Wednesday, April 03, 2019

According to a concept of the Hon. Minister for
Science, Technology and Research, arrangements

Shilpasena’

for novel revolution
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are being made to hold a series of ‘Shilpasena’ Expositions

with the objective of spreading science and technology to

the grass roots level. n'
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The first step of this series of Expositions is scheduled to

Or

be held from 09" to 12" May at Kuliyapitiya. This series of
expositions will be held under four main Clusters and 12
major technical themes. Arrangements have been made
to hold Employment and Entrepreneurship Fairs relevant
to Science, Technology and Inventions parallel to these

Expositions.
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ir Arthur Charles Clarke

CBE FRAS (Order of the
British Empire, Fellowship
of the Royal Astronomical
Society), a visionary of world
fame and acclaimed as the
Father of Chandrika Satellite
Communication, during his life
time (16 December 1917 to 19
March, 20008) he brought great
honour to Sri Lanka, his second
home, as he often claimed and
referred to this island nation,
commemorated his passing away
forthe 11" consecutive year, on
March 19", this year. He, a British
National by birth, was a much
recognized personality, as a scientist
of the modern era, a science fiction
writer, science writer, inventor, a
futurist, and an undersea
explorer, was in great
demand for the televi-
sion series.He rose to
world fame when one of
his visionary and futur-
istic articles titled “Extra
Terrestrial Relays” was published in “Wireless World” a British
journal way back in the year 1945, where he envisioned the
establishing the feasibility of artificial satellite as relay stations
for the earth-based communication system using geostationary
orbits. That communication satellite system would relay radio
and television signals throughout the world. That article he wrote
actually was the inspiration for the modern telecommunication
satellite. The geostationary is now officially designed as the
Clarke Orbit by the International Astronomical Union.This concept
considered historical, and his efforts in promoting that concept
put him among the list of men of world fame and recognition. He,
a very keen personality to make popular the space travel also
won the world recognition by joining hands as the co-writer of
the screenplay of the 1968 film 2001 : A Space Odyssey ; a film
considered to be one of the most influential films of our times.
He, an avid, prolific writer, with a futuristic mind spent most of
him time collecting information, data and writing essays, articles
and books on subjects that he was very keen. Those articles and
essays were published in many popular newspapers, periodicals
and magazines of world recognition.lt is claimed that he had
written about 100 science fiction stories and a good number of
articles he wrote, merely to earn for a living. He never wanted
to be the greatest science fiction writer of his time, although the
world has recognized him as the best science fiction writer of his
day. Sir Arthur Charles Clarke, rising on the ladder of fame after
the year 1950 spent rest of his life in this country and he received
the honourary title “Sri Lanka Abhimanya” in recognition of his
much valued contribution for the advancement of Science and
Technology. He composed the 2001 Space Odyssey ; 2010 Od-
yssey - Two; 2061: Odyssey Three and the year 3001 and they
stand very popular among the readers and some of his books
were translated into Sinhala. The films based on Space Odyssey
One 2001 and 2010 Two, has also won the admiration of people.
Sir Arthur Charles Clarke was born on December 16, in the year
1917 ,in the seaside of Minehead, Somerset, England. His father
Charles Right Clark, a farmer by profession and his mother was
attached to the Postal Department. His father died when Arthur
was just reaching the age 12, and he been the first born, the eld-
est of the family of four children, to his father and mother Norah
Mary (Wills), he had to shoulder the burden of running the family.
He, while away his time, at the farm belong to his dead father
and joining with his friends he used to make rockets and release
them to fly and he also got accustomed to stargazing and to make
observations, of the night sky, using a paper-telescope he himself
has made. As a young boy he had his primary education entering
the Huish Grammar School in Taunton and in the year 1948, he
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passed out from the Kings College University as a Bachelor of
Science obtaining first class honours in physics and mathemat-
ics. He joined the England Royal Air Force as a Radar specialist,
and served exposing his multifaceted talents to the world. He also
joined the British Inter- Planetary Society and continued to do
further experiments on future space travels. He won the recogni-
tion and the attention of the world in the year 1945, when the
“Wireless World” a British journal carried one of articles dealing
with the feasibility of Artificial Satellite as relay stations for the
earth based Communication.Today thanks to him, pursuing that
concept the world has turned out to be one-net of communica-
tion ; one communication family bringing him the honour to be
addressed as the “Father of Chandrika Satellite Communication”.
Sir Arthur Charles Clarke was a very clever diver and undersea
explorer. In the year 1945, boarded on the Ship “ Himalaya” he
was on his way to Australia to dive in the Australian waters brak-
ing the giant obstacle; and it was very accidental that he arrived in
Sri Lanka gazing for the first time and in the year 1956, he comes
back to this terra-firma, to this island nation, to reside permanently
as an adopted citizen of this country which had captured his heart
and mind. In the year 1976 Sri Lanka Government offered him the
honourary citizenship, in recognition of his invaluable service to
the Nation, his efforts to take Sri Lanka to the world via science,
as an elite of the highest order, and for his lasting contribution for
advancement of Science and Technology. He never left the coun-
try which gave him shelter and protection until he released his last
breath in gratitude, and for the wellbeing and prosperity of his
second home, Sri Lanka.The UNESCO awarded him the Kalinga
Prize in the year 1961, recognizing his commitment to popularize
science and Markoni award in the 1982 for Chandrika Satellite
Communication Technique , he was also awarded with * Vidya-
jothi" honour in the year 1986 and the Queen of Britain honoured
him offering Knighthood and our country, the Land of “Small
Miracle” in the year 2005, honoured him with the highest honour *
Sri Lanka Abhimanya” citizenship award.

He, the recipient of vast number of awards of similar nature from
the universities and institutions around the world and from Sri
Lanka, his adopted home and country, once more honoured him
for eternity by naming the State run Institute of Science — Arthur
C. Clarke Institute. Assuming the Chair of the Chancellor of Mor-
atuwa University, in the year 1979, he served Sri Lanka for more
than two decades until the year 2002, in which year he adieu to
the public service.

By Chinthana Wijayawardene
(Deputy Director -

Media,
Arthur C. Clarke Institute for
Modern Technologies)
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Science Knowledge

Valuable Prizes

Is your science knowl-
edge really up-to-date?

If so, read the newspaper
and write the answers to
the 10 questions given
below and send them to
us. One hundred win-
ners will receive valuable
prizes from the Ministry of
Science, Technology and Research.

1. What are the popular science fiction stories of
Arthur C. Clarke?

2. What is accreditation?

3. Name three instances where accreditation is used.
4. Identify ISO 14001 and 1SO 22000.

5. How is the critical design review of the process of
launching a satellite carried out?

6. What are the advantages of using robot technol-
ogy?

7. What are the sub-units of the satellite named
Ravana — 1?

8. What are the benefits of mechatronics being used
in production processes?

9. State three ethical principles to be followed in
conducting research in neuro technology?

10. Name one mission of the Curiosity Robot Rover?

Please send the correct answers
before 23 April to the address given below >
Director (Research),

Science and Research Development Division,
Ministry of Science,
Technology and Research,
3rd Floor,
Sethsiripaya (Stage 1),
Battaramulla

Please write ‘Vidya Newspaper’ on left hand
top corner of the envelope enclosing answere.

