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Nasa Shows interest in India-made tech for spacecraft

CSIR                                                                                         30th January, 2018

A new thermal spray coating technology used for gas turbine engine in spacecrafts

developed by a Rajasthan-based researcher has caught the attention of a NASA scientist,

an official said.

Expressing his interest in the research, James L Smialek, a scientist from NASA wrote to

Dr Satish Tailor after it was published in the journal Ceramics International and Thermal

Spray Bulletin, said SC Modi, the chairman of a Jodhpur-based Metallizing Equipment

Company (MEC).

While working at MEC as a chief scientist, Research and Development, (R&D), Dr Tailor

developed the controlled segmented Yttria Stabilised Zirconia (YSZ)-Plasma sprayed

coating technology, which according to him could reduce the thermal spray coating cost by

almost 50 per cent.“In simple language, vertical cracks (segmentation) in the coating are

beneficial for gas turbine engine application used in spacecrafts,” Dr Tailor said.

“At present, researchers are developing such cracks through very expensive processes (in

several crore) and cracks are generated during the coating deposition process, and crack

generation is not controllable,” he told PTI.He said he has shared his research papers with

the NASA scientist who had written him an email regarding this.

Scientists working at the country’s leading research organisations - the Council of

Scientific and Industrial Research (CSIR) and Defence Research Development Organisation

(DRDO)- are equally impressed with the new technology.
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Dr RM Mohanty, the chief scientist at the CSIR headquarters in New Delhi, said that

indeed the outcome of the reported R&D presents an inexpensive solution for superior

survival of current YSZ thermal barrier coatings produced by atmospheric plasma

sprayed (APS) technique, and has a potential of wider industrial/strategic acceptability.

Mohanty said this novel APS linked process has an advantage over current, costly

techniques.

Published in:
Daily Pioneer

http://www.dailypioneer.com/state-editions/bhopal/nasa-shows-interest-in-made-in-india-tech-for-spacecrafts.html
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What is SARAS?

CSIR-NAL                                                                                  28th January, 2018

The SARA aircraft is capable of executing both day and night missions. It can be used for

transporting civilians, freight, and in remote sensing exercises. It can take off and land

from semi-prepared airfields and even on grass runways.

The SARAS PT1N prototype completed its first test flight on January 24,

2018. The indigenous multi-role aircraft is developed by National

Aeronautics Laboratories and can perform both civilian and military
operations. (Photo: NAL)

The SARAS is an indigenous aircraft

developed by the National Aeronautics

Laboratories (NAL), which is overseen by the

Council of Scientific & Industrial Research

(CSIR). The upgraded 14-seater SARAS

PT1N completed its test flight earlier in

January, nearly 11 years after it had crashed

during previous tests. The crash had led to

the scrapping of its development program

before it was revived. The new 14-seater, 7-

tonne class multi-role transport aircraft was

commanded by Indian Air Force Aircraft and

Systems Testing Establishment’s (ASTE)

Wing Commander UP Singh, Group

Captain RV Panicker and Group Captain

KP Bhat during the January test flight. A

team of 40 scientists and engineers worked

for nine months to develop the aircraft. The

aircraft will soon be certified for both civil

and military use. The plane is capable of

executing both day and night missions. It

can be used for transporting civilians,

freight, and in remote sensing exercises. It

can take off and land from semi-prepared

airfields and even on grass runways. The

aircraft was designed to operate and

manoeuvre at high altitudes and under

extreme temperatures. The aircraft has

been designed to travel at 425 km/h and it

has a maximum continuous flight time of

around five hours. The Indian Air Force

has expressed interest in acquiring at least

15 aircraft, while CSIR-NAL is pushing for

at least 50.
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The project kicked off in 1991 and the first prototype was introduced in 2004. After years

of development, the second SARAS prototype crashed outside Bengaluru in 2009. The

project was canned till the Directorate General of Civil Aviation completed its

investigation. Despite the allegations of defects in design, the probe absolved the design

team.

The PT1N has received upgrades from the previous version. The revised version of the

plane is equipped with a more modern avionics system, improved radar, linear wing flap

actuator, environment control, engine flap actuators, better flight control system, a larger

metallic rudder for enhanced control, redesigned landing-gear actuators, a brand-new

brake system, and a fire resistant design for the aircraft’s nacelle.

