SAR) and an Automatic Identification Receiver payloads. The
satellite applications include forestry mapping, land use and ice cover monitoring,
flood and disaster monitoring and maritime missions. It will be operated from SSTL’s
Spacecraft Operations Centre in Guildford, UK. S1-4 is a high resolution earth
observation satellite meant for surveying resources, environment monitoring, urban
management and disaster monitoring.

v). ISRO’s Polar Satellite Launch Vehicle (PSLV-C43) successfully launched 31
satellites from Satish Dhawan Space Centre (SDSC) on 29th November, 2018, in
Sriharikota. HysIS is an earth observation satellite built around ISRO’s Mini Satellite2
(IMS-2) bus weighing about 380kg. The mission life of the satellite is five years. The
primary goal of HysIS is to study the earth’s surface in both the visible, near infrared
and shortwave infrared regions of the electromagnetic spectrum. HysIS had the
company of one micro and 29 nano-satellites from eight countries, including Australia
(1), Canada (1), Columbia (1), Finland (1), Malaysia (1), Netherlands (1), Spain (1)
and USA (23).

vi). India’s GSAT-29 communication satellite was successfully launched by the
second developmental flight of Geosynchronous Satellite Launch Vehicle MarkIII
(GSLV MkIII-D2) today from the Satish Dhawan Space Centre (SDSC) SHAR,
Sriharikota, on 14th November, 2018. GSLV Mk III is a three-stage heavy lift launch
vehicle developed by the Indian Space Research Organisation (ISRO). GSAT-29 is a
multiband, multi-beam communication satellite, intended to serve as test bed for
several new and critical technologies. Its Ku-band and Ka-band payloads are
configured to cater to the communication requirements of users including those from
remote areas especially from Jammu & Kashmir and North-Eastern regions of India.

vii). ISRO’s heaviest and most-advanced high throughput communication satellite
GSAT-11 was successfully launched from the Spaceport in French Guiana during the
early hours on 5th December, 2018. GSAT-11 will act as a forerunner to all future
high throughput communication satellites. The 5,854-kg GSAT-11 will provide high
data rate connectivity to users of Indian mainland and islands through 32 user beams
in Ku-band and 8 hub beams in Ka-band.

viii). ISRO’s Geosynchronous Satellite Launch Vehicle (GSLV-F11) successfully
launched the communication satellite GSAT-7A from the Satish Dhawan Space
Centre (SDSC) in Sriharikota on 19th December, 2018.  GSAT-7A is the heaviest
satellite launched by GSLV with an indigenously developed cryogenic stage. GSAT-
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7A is an advanced communication satellite with a Gregorian Antenna and many other
new technologies.

On 6th June, 2018, the Union Cabinet chaired by Prime Minister Shri Narendra Modi
has approved the PSLV Continuation Programme (Phase 6) and funding of thirty
PSLV operational flights under the Programme. The Programme will also meet the
launch requirement of satellites for Earth observation, Navigation and Space
Sciences. This will also ensure the continuity of production in Indian industry. The
total fund requirement is Rs. 6131.00 Crores and includes the cost of thirty PSLV
vehicles, essential facility augmentation, Programme Management and Launch
Campaign. The Cabinet also approved funding for the Geosynchronous Satellite
Launch Vehicle Mark-III (GSLV Mk-III) continuation programme (Phase-I) consisting
of ten (10) GSLV (Mk-III) flights, at a total estimated cost of Rs. 4338.20 crores.

Discovery of a sub-Saturn or super-neputune size planet

A Team of scientists and engineers led by Prof. Abhijit Chakraborty of Physical
Research Laboratory (PRL), Ahmedabad, discovered a sub-Saturn or super-
neputune size planet (mass of about 27 Earth Mass and size of 6 Earth Radii) around
a Sun-like star. The planet will be known as EPIC 211945201b or K2-236b. With this
discovery, India has joined a handful of countries, which have discovered planets
around stars beyond our solar system. Further, PARAS is the first of its kind
spectrograph in Asia, which can measure the mass of a planet going around a star.
Very few spectrographs exist around the world that can do such precise
measurements.