Name :

Address :

Tel. :

Email :

School :

Grade :

Signature of the Class Teacher :



he Ministry of Science, Technology and Research

is taking steps to actively operating the ‘Vidha-
tha’ Programme operated by the Ministry of taking
technology to villages with a novel aspect, accord-
ing to the advice of the Hon. Minister of Science,
Technology and Research Sujeewa Senasinghe. A
special workshop to edify the staffs of the Vidhatha
Centers scattered all over the country about future
plans was held recently at the ‘Ape Gama’ premises.
Hon. Minister of Science, Technology and Research
Sujeewa Senasinghe who chaired this event gave
his views thus...
“When | took charge of this Ministry, the major prob-
lem we faced was appointing proper administration
bodies to these affiliated institutions of the Ministry.
We achieved that task with great effort without any
politics whatsoever. There are 19 institutions affiliat-
ed to the Ministry to perform science subject streams
spread over a very complex and broad scope. We
have 19 institutions. Out of them, 12 institutions are
of the utmost importance. In addition to those institu-
tions, we have the responsibility of developing the
Vidhatha Centers that take science and technology
to the village level. What we expect through holding
the ‘Shilpa Sena’ series of expositions throughout

Vidhatha oﬁ[iaa[s have the

immense task.oftakingiSCiENte
technology to wlluges

Hon. Minister of Science, Technology and Research Sujeewa Senasinghe

the island at District level is being totally
involved in spreading science and tech-
nology to the village level.

Complete processes of all 12 institu-
tions will be exhibited in the ‘Shilpasena’
series of expositions under 12 themes.
Other than that, we will be exhibiting
600 — 700 inventions. we are preparing a program to
introduce inventors and their inventions to the world.
If any Inventor need patent for their inventions we will
help them to obtain it.

Furthermore we are creating a process to make
packages for the products which have entrepreneur-
ial value to introduce to village level entrepreneurs.
This package may include how to produced the
product, how to packaging, how to obtain necessary
standard certificate etc...Initially we are planning to
introduce 1000 packages.

That will not be sufficient. Steps will be taken to
prepare a constantly updated database to enable

the chief officers of Vidhatha Centers to observe the
tasks of our institutions. Furthermore, the oppor-
tunity will be provided for the officials of ‘Vidhatha
Centers to connect with their staff of the Ministry and
institutions through SKYPE technology. This will be
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a good opportunity to discuss problems, exchange

knowledge and obtain advice and guidance. In going
forward with ‘Shilpa Sena,” we will get the ability of
taking the products of our villages to the country and
the world through Vidhatha Centers and bring local
and foreign investments. Furthermore, we will get
the ability of getting the contribution of the private
sector. Vidhatha Centers should be the mirror of our
Ministry. Because of this, the persons visiting each
Center should be provided with services equaling
those available at the Ministry. Accordingly, the Min-
istry of Science, Technology and Research has an
ideal target by the year 2020. We are living in a very
valuable country. The main source of income even in
Singapore is science, technology and research. The
future of our country will be science, technology and
research.

Secretary of the Ministry of Science, Technology and Research Chinthaka S. Lokuhetti " a

he programmes of edification of Vidhatha officials on carrying

out the tasks of Vidhatha Centers with a novel aspect were
held at ‘Ape Gama’ premises at Battaramulla recently. The
Secretary of the Ministry of Science, Technology and Research
Chinthaka S. Lokuhetti expressed his views on this occasion thus:
“We are carrying out this task as one stage of the foundation we
are laying to spread technology to the village through Vidhatha
Centers and to generate research necessary for the village
through research organizations. Those working in Vidhatha
Centers and our Ministries and Departments working as one
team could contribute massively to the country’s development.
This team is well-educated and intelligent. If we guide this team
correctly on a proper direction and lead it well a large number of

tasks can be done towards the uplifting of the country through our
Ministry.”

“Alarge number of research projects are conducted by the
institutions affiliated to our Ministry. Many findings of those
research projects could be taken to village level. But, there exists
a problem of taking these research findings to the village level.
Matters being thus, the officials of Vidhatha Centers have a huge
task to carry out as coordinators to take this technology to the
village level.”

“| think that the State or the private sector cannot exist without
research and development. Research and Development is the
Engine of Growth of a country. Accordingly, it is essential to
direct children from very early ages to research and develop-

ment activities through science education. The ‘Shilpa Sena’
series of expositions could be identified as a basic stage of that.

It is expected to encourage children to join this event through
educational activities mixed with entertainment through this series
of expositions.”

“The promotions, incentive payments and other benefits of the
officials of the State sector cannot be properly disbursed because
of the lack of a methodical evaluation. But, the private sector has
a more methodical process that the State sector. So, we have to
develop performance indicators to carry out our tasks.”

“The officials of the State sector are armed with knowledge. They
have to be properly directed towards the country’s development.”
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PRECURSOR - SILPASENA

Knowledge of science and research

goes to villagemff"

Vidya

Excerpts of the interview with
Prof. Ajith de Alwis

Coordinating Secretary and

Director Projects of the Ministry of Science ,

Technology and Research

Q : Will you explain or expose behind the scene of
Silpa sena concept?

A: Science, Technology and Research Ministry take a keen interest to
introduce contemporary science and technology to the village, the far
flung rural sector.

Our Non Cabinet Minister Sujeewa Senasinghe is very enthusiastic to
proceed with the project, which would take the lives of the rural folk to
anew era and would open new visas to the youth and children once
they are broaden with their knowledge on science and technology.
Plan of our Minister is to take the new knowledge to all four corners of
the country covering the entire 25 districts. This is why he is pushing
his officials to organize the “Silpa Sena” Exhibition in similar fashion of
the “Mahapola Scholarship” program.

So the basic idea behind the program envisaged is to spread and
make popular ‘science and technology knowledge’ among the rural
folk.

In order to capture the hearts and minds of the rural polity, it is best to
organize, a very colorful exhibition to attract their attention. And we
are just doing that.

We are quite conscious, we are very much aware that there are many
new products on display or in use, utilizing the knowledge of science
and technology.

But we have to find out whether those new products, catch the eye of
the rural polity and do they know about the new trends or the advance-
ment both in science and technology. That is a problem we need to
probe, study and find fitting solutions.

We are not very much sure whether the people live in and around
Colombo, the much spoken economic hub do, enjoy the benefits of
science and technology to the best of their ability.

As the world keeps changing constantly there emerges new knowl-
edge and our institution has the necessary new ideas to implement
fruitfully to suit the emerging changes.

That would be the best solutions we could give to our pressing
economic problems we are faced with is by making science and
technology stable through what is referred to as ‘artificial intelligence
in our social milieu, as did in the past. The fact is such activities did
not socialized as expected.

By holding exhibitions of this nature, as proposed by our Ministry in
every district, we will be in a position to introduce new technology
to the rural sector. We hope to give the emphasis to the following in
running our exhibitions throughout the country in the coming months.
They are :

1. Primary education and development of inborn talents (STEM)
2 Robotics and Automation
3. Attificial Intelligence

4. Bio Technology

5. Nano Technology

6. Neuro Technology
7

8

9.

1

Blue —~Green Technology
New Energy
5G/10T (internet)

0. Space Technology

11. Personalized Medicine

12. Mechatronics

To realize these, our goals, institutions operating within our Ministry
will join hands with our Ministry. They are institutions which constantly
carry out research, provide necessary funds for such research, provid-
ers of necessary funds to the new inventors and to school children
with innovative ideas, to encourage them to pursue in the fields of
their choice. Although all these are done through the channels of our
Ministry, it is strange the public awareness of all these facts are almost
nil. When one looks from this angle, emerging problem is: do we
really give science its due and the most desired place. But there is no
broader discussions in our society, seem to take place in this regard.
Therefore there is something lacking when it comes to putting to use
the results of our efforts for the benefit of development of the country.

Q : How do you propose to go about with this series
of exhibitions?

A As | said earlier, we proposed to hold exhibitions in all the 25
districts in the country. We propose to commence our exhibitions be-
ginning with first exhibition at Kuliyapitiya in the district of Kurunegala;
Colombo and Jaffna districts.

We hope to conduct, this exhibition under four (4) clusters. The four
clusters are Technology; Job carriers and Entrepreneurship; Innova-
tion and Entertainment (Edutainment).

