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The Vanishing Art of Acknowledgement
'Blessed are those that can give without remembering and  

receive without forgetting', an old adage says.

We have often received timely support, simple or significant, from 
someone around us. Without such a helping hand we might not 
have overcome difficult  situations single-handedly. Some benefactors 
prefer to remain anonymous, the ideal form of extending help. Others 
are motivated for publicity. Some of these angels who emerge at the 
right moment may be long time associates or total strangers. In any 
case,  gestures  of support are laudable and need to be acknowledged 
by the beneficiaries with all sincerity.  On many occasions, we 
see that a recipient of timely help does not even sport a grateful 
smile.  The insightful words  of Albert Schweitzer (1875- 1965), Nobel 
Peace Prize recipient, physician and theologist,  become relevant in this 
context:

“At times our own light goes out and is rekindled by a spark from 
another person. Each of us has cause to think with deep gratitude of those 
who have lighted the flame within us.”                            

We only see people who are stingy with words of appreciation 
for a job well done or a helping hand extended at a crucial situation. 
Societal culture or family value system does not seem to include the 
art of acknowledging as part of its charter.  Acknowledgment is one of 
the secret ingredients to motivate human behavior. Home, school and 
workplace need to endorse the value of gratitude.    

All of us  are blessed with a large heart;  it is only natural that we  strive 
to expand its horizon by seeking more and more avenues for rendering 
help to others in addition to expressing thanks for help received.

Finally, here is a poser to us:

“God gave you a gift of 86,400 seconds today. Have you 
used one to say “thank you?”

             - William A. Ward
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Nature Line

Achiote
The Lipstick Tree Lemon

As Food and Medicine
Lemon is the name of a small evergreen tree as well as its ellipsoidal golden yellow 

fruit, native to Asia. The fruit is used for culinary and non-culinary purposes through-
out the world, primarily for its juice, though the pulp and rind are also used in cooking 
and baking. The juice of the lemon is about 5% to 6% citric acid, which gives lemon a 
sour taste that makes it a key ingredient in drinks and foods such as lemonade. A study 
of the genetic origin of the lemon reported that it is a hybrid of sour orange and citron.

It is thought that lemons first grew in some regions of India, Burma and China. Lem-
ons were known to the Jews who had reported to have pelted an errant high priest with 
them during a festival in the 90s BC. They entered Europe no later than the 1st century 
AD, during the time of Ancient Rome. However, they were not widely cultivated. They 
were later introduced to Persia and then to Iraq and Egypt around 700 AD. Lemon was 
first recorded in literature in a 10th-century Arabic treatise on farming. It was distributed 
widely throughout the Arab world and the Mediterranean region between 1000 and 
1150 AD. The first substantial cultivation of lemons in Europe began in the middle 
of the 15th century. Lemon was introduced to the Americas in 1493 by Christopher 
Columbus on his voyages. Spanish occupation of the New World helped spread 
lemon to several countries. Now lemon is cultivated throughout the world. In 2010 
India topped the production list with about 16% of the world's overall lemon and 
lime output, followed by Mexico (~14.5%), Argentina (~10%) and Brazil (~8%). 



But in 2011 China took the lead pushing India to the third place. 
The origin of the word lemon may be traced to its earliest occurrence in a Middle 

English customs document of 1420–1421. The word draws from the Old French limon, 
Italian limone, Arabic laymūn or līmūn, and Persian līmūn, a generic term for citrus fruit, 
which is a cognate of Sanskrit nimbū meaning lime.
Use as Food

Lemon juice and the rind are used as food and drink in the forms of soft drinks, cock-
tails, marmalade and lemon liqueur. Lemon slices and lemon rind are used as a garnish 
for food and drinks. Lemon zest, the grated outer rind of the fruit, is used to add flavor 
to baked goods, puddings, rice and other dishes. The acidic content of lemon neutralizes 
amines in fish preparations. Lemon juice is frequently added to pancakes in the United 
Kingdom. It is an excellent substitute for vinegar, particularly when used in salad dress-
ings, and to flavor different culinary dishes. It is also used as a short-term preservative on 
certain fruits such as apples, bananas and avocados, where its acid denatures the enzymes 
that cause browning at cut surface and degradation. The leaves of the lemon tree are 
used to make a tea and for preparing cooked meats. They are added to chutney paste for 
flavor. Lemon is one of the main ingredients in many Indian cuisines. Lemon pickle is 
common as a part of everyday lunch in South India.

Lemons have high concentrations of citric acid. Sugars, dietary fibre, fat, pro-
teins, vitamins, especially vitamin C, calcium, magnesium, manganese, phospho-
rus, potassium, zinc, etc, are the other nutrients present in lemon. In 1747, James 
Lind's experiments on seamen suffering from scurvy involved adding lemon juice 
to their diets, when vitamin C was yet to be known. Lemon as a food can help a 
person maintain general good health and wholeness.
Use as Medicine

Lemon is used in Indian traditional medicines of Siddha and Ayurveda. Spanish 
popular medicine glorifies lemon that entire books were written on its remedial and ben-
eficial properties. Lemon acts as a general tonic for the liver and pancreas as well, regular 
consumption results in improved appetite which also eases the acidity in the stomach, 
helping a person deal better with ulcers, arthritis, physical symptoms of gout, as well as 
chronic rheumatism. Lemon juice used as a gargle or oral wash helps bring relief from sore 
throats, and can help alleviate gingivitis, as well as canker sores. The application of lemon 
juice on the body directly can help bring relief to persistent acne, athlete's foot, chilblains, 
stings and bites of insects, as well as ringworm, sunburn, and warts on the skin. Vomiting 
sensation can be prevented with the aroma of lemon by smelling.

Lemon is effective for the treatment of cases of putrefaction, particularly when it con-
cerns disorders in the liver. The high vitamin C content of lemon can actively aid in 
suppressing the onset of a cold. It is possible to prevent common cold by drinking a glass 
of warm and sugarless lemonade.  The citric acid present in the lemon strengthens the 
body affected by fever better than any other nutrient. Lemon juice is an effective remedy 
for influenza and related illnesses. It is an effective germicide and induces certain effects 
on the infective germ life brought on by influenza. Resistance of the body and the im-
mune system are boosted by consumption of lemons. The content of minerals found 
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in lemon forms an alkaline ash that aids in digestion. The use of lemon juice alone is in 
fact, capable of defeating at least twenty different types of infective germs in the human 
body. Lemon functions as a preventive medication for many types of conditions and 
disorders like infections of the stomach and the alimentary canal, all kinds of circulatory 
problems, as well as problems like arteriosclerosis, which is the thickening of the arterial 
walls in the body leading to symptomatic diseases. Lemons are considered to be ideal 
for detoxification of the body. 