Pad Abort Test successful to qualify Crew Escape System required for Human
Spaceflight The ISRO carried out Pad Abort Test successfully to qualify Crew
Escape System required for Human Spaceflight, on 5th July 2018 from Satish
Dhawan Space Centre, Sriharikota. As part of the activities for development of
critical technologies for future Human Spaceflight, Pad Abort Test was carried
out to demonstrate the Crew Escape System during any exigency at launch
pad. The Crew Escape System is configured using specially designed quick
acting solid motors that deliver a relatively large thrust to take the crew module
to a safe distance. Experimental data from this mission will serve as a useful
input to undertake human spaceflight programme. An amount of Rs.173.00
crores is approved for development of critical technologies including Crew
Escape System.

Transfer of the in-house developed Li-ion cell technology to competent Indian
Industries. One of the major Centres of ISRO, Vikram Sarabhai Space Centre
(VSSC), offered to transfer the in-house developed Li-ion cell technology to
competent Indian Industries on non-exclusive basis to establish Li-ion cell
production facilities in the country. This initiative is expected to enable Zero
Emission Policy of India and accelerate the development of indigenous electric
vehicle industry.

MoU between ISRO and Central University of Jammu
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ISRO signed an MoU with the Central University of Jammu (CUJ) in Jammu for
setting up of the Satish Dhawan Center for Space Science in the University, on 11th

October, 2018. Another MoU was signed between CUJ and the Central Scientific
Instruments Organization (CSIR-CSIO) to create awareness about space research
and to motivate young minds to take up research related to space, astronomy,
geology, atmospheric sciences and related fields, a two day workshop was also
inaugurated at the CUJ campus.

MoU between MHA and ISRO

The Ministry of Home Affairs (MHA) and ISRO, Department of Space signed a MoU
in New Delhi on 20th September, 2018, for setting up of an state-of-the-art Integrated
Control Room for Emergency Response (ICR-ER) in Ministry of Home Affairs. ISRO
will render its technical expertise for setting up of proposed ICR-ER whereas the
project will be executed under overall supervision of MHA. The proposed Control
Room is expected to be established in next one-and-a-half year.

 

MoUs with foreign countries. During the year 2018, India signed various MoUs
with foreign countries. The Union Cabinet chaired by Prime Minister Shri
Narendra Modi was apprised of these MoUs. These agreements are:

MoU between India and Tajkistan on Cooperation on Peaceful uses of Space
Technology for Development. The MoU was signed on 8th October 2018 at
Dushanbe, Tajkistan. The MoU would lead to set up a Joint Working Group, drawing
members from DOS/ISRO and the State Committee of Land Management and
Geodesy of Republic of Tajikistan, which will further work out the plan of action
including the time-frame and the means of implementing this MoU.

Agreement between India and Uzbekistan on Cooperation in the exploration and
uses of Outer Space for peaceful purposes. The Agreement was signed on 1st

October 2018 at New Delhi during the State visit of the President of Uzbekistan to
India. The signing of the Agreement will strengthen the cooperation between India
and Uzbekistan and would provide impetus to explore newer research activities and
application possibilities in the field of remote sensing; satellite communication;
satellite navigation; space science and exploration of outer space.

MoU between India and Morocco for Cooperation in the Peaceful Uses of Outer
Space. The MoU was signed at New Delhi on 25th September 2018. The MoU
would lead to set up a Joint Working Group, drawing members from DOS/ISRO
and Royal Centre for Remote Sensing (CRTS) and the Royal Centre for Space
Research and Studies (CRERS), which will further work out the plan of action
including the time-frame and the means of implementing the MoU.

Agreement between India and Algeria on Cooperation in the field of Space
Sciences, Technologies and Applications. The Agreement was signed at
Bengaluru on 19th September 2018. Signing of the Agreement will strengthen the
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cooperation between India and Algeria, and provide impetus to explore newer
research activities and application possibilities in the field of remote sensing of the
earth, satellite navigation, space science and exploration of outer space.

MoU between India and Brunei Darussalam on Cooperation in the operation of
Telemetry Tracking and Telecommand station for satellite and launch vehicles, and
for cooperation in the field of Space Research, Science and Applications. The MoU
was signed in New Delhi on 19th July 2018.

MoU between India and South Africa on cooperation in the exploration and uses
of outer space for peaceful purposes. The MoU was signed in Johannesburg on
26th July 2018. Signing of this MoU shall enable pursuing the potential areas of
cooperation such as space science, technology and applications including remote
sensing of the earth, satellite communication and satellite-based navigation; space
science and planetary exploration; use of spacecraft and space systems and ground
systems; and application of space technology.