The 12 technological-system | referred to earlier, has been divided

in such a way, 12 institutions operating within our Ministry will gives
the leadership. Through Science, Technology and Innovation, it is
proposed to open the doors — job opportunity for professionals and
entrepreneurs via the Job carriers and Entrepreneurship Cluster.
Through the Innovation Cluster we hope to provide facilities for those
innovators to hold exhibitions; obtain patient for their innovations and
introduce new innovators. The basic idea behind this move is to give
economic value to innovations and encourage more students to enter
into this field. We also hope to introduce those innovators and their
new products to the countries overseas and the international market.
The Education mix Entertainment(Edutainment) will provide the
opportunity to students to get involve in Digital Games and to enjoy
other entertaining facilities commonly found in any exhibition ground.
Thus we motivate them from their very young age taken an interest
to study science and technology.

Q : What plans - scientific methods are in store to
enhance knowledge in science of those visiting the
exhibition ground?

A We hope to introduce a method suitable for the storing of data;
data base via new technology useful for students and for students pur-
suing higher studies in general and for the awareness of the general
public coming to the exhibition.

We propose to get the assistance of both the State and the Private
sector in this regard. We need their collaboration to make this a suc-
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cess.
As this proposed exhibition is useful for both children and elders who
have an interest in enhancing their knowledge, and we name it
SILPA SENA" purposely to include all section of society elders and
children, educated and non-educated enter the exhibition ground,
grasp whatever is possible to each one’s capacity; come empty hand
and leave the exhibition enriched with something altogether new;
hands full of knowledge.We must keep in mind that the awareness

of new technology is not limited to one age- group; nay it is for all
keen to know; keen to learn. Keen to enhance one’s knowledge

with something entirely new. .However this exhibition plays a major
role in the lives of youngsters—students and youth as the belief is: if
the blossoming youth of today turn their attention to learn more and
more science stream, that would economically be beneficial to the
individuals and country at large. Our main effort in conducting this sort
of exhibition in the country is to draw the minds of the children to take
an interest and learn more and more in science stream. They are our
target. Making the larger society aware of the importance of learning
in science stream, make our task easy. The outcome; the results
would be much better.

Q . What plans you have drawn or have you enter-
tained the idea of involving other institutions which
do not come under the Ministry in this exercise?

A Yes. We have plans drawn to get other institutions involve in this
plan of action or the projects. We have 66 institutions operating un-
der our Ministry. We also have plans to get the Ministry of Agriculture
get involve with our work. We will also canvass and approach the
Disaster Management Ministry and the Meteorology Department as
well .

Q : What do you propose to achieve via the exhibi-
tion?

A: Weintend using a vehicle as a Mobile Exhibition, and we have
named it the ‘ Mobile Business Incubator On Wheels'. This is for
the strong impact and manifestation of the strength of our exhibition

to rural folk by visiting the district and tour announcing the exhibition
that comes to their district with ‘mini-exhibition’ on display.

We thus prepare the people of the area and create confidence in

them that they have solutions to issue related to research they have
done at village level. And tell as to how they should face issues prop
up while doing research. We assure those living in their respective
districts that they need not rush all the way to Colombo to resolve, find
solutions to their problems but we do our best to find solutions and
deliver them at their doorstep once we visit their respective area in the
district. Our effort is to help the rural masses obtain and absorb new
knowledge. With that intention we use the Mobile Business Incubator
on Wheels.

Vindhya Paadukkage
Photo - Gayan Pushpika



/

- )/
philpasenayys”
__for novel reyolution
INEPXOMOHONTOESEIent

..‘ 5 N
=

10}
-

R ' o o Y
'8 .1"I .' w‘
> Ay B

Space technology is -
The systematic application of engineering and scientific
disciplines to the exploration and utilization of outer
space. Space technology developed so that spacecraft and
humans could function in this environment that is so different
from the Earth’s surface. Conditions that humans take for
granted do not exist in outer space. Objects do not fall. There is
no atmosphere to breathe, to keep people warm in the shade, to
transport heat by convection, or to enable the burning of fuels.
Stars do not twinkle. Liquids evaporate very quickly and are
deposited on nearby surfaces. The solar wind sends electrons
to charge the spacecraft, with lightninglike discharges that may
damage the craft. Cosmic rays and solar protons damage
electronic circuits and human flesh. The vast distances
require reliable structures, electronics, mechanisms, and
software to enable the craft to perform when it gets to its
goal—and all of this with the design requirement that the space-
craft be the smallest and lightest it can be while still operating as
reliably as possible.
10 of the Greatest Space Technologies of the
Twenty-First Century

1.The Cassini-Huygens mission
is a joint effort between NASA and ESA.

2.Mars Reconnaissance Orbiter

Launched in 2005 by NASA, the Mars Reconnaissance Orbiter
(MRO) is currently orbiting Mars, studying the history of water on
the planet.

3. Hubble Space Telescope
Launched into orbit in 1990, the Hubble truly is one of the greatest

space instruments in the history of humanity. And it has been
updated significantly in the twenty-first century. Powered by
sunlight, equipped with multiple instruments and cameras for
capturing images of deep space, the Hubble has shown us images
of the universe that would have been impossible for Earth-based
telescopes

4. Kepler Spacecraft
This low-cost orbital telescope was launched in 2009 with the sole

purpose of locating exoplanets in the Milky Way galaxy.

5. WISE and NeoWISE Probe

The Wide-field Infrared Survey Explorer conducted two missions
in its life as a probe. First, it conducted one of the most extensive
surveys of the galaxy in human history, discovering everything
from brown dwarf stars (which are often candidates for planets) to
stellar nurseries. Astronomers are still analyzing the data it took in
its massive sky survey

6. Curiosity
The Curiosity rover landed on Mars in 2012, aided in its descent

by a breakthrough landing technology dubbed a sky crane. Curios-

ity, also called the Mars
Science Labora-

tory (MSL), has one
mission: to study the
habitability of Mars.

7. Spirit and Op-

portunity Rovers
They landed in 2004,

The twin robots were called geologists because their main mission
was to study rocks and soils up close, sending thousands of im-
ages back home to give the best views yet from the surface of a
planet we’d only seen up close a few times before.

8. SELENE Lunar Orbiter
The Japanese space program, JAXA, launched this lunar satellite
in 2007.

9. SpaceX’s Falcon 9 Rocket
Though the Falcon 9 rocket from SpaceX may not have repre-

sented a great step forward technologically, it was revolutionary in
terms of what it meant for the viability of a commercial space flight
industry.

10. International Space Station
The first mission on the ISS began in late 2000, ringing in the new

century and the new millennium with humanity’s first orbital space
habitat designed for long-term visits.

NASA was exploring the potential of algae as a recycling agent
for long-duration space travel. However, the space organization
later ended up finding out that the nutrient-rich algae contained
Docosahexaenoic Acid (DHA) and Arachidonic Acid (ARA), which
are an excellent dietary supplement for an infant's mental and
visual development.
The technologies discovered by NASA to explore new horizons
for humanity are now being put to everyday applications. Various
inventions explicitly made to ease and improve space exploration
efforts can now be seen in our homes. The technologies behind in-
ventions like portable vacuum cleaners, blankets, invisible braces,
and many more, were first discovered by NASA solely for space
exploration. Other technological advancements pioneered by
space research include cardiac pumps, artificial limbs, the Internet,
and the camera sensors.

developed by NASA to enable astronauts to conduct and moni-
tor experiments on the ISS, remotely over Internet. The embedded
web technology was later released in the public domain, which
gave rise to the Internet of Things. loT helps you to connect elec-
tronic devices to Internet, which enables any user to access their
devices remotely. For example, Google Home is a Bluetooth and
Wi-Fi enabled speaker, which doubles up as a virtual assistant.
Now, loT is extensively used in wearables, smart homes, and
smart cities

The NASA scientist, Eric Fossum carried out an extensive

research for minimizing the size of cam-
eras for space missions. After years

of research, Eric Fossum developed
Complementary Metal Oxide Semicon-
ductor (CMOS) image sensor for space
exploration. But, images captured using
the CMOS sensors displayed signal noise
and other issues. Hence, Fossum devel-
oped CMOS active pixel sensors using
Charge Coupled Device (CCD) technol-
ogy. After being released for public use,
CMOS active pixel sensors revolutionized
the digital imaging industry. Now, CMOS
active pixel sensors are typically used in
various smartphone cameras and GoPro cameras.