Compounds called bioflavonoids in lemon help in strengthening the inner lining of 
the blood vessels. Weakened capillaries and varicose veins are treated using the whole fruit 
and the pith in particular. Circulatory disorders of all kinds and bleeding gums are also 
alleviated by its ability to strengthen blood vessel walls. Many chronic illnesses can also be 
treated by the general tonic effects of lemon. 

Persistent anxiety, blood pressure problems and different types of respiratory in-
fections may also be beneficially treated using the remedies made from lemon. Lem-
on based remedy aids the formation and development of leukocytes in the blood, it 
helps improve and boost the memory, it actively strengthens nails, and also induces a 
sense of well being in the person, while having a cleansing effect on the skin. 
Lemon oil

Lemon oil is extracted by cold-pressing the rinds. A kilogram of lemon oil is extracted 
from about three thousand lemon rinds. Some principal chemical compounds found in 
lemon oil such as limonene, gamma-terpinene, beta-pinene, alpha-pinene and sabinene 
are found useful in fighting the meningococcus bacteria, typhoid bacilli, staphylococcus 
aureus strain, and pneumococcus bacterial strain. A 0.2 percent solution of the lemon oil 
can effectively fight the diphtheria bacterial strain and the tuberculosis bacterial strain. 
Anti-depressant effects induced by the lemon oil have also been observed in human trials 
under clinical test conditions. It is used in aromatherapy to enhance mood.

The antiseptic property of lemon oil and its bactericidal effects are useful in the 
treatment of many diseases affecting the body. The therapeutic grade essential oil of 
lemon has a great potency, and is resistant to viral and bacterial agents. Hospitals in 
Europe and England are known to make extensive use of lemon oil for fighting such 
agents.
Other Uses

The juice mixed with salt or baking powder is used to brighten copper cookware. 
The acid dissolves the tarnish and the abrasives assist the cleaning. The juice can deodor-
ize, remove grease, bleach stains, and disinfect; when mixed with baking soda, it removes 
stains from plastic food storage containers. Lemon oil is used as a wood cleaner and pol-
ish, where its solvent property is employed to dissolve old wax, fingerprints, and grime. 
Lemon oil is used as a nontoxic insecticide. Lemons were the primary commercial source 
of citric acid before the development of fermentation-based processes. The lemon juice 
may also be used to soften water. The lemon juice in water makes for an excellent rinse 
when using it after shampooing hair.  Lemon juice is a natural hair color lightener.

[CGS]
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Inclusive Development
What it Means

Inclusive development means respecting the full human rights of every person, 
acknowledging diversity, eradicating poverty and ensuring that all people are fully 
included and can actively participate in developmental process and activities regard-
less of age, gender, disability, state of health, ethnic origin or any other characteristic.

Often many people are excluded from development on account of their gender, 
ethnicity, age, sexual orientation, disability or poverty. Such developments result in 
deepening the inequality across the world. It is worth mentioning that the net result 
of the developments done so far is that the richest ten percent of people in the world 
own 85 percent of all assets, while the poorest 50 percent own only one percent.

Inclusive development is a process which leads towards the goal of an Inclusive 
Global Community. Here, the two basic concepts of ‘inclusion’ and ‘development’ are 
equally important.

Diversity is a reality of life. Some people are excluded from society because of 
differences due to a range of universal, cultural, economic, or context specific fac-
tors. Inclusion is the process of changing the society to accommodate the differences 
combating discrimination. To achieve inclusion, one has to focus on the society to 
remove the barriers of exclusion and also focus on the group of people who are ex-
cluded to build their capacity and support their lobbying for inclusion. Inclusion 
involves everyone in society at all levels and hence collaboration and networking are 
core strategies to achieve inclusion.  

The objectives of development need to be carefully set. The Millennium Summit 
of the United Nations in 2000 has set eight international development goals called The 
Millennium Development Goals (MDGs) to be achieved by 2015 which provide a 
basic framework:

(i)To eradicate extreme poverty and hunger (ii) To achieve universal primary educa-
tion (iii) To promote gender equality and empower women (iv) To reduce child mortality 
(v) To improve maternal health (vi) To combat HIV/AIDS, malaria, and other diseases  
(vii) To ensure environmental sustainability (viii) To develop a global partnership for 
development.

The key ingredients of development are; povety alleviation, human rights 
and civil society participation.The only way to attain inclusive development and 
thus reduce inequalities is that all groups of people contribute to creating opportunities, 
share the benefits of development and participate in decision-making. Inclusive devel-
opment follows UNDP's human development approach and integrates the standards 
and principles of human rights: participation, non-discrimination and accountability. 
There are many elements for a nation to consider in pursuing inclusive development. 
The most important one is how to create productive and gainful employment. This 

Info Line
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Gemstone Crafts
Painting with Gems

"Jewelry takes people's minds 
off your wrinkles", “Diamonds are 
a girl’s best friends.” Popular sayings 
like these illustrate the association 
between gems and personal adorn-
ment in the common mind. But 
gems have contributed to extremely 
rich and decorative forms of art such 
as gemstone painting and gemstone 
carving. 

Gemstone painting originated in 
Rajasthan about two hundred years 
ago. Rajasthan is famous for its abun-
dant varieties of precious and semi-precious stones which lend themselves 
to diverse forms of use. The most decorative use of these is made in gem-
stone painting. The unique aspect of this form of art is that the colours 
are provided by the gemstones instead of artificial or vegetable dyes. These 
hues give the painting a brilliant look.