MoU signed between India represented by the ISRO and Oman represented by
the Ministry of Transport and Communications on Cooperation in the peaceful uses of
outer space, in February, 2018 at Muscat. This MoU shall enable the following areas
of cooperation such as, space science, technology and applications including remote
sensing of the earth; satellite based navigation; Space science and planetary
exploration; use of spacecraft and space systems and ground system; and
application of space technology.

******
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CONNECTING THE DOTS WITH AI
Relevant for: Science & Technology | Topic: Robotics & Artificial Intelligence

The government has recently rolled out a national strategy for artificial intelligence (AI) and
identified five sectors (health care, agriculture, education, infrastructure and transportation) for
its adoption. AI, in layman’s terms, is ‘prediction’ using algorithms and data. When a machine
uses intelligence to learn from the past data, it mimics ‘human-like’ ability. Hence the term
‘artificial intelligence’.

The fundamental principle behind AI has existed for many decades. What has now changed is
our capability to rapidly acquire or generate a large amount of data and use it to derive
meaningful conclusions using powerful computers. Success in developing tools and applications
based on AI, however, will depend on how well we understand the underlying data and the
processes that we put in place towards data generation, annotation, quality control, storage,
security, sharing and mining.

How can AI make a real and visible difference to the Indian health-care system and its farmers?
Currently, there is no connection between hospital systems around the country and the
underlying data on patient health records, diagnosis, and treatment outcome. Additionally, our
health-care system is primarily based on providing reactive treatment rather than preventive
care.

A nation-wide uniform and centralised data-deposition system is a good first step. This can be
incorporated under the recently announced National Health Policy, 2017 and has the potential to
significantly change patient diagnosis and treatment, and aid in preventive health management.
For example, using mobile phones with a camera, patients in villages can send their eye images
to ophthalmologists who can confirm the diagnosis and recommend, if required, immediate
clinical intervention.

Such a system has already been tested outside of India. Scientists from the University of
California-San Diego, U.S., have shown that it is possible to diagnose retinal disorders and
childhood pneumonia quickly and accurately using AI-based tools using images of the human
eye and chest X-rays. Scientists in Singapore and from the University of Southern California,
U.S., have made AI-based tools to detect outbreaks ahead of time and facilitate accurate and
efficient intervention strategies. In India, a similar predictive tool and an underlying system that
can integrate data from hospitals, can predict, stop and take pre-emptive measures for future
surveillance, safety and follow up in case of outbreaks of dengue or Nipah virus.

There are two instances that farmers can significantly gain from using AI. First, in predicting
weather successfully and, therefore guidance, in what to grow and what price they can expect.

Additionally, such tools can help farmers monitor soil health, mine historical weather data
including satellite imagery, predict the price of agricultural products and maintain supply-chain
efficiency.

Successful development of AI-based applications in both health care and agriculture requires
not just in taking care of the underlying data but also in integrating knowledge and innovation
from other areas of biotechnology. For example, an AI-based integrated system with data from a
large number of patients’ genomes along with patient history and disease epidemiology can
accurately predict clinical outcomes, like metastasis in cancer patients.



cr
ac

kIA
S.co

m

cr
ac

kIA
S.co

m

In agriculture, the use of imaging-based AI tools to identify high-metabolite-bearing trees in the
field has the potential to increase the productivity of the industry extracting and selling plant-
based metabolites. Using simple hand-held devices that can use real-time imaging data, along
with back-end database and models, AI has real potential to aid farmers in selecting the right
animals for breeding and, thereby, increasing milk, egg, and meat production.

As much as it is one of the crucial technologies for the future, AI must not come at the cost of
the privacy of our citizens. The government must put in place proper checks and balances
against its misuse through legally enforceable and long-term policy guidelines, and a regulatory
framework. By making national data centres for sensitive human data with a robust policy on
data collection, use, inference, privacy, release and security, AI-based tools can enhance, rather
than hinder, the growth and access to technology related to patient data and prevent misuse of
personal data by private individuals, government and corporations.

Binay Panda is at Ganit Labs, Bengaluru

Kamaldeep Peter on her journey from being a person with breast cancer, to survivor, and
member of a support group

It is a pilot study involving just 15 people with TB
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HERE'S WHAT INDIAN SCIENTISTS ACHIEVED IN 2018
Relevant for: Science & Technology | Topic: Achievements of Indians in science & technology

A farm worker sprays pesticide in a cotton farm at Muthanampatti near Dindigul.   | Photo Credit:
G. Karthikeyan

The year 2018 is ending with spectacular success of Indian scientists and technologists in space
and defence sectors, with a series of high impact missions. But that’s not all Indian scientists
achieved in 2018. Several scientific developments, new techniques and promising technologies
– in fields ranging from nanotechnology to space weather – made headlines during the year.
Here is a collection of 15 such stories that gives a glimpse of important developments reported
by Indian scientists during the year.