Space technology is growing exponentially and turning sci-fi
dreams into reality. Space organizations are funding more re-
search and development programs for space exploration. Private
companies like SpaceX and Blue Origin have also joined the race,
to innovate space technology, by starting private space missions
and pioneering space tourism. With steady growth in the space
exploration sector, the future of space exploration is only getting
brighter. Some interesting predictions about space technology
include space tourism and space colonization. Private organiza-
tions such as SpaceX have already announced space missions
like MarsOne that plans to colonize Mars. Blue Origin, on the other
hand, ischeaper. Additionally, astronomers are discovering new
stars, planets, galaxies, and other celestial bodies to gain a better
understanding of the creation of the universe. Space technology
is being constantly used for finding life and resources on other
planets.

With new inventions and discovery of better alternatives in space
technology, existing technologies are getting cheaper and more
advanced. The improvements in space technology will facilitate

a better understanding of climate and faster broadband connec-
tions. Furthermore, the development of space shuttles and rockets
are going to change the way we travel. Suborbital point-to-point
travel solutions like Hyperloop, are considered to be possible in
the future. Imagine taking off from New York, flying into space and
landing in London within an hour or so, this can be possible with
hypersonic travel alternatives.

The advancements in space technology will revolutionize various
industries. Industry sectors like manufacturing will find incredible
opportunities to manufacture the parts required for space shuttles
and rockets. Software companies need to hire professionals with
niche and cross-functional professionals to develop software prod-
ucts and solutions for space exploration. Engineers and research-
ers must exploit artificial intelligence andmachine learning to drive
space exploration.

Spacecraft and rockets will need large amounts of fuel for space
missions. Hence, the energy sector must focus on developing
renewable and alternative fuels for this purpose. Organizations
can deploy big data analytics to understand and predict trends in
space technology or its impact on their field of business.

Shanika Aberathna

Computer Technical Officer
(COSTI)
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“A nation that does not create or innovate new things
would never win the world and would end up giving rea-
sons for the failure”

Many countries around the world are experiencing what
the great poet Kumarathunga Munidhasa said back then
and the present global economy stands as a testimony to
that. If any company, a business or a country continues
to carry out their service or products without a change

or development, not only the customers and employees
would drift away, the business also would run on loss
and it would be inevitable that the competitors would take

over the market that existed. The same fate was faced by

one of the leading brands in Camera production “Kodak”

and renowned “Nokia” company. Even though the compa-
nies have the capacity to introduce their brands in a novel

format, they fade away by either underestimating the
prevailing competition in the market or by overestimating

their progress.

Furthermore, countries like Singapore and Korea that
were economically lower than our country during the
independence period had gone a long way today passing
us and has many a times stable economy. It is because
only by continuously modernizing and developing their
goods and services. A simple way to put that is, there is
no progress if we fail to change. That is the reason why
we need to learn new things everyday so that we can

incorporate it to our lives.

Modern science and technology such as robotic technol-
ogy and artificial intelligence will have a huge impact on
the global production and industrial fraternity resulting
threat to traditional employments. Therefore, knowledge
on science and technology is vital to meet the require-
ments of that job market. Accordingly, regardless of
winning the world, even to sustain it is important that we
educate our children with knowledge. Then the country

would continue growth in future.

-
1

Even though it took
25 years for

knowledge
in 1900 to
expand,
it will not
even
take 12
months

2019. It has been said that in future it
will take only a short time period like
24 hours. Therefore, to go forward in
this competitive world of knowledge

the ability to acquire knowledge.
Therefore, it is equally important to
study under both traditional school
education and online education to
improve knowledge.

or at least to sustain, we should have

Vidya.®

vironment but also would not have any concern towards
the environment.

As soon as the child enters grade two or three, the only
focus of the parents is to make the child pass the grade
5 scholarship examination. They try hard to make their
child enter a national school through the scholarship
quota if he is pursuing education at a less privileged
school yet children studying in renowned schools do not
give it an equal importance. Most of the children undergo

1)\ B Education for
children to win over

Traditional teaching methods exist for thousand
years by nurture, parents care for children up

to a certain age. So, self learning has not

been incorporated into human lives. Many
countries are engaged in trying out dif-

ferent methods and let go of traditional

education methods to bring the maximum

out of the future generation. For an exam-

ple, Finland practices a very flexible method

of education where there is no examination for

the students. As a result of the positive outcome
through that system, Finland has been identified as
a country that has the best education system in the
world.

Many countries consider Education as an investment
to their future. It is because they have realized that
establishing a knowledge acquired community is the
way for sustainable development of the country. Educa-
tion is a basic human right and in many countries it has
been given more prominence yet in Sri Lanka standard
education is limited to schools in cities and international
schools. There are many schools in Sri Lanka that has
less than 100 students and some other schools that has
no adequate space, which clearly shows that money of
the country is being spent on unnecessary matters.

Education system of Sri Lanka is an examination ori-
ented system. In developed countries like Germany, from
younger days, the children are involved with education
exposed to environment, improve their language, abilities
in sports and creativity and the children are taught to love
and protect nature. Therefore, children learn to easily
acquire knowledge and those children are exposed to a
quality education.

Some parents who could not learn English themselves,
with higher aspirations sent their children to extra Eng-
lish classes and the children end up not knowing
his or her surrounding environ-
ment. A child who is brought
.. upinsuch a way would not
f, only know about the en-
A
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mental and physical pressure and finally as required by
parents they face the exam. It has been found that sixty
percent of the children who undergo similar extreme pres-
sure later face mental instability. Surveys have found that
students who pass the scholarship examination tend to
fail either ordinary or advanced level examination.

If you compare these children with the similar children in
other countries, these children will very well understand
the subjects taught and excel copy writing. But lack of
creativity and logical thinking would hold them back. It is
because we confuse the child’s mind with exams when
they need to be trained to think critically. As a result, we
see the children nowadays becoming more selfish. It is
very hardly seen that these children share their books or
notes with their classmates and unfortunately the parents
also support this. Furthermore, the child who gets such
an education even during his/her leisure time gets ad-
dicted to phone or an electronic device and it is inevitable
that the child would face mental or physical instability.

The child will have to spend his next five or six years on
his ordinary and advanced level education, therefore he/
she will never have time to take part in extracurricular
activities or sports. However, having realized this threat,
many schools have made it mandatory for students to
engage in at least one sports activity.

But, with our education system, have children a way
forward in this competitive world of knowledge?

In 2015, world leaders from 193 countries gathered and
discussed on how to face the global challenges and
measures that need to be taken. The outcome of it was
the formation of “Sustainable development goals” target-
ing 17 challenges for the next 15 years.

The
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17 sustainable development
goals (SDGs) to transform
our world ; No poverty, Zero
hunger, good health and
well-being, quality educa-
tion, gender education, gender
equality, clean water and sanita-
§ tion, affordable and clean energy,
4 decent work and economic growth,
Industry, innovation and infrastruc-
ture, reduced inequality, sustainable
cities and communities, responsible
consumption and production, climate ac-
tion, life below water, life on land, peace
and justice strong institutions and partner-
ships to achieve the goal.