In its first high-speed taxi trial earlier this month, the aircraft was the in air for about 40

minutes and reached an altitude of 8,500 ft and touched 269 km/h. The aircraft will

undergo evaluation in over 20 flights till the production design is frozen.

Published in:
Indian Express

http://indianexpress.com/article/what-is/what-is-saras-nal-pt1n-5042181/
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Scientists in Telangana develop pheromone raps to kill pests in 

agricultural fields

CSIR-IICT                                                                                  27th January, 2018

VISAKHAPATNAM: AT a time when recurrent pest attacks on crops and harmful effect

of indiscriminate use chemical pesticides is giving the farmers and scientists the

jitters, the scientists at the CSIR- Indian Institute of Chemical Technology (IICT),

Hyderabad, have come up with an eco-friendly way of keeping the pest infestation at bay.

They have developed a pheromone trap which can kill insects in the fields itself, restricting

their multiplication without application of any toxic chemical.

Pheromone is a biochemical the pests release to attract the opposite sex for mating. This

device uses pheromones to attract a particular pest which gets trapped and killed in the

process. Having implemented the technology successfully in Nalgonda, Adilabad, Gujarat

and in some parts of Guntur and Srikakulam districts, the CSIR is now trying to spread it

across Andhra Pradesh, by imparting to farmers.

“The traps are small cone-shaped plastic bags containing pheromones and are placed at the

corners of the crop fields. As insects communicate through smell, they get attracted only

to get trapped in the bags. Once trapped, they can’t go out of the bag and get killed,” S

Chandra Sekhar, director of CSIR- IICT says.

“This biological control method helps farmers avoid the use of chemical insecticides which

are harmful to crops, soil health and environment at large,” he explains He added that

already, the method has been successfully implemented in around 25,000 hectares in

Nalgonda, Adilabad and Gujarat.
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Four traps can be used for an acre of farmland. However, he says that the traps are

effective when the pest numbers are low.

“Approximately, 3 to 5mg of pheromone is used per trap which remains effective for about

a month. As one trap costs `30, farmer can ensure effective pet control by spending around

`1,000 per season,” says IICT, Semiochemicals head Subba Reddy.

Published in:
The New Indian Express

http://www.newindianexpress.com/states/telangana/2018/jan/27/scientists-in-telangana-develop-pheromone-traps-to-kill-pests-in-agricultural-fields-1764036.html
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Plant this tree and tap solar power!

CSIR-CMERI                                                                             26th January, 2018

‘It can be set up in 4 sft area and can

withstand winds of up to 200 kmph’

The Solar Power Tree offers a way out of

the space or land constraint faced in setting

up panels for generation of

clean, alternative energy. The tree has been

manufactured by a city-based start-up

using patented technology of CSIR-

Central Mechanical Engineering Research

Institute. The Solar Power Tree is on

display at AU’s Dr. Y.V.S. Murthy

Auditorium, where an exhibition of

technologies from various CSIR

laboratories is under way as part of the

CSIR’s ‘Be an Entrepreneur of Science and

Technology’ programme. Union Minister Y.

Sujana Chowdary launched it on Thursday.

“The 3 kWh Solar Power Tree is sufficient to

meet the needs of a middle class family,

without depending on grid power,” says

National Research Development Corporation

CMD H. Purushottam. “It can be set up in a

very small space of 4 sft and can withstand

winds of up to 200 kmph,” says M.

Chandrabose, proprietor of the start-up,

Surya Power Tree. Even the space under it

can be used for greenery. “It has been a few

months since we obtained the patent and

came out with the tree. We have licence to

manufacture and market it,” he says. “The 3

kWh tree can be scaled up to 12 kWh to meet

the power needs of the agriculture or

commercial enterprises,” Mr. Bose told The

Hindu. “There will be a multi-fold decrease in

the land required for big solar plants,” he

pointed out. “Alternatively, 1 kWh tree also

can be manufactured to suit the residential

needs,” he says. It will cost around ₹85,000.
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Comparing the cost of power and how it would benefit commercial enterprises, Mr. Bose

said, while the distribution companies charge ₹9 per unit, solar power could be produced

at ₹3.5 per unit.