A gel that can protect farmers from toxic pesticides

Most farmers do not wear any protective gear while spraying chemicals in fields, which often
leads to pesticide exposure and toxicity. Scientists at the Institute for Stem Cell Biology and
Regenerative Medicine, Bangalore have developed a protective gel - poly-Oxime - that can be
applied on skin and can break down toxic chemicals into safe substances, preventing them from
going deep into the skin and organs like the brain and the lungs. The research group plans to
develop a mask that can deactivate pesticides.

World’s thinnest material with novel technique

Pushing the envelope in nanotechnology, researchers at the Indian Institute of Technology,
Gandhinagar have developed a material that is 100,000 times thinner than a sheet of paper.
They synthesized a two-dimensional material of just one-nanometer thickness (a human hair is
about 80,000 nanometer wide) using Magnesium diboride – a compound of boron. This is said
to be the world’s thinnest material . It can find a range of applications – from next-generation
batteries to ultraviolet absorbing films.

Gene editing applied to banana genome

Using the gene editing technique - CRISPR/Cas9 - researchers at the National Agri-Food
Biotechnology Institute, Mohali have edited the banana genome . This is the first such work in
any fruit crop in India. Banana is a the fourth most important food crop after wheat, rice and corn
in terms of gross value of production. Gene editing could be deployed for improving nutritional
quality, agronomical important traits as well as pathogen resistance in banana.

Discoveries to tackle Zika, dengue, JE and chikungunya

The National Brain Research Centre (NBRC) at Manesar has figured out cellular and molecular
mechanisms that show how Zika virus causes microcephaly or small head size in babies.
Researchers discovered that envelop protein of zika virus affects proliferation rates of human
neural stem cells and promotes premature but faulty neuron formation. Another study led by
scientist at the Regional Centre for Biotechnology, Faridabad has identified a key protein which
helps dengue as well as Japanese Encephalitis viruses replication inside human body by
inhibiting anti-viral cytokines. This finding could pave way for development of targeted drugs for
dengue and JE. For detecting Chikungunya, a group of researchers from Amity University,
Noida, Jamia Millia Islamia University, Delhi and Maharishi Dayanand University, Rohtak, have
developed a biosensor using molybdenum disulphide nanosheets .
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Faster diagnostic tests for tuberculosis

Scientists at the Translational Health Science and Technology Institute, Faridabad and All India
Institute of Medical Sciences, New Delhi have jointly developed highly sensitive and rapid tests
for detection of tuberculosis infection in lungs and surrounding membranes. Unlike current tests
that use antibodies for detection of bacterial proteins in sputum samples, new tests use Aptamer
Linked Immobilized Sorbent Assay (ALISA) and Electrochemical Sensor (ECS) for detection of a
bacterial protein in the sputum.

Arsenic found in Punjab groundwater

Till now arsenic was a major problem in West Bengal, Bihar, Jharkhand, Uttar Pradesh, Assam,
Manipur and Chhattisgarh. It was also known that there is arsenic contamination in groundwater
in Punjab. Now a new study done by New Delhi-based TERI School of Advanced Studies has
found that that Punjab's floodplains are severely affected by arsenic contamination . In some
wells, arsenic levels were found to be 20 to 50 times higher than WHO prescribed limit.

Here is our story on arsenic contamination in West Bengal

Space weather warning model rules out ‘mini ice age’

A team of scientists from the Indian Institute of Science Education and Research (IISER)
Kolkata have dismissed the speculation that the upcoming sunspot cycle is going to be stronger,
based on calculations using a model developed by them. The near-Earth and inter-planetary
space environmental conditions and solar radiative forcing of climate over the upcoming sunspot
cycle 25 will likely be similar or marginally more extreme relative to what has been observed
during the past decade over the current solar cycle. The method makes it possible to make
predictions almost a decade before the next sunspot cycle activity peaks in strength.