Accordingly, much importance has been given to edu-
cation realizing that world cannot make a spectacular
progress without knowledge and new innovative ideas.
The future is established around innovations based on
science and technology and a scientific revolution begins
worldwide in 1957. In the same year, Russia sent an
earth satellite called “Sputnik” to the space, after which
the America felt offended for Russia taking the lead in the
world of knowledge and innovations. So, the American
President Dwight D. Eisenhower in 1958 established
NASA and started hunting for people with knowledge and
innovative ideas and as a result more centers for science
and technology were established all over the country. And
the America took all possible initiative to form an educa-
tion system based on Science, Technology, Engineering
and Mathematics. This is the beginning of the STEM
education as well. During the regime of JAOHN Ken-
nedy, America had the technological knowledge to send a
person to the moon.

STEM is a subject comprised of Science, Technology, En-
gineering and Mathematics. The main purpose of STEM
education is to teach all four subjects together; Science,
Technology, Engineering and Mathematics. Rather than
teaching the subjects separately, the teacher will incor-
porate one or all units of STEM if necessary, to each
project. Therefore, it will not be a subject or examination-

oriented education method but based on individual or
group projects which would lead to create a knowledge-
oriented community.

Under the proposed education method, the children
would focus and engage in technology related activities
where they will have to make the plan, proposal and pres-
entation by which his/her logical thinking, creativity and
innovative ideas would improve better. And after
he/she becomes an adult, they would make use
of the experience they gain and become visionary
person or entrepreneurs.

STEM education can be taught inside a normal
classroom of a small school yet what is necessary
is to teach the subjects accordingly. It's not always
necessary to teach all four STEM subjects to
equalize it. But, by adding all the possible knowl-
edge on each subject to the child will help him/her
to improve creativity, critical thinking and entrepre-
neur skills. A special STEM education room can
also establish at the school premises. The stu-
dents take the aspects of the subjects in a novel
way and student oriented; knowledge oriented and
happiness-oriented education system would be
established. Creativity and innovative skills of the
teacher is also very important. If the teacher has
very traditional thoughts on Education, it would be
hard to establish a creative environment for STEM
education.

The motives of the STEM education could be changed at
a special school, the overall purpose of the STEM educa-
tion is to strengthen the literacy and group involvement,
especially among the young children and strengthen the
team spirit and engagement. By increasing the technol-
ogy-oriented literacy rate of a student through STEM
knowledge, it is expected that a foundation to build a
knowledge economy would be formed.

" Many countries con-
sider Education as an
investment to their future. It
is because they have realized
that establishing a knowl-
edge acquired community is
the way for sustainable de-
velopment of the country.

In many other countries, they have gone to the next

level of STEM education which is known as STEAM

and STREAM. In our country, through the recent budget
measures are being taken to introduce STEM + A system
which is equivalent to the STEAM system.

What is STEAM?

STEAM is introducing Art to the previously mentioned four
subjects in the STEM education system. All the STEM
subjects will be presented in an artistic manner, it will be
accessed from a different angle and perspective. For an
example, crystalized sugar which our children are familiar
with can be used rather than using crystalized salt and
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sugar candies. Scientifically — a child who studies chemis-
try and trying to crystalize salt would use mathematics to
get the exact amount of salt and water required by doing
the mathematical equations. Therefore, crystallization will
be done according to mathematically calculated amount.
He/ she will make use of science, technology, engineering
and mathematics accordingly. The student will under-
stand the way of crystallization in various media, time and
environment and how its shape differs in those atmos-
pheres. After learning that they could creatively make
different shapes out of it in an artistic manner and STEAM
education would assist the students to think and act in
extraordinary ways. This might lead the child to become
an entrepreneur in that field in future.

Children generally are gifted with happiness and they are
always full of questions. It is very important to listen to
them carefully and answer to their questions responsi-
bly. Furthermore, their knowledge level, creativity would
increase when getting into an effective conversation and
get them to answer. A scientist, artist or an engineer is
within every child. By identifying the general talents of
the child and supporting those to uplift it would bring the
best out of them. If you force the child to learn or engage
in something that he is not interested, his creativity and
critical thinking skills would eventually fade away and lose
a lot of opportunities in life.

What is STREAM?

Letter “R” is added to the STEM and STREAM sys-

tem and the definition of it varies according to different
countries and prominence would be given according to
their preference of subjects. Some countries define “R”
as Reading, wRiting and in some other well-developed
countries define it as Robotics. For a person who argues
that reading and writing as a basic element and not a
new addition, it has been added to make sure that they
continue to read and write and not let their creativity fade
away. Therefore, STEM, STEAM or STREAM intends to
provide the children all these equally.

Including robotics is another addition to the science and
engineering subjects. When people move on with sci-
ence and technology, less importance is gradually given
to religion. Therefore there are some countries in Asia
that define “R” as religion. Some people do argue that
various qualities like discipline, law and justice, patience
and listening skills which cannot be practiced through sci-
ence and technology education would be provided. STEM
education could be included to the system without remov-
ing the subjects that already existed in the system.

However, in order to witness real change in the child,
along with parents the perspective of the teachers has to
be changed. The country could develop through mak-
ing every child efficient and effective. The parents and
teachers are responsible to show them the right path and
appreciate their ideas, creativity and talents.

Leaders, parents, teachers and the community should
refrain from strengthening their personal agendas and
start thinking for the betterment of the country. We will
reap the benefits for investments on children for decades
but it has to start today. If not, our country would end up
earning by sending maids to Middle Eastern countries,
youth becoming three wheel drivers and with establish-
ment of brothels.

Dr. Piyal Ariyananda
Scientist



m Wednesday, April 03, 2019

Consider the modern auto-focus, auto-exposure
camera. To use the camera all you need to do
is to point it at the subject and press the button to
take the picture. The camera automatically adjusts
the aperture and shutter speed so that the correct
exposure is given. Consider a truck smart suspen-
sion. Such a suspension adjusts to uneven loading
to maintain a level platform, adjusts to cornering,
moving across rough

ground, etc. to maintain a

smooth ride. Consider an

automated production line.

Such a line may involve

a number of production

processes which are all

automatically carried out in the correct sequence
and in the correct way. The automatic camera, the
truck suspension and the automatic production line
are examples of proper integration between elec-
tronic control systems and mechanical engineering.
The development of mechatronics has gone
through three stages. The first stage corresponds
to the years when this term was introduced. During
this stage, technologies used inmechatronic sys-
tems developed rather independently and individu-
ally. With the beginningof the eighties, a synergistic
integration of different technologies started taking
place, the notable example is optoelectronics (i.e.
an integration of optics and electronics). The con-
cept ofhardware/software co-design also started

in those years. The third and the last stage can
alsobe considered as the beginning of the me-
chatronics age since early nineties. The most no-
tableaspect of the third stage is the increased use
of computational intelligence in mechatronicprod-
ucts and systems. Another important achievement
of the third stage is the possibility of miniaturization
of components; in the form of micro actuators and
micro sensors (i.e. micro mechatronics).

The safety, reliability, precision, and speed of
medical equipment play vital roles every day in
hospitals, diagnostic centres and other healthcare
facilities. Technology has kept pace, equipping
designers with a broadening range of options to
integrate a variety of components into fully func-
tioning systems delivering ever-higher levels of
performance.

An emerging trend in medical equipment is a tran-
sition from fluid-dependent hydraulic systems to
cleaner and more environmentally friendly electro-
mechanical systems. While traditional positioning
systems offer an adequate motion control solution
for devices such as operation theatre tables and
hospital beds, they create other concerns related
to their effect on the surrounding environment.
Mechatronics provides an alternative that resolves
issues with regard to space, noise, and cleanliness,
which might be in question with another system.
Compared with hydraulic or pneumatic systems,
mechatronics can make for a better prescription
where motion plays better role.

As an example, “indispensable” infrastructure for
hydraulic systems necessitates a hydraulic unit,
tank for oil, and filter systems, among other compo-
nents; pneumatic-driven systems use air compres-
sors, compressed air filters, and filter systems.
Mechatronics takes a simpler path requiring only
power and control wires to perform.