“After meeting their needs, any excess power can be exported to the grid, which also helps

in earning revenue,” he said.

Published in:
The Hindu

http://www.thehindu.com/news/national/andhra-pradesh/plant-this-tree-and-tap-solar-power/article22525267.ece
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मशीनीकरण से चाय बागान ों क उभारा जा सकता है:डा. सूद

पालमपुर(काांगडा)। सीएसआईआर हिमालय जैव सांपदा प्रौद्योहगकी सांस्थान पालमपुर में एक चाय

प्रहिक्षण काययक्रम आयोहजत हकया गया। इसके हलए हकसानोां को उजडे चाय बागानोां का हवकास, चाय

बागानोां के मिीनीकरण एवां औषधीय और सगांध पौधोां की खेती पर जागरूक हकया गया।

प्रहिक्षण समन्वयक डॉ. आरके सूद वररष्ठ प्रधान वैज्ञाहनक ने किा हक चाय उन फसलोां में से एक िै जो

न केवल जलवायु पररवतयन, बांदरोां और जांगली जानवरोां के प्रकोप तथा मौसम की मार के नुकसान से

बचाती िै, बल्कि अच्छा लाभ भी देती िै, लेहकन अच्छा लाभ तभी हमलेगा, जब बागोां का प्रबांध और चाय

की गुणवत्ता उच्च स्तर की िोगी। बागानोां में श्रहमकोां की कमी और अहधक लागत की समस्या का

समाधान केवल मिीनीकरण से िी सांभव िै। उन्ोांने यि भी बताया हक चाय उत्पादक अपनी आमदनी

बढाने के हलए अपने खाली पडी जमीन में सुगांध फसलें जैसे जांगली गेंदा, सगांध गुलाब, मुिकवाला जैसी

फसलें उगा कर अपना मुनाफा दोगना कर सकते िैं। सांस्थान के चाय अनुसांधान फामय में करीब 25 लघु

और सीमाांत चाय बागान माहलकोां को उजाड पडे बागानोां का प्रबांधन और चाय फामय का मिीनीकरण

हवषय पर प्रहिक्षण हदया। चाय उत्पादकोां को सुगांध फसलोां के बारे में भी जानकारी दी। इस समय प्रदेि

में करीब 12 िजार िेके्टयर चाय बागान उजाड पडे िैेे। इस प्रहिक्षण में बैजनाथ, सुलि, राजपुर टाांडा,

बांड हबिार, चहढयार, चौांतडा, जोगेंद्रनगर के्षत्ोां के हकसानोां ने भाग हलया ।

https://www.amarujala.com/himachal-pradesh/kangra/11516904589-kangra-news
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CSIR leveraging technology development by forging synergistic 

partnership with the Japanese Universities and R&D Organization

CSIR                                                                                         22nd January, 2018

Council of Scientific and Industrial Research (CSIR) has been making endeavours to forge

synergistic partnership with the Japanese Universities and Research & Development

(R&D) organizations to leverage technology development in cutting edge domains. The

partnership with the Hiroshima University has started bearing fruits. The technology

areas for cooperation include electronics, robotics, mechatronics, advanced manufacturing,

environment and intelligent transportation.

Director General, CSIR, Dr. Girish Sahni, with President, Hiroshima University held the

1st meeting of International Linkage Degree Program (ILDP) on January17-18, 2018 in

Hiroshima, Japan. Senior representatives of other partnering Institutes namely IIT-D, IIT-

B, IIM-A, BITS-Pilani, IIEST-Sibpur also participated in the meeting to promote

student/researchers exchanges and R&D partnership.

Indian Ambassador in Japan Mr. Sujan Chinoy and Dr. Girish Sahni, Director General,

CSIR delivered special addresses at the event, alongside Governor of Hiroshima

prefecture.

DG, CSIR, Dr. Sahni, has led the CSIR delegation to Japan to vitalise CSIR's ongoing

partnership with Japanese National Institute of Advanced Science & Technology (AIST) in

Tsukuba. CSIR in collaboration with AIST, Japan is in the process of setting up a unique

low cost semiconductor device fabrication scheme – Minimal Fab, which will not require

setting up of costly clean room and chip fabrication facility. CSIR, with this facility, will be

creating an avenue for Electronics System Design Manufacturing (ESDM) sector

industries to fabricate semiconductor chips meeting the demand of IOT devices in India

and abroad.
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CSIR delegation also held bilateral meetings with University of Tokyo and RIKEN Brain

Science Institute to build R&D cooperation in the areas of mutual interest, aimed at

translational research.