New tool developed for autism screening

In many cases, autism is misdiagnosed as mental retardation and attention deficit hyperactivity
disorder. Early identification and interventions may help children with autistic disorders. To help
this process, scientists at the Government Medical College and Hospital, Chandigarh, have
developed an Indian tool for screening children for autism. The Chandigarh Autism Screening
Instrument (CASI) is designed to help community health workers to carry out initial screening for
autism.

Hope for Alzheimer’s, Huntington’s

Scientists at the Indian Institute of Science (IISc), Bengaluru, have figured out the way memory
deficit develops in early stages, resulting in Alzheimer’s disease . They have found that early
breaking down of a protein, fibrillar actin or F-actin, in the brain leads to disruption in
communication among nerve cells and consequently memory deficits. This knowledge can be
used to develop early diagnosis test in future. In another study done in fruit flies, researchers at
Department of Genetics at Delhi University South Campus found that it was possible to restrict
the progression of Huntington’s disease by increasing insulin signaling in the brain neuronal
cells.

Green technique can address Plaster of Paris pollution

A team of scientists at Pune-based National Chemical Laboratory (CSIR-NCL) has developed a
technique that helps recycle Plaster of Paris waste from hospitals in an eco-friendly and
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economical way. The new technique disinfects waste and converts it into useful products like
ammonium sulphate and calcium bicarbonate. The technique can also be used to disintegrate
PoP waste from idols immersed in water bodies.

Stone Age tools, genetic studies throw new light on peopling of India

The Stone Age tools discovered in a village near Chennai suggest that a Middle Palaeolithic
culture was present in India around 385,000 years ago — roughly the same time that it is known
to have developed in Africa and in Europe. The discovery pushes back the period when
populations with a Middle Palaeolithic culture may have inhabited India, and challenges popular
theory that the Middle Palaeolithic was brought to India by modern humans dispersing from
Africa only around 125,000 years ago or later. In the North, population genetic study has
revealed that the Rors who inhabit modern Haryana came to the Indus Valley when it was
flourishing during the Bronze Age and inducted West Eurasian genetic ancestry

Sikkim gets real-time landslide warning system

A real-time landslide warning system has been set up in the Sikkim-Darjeeling belt of north-
eastern Himalayas which is highly vulnerable to landslides. The warning system consists of over
200 sensors that can measure geophysical and hydrological parameters like rainfall, pore
pressure and seismic activities. The system is capable of warning about 24 hours in advance. It
has been deployed by researchers of Kerala-based Amrita University and Sikkim State Disaster
Management Authority.

Computing capacity for weather forecasting gets a boost

During the year, the Indian Institute of Tropical Meteorology (IITM) upgraded its computing
capacity for weather forecasting and climate monitoring, taking its total high performance
computing (HPC) power to as high as 6.8 Petaflop. With this, India rose to the fourth position,
next only to United Kingdom, Japan and USA in terms of dedicated capacity for HPC resources
for weather and climate proposes.

Scientists use silk polymer to develop artificial vertebral disc

Scientists at Indian Institute of Technology, Guwahati developed a silk-based bioartificial disc
that may find use in disc replacement therapy in future. The group has developed a fabrication
procedure for a silk-based bioartificial disc adopting a “directional freezing technique”. The disc
mimics internal intricacy of human disc and its mechanical properties too are similar to those of
the native ones. The use of a silk biopolymer to fabricate a biocompatible disc can reduce the
cost of artificial discs in future.

Transgenic rice with reduced arsenic accumulation, flowering mustard

To address the problem of arsenic accumulation in rice grains, researchers at Lucknow- based
CSIR-National Botanical Research Institute developed transgenic rice by inserting a novel fungal
gene, which results in reduced arsenic accumulation in rice grain.They cloned Arsenic
methyltransferase (WaarsM) gene from a soil fungus and inserted it into rice genome. In another
study, TERI School of Advanced Studies has developed an early flowering transgenic variety of
mustard.

In other significant developments, the Department of Science and Technology launched a
national mission on Cyber-Physical Systems with an outlay of Rs 3660 crore for five years. The
Indian Institute of Astrophysics in Bangalore commissioned India’s first robotic telescope to keep
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an eye on the dynamic cosmos, while the ambitious India Neutrino Observatory (INO) project
got a go ahead from the National Green Tribunal.

Equatorial Geophysical Research Laboratory has been monitoring the Earth’s near-space
environment for over 25 years

END
Downloaded from crackIAS.com

© Zuccess App by crackIAS.com