Other issues linked with hydraulics and pneumatics
include relatively high costs associated with system
assembly and subsequent mounting; more main-
tenance over time will be necessary; noise levels
will be noticeable; and the danger of hydraulic oil
leakage will be ever-present. For all these reasons,
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applications for mechatronics in medical world
now a days have become a common in practice.
Some of modern applications are Gantry Systems
in medical imaging, Surgical and Patient tables,
Patient Beds, Endoscopic surgery, Electrophysiol-
ogy, Robotic surgical devices, Implantable devices,
Artificial Neural Network and so forth.

As the human civilization makes great strides in
technological advancements, the manufacturing
industry has gloomed with an immense growth due
to the introduction of a new automation concept.
Mechatronics is the most popular technological
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area, for companies to produce goods with the
quality and speed which is expected by modern
consumers.Any manufacturing process is only vi-
able if the end produce is in the right shape, size,
weight, and the desired quality. For this occasion,
installing intelligent sensors, testing and calibration
systems at the required points are some apertures
innovated using mechatronics. Further in manufac-
turing process, Production line automation, Meas-
uring devices, Control systems are most common
scenarios that mechatronics is applied successfully.
Time saving, less cost involvement, and increased
output are major advantages of using mechatronic
applications in manufacturing process. Further an
automated system is more efficient in operation,
with less technical and input errors.

The field of mechatronics in automotive engineer-
ing refers to a combinatorial approach to design,
with emphasis on contributions from mechani-

cal, electrical, computer, and control engineering
groups.As manufacturers of passenger vehicles
seek opportunities to differentiate their offerings,
design teams collaborate on novel uses of emerg-
ing technology to address elements of consumer
demand.Sophisticated driver support systems that
deliver safety and performance enhancements
have emerged from such collaborations. Assuring
quality and performance in such systems is manda-
tory, especially in those that involve safety enhanc-
ing devices.
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Systems based on mechatronics use microelec-
tronic mechanical sensors (MEMS) to pick up
signals from the environment, process them to gen-
erate output signals, and transform those output
signals into forces, motions, and actions. Examples

plications of Mechatronics

of some mechatronic automotive systems are
digitally-controlled combustion engines, self-adap-
tive machine tools, contact-free magnetic bearings,
and Advanced control capabilities resulting from
close integration of mechanical systems with sen-
sors and microprocessors. Anti-lock brake systems
(ABS) are a common example of mechatronics
used in most passenger vehicles. ABS systems
allow the wheels of a vehicle to maintain traction
on the road surface while braking. ABS can prevent
the wheels of the vehicle from locking up, which
can cause skidding and subsequent loss of control.
Since their initial widespread use in production
cars, anti-lock braking systems have evolved
considerably.Tyre pressure monitoring systems
(TPMS) represent an example for automotive tech-
nology driving MEMS technology. TPMS could be
mandatory in European vehicles soon. Putting the
pressure sensor into the tire instead of the rim sup-
ports additional measurements such as the tire’s
contact to the street. In such an intelligent TPMS,
MEMS could also serve as energy harvesters that
could replace the battery. At least two companies
are reportedly working on such an ‘intelligent tyre’.

Chamila Rajakaruna,
Research Engineer,

National Engineering Research and
Development Centre (NERDC)
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Notice to the Press March 2019
“Raavana-1” the first satellite
designed and developed by Sri
Lankan engineers from Arthur C.
Clarke Institute for Modern Tech-
nologies (A cube satellite belong- I

ing to Nano satellite family)

Arthur C. Clarke Institute for Modern

Technologies (ACCIMT), Moratuwa is the only institute in
Sri Lanka working in the unique field of Space Technolo-
gies (or Space Engineering) in Sri Lanka, identified
through policy documents in Science Technology and
Research. The institute foot in to this field actively during
the past three years and started several international
initiations participating in United Nations space activity
sessions, satellite technology related basic capacity development
programs for the engineers in Japan, India and Russia.

The development of a satellite in the Nano satellite family was justified
to the National Planning Department and approved as part of gaining
National Pride (falling to the group of countries having operated a
satellite in space), accommodating payloads having space research
capabilities and most importantly developing the local engineers space
technology related capacity through practical hands on and thereby
transferring next level engineers in the country.

The"Birds” project is conducted by the Laboratory of Spacecraft
Environment Interaction Engineering, Kyushu Institute of Technology
(Kyutech) Japan one of the leading National Universities in Japan sup-
ported by UNOOSA (United Nations office for Outer Space Affairs) for
offering scholarships for the participating country engineers. Main aim
of “Birds” is a satellite technology project assistance for none space
faring countries by Japan, in developing the countries first satellite as
while capacity developing the participating engineers (Postgraduate
education in spacecraft engineering).

Sri Lanka (Arthur C. Clarke Institute for Modern Technologies) joined
in the third of such program (Birds 3) by participating two of the
engineers from the Institute (Mr. Tharindu Dayaratne and Ms. Dulani
Chamika)to Kyutech during 2017(ACCIMT board of governors during
that time, The former Director General ACCIMT, Deputy Director Gen-
eral (Techni-
cal)played
the key

role in this
effort), after
obtaining the
necessary
approvals
from the
cabinet
through the
Ministry of
Science,
Technology

Cube satellite overview (Raavana-1)

"Raavana-1’

the first satellite designed and developed by
3r Lankan engmeets from Arthur G, Clarke Institute for Modern Technologis

and Research. After going to Ky-
utech Japan our two engineers
joined with other engineers from
Nepal and Japan worked as a
team developing three cube sat-
ellites for the three nations (also
the first satellite of Nepal) while
upgrading there know through
practice utilizing the space
technology facilities there.

The sequence or the schedule
leading to launching of a satel-
lite is as follows, as applied to Raavana-1 also.

® Mission Definition Review (MDR)
Defining the specifications (sub system details

of the satellite and the orbit) of the satellite or
spacecraft and the mission it should undertake
(payload details and their
usage)

® Preliminary De-
sign Review (PDR)
The finalized techni-
cal details in MDR
is presented to

experts (and stakeholders), discussed, do necessary amendments
and finalization of the scope. Complete design of the satellite including
payloads is to be discussed in this session (circuit diagrams, block
diagrams, specification of subsystem designs).

® Critical Design Review (CDR)

The Engineering Model (complete electronic hardware of the satellite)
is completed in this phase and is to be tested in all critical conditions
that, it would expect during the travel to space (in the rocket) and
during orbiting in space, using artificially simulated environments in the
space craft laboratory (wide temperature ranges, radiation, vibration
etc.). During this session, improvements if necessary required by the
hardware are to be carried out and the system further tested, finalized,
presented and discussed to the expert group including the stakeholder.
® Complete the Flight Model of the satellite (FM)

After the successful CDR, the actual satellite (the Flight Model) to be
launched in to space is completed and some operational tests are
carried out in thisphase.

® Handing over to the Launch service provider

The Flight Model satellite has to be carried to the space using a launch
vehicle or rocket. This facility is a limited facility and only exists with
space giant countries. (USA NASA or Space X, Russia, ESA, JAXA

of Japan, China and India). The satellites done by other countries
need to get the launching service at cost or discounted offers through
collaborative exercises by above countries. Utilizing the agreement
signed between ACCIMT and Kyutech this service for the Raavana-1
will be done by JAXA and USA.

® Deployment to the space

The deployment of the satellite to space can be directly using a rocket
deploy or if it is to the ISS (International Space Station) orbit there are
special robot arms to carry out this task. Raavana-1 will be deployed to
the ISS orbit (about 400km) using a robot arm called “Kibo” of JAXA.
® Operation of the satellite

After the satellite is launched it takes some period to stabilize and start
telemetry operation with the established ground stations. A ground
station is established at Moratuwa Sri Lanka for this task and can also
utilize the networked ground stations in other countries (Birds program
contributing countries during past and future).