In recent times, CSIR has accelerated its efforts for translational research addressed at

unmet needs with strong stakeholder and people connect. In doing so, seamless and

synergistic partnership with international R&D organizations of eminence is of prime

importance for CSIR to leverage its technology development efforts. In this march of

CSIR, Japan has emerged as one of the major country for desired partnerships.

Published in:
Press Information Buero

http://pib.nic.in/newsite/PrintRelease.aspx?relid=175759
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Artificial small intestine to study food, drug absorption

CSIR-CFTRI                                                                              22nd January, 2018

“Bioactive compounds can use different mechanisms for crossing the

intestine. So we tested both compounds,” says Anandharamakrishnan. |
Photo Credit: Special Arrangement

This can overcome ethical issues and

infrastructure requirements that restrict

researchers

Scientists from Central Food Technological

Research Institute (CSIR-CFTRI), Mysuru,

and Indian Institute of Food Processing

Technology (IIFPT), Thanjavur, have

developed an artificial small intestine system

to test the level of absorption of

micronutrients and other bioactive

compounds from food. While the artificial

system requires just two hours to analyse the

intestinal absorption, the methods currently

in use are time-consuming and not suitable

for studying large number of compounds.

The Netherlands Organisation for Applied

Scientific Research has also developed an

artificial system. “Unlike their system, ours

simulates the exact physiological conditions

and helps to evaluate both bioaccessibility

and bioavailability of nanoformulated

bioactive compounds,” says Dr. C.

Anandharamakrishnan, Director of IIFPT

and corresponding author of the paper

published in the Journal of Food

Engineering. It cost Rs 20 lakh to develop the

system. The system consists of a perfusion

chamber fitted with rat intestine. “To

perform animal trials, we need at least 6–10

rats, but using this system just two–three

rats would suffice,” explains Dr

Parthasarathi Subramanian from CFTRI

and first author of the paper. “There are

severe ethical issues and infrastructure

requirements that restrict the researchers in

carrying out in vivostudies. To overcome

this, the artificial small intestinal system was

fabricated.”
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The researchers checked the permeability of both fat-soluble (vitamin E) and water-

soluble (gallic acid) compounds using the new set-up. “Bioactive compounds can use

different mechanisms for crossing the intestine. Fat-soluble compounds follow

transcellular absorption whereas paracellular route of absorption is used by water-soluble

compounds. So we tested both compounds,” says Dr. Anandharamakrishnan. The

researchers then compared the performance of the set-up to in situ intestinal perfusion

study. For the perfusion study, the rat was anaesthetised and the absorption of both

compounds were studied.

In the case of the fat-soluble compound, the permeability was higher in rats than the new

system. But the artificial system performed better for the water-soluble compound.

“The absorption of the fat-soluble compound is facilitated by carrier proteins like

NPC1L1 in the intestinal cells. But in the engineered system, there is no carrier-mediated

uptake, only passive diffusion. So the engineered model is best for studying compounds

with passive diffusion” adds Dr. Anandharamakrishnan.

A patent has been filed and the system is currently in use at CSIR-IIFPT.

Published in:
The Hindu

http://www.thehindu.com/sci-tech/health/artificial-small-intestine-system-to-study-food-drug-absorption/article22480732.ece
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India third most sought after destination for R&D in world, says 

science minister

CSIR                                                                                         22nd January, 2018

Contrary to the popular perception that R&D in science is being neglected and

government is not spending enough, the union minister of science & technology Harsh

Vardhan on Wednesday said that in the past couple of years, the investment has trebled

and the country has become the third most sought after destination for R&D.

As per the study of the National Science and Technology Management Information

System (NSTMIS), the country's gross expenditure on R&D has tripled in a decade - from

Rs 24,117.24 crore in 2004-05 to Rs 85,326.10 crore in 2014-15 - with the government

chipping in with more money as compared to private sector industries.