As the name suggests, either real or semi-precious stones are used in 
gemstone paintings. The real gems include emerald, ruby, blue sapphire, 
yellow sapphire, multi colored sapphires and pearl. Agate, amethyst, 

Art Line

should be closely knit with effective and efficient social safety nets to protect the weaker 
ones who cannot work or who earn too little. Most of the developing countries need 
to enhance public services by building schools and hospitals, training teachers and 
doctors, and providing access to water, sanitation and transportation, to reach the 
MDGs. This requires substantial public spending and well-designed fiscal policies 
- the way a government collects and spends public resources - can play a major role 
in stimulating growth and reducing poverty.

Inclusive development shall also consider the sustainabil-
ity of development. (EKL 107- Sustainable Development – What it means)  
The International Disability and Development Consortium (IDDC- http://www.iddc-
consortium.net/) and its members aim to promote inclusive development.

[Details on http://www.undp.org,  http://inclusive-development.org/]
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blood-stone, citrine, carnelian, crystal, jade, jasper and garnet, lapis-lazuli, 
malachite, peridot, tiger's eye, tourmaline are among the semi-precious 
stones used in this art form. Extreme care is used in the selection of these 
stones which are then ground and finally pasted on the rear side of a sheet 
made of either glass, marble or acrylic. The painstaking pasting process is 
done by means of a pinhead point. The work is done entirely by hand and 
at no point is machinery used.

Watercolor is used in making the outline of the painting which gives it a 
sharp look. The success of this work is dependent on the skill and precision 
of the artist. The use of crushed gemstones ensures their luster and splen-
dour for years together. The themes of these paintings deal with Indian 
traditions and the artists give full rein to their imagination and aesthetic 
sense while creating their masterpieces in gemstones.

Gemstone paintings can be found in China too. But the difference is 
that they do not use powdered or ground gemstones. The Chinese make 
use of very small gemstones of different shapes and sizes with the designs 
set on a wooden board.
Gem Cuttings

Semi-precious stones are used in gem cuttings. This work is also referred 
to as gem carving while the artists are known as gem cutters. There are 
mainly two types of gem cuttings. In gem engraving the design is cut into 
the flat surface of the stone while in relief carving the design projects out 
of the background. The stones used in gem carving include hard organic 
minerals such as amber and jet.

 The art of engraving on gems had been practiced in many parts of the 
ancient world. In those days it was a magnificent art form but in later times 
it was brought into use in official matters too. Small carved gems mounted 
on rings were used as seals. A finely carved seal was useful as it prevented 
any attempt at forgery. Inscriptions and images were carved onto the sur-
faces of gemstones. 

Gem carving was an ancient art in Asia. Chinese jade carvings were 
used in sacred rituals. The ancient Chinese ascribed strong powers to jade. 
The aristocrats of the Han dynasty (206 BCE–220 CE) were buried in jade 
burial suits as it was believed that jade would preserve the body. The an-
cient Chinese also believed that gemstones have the required properties for 
detecting and neutralizing poisons. The art of jade carving originated dur-
ing the Han period. Till about 1800 the whitish nephrite jade was highly 
popular only to be replaced later by the deep green jadeite. The Aztecs tribe 
of America also ascribed medicinal properties to jade. They believed that it 
could cure ailments of the kidneys.

 In ancient societies such as the Indus Valley civilization and the Near 
East, inlays of semi-precious stones were used for decorating sculptures. 

July 2014Executive Knowledge Lines9



For instance, statues quite often had eyes inlaid with white shell and blue 
lapis lazuli. 

Gem carving was an important part of Islamic culture too. This art reached 
the height of its glory during the days of the Mughal Empire in medieval India. 
Architectural masterpieces such as the Taj Mahal, the Red Fort and the Agra 
Fort boasted of inlaid panels of precious stones. The wealth of the Mughal 
court was such that priceless gems like rubies and emeralds were inset lavishly 
in weapons and articles of daily use such as goblets. Who has not heard of the 
world famous Peacock Throne, the jeweled throne of the Mughal Emperors? It 
was a masterpiece, which was completed in seven years at a cost of Rs 1 crore. (In 
present day estimates the cost could go up to many crores of rupees). The pre-
cious stones used in its carving included rubies, garnets, diamonds, rich pearls 
and emeralds, along with solid gold. Every inch of it especially the peacocks 
atop the throne was heavily encrusted with jewels. Tragically for India, this 
throne was carried off by the Persian invader Nadir Shah in the 18th century. 
It is now lost to posterity. Gem carving was lavishly practiced in the Ottoman 
Empire but the artistic standards failed to match the beauty of the Mughal 
carvings.
Western Traditions

In the West various varieties of quartz were traditionally used. These 
include amethyst, chalcedony, agate, onyx, carnelian, heliotrope jasper and 
a transparent, colourless form of quartz known as rock crystal. Gemstone 
carving was practiced in ancient Greece. Gemstones were used in the carv-
ing of elaborate vessels. 

This art flourished in medieval Europe. In 16th century Florence in 
Italy, the ruling family, known as the Medicis, developed the pietra dura 
style of gem carving. This technique involved the use of coloured mar-
bles as well as gemstones to create multi-coloured inlays. Another specialty 
of those times was the production of vessels and small sculptures carved 
from a single stone, and often mounted with gold. This particular art was 
practiced in Milanese workshops too. It became popular in other parts of 
Europe too. 

Extravagantly carved vessels for serving sweetmeats and fruits were 
highly popular in the European courts of the 16th century. These were 
made of hardstones supplemented by bases and mounts created in pre-
cious metals, enamel and jewels. These vessels were also put up for display 
either as centerpieces or on sideboards. Peter the Great of Russia founded 
the Peterhof Lapidary Workshop in 1721. The creations of this workshop 
inspired the passion for hard stones among the royalty and nobility of 18th 
century Russia. Venice was famous for gem engravings and gemstones of 
very high quality continued to be produced till the mid-nineteenth cen-
tury.  