Wednesday, April 03, 2019 @
® Raavana-1

The ACCIMT engineers designed Raavana-1 satellite in Japan has a
dimension of 10cmX10cmX10cm (Width X Height X Depth) and be-
longs to a 1U Nano satellite category. ACCIMT had a plan to develop a
3U Nano satellite in next two years. (Refer satellite groups below and
weight)

Group name Mass (kg)
Large satellite >1000
Small satellite 500 to 1000
Mini satellite 100 to 500
Micro satellite 10 to 100
Nano satellite 11010

Pico satellite 0.1t0 1
Femto satellite | <0.1

A satellite is built as sub systems (electronic circuit module/s) to per-
form the functions and detailed below as applied to Raavana-1.

® Onboard computer sub system (OBC)

This is the brain of the satellite (similar to the motherboard of a com-
puter) which coordinates with all other sub systems and manages the
satellite housekeeping functions and payload functions.

® Communication and antenna sub system (COMM)

This is the radio frequency transmitter and receiver circuit which
establishes a bidirectional communication link for telemetry (command
and control) and datawith the ground station in the earth.

® Electrical Power Supply sub system (EPS)

This sub system generates power from the solar panels attached to
the six sides of the satellite and convert the voltage to be stored in

the rechargeable batteries. The battery voltage is regulated to supply
the necessary operating voltage and current to all other sub system
circuitry.

® Attitude Determination and Control Sub system (ADCS)
This sub system determines the attitude of the satellite with reference
to the three-orientation axis using the magnetics in the orbit. For active
stabilization of the satellite in the orbit, magnetic forces are applied
using torque coils in the satellite.

o Backplane Board sub system (BPB)

All the sub system electronic circuitry are inter connected using this
backplane slots similar to a computer motherboard expansion slots.

® The missions of the Raavana-1 are as follows
1.Camera for the media and social outreach activities

2.Attitude Determination and Control System for Active Stabilisation of
the satellite in the orbit

3.LoRa demonstration validate module (for future Nano satellite long
range communication methods, this has to be tested)

4 Most Nano satellites use a hardware back plane for the satellite sub
system interconnections which is having no flexibility. The proposed
software backplane based on Complex Programmable Logic Devices
is having full flexibility.

5.Study of the orbit magnetics (orbit of the ISS, 400km) using a mag-
netometer for verification purposes with what exists.

® Birds 3 Project final outcome

Raavana-1 together with two other cube satellites of Nepal and
Japanwere delivered to JAXA to be carried to International Space Sta-
tion (ISS) using the Cygnus cargo space craft of NASA on April 2019.
Afterwards using the Japanese robot arm “Kibo”, the satellites will be
deployed to the ISS orbit (around 400km from the earth) and become
operational after about a month.Telemetry commanding to the satellite
and data reception will be done by the ground station in Moratuwa.
Raavana-1 will be a great milestone in the history of Sri Lanka anyone
who talks about the space initiatives (or the space program) in the
country and the contributions of Arthur C. Clarke Institute for Modern
Technologies, today and in future, apart from the space research
activity oriented onboard missions (or payloads) of the cube satellite.
The world is still fresh to the Nano satellite era, so we should have a
pride in grabbing the latest technology at the right time although during
the past our technology was not so. The two engineers engaged in
the Raavana-1 will be completing their postgraduate master education
in spacecraft engineering discipline which is a lacking expertise in Sri
Lanka. The team of engineers studying about space engineering with
limited know how at Arthur C. Clarke Institute, through the interactions
with Dulani and Tharindu are upgrading their know how as well. In fu-
ture know how dissemination activities will be carried out to the society
and the professionals of the country in specific subject of Nano satel-
lite design including general concepts of a satellite (or space craft),
orbits and the process of satellite development where the society of a
technologically developing nation is interested on.

Prepared by,
Kavindra Jayawardena

(Director Communication Engineering)
Arthur C. Clarke Institute for
Modern Technologies, Moratuwa
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Latest innovations are

Interconnected with robotic

ooking at the man and
the history he made,
the world has evolved to the
latest through new innovations
and experiments.By identifying
the new innovation and executing
them in the right way would help to
meet all the development goals. The
development of a man was always
relied on effective measures taken to
initiate his ideas. Thomas Alwa Edision
is a fine example for this. He is the only
scientist who has done most number of in-
novations in the world and he has around 10
093 patent licenses.

At present, use of machines has entered
another level in the industry and incorporating
technology into it is considered a new invention.
As a result, man would be able to get all his work

done efficiently and a fine example for this is a
robot. The science has involved in such a way

where a man can get most of his work done by
a robot.

Use of robot technology is being rapidly spread in
many parts of the world today benefiting the man
in various ways and considered as an effective
measure for development.

Robot technology plays an important role in the
production industry, a wide group of engineers
have been formed to make and fix robotic
machines, programme and ensure its function.

During the process of production, robotic tech-
nology and industrial automation are linked
together. Industrial automation is to reduce the
physical intervention of human beings and
make it automatic and to implement these
machines could also be used. Robotic
technology is used in order to implement
industrial automation and reduce the

MDA Robot System for Testing the
Nuclear Reactors
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physical interven-
tion.

Therefore,
“Robot” can be
defined as a revo-
lutionary invention
of man to reduce
the invention of
people in every
work. Industrial
automation built on the concept of robotic technol-
ogy would be a huge success. As a result, labor cost
would be reduced and there is no need to assign
several persons to do one task yet several tasks

1

At present, use of ma-
chines has entered anoth-

er level in the industry and in-
corporating technology into it is
considered a new invention. As a
result, man would be able to get
all his work done efficiently and
a fine example for this is a robot.

could be done by one Robo. Moreover, it would
be much easier and profitable to improve quality of
the product, productivity and create a competitive
production. As Robos are multi functional, flexible
and could be used as required unlike automatic
machines or people.

By 2020, Global demand for robotic technology is
expected see an increase and the market would
reach USD 41 billion by next year. Robotic machines
sold during 2005 to 2008 is approximately 115,000
and 2010 to 2014 it s 171,000. It is a 48 percent
growth.

A finest example to show industrial automation
using robotic technology is the MDA corporation

in Brampton which uses robotic automation. They
develop robots used on the space shuttle and space
lab programs. The other is the ATS automation,
from product assembly and testing to specialized
processing machinery they offer an extensive range
of technology like medical equipment, telecommu-
nication, vehicle parts, computers, solar panels and
many other products and they are a company that
provides fully automated manufacturing solutions.

Through robotic technology, there will not be any
issues concerning management, supervision and
would lead to constant productivity. Issues such as
change, transfer, sickness that are very common
among the labor force would not be a concern any-
more and problems faced are comparatively less
when robotic technology and industrial automation
are implemented. It is also economically profitable.

Robotics are flexible and their functions could be
changed immediately according to the requirement.
One robotic could be programmed to do several
tasks. As it is a trouble-free mechanism, demand for
robotic technology and production has increased.

Many countries have already taken initiatives to
implement robotic technology to make a constant
production, invent new products and make huge
profits.

Without continuing to say that Sri Lanka is a de-
veloping country, it is very important to improve the
knowledge on science and technology to compete
with the other fast developing countries in the world.
It is important that we create a strong path and en-
courage the culture of innovations. In order to suc-
ceed in those challenges, opportunities should be
given to initiatives with new ideas and perspectives.

Sri Lanka Inventors Commission



|
Shilpasenayyd

for novel evolution’ 72
- . = — i S / . 4
iiEpromotion 0iﬁsﬁﬁw§ »

We buy many goods and ser-

vices from manufactures and

service providers for our day to day

needs. These goods and services

are acquired considering the past

experience, brand name and on recommen-

dation of other who use similar products and
services. Often we find that the product and

services we used is not up to the expected

quality leading to many critical performance

and safety issues.