"Science in India is at its best under the leadership of the Prime Minister. We have become

the third most sought after destination for R&D in the world. In the area of science, we

have top quality collaborations with 44 countries in the world...

Our investment in R&D has trebled in the recent years and our expenditure in R&D is

better than UK, France, Sweden, Denmark, Russia, Australia, Israel and Canada," he said

while addressing the members of the Jain International Trade Organisation (JITO) in

Hyderabad.

He pointed out that the country has made rapid strides in the felid of science and the

prestigious science body -- Council of Scientific and Industrial Research (CSIR) -- stands

ninth among the 1,200 government-funded science institutions globally. He also added that

India is third when it comes to nanotechnology.
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The minister in his speech mentioned that every problem of this planet can be solved with

the help of science and urged the industry to generously contribute towards the R&D

area. Meanwhile, he also credited the ex-prime minister Atal Bihari Vajpayee for bringing

science to the centre stage of politics in the country by modifying the popular slogan of

Jai Jawaan Jai Kisan and making it 'Jai Jawaan, Jai Kisan aur Jai Vigyan'.

Hyderabad: Contrary to the popular perception that R&D is being neglected India and the

government is not spending enough, Union minister of science & technology, Harsh

Vardhan on Wednesday said that in the past couple of years, investment in R&D has

trebled and the country has become the third most sought after destination for R&D.

As per a study of the National Science and Technology Management Information System

(NSTMIS), the country's gross expenditure on R&D has tripled in a decade — from Rs

24,117.24 crore in 2004-05 to Rs 85,326.10 crore in 2014-15 — with the government

chipping in with more money as compared to private sector industries.

Published in:
The Times of India

https://timesofindia.indiatimes.com/business/india-business/india-third-most-sought-after-destination-for-rd-in-world-says-science-minister/articleshow/62546244.cms
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Interlinking of  rivers, dams may affect estuary ecosystem, fear NIO 

scientists

CSIR-NIO                                                                                  20th January, 2018

VISAKHAPATNAM: Scientists at the National Institute of Oceanography (NIO)'s Vizag

centre are apprehensive about the artificial interlinking of rivers. They feel diverting water

for use during dry period and raising of dams will affect the estuaryecosystem by reducing

fresh water discharge and may have a catastrophic impact in future. Dams and river

interlinking projects have been proposed on the rivers in AP-Telangana region, which will

affect the Krishna-Godavari estuary ecosystem, they point out.

NIO has been engaged in a research on how the variations of river discharge due to

monsoon impact the estuary ecosystem. They found that during the times of El

Nino and Indian Ocean Dipole (natural periods of weak monsoon and diminished rainfall),

the discharge or river water flowing to the estuary decreases by 30%. An estuary is the

tidal mouth of rivers, where river water meets the sea, creating a transition zone between

riverine and marine environment. This naturally-caused diminished discharge in turn

results in three-fold increase in harmful algae blooms that decreases oxygen and

phytoplankton (fish feed) causing mass mortality of fish and aquatic creatures.

In this context, NIO scientists point out that if natural phenomena like El Nino and IOD

decrease the water discharge to the estuary and adversely affect the marine ecosystem, then

man-made river inter-linking and dam construction projects would further reduce fresh

water flow to the sea by diverting river water. Thus, the diminished discharge into the

estuary would have a catastrophic impact, they say. NIO scientist V V S S Sarma, who

heads the ongoing CSIR-NIO programme to assess the impact of monsoon failure on the

estuary ecosystem, said: "We have been monitoring the impact of variations in discharge

due to diminished/weak monsoon (El Nino/IOD effect) on the estuary for the last decade,

and found that there is a 30% decrease in water discharge.
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It has also affected the mixing of high density sea water with low density fresh water in

the estuary region. "It was observed that during monsoon, there is a phytoplankton bloom

which encourages more fish to come to the estuary. With the abundance of phytoplankton

available, the fish breed, lay eggs and then go back to the sea. But when the estuarine

discharge diminishes by 30% due to low rainfall, instead of phytoplankton, harmful algae

bloom increases three-fold. These are toxic to the fish and blocks their gills, thereby

killing the fish. When human beings eat these fish, it is harmful for them too.