[Padma Mohan Kumar]

10Executive Knowledge LinesJuly 2014



Info Line

 Information Explosion 
The Challenge _ Part 32

‘Technology can relieve the symptoms of a problem without affecting the 
underlying causes. Faith in technology as the ultimate solution to all 
problems can thus divert our attention from the most fundamental problem 
-- the problem of growth in a finite system -- and prevent us from taking 
effective action to solve it’ – Donella H. Meadows, American Environmental 
Scientist, Writer and Teacher

(iv) Futurologists  believe that at least a beginning will be made in 
the practical realization of some of the hitherto unimaginable possi-
bilities like physical and mental capacity augmentation and behavior/
character modifier implants, sensing and controlling thinking through 
non-invasive and invasive techniques, mind-mind communication 
and the like before the turn of this century. The futuristic embedded 
implants to be used for interfacing the live tissues will be marvels of 
human ingenuity  and creativity incorporating  the most advanced 
knowledge from diverse fields of technology and sciences, unconven-
tional design approaches and application methodologies. At the same 
time, as indicated in the previous section, increasing use of embed-
ded implants will make many of those IT applications more and more 
physically invasive. String field theory co-founder Michio Kaku says 
that within the coming decades may be we will have Brain 2.0, i.e. our 
consciousness on a disk which will survive even after we die. "I think, 
in the coming years, we will have a brain pacemaker that can stimulate 
the memory of people with Alzheimer's disease. They will be able to upload 
simple memories of who they are and where they live. Beyond that, we will 
be able to use electronics to upload vacations we never had, perhaps. And 
the internet itself will be a brain-net of emotions and memories…”[1]; (v) 
Virtual reality is a rapidly progressing segment of IT applications. The 
flip side of virtual reality applications lies in its powerful and invasive 
impacts on the human brain, by deeply implanting the experiences of 
virtual world in the neuronal networks of the brain. It is a scientifically 
proven fact that human brain cannot distinguish between real and 
imagined experiences, and likewise, between real and virtual reality 
experiences too. The adverse impacts of their misuse, over use and abuse 
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can have immensely devastating effects on the individuals and society; (vi) 
Commercial compulsions or otherwise, in recent times a large number of  
applications are being created only to catch the attention of the mass and 
hook  them to keep using those applications. We are witnessing far greater 
growth of such ‘junk’ applications than the really beneficial and produc-
tive ones. Former applications strictly serve no useful purpose for the us-
ers, except making the users passive and lazy by increasingly engaging and 
wasting  their valuable time in using those applications; added to this, they 
are highly habit forming and addictive; (vii) Side-by-side with the advance-
ments of IT, its abuse is also growing very rapidly. A prominent example is 
the emerging scenario of cyber crimes. Certain weird and cruel forms 
of cybersex based on virtual reality techniques, spreading provocative 
messages or false information on social media or virtual human traf-
ficking which employ some of the current developments in technology are 
a few specific examples among the many such new antisocial activities 
being perfected with the help of technology innovations. And so 
on!

Some of the Known Adverse Impacts of 
Information Technology

	On the ecology: Examples – Information technology industry’s 
contribution to global warming  owing to rapidly growing energy 
consumption and carbon emissions  are increasing at alarming 
rates. It is estimated to contribute to over 3% of global carbon 
emissions which is increasing by ~ 6% a year. Compare this with 
the 3% annual growth of aviation sector; millions of tons of toxic 
pollutants generated from manufacturing stages  through reuse, 
recycling to disposal of electronic products and systems#; hazards 
posed by the electromagnetic radiations 

	On the humans: 
v	Known and yet to be understood long term invasive impacts on the 

human nervous system. Some of them interfere with and modify 
the development and natural evolution of the human brain; many 
of these are irreversible and lead to genetic transformations  

v	Physical impacts like those on the musculo-skeletal system, 
sensory organs and general health 

v	Ever increasing levels of chronic stress  
	On the social, cultural, ethical and value systems: Examples – 

Subtle,undesirable and unhealthy lifestyle changes in individuals; 
gradual erosion of social and ethical values and social order; 
proliferation of cyber crimes and anti-social activities
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Scientific  studies conducted  by the prestigious research centers 
of NASA and others show that human civilization and culture as 
we know it today will gradually disappear from the face of earth in 
not so distant a future. Large scale and organised over exploitation 
of the scarce natural resources and  progressive destruction of natu-
ral ecosystems and environment consequent to uncontrolled and 
careless way of deploying technology and the associated disruptive 
impacts of technology particularly like those on socio-economic 
fronts, social systems and values,  which we are witnessing in mod-
ern times, are being blamed as the main reasons for this. In all those 
studies IT has been identified as a major contributing component 
leading to the above mentioned situation.

Some of the known adverse impacts of IT are indicated in the insert 
(which were discussed in detail in this article series). It can be seen 
that most of those adverse impacts are quite unique to IT alone. The 
emerging scenario of advancements in IT points to its huge potential 
and possibility to directly inflict damages to the humans and irrevers-
ibly disrupt and destroy the social, cultural and value systems, which 
are long cherished by all mankind and considered to be the hallmark of  
civilization. IT unlike other forms of technologies can be directly 
misused, overused  and abused by individuals and the common man, 
which imply large scale disorderly damages spreading very rapidly 
across all the segments of human activities. 

(# A study published in the recent issue of International Journal 
of Environmental Technology indicates that India will be facing the 
challenge of disposing over 130 million obsolete desktop computers 
and 900 million laptops within the next decade. These e–wastes are 
non-biodegradable and involve dangerously toxic pollutants including 
heavy metals like mercury and lead, and plastics which are difficult to 
remove from the environment. This estimate does not include the even 
bigger volumes of pollutants going to come from other segments of 
the IT industry like those from communications technology industry 
(media electronics inclusive), consumer industry etc ) 
[1] String theory genius explains the coming breakthroughs that will 

change life as we know it, The Times of India, March 10, 2014
(To be continued)          

[Dr H Ganesh]
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Dogs and the Demented 
Partners in Care Giving

Improve your concentration.
Use reasoning and fill each row, 
column and 3 x 3 grid in bold 
borders with each of the digits 

from 1 to 9.
Solution on page 20

EKL Sudoku 92 
[Hard]

2 7 3
5 6

8 2 9 7
2 1 5 7 8

9 8 1 6 2
9 1 5 3

6 9
8 9 3

As far as I can remember and as far as I know, my family for three 
generations were never without a dog.  In the old family albums, I see my 
father and mother or grandparents posing with their dogs.  According to 
my mother, Tommy and I shared the same milk; he was bought as a little 
puppy when I was a baby.  The tradition continues to the fourth and fifth 
generations. What would be the single quality in dogs that I cherish most?  
Love; but love is inseparable from the immediate two, trust and faith. It is 
this nature of dogs that makes humans, human. 