Therefore the reliability of those goods and

services with regard to accuracy, quality and safety
is very important to any user or any others who take
decisions on behalf of the user. The relying on envi-
ronmental responsibility of a producer by their Inter-
national buyers based on ISO 14001 Environmental
Management System certification of the company,
relying on ISO 22000 Food Safety management
System certification to decide on the suitability of a
food supplier, relying on a medical report obtained by
a patient to treat the person by a medical practitioner
are several classic examples to understand the
importance of certifications and test reports. Impact
on quality and safety of consumers and environment
is of concern to all regulators and different stakehold-
ers along the supply chain of any commodity. Further
the reliability of the products and services depend on
conformity to International, National and Company
standards such as specifications or the requirements
that need to be satisfy to prove its acceptability
which have laid down for a product or a management
system and for which the producer or the service
provider claims conformance.

This is the reason that most of the producers and
service providers wants to obtain a third party cer-
tification or a test report form a certification body or
from a laboratory. The reliability and quality of such
test reports need to be verified by a third party and
attested the competence of the certification body or
the testing laboratory the process is called accredi-
tation. If the certification bodies and laboratories
whether it is medical or not, need obtain accredita-
tion if they to prove
the
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compe-
tency for any
certification
and for tests
performed by
them.
Safety of food consumed by people, tests cer-
tificates obtained to prove the conformity of the
product, any product certification given to a food
item to prove
conformity of the product to given specifications,
any inspections carry out by an inspection body
on food consignments therefore need to be ac-
credited and closely monitored by a third party to
ensure safety of consumers. This is also vital for
medicinal drugs and all other products that can have
immediate or late effects. Other
most important factor of safety is
the calibration of equipment and
machinery using for either testing
or manufacturing of products. The
Calibration is the comparison of
equipment against a known equip-
ment which can use to measure
the expected measurement to a
known accuracy and traceability.
Use of equipment and machinery
for manufacturing and evaluating
critical characteristics of a product
which can not only lead to poor
quality but also can be hazard-
ous to both people involved in
manufacturing the product and
consumers. Therefore using the
services of an accredited cali-
bration laboratory can easily
remove the risk of facing
said hazards.
Another important type of tests report
required by any society is medi-
cal reports such as pathological,
microbiological and biochemical
reports etc. Many medical lab-
oratories who conduct testing
on such requirements,
prescribed by a medical
practitioner to a patient to
understand the cause of ill-
ness and commence treat-
ments are not monitored
for its performance and
competence. If the result
of a particular test is wrong
that can lead to a serious
situation endangering the
life of the patient. There for it

D.N.S.Kuruppumullage
Director
Indexpo Certification Ltd
Former Director General of
SLITA

is the correct time for us to enforce accreditation to
such laboratories to prevent such situations. An-
other important aspect of safety is to ensure that the
competence certificates, License issues by different
organizations such as motor vehicle driving license,

boiler operator license and heavy
machinery operator license etc. need
to be recognized only if the issuing
authority has shown their compe-
tence to do so by obtaining accredi-
tation for ISO 17024 requirements.
Until recent past Sri Lankan certifica-
tion bodies, Laboratories both (prod-
uct testing and calibration) and
medical, Inspection bodies and
personnel certification bodies
depended on foreign accredi-

tation bodies to obtain their
accreditations however

with the establishment of

Sri Lanka Accreditation

Board (SLAB) now we

have local facility to

do our accreditations.

SLAB is also equally

having recognition

from International Accreditation

Forum (IAF) and International

Laboratory Accreditation Coopera-

tion (ILAC) member

countries and therefore accredita-

tions given by the Sri Lanka Accred-

itation Board for Conformity Assess-

ment (SLAB) are also internationally

recognized. It is the responsibility of

all who rely on certifications to ensure

that their certifications and test reports

are obtained from a properly accred-

ited certification body not only to ensure

safety of their services, but also ensuring

the safety of those who rely on their ser-

vices. This is an important social responsibility

of all including manufactures, service providers,
regulators and other interested parties so that the
world will be safe to all.



between a brain and a
device that enables signals
from the brain to direct
some external activity, such
as control of a cursor or a
prosthetic limb. The interface
enables a direct communica-
tions pathway between the brain
and the object to be controlled.
In the case of cursor control, for
example, the signal is transmit-
ted directly from the brain to
the mechanism directing the
cursor, rather than taking the
normal route through the
body’s neuromuscular
system from the

eurotechnology is any technology that has a fun-

damental influence on how people understand
the brain and various aspects of consciousness,
thought, and higher order activities in the brain. It
also includes technologies that are designed to im-
prove and repair brain function and allow research-
ers and clinicians to visualize the brain.

brain to the finger on a mouse.

By reading signals from an array of neurons and
using computer chips and programs to translate

the signals into action, BCI can enable a person
suffering from paralysis to write a book or control

a motorized wheelchair or prosthetic limb through
thought alone. Current brain-interface devices
require deliberate conscious thought; some future
applications, such as prosthetic control, are likely to
work effortlessly. One of the biggest challenges in
developing BCI technology has been the develop-
ment of electrode devices and/or surgical methods
that are minimally invasive. In the traditional BCI
model, the brain accepts an implanted mechanical
device and controls the device as a natural part of its
representation of the body. Much current research is
focused on the potential on non-invasive BCI.

Neurotechnology :

Present and Future

Advances in technology have enabled rapid
progress in neuroscience. New technologies have
allowed investigation and elucidation of mechanisms
and functions of the brain that have broad impact.
Neuroimaging, neurostimulatory and neuroprosthetic
devices, as well as development of unique pharma-
cological agents and approaches have shown con-
siderable promise in treating brain disease(s) and
injury. These emerging technologies have equally
strong potential to deepen our understanding of the
mechanisms of consciousness, cognition, emotions
and behaviors may influence current and future
concepts of mind, and may expand capabilities of
human-machine interactions, and the boundaries of
human performance. Thus, neurotechnology has the
potential to transform nearly every aspect of society.
This necessitates unifying scientific efforts toward
inter-disciplinary discourse that aims to 1) Shape
ethical conduct in research practice and social poli-
¢y, 2) Support infrastructure and resources needed
to advance responsible development of neurotech-
nology, and 3) Ensure and direct the applications of
these developments toward the public good.

Machine Learning and Neural
Networks

Machine Learning is an

application or the subfield of 22 fl’%
artificial intelligence (Al). ... 4

Neural networks are deep

learning technologies. It
generally focuses on solving
complex processes. A typical
neural network is a group of
algorithms, these algorithms
model the data using neurons for machine learning.

Emotion tracking — sensors, vision and
algorithms

Emotion recognition is the process of identifying hu-
man emotion, most typically from facial expressions
as well as from verbal expressions. This is both
something that humans do automatically but com-

Neuro Technologies to work on
Brain-computer interface (BCl)
Brain-computer interface (BClI) is a collaboration

Vidya. *

putational methodologies have also been developed.

Brain-to-brain interfaces

A brain-brain interface is a direct communication
pathway between the brain of one animal and the
brain of another animal. Brain to brain interfaces
have been used to help rats collaborate with each
other.

Some other technologies related to
neurotechnology.
Group behavior prediction
Predictive crime prevention
Image recognition (face recognition systems and
decision making)
Proactive APPS
High resolution MRI
Transcranial magnetic Stimulation
Augmented cognitive devices
Neural Biofeedback
Capacitive ultrasonic
transducers
Next gen neurop-
harmacology (with
personalized medicine)
Neuroprothesis
In Sri Lanka there are many research institutes and
Universities are conducting research on above tech-
nologies and most of them showing very successful
results. E.g. University of Moratuwa, SLIIT, NIFS,
UCSC ... ect.
At the ShilpaSena exposition National research
council plans to cover following areas in Neuro
Technology.
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