"Though the algae dies in a day or two, the dead algae floats and removes oxygen from the

water through bacterial decomposition of organic matter. It leads to mass mortality of

fish and other marine creatures due to hypoxic condition. By taking up this project and

monitoring, we could predict the future of fisheries in the region if monsoon fails and

alert the fishermen beforehand so that they can take some alternative measures."

However, under this scenario, if dams are put across rivers or if rivers are interlinked and

their water diverted elsewhere artificially, it would further decrease the discharge to the

estuary in addition to decrease during poor monsoon. The world has had a bad experience

when the estuary became a dead zone in Hudson river in the USA and river Scheldt in the

Netherlands.

Published in:
The Times of India
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Union Minister hails CSIR-NGRI research work

CSIR-NGRI                                                                                19th January, 2018

The Honourable Union Minister for Ministry of Science and Technology and Environment, Dr Harsh Vardhan

visited the city based CSIR-National Geophysical Research Institute (CSIR-NGRI) on Thursday.

The Honourable Union Minister for Ministry of Science and Technology and

Environment, Dr Harsh Vardhan visited the city based CSIR-National Geophysical

Research Institute (CSIR-NGRI) on Thursday. While Director, CSIR-NGRI, Dr V M

Tiwari apprised about the research activities and initiatives to the Minister, the young

researchers of the institute presented recent significant research results through poster

displays.

Highlights:

 Dr Harsh Vardhan praises the research work of CSIR-NGRI in the fields of

groundwater, seismic hazards, exploration of hydrocarbon and mineral resources.

 He puts forward a challenge to the CSIR-NGRI scientists to focus their research work in

solving the problems of North-east regions of India
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 Assures all help from his ministry including recruitment of  manpower for research

Interacting with the scientists, Dr Harsh Vardhan emphasised the urgent need to translate

the lab research into products benefitting the society to make it people centric which is the

vision of the Honourable Prime Minister. He inaugurated a new WD-XRF research

laboratory facility in the institute and showed keen interest in its functions and

applications. He also saw display of synthetic gas hydrate produced in the Laser Raman

Spectroscopy Laboratory and visited the LA-MC-ICPMS research lab (engaged in finding

the age of the rocks) and the Seismological Observatory of the institute. Emphasising the

need for green and healthy environment, he planted a sapling in the campus.

Later, addressing the staff of the CSIR-NGRI, Dr Harsh Vardhan praised the research

work of CSIR-NGRI in the fields of groundwater, seismic hazards, exploration of

hydrocarbon and mineral resources. He said that the heliborne geophysical technique

applied by CSIR-NGRI has a great potential to upscale the exploration of groundwater in

our country.

As our Prime Minister is working very passionately about 100 backward districts and

North-east Indian region that lacks in terms of facilities, Dr Harsh Vardhan put forward a

challenge to the CSIR-NGRI scientists to focus their research work to solve the problems

of these districts, especially the water scarcity issue as CSIR-NGRI has the needed

capabilities and appropriate know-how for the same.

He assured all help from his ministry including recruitment of manpower for research. He

further emphasised the need for intra- and inter-lab synergy among the researchers and

encouraged them to dream for high quality and socially relevant research and

implementable ideas. The minister advised to organise regular brainstorming sessions

among the senior researchers and young minds.
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These innovative scientific ideas will help our country achieve its dream of becoming

among the top three nations in the field of scientific research by 2030.

He recollected the efforts of our former prime minister Atal Bihari Vajpayee in bringing

science to the forefront and adding the phrase “Jai Vigyan” to “Jai Jawan Jai Kisaan”. He

assured that the Government of India stands rock solid behind the bright ideas and

innovative research which could fructify into entrepreneurship, product and processes

useful for the society through the flagship Start-up and Stand-up movements.

Dr Harsh Vardhan also spoke about an app called ‘Green app’ through which he said he

would be able to connect to 132 crore Indians and give them tips on to how to increase

greenery in their surroundings. Individual can upload their videos for their works relating

to green mission and if they have problems and queries they can direct the same directly

to the minister and he said he would get back to the individuals within a span of two to

three days.