Ten years ago, my mother passed away, after a tormenting seven years 
of affliction with Alzheimer’s Disease, one of the common forms of de-
mentia. Our dog, Tommy (they were mostly Tommy except for a few) 
would every morning go to her, lay his head on her lap or lie down beside 
her feet as she sat on a wheel chair and gazed at the void.  Until the later 
stages of her illness, whenever she would have a few moments seemingly 
normal, she would reach out to Tommy and fondle his head; and Tommy 
would look up and smile and wag his tail. Unknown to me, Tommy was 
offering a little solace which science now call Animal Assisted Therapy 
(AAT). 
Dogs in human healthcare 

Dogs have been companions to humanity for more than 40000 years. 
In work and war, at home and field, dogs have continued to serve us.  
Domestic dogs are considered as part of the family. Coming to health care, 

Pets Line
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dogs have been used as guides for the blind and to help people with lim-
ited mobility since long. While everybody is familiar with guide dogs for 
the blind and there is a growing awareness of hearing assistance dogs and 
dogs that help people with limited mobility, the public is just becoming 
aware of the role of dogs providing help for individuals suffering from 
mental problems. For more than 150 years, the benefits of human–animal in-
teraction in human health have been observed and recorded. The famous 
nurse, Florence Nightingale had recognized that animals provide a social 
support in institutional health care of the mentally ill. Yet scientific data 
as acceptable by modern society is scant in the matter.  Studies came to be 
initiated only in the 1980s.  Recent years have witnessed a surge of interest 
in the relationship between companion animals and human health. 

While a wide variety of species such as cats, rabbits and birds have been 
shown to offer therapeutic value to humans, the domestic dog has been 
employed considerably more in experimental and applied settings than 
any other animal. A study by Deborah Wells suggests that dogs can have 
prophylactic and therapeutic value for people.  While in physical health, 
dogs are used for their ability to detect cancer, seizure and hypoglycae-
mia, dogs have been found to ameliorate the effects of stress, reduce levels 
of anxiety, loneliness and depression and enhance feelings of autonomy, 
competence and self-esteem. Many of these psychological benefits arise di-
rectly from the companionship that dogs offer people.  Their greeting ritu-
als, naturally affectionate disposition, loyalty and widely perceived ability 
to love unconditionally may all serve to promote feelings of self-worth and 
self-esteem. That dogs can improve the psychological well being of people 
has resulted in their wide use in therapy. 
Dementia

Dogs and other pet animals are now being increasingly used for 
therapy for patients with dementia.  Dementia is a chronic disorder of 
the mental processes caused by brain disease or injury. This is marked 
by memory disorders, personality changes, and impaired reasoning.  
Memory degenerates over a period; the ability to live the life of a nor-
mal person is lost and the patient is in a vegetative state. Alzheimer's 
disease is a neurological disorder in which the death of brain cells caus-
es memory loss and cognitive decline. A neurodegenerative type of 
dementia, the disease starts mild and gets progressively worse.
Dog therapy

In US and other western countries, using the service of trained dogs as 
therapists in nursing homes and hospitals is becoming widespread. Several 
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studies suggest that the presence of a dog reduces aggression and agita-
tion, as well as promoting social behaviour in people with dementia. 

Animal assisted therapy (AAT) has a powerful calming effect on 
individuals that love animals. AAT has been introduced into long-term 
care and adult day care settings to reduce agitation, apathy, and prob-
lem behaviours.  Purposeful activities are gradually introduced during 
the therapy sessions, including playing with a dog, feeding, brushing, 
talking to the dog and handler, and reminiscing about past pets. Re-
search shows that the effects include a noticeable decrease in agitation 
as well as passive, indolent and apathetic nature and increase in postive 
attitude.

In addition, dementia patients benefit from the presence of therapy 
animals because of physical activity by taking the dog out for a walk or 
playing with a ball.  Dementia patients have been noticed to eat more 
following a dog’s visit.  Moreover the presence of a dog and its human 
companion itself is a pleasurable time for the patient.  Dogs and other 
pets have shown to create a calming effect on dementia patients.  In 
USA, Scotland and Israel, there are organisations which train dogs to 
take care of the dementia-affected people. (see:http://www.psycholo-
gytoday.com/blog/canine-corner/201401/assistance-dogs-alzheimers-
and-dementia-patients). 

In spite of its unquestionable loyalty and devotion to humans, in 
spite of the love and trust that the dog places upon its human master, 
in spite of the sacrifices that the dog has made for man – in war, in 
laboratories – even the first live being sent to space was a dog, Laika; 
in spite of all this, man holds the dog in contempt. Perhaps the only 
contemptible act that the dog has done as an animal, is to have chosen 
man as its friend. A friendship we should repay by taking care of the 
unfortunate strays and not killing them en masse. Man will under-
stand only the language of utility. At least for the sake of utility, let us 
care for the dog. 

                          [Balachandran V]
 balanpnb@gmail.com

A man must be big enough to admit his mistakes,  
smart enough to profit from them,  
and strong enough to correct them.

   - John C. Maxwell
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Do We See The Reality?
A Study in Human Perception – Part 11
‘It has been said that man is a rational animal. All my life 
I have been searching for evidence which could support this’  
– Bertrand Arthur William Russell, (was a British philosopher, 
mathematician, logician, historian, social critic and political activist)

Info Line

The neuronal networks interconnecting 86 billion neurons through 
several hundred trillion synaptic junctions, theoretically should empower 
the human brain with staggering complexity and processing capabilities. 
But in reality it doesn’t happen that way. It is a well known scientific fact 
that inspite of these potentially impressive possibilities of the human brain it is 
severely capacity and capability limited due to various reasons. Consider, for 
example, perceptual processing related to visual perception and cognition. 
As indicated above, the human brain’s complex neuronal networks have 
the potential ‘to process and exchange prodigious amounts of information over 
a distributed neural network in a matter of milliseconds – such a massive par-
allel processing capacity permits our visual system to successfully decode complex 
images in 100 ms, and our brain to store upwards of 109 bits of information 
over our lifetime. However, behavioral research has highlighted three major 
bottlenecks of information processing that can cripple our ability to consciously 
perceive, hold in mind, and act upon the visual world [1]’. For more informa-
tion see the report of René Marois and Jason Ivanoff, Department of Psy-
chology, Center for Integrative and Cognitive Neurosciences, Vanderbilt 
Vision Research Center, Vanderbilt University, Nashville, TN, USA [1]. 
Considering the fact that over 75 – 90% of all the information we receive 
from the external world is through the visual sensation, understanding 
the limitations on visual perception processing assumes great importance. 

Perception being fundamental to the survival of humans, its develop-
ment to the present day levels has all along the past been dictated by the 
evolutionary force of natural selection. From the standpoint of survival 
this natural development serves the purpose exceptionally well, but may 
otherwise appear to be imposing innumerable constraints on several 
fronts. The limitations on visual perception processing indicated above 
may be thought of as one such consequential effects of evolution. A few 
more examples of perceptual processing by way of illustration of some of 
these concepts are presented below. 

‘Perceptual constancy’ is an important aspect of our perceptual interac-
tion with the external world. Perceptual constancy (or subjective constancy) is 

July 2014Executive Knowledge Lines17



the perception of an object or quality as constant even though our sensa-
tion of the object changes. While the physical characteristics of an ob-
ject may not change, in an attempt to deal with our external world, our 
perceptual system has mechanisms that adjust to the stimulus. Perceptual 
constancies in visual perception exist for shape, color, lightness, distance, 
location etc.  For example, in size constancy, within a certain range, peo-
ple’s perception of one particular object’s size will not change, regardless of 
changes in distance or the video size change on the retina [2]. ‘Our eyes 
deceive us when we look down the railway tracks, but our brains do not. 
The rails appear to converge in the distance, but we know the rails are 
parallel. We know that they are the same distance apart  a mile down the 
track as they are where we are standing, so the brain says, “The tracks only 
appear to converge because, they are distant.” But how does the brain know 
that the tracks are distant? The brain answers, “They must be distant because 
they appear to converge” (Hunter et al., 2007, 82) [3]’. This is an example 
of distance constancy in visual perception. Or consider the phenomenon 
concerning color perception – there is some ordinary sense in which an 
unpainted ceramic coffee cup made from a uniform material looks a uni-
form color when it is viewed under uneven illumination, even though the 
light reflected by the shaded regions to our eyes is quite different from the 
light reflected by the unshaded regions to our eyes. Perceptual constancy is 
not limited to vision alone. Consider auditory volume perception: There 
is some ordinary sense in which a speaker’s voice sounds the same volume 
when heard from across the room and when heard from a distance of 1 
meter, eventhough the energy striking our ears under these two conditions 
is very different [3]. In music, subjective constancy is the identification of 
a musical instrument as constant under changing  timbre or ‘conditions 
of changing  pitch and loudness, in different environments and with dif-
ferent players’. In speech perception this means that vowels or consonants 
are perceived as constant categories even if acoustically, they vary greatly 
due to phonetic environment (coarticulation), speech tempo, speaker's 
age and sex, speaker's dialect, etc [2].

Perceptual constancy is about absence of change. In one way it is noth-
ing more than a stability in perceptual response across a range of varying per-
ceptual conditions….Without this kind of constancy, we would experience 
the world as a Jamesian blooming, buzzing confusion – a constant flux of 
colors, shapes, and sounds with no apparent organisation…If perception 
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were incapable of representing the world as in some ways constant despite 
various changes in our perceptual circumstances, it would radically mis-
represent the distal world: it would fail to reveal ways in which the world 
is stable [3].

Consider another aspect of perception – the phenomenon of ‘per-
ceptual contrast’. A contrast effect is the enhancement or diminishment, 
relative to normal, of perception, cognition or related performance as a 
result of successive (immediately previous) or simultaneous exposure to 
a stimulus of lesser or greater value in the same dimension. (Here, normal 
perception, cognition or performance is that which would be obtained in the 
absence of the comparison stimulus—i.e., one based on all previous experi-
ence). A classical example of  visual perception contrast  is: A neutral gray 
target will appear lighter or darker than it does in isolation when im-
mediately preceded by, or simultaneously compared to, respectively, a 
dark gray or light gray target. Perceptual contrast’s effect  with respect 
to vision extends to chromatic color, size, spatial frequency, orienta-
tion, motion,  and speed as well to several other aspects of perception 
and cognition [4]. 
[1] www.psy.vanderbilt.edu/faculty/marois/.../Marois_Ivanoff-2005.pdf
[2] http://en.wikipedia.org/wiki/Subjective_constancy
[3] Perceptual Constancy, Jonathan Cohen, University of California, San 

Diego
[4] http://en.wikipedia.org/wiki/Contrast_effect

(To be continued)
[Dr H Ganesh]

EKL on Magzter
We are pleased to announce our arrival at the digital news 

stand, Magzter. Anybody can subscribe EKL through magzter for 
an e-version.

Log on to www.magzter.com, register with your own user id 
and password and then you can subscribe the selected magazines 
by making online payment. There is a search option also wherein 
you can search for a magazine and have preview of it.
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Mental Health
A State of  Well-being

Health is defined by WHO as a state of complete physical, mental, and 
social well-being and not merely the absence of disease or infirmity. WHO 
expert committee on mental health understands that the mental health  is 
influenced by biological and social factors.

For long,  the mentally ill were considered to be possessed by devils.  
Patients were locked up in tall jail-like buildings far away from  centers of 
population, alienated  by the rest of  the society. By 20th century, psychiatry 
began to make scientific advances. In India,  surveys showed morbidity 
rate of not less than 18-20 per 1000 of all illnesses, which is almost same 
as  in other parts in the world.
Warning signals  of poor mental health 

Are you always worrying?
Are you unable to concentrate because of unknown reasons?
Are you continuously  unhappy without a justified cause?
Do you lose your temper easily and often?
Are you troubled by regular insomnia?
Do you have fluctuations in moods, depression, elations etc.?
Do you dislike to be with people?
Are you upset if your routine of life is disturbed?
Do your children consistently get on your nerves?
Are you always right and the other person always wrong?
Do you always have some pain for which no doctor can  find a 

cause?
Types of Mental Illness

There are major and minor illnesses. The major illness are called 
psychoses. Here the person is insane and out of touch with reality. 
These are major illnesses:

Schizophrenia:  It is a split personality in which the patient lives in 
a dream world of his own.

Maniac Depressive  Psychosis: The patient have symptoms vary-
ing from height of excitement  to depth of depression. He has suspi-
cions and depressions.

Paranoia: He has extreme suspicions and  delusions.
Psychoneurosis or Neurosis: Patient is unable to react  normally the 

life situations. He exhibits peculiar fears,  compulsions and obsessions.
Personality and character disorders: Mainly due to childhood expe-

riences and perceptions.

Health Line
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Causes of Mental Ill Health
There are multiple causes of mental ill health. Agent, host and en-

vironment are some of the  chronic disease factors which  influence  the 
mental ill health.

Organic Conditions: cerebral atherosclerosis, neoplasms, metabolic 
diseases, endocrine diseases and chronic diseases like tuberculosis, leprosy, 
epilepsy etc.

Heredity: may be an important factor. A child with schizophrenic par-
ents is 40 times more likely to develop the same condition than those of 
healthy parents.

Social and Pathological Causes: Social and environmental factors com-
prise the following: worries, anxieties, emotional stress, tension, frustrations, 
unhappy marriage, broken homes, poverty, industrialization, urbaniza-
tion, changing family structure, economic insecurity, cruelty, neglect etc. 
Other factors like carbon disulfide, mercury, manganese, tin and lead 
compounds, iodine, psychotropic drugs like alcohol, barbiturates, griseof-
ulvin, thiamine, pyridoxine, infectious diseases like measles, rubella during 
pregnancy etc. may cause brain development. Road accidents, occupa-
tional accidents, radiation etc. may cause nervous system disorders.
Crucial Points in the Life-cycle of Human Beings

Prenatal period: women requires assistance in the emotional and physi-
cal needs during pregnancy.

During the first five years of life, the child should experience 
warmth, and individual relationship from his father and mother.

A school child must get emotional and satisfactory support from the 
school staff. Proper teacher–pupil relationship and the climate of classroom 
are important.

Adolescence to manhood or womanhood is often stormy  with dangers 
of mental health, and may result in juvenile delinquency. There is need for 
independence, adequate adjustment to opposite sex and ideas of elders.

Old age develops mental health problems in developed and under de-
veloped countries. Economic insecurity, lack of a home, poor status and 
insecurity.

Thus, needs of man remain the same -  need for affection, need for 
belonging, need for achievement, independence, recognition, approval,  a 
sense of personal worth, and the need for self-actualization.

[Dr P P Nayar, Ananthapuri  Hospitals and Research Centre, 
Trivandrum, India]

Most people are other people. Their thoughts are 
someone else's opinions, their lives a mimicry,  

their passions a quotation. 
-  Oscar Wilde
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“Amassing” Mind Control
The Media Game

Media is so vast that it could almost be compared to a different virtual 
dimension. On one hand, media may be referred to when talking about news 
channels, advertisements and any other form of the same which reach out to a 
very large audience. On the other hand, media may denote videogames, films 
and books which appeal to a select section of society.

News channels have historically been defined as a means of informing the 
public on significant events taking place all over the world. From politics to 
sports to the weather forecast, news channels cover an array of topics. How-
ever, channels seem to have lost their purpose. They have now developed into 
means of influence and grave forms of mind control. News channels have now 
made it a habit of frequently taking-on the reins of our choices and assump-
tions.

A major section of the public diligently follows the news naively; not 
knowing whether the information they are being fed is entirely true. Instead 
of portraying the news in all its reality, news reporters, with their caked up 
faces and eloquent deliveries, convincingly persuade us to believe their chan-
nel’s perspective on the story – while it may actually be completely different 
from the reality of the situation. The story then constantly develops, finally 
evolving into an impeccable mess consisting of the various ideologies put forth 
by different people of the channel. This illusion blinds us to other important 
issues as we are caught up in trying to quash the confusion.  In this way there is 
a major and negative effect on our cognitive abilities since we are unknowingly 
tempted into blindly following their theories while mixing them up with our 
own. A recent example of this would be the tragedy of the Malaysian Airlines 
flight MH370. With the various conspiracy theories such as a US military 
conspiracy, a fire, a terrorist hijacking and something as far-sighted as an alien 
abduction, the MH370 was in the news for a commendable amount of time. 
Most people, who actually sat down to think about it, believe that the air 
crash was hyped up in order to take everyone’s attention away from an ap-
parent break out of a revolution.

Another way by which news channels have diverted our consciences is the 
presence of the advertisements between news programs. These beautifully and 
intelligently crafted programs have proved to influence the kind of choices we 

Attention Line
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L - R: Dr K Radhakrishnan, Chairman, ISRO, Dr PV Manoranjan Rao, 
Dr APJ Abdul Kalam, and Mr P Radhakrishnan

IAA Engineering Sciences Book Award
We are pleased to announce that International Academy of 

Astronautics, Paris, (www.iaaweb.org) has selected the book, "A Brief  
History of Rocketry in ISRO", authored by Dr PV Manoranjan Rao and  
Mr P Radhakrishnan (former scientists of Indian Space Research 
Organization), for the prestigious  2014 Engineering Sciences Book 
Award. Dr APJ Abdul Kalam, former President of India, released the 
book on June 28, 2012 (Picture below). Readers may recall that EKL 
(July 2012) had carried a review of the book by Mr R Narayanan.   
 P Radhakrishnan (PR) is a regular contributor to EKL.

On behalf of all its readers, EKL congratulates Dr Manoranjan Rao 
and Mr Radhakrishnan for the recognition. [EKL Editorial Team] 

 

take when buying anything from mobile phones to soaps. The mere fact that 
most of the human population gives in to these distractions shows how weak 
we have become. We give in to whatever the media feeds us, without doing 
any form of research to authenticate the information given. We are inclined 
to believe that an I phone or a Blackberry is the most reliable mobile phone, 
stereotypically and deplorably following all the standards set by the colourful 
and compulsive advertisements. To our unconscious dismay, we then refuse to 
believe that any other brand is better simply because its advertisement is not 
good enough.

These two sections solely cover the mind control practiced by a very small 
part of what we call media. There is a much larger world of peril out there that 
is yet to be exposed.  As seen from the instances and passionate writing, one can 
easily conclude that media is nothing but a biased lot of nonsense. However, 
this critical review is a biased one too, isn’t it?

 [Nikhita Vivek
Student Grade XI of Gems Modern Academy, Dubai]
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Zebrafish Model
Heart Treatment for the Young

Zebrafish,  a popular aquarium 
fish,    lives in tropical freshwaters, 
say, in the rivers of northern India, 
northern Pakistan, Bhutan, and 
Nepal. It is known for its unique 
regenerative abilities    and is fre-
quently used as a model organism 
for genetic and developmental 
studies. 

Scientifically known as Danio rerio and belonging to the minnow fam-
ily, Cyprinidae, the fish got its common name from the presence of five 
uniform and pigmented horizontal stripes on the side of its body, resem-
bling the stripes of a zebra.  

When the zebrafish heart is damaged, the wound site is rapidly sealed 
with a fibrin clot that stops bleeding within seconds. Then the tissue that 
surrounds the heart muscle—the epicardium—gradually covers the fibrin 
clot via migration and cell division. Over the next few months, new car-
diac muscle is produced and replaces the clot.  Finally, the wounded ze-
brafish heart returns to nearly its original shape, size, and pumping ability.

Although the human heart is virtually unable to regenerate new muscle 
when severely damaged, the zebrafish can regenerate cardiac muscle to re-
place a massive section of damaged heart. Scientists hope that understand-
ing how the fish heart regenerates will yield clues for improving therapy 
after human heart attacks. The zebrafish heart does have some structural 
differences with the human heart, having only two chambers instead of 
four, and having a more “spongy” composition that may facilitate clotting. 
If the role of important molecules like FGF-1 (Fibroblast Growth Fac-
tor-1) can be determined in the zebrafish, the same molecules can then be 
studied in humans, and even explored as therapeutic agents.

Using a zebrafish model,      investigators at Harvard Medical School, 
Beth Israel Deaconess Medical Center and Brigham and Women’s Hospi-
tal, have identified a drug compound that appears to reverse arrhythmo-
genic cardiomyopathy (ACM), a hereditary disease and leading cause of 
sudden death in young people. The study provides a key first step in de-

Health Line
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veloping new therapies for this dangerous condition, for which there is 
currently no preventive treatment.

“For some individuals, ACM has no symptoms or warning signs, 
meaning that the first and only manifestation of disease is sudden death,” 
said   Jeffrey E. Saffitz, chair of the Department of Pathology at Beth Israel 
Deaconess. The condition affects approximately 1 in 5,000 individuals 
worldwide, often striking people under age 35.

ACM damages the muscle of the heart’s ventricles (the pumping cham-
bers) so that over time, muscle cells, or myocytes, are replaced by fatty 
deposits and fibrosis, leaving patients especially susceptible to arrhythmias. 
Once an arrhythmia develops, the heartbeat becomes rapid and erratic, 
causing the victim to grow dizzy or collapse—and, in the most serious 
cases, to suffer sudden cardiac death.

“There are currently no drugs available that can reliably prevent ar-
rhythmias and sudden death in ACM,” explained Saffitz. Patients who 
exhibit frequent arrhythmias or experience repeated fainting spells are con-
sidered to be at risk for sudden death, and often undergo implantation of 
an automatic cardiac defibrillator (ICD), which continuously monitors 
heart rhythm and delivers a shock to the heart if it detects a potentially 
lethal rhythm abnormality.

“While ICDs can be lifesaving, they are expensive and can create a 
serious psychological burden for the patient,” added Saffitz. “... We have 
to find drugs that can prevent the arrhythmia from occurring in the first 
place.”

To identify the mechanisms underlying this dangerous disease and to 
find potential drugs to prevent its onset,   Calum MacRae, HMS associ-
ate professor of medicine   at Brigham and Women’s Hospital, created a 
screenable zebrafish model of ACM with cardiac myocyte-specific expres-
sion of a human mutation in the gene encoding plakoglobin, which is 
known to cause ACM in humans.   

“It also appears that we have discovered a new mechanism-based 
anti-arrhythmic drug that can prevent or reverse major abnormalities 
of cellular electrophysiology in the heart in cases of ACM,” said Saffitz.

“This work shows that it is possible to model a complex human disease 
in fish and use high-throughput screens of large chemical libraries for the 
discovery of effective new drugs and could help provide the foundation for 
future chemical biology efforts to bring such drugs to clinical use.”

[For details: http://www.buzzle.com, http://hms.harvard.edu,http://news.
fiu.edu,http://www.hhmi.org, http://en.wikipedia.org]
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Campo Bahia 
German Base Camp Retreat in Brazil

The FIFA World Cup is a big deal 
and Germany goes its own way!

Acclimatisation, recovery, relaxati-
on, reduced travel and overall comfort 
to foster team spirit prompted Ger-
many to go for its own camp in Brazil 
for the German team for the FIFA world cup.  Campo Bahia, the camp, 
is situated in Santo André, village in the state of Bahia in the North-East 
region of Brazil. It is about eight kilometres north of Santa Cruz Cabrália, 
and 30 kilometres north of Porto Seguro, on the Atlantic coast of Brazil.

The geographic location reduces travel to different stadiums. Porto 
Seguro’s airport is a mere 45 minutes away and each of the team’s group 
matches are only a two-hour private jet flight away -Salvador (430 miles), 
Fortaleza (1,000 miles), and Recife (870 miles).

Campo Bahia was constructed in part for the German Football As-
sociation. The resort covers 15,000 square meters. The sport and nature 
resort, as it has been dubbed, is comprised of 14 two-storey housing units, 
totalling 65 residential units with plenty of rooms for the German soccer 
club and its staff. Complete with a training pitch, team headquarters, and 
a fitness centre, the retreat is set up with everything a player may need, 
including a wonderful view of the beach. The camp has a media centre 
that is just a five minute walk away to help the players as well as anyone 
involved with the team.  Media reps for the team are sure to have a much 
easier time connecting, reaching out, and staying up to date with World 
Cup Media needs. So while a digital media centre certainly helps out the 
German DFB, the locals in the area will also benefit.