Published in:
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CSIR-IHBT                                                                               19th January, 2018
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Eye blink can control devices

CSIR-CSIO                                                                                18th January, 2018

Imagine being able to switch on a television

set or open an electronic lock just with

blink of your eyes. Indian scientists have

developed a man-machine interface that can

be operated using electric signals generated

during eye blink. The system could

potentially be used for persons with

locomotive and other disabilities for

performing day-to- day activities. When

you blink your eyes, the brain produces

signals which can be captured from the

scalp in the form of

electroencephalography or EEG signals.

These signals can be processed using a

microcontroller and based on how it is

programmed, it can take a decision to

perform desired tasks by actuating a

corresponding device from several devices

connected to it. This concept has been

demonstrated in laboratory by a team of

researchers from Central Scientific

Instruments Organization (CSIO),

Chandigarh, using EEG signals generated

during intentional eye blinks. They say that

such a system can be deployed to developed

eye blink-controlled devices. Initial findings

of the research have been published in the

latest issue of scientific journal Current

Science. “This concept can easily be

implemented for device development. In fact,

we have used it in our laboratory to control

devices like speed of a DC motor and results

have been highly encouraging,” Dr Raj

Kumar, scientist at the Holography Group,

Optical Devices Systems Division at CISO,

told India Science Wire. An important feature

of the system is that it can be adapted to

particular needs of the user and can be

attached or detached for actuation of different

appliances according to one’s requirements, he

added. Since human brain works like a
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processor for body control, scientists have been exploring the use of electrical signals

from the brain in the form of EEG and EOG (electrooculogram) to facilitate human–

machine interface. Simple tasks like switching on or off lighting systems or moving an

assisted wheelchair can be performed by tracking eye-generated signals. Since eye

movement is frequent and mounting electrodes directly on eyelids is rather difficult,

scientists have been looking for other options. Signals emerging from the eye movement

also get mixed with those generated by movement of facial muscles. Therefore, acquiring

EEG signals in a non-invasive manner is critical, as done in the present study. The new

concept is based on intentional eye blinks and can eliminate the possibility of false

detection. “Two consecutive intentional eye blinks are likely to be of the same amplitude.

To actuate a device, if the subject blinks twice intentionally, followed by another

unintentional blink as an after effect, then the difference in amplitude between the

intentional and unintentional blinks will be significant. If the difference in amplitude

between the two signals surpasses one-third of the prior blink, then it would be

considered as a false signal and will be rejected by the system. This eliminates almost all

detections which occur due to unintentional eye blink,” researchers have explained in the

study. The signals generated in the brain due to eye blinks are acquired by electrodes fixed

on the scalp. They are then fed to a filtering block so that useful signal and random signal

can be separated. The processed signals are then moved to ‘feature extraction block’

where, the number of blinks are extracted from the signals received. “Rejection of false

signal is an important issue which we have addressed successfully and this makes the

system more reliable. Even after thresholding, EEG signals can have some false detection

due to involuntary blinks. So, rejection filter has been introduced to detect these false

signals. The output signal is then fed to the actuator for any movement,” explained Dr

Rajkumar. In the laboratory setup, tasks were assigned for different number of blinks to

demonstrate and validate functioning of the system. For instance, the system was

programmed to convert one blink in display of word ‘water’ on an LCD panel; two blinks

meant the person needed food, while three intentional blinks denoted the patient needed to

consult a doctor.
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Similar programming was done to switch on and control the speed of a DC motor in the

lab. In the same way, different number of eye blinks can be assigned to different functions

of a wheelchair such as ‘left turn’, ‘right turn’, ‘forward move’, ‘backward move’, etc.

Execution of particular function depends on the device that is connected to the system.

“These experiments clearly demonstrate that the system is suitable for human–machine

interface and may be used for the development of devices that are helpful for persons with

disabilities. The system allows a person freedom to control devices using his brain signals

without any extensive training session,” the study says.

“Now we are looking for industry partners having interest, capability and track record of

manufacturing related systems,” Dr Rajkumar said. The research team included Dr Raj

Kumar (Central Scientific Instruments Organization) and two research scholars -Subhra

Sankha Sarma and Piyush Kant. The research was funded by the Council of Scientific and

Industrial Research (CSIR).
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CSIR-NEERI                                                                             16th January, 2018
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CSIR-NEERI                                                                             16th January, 2018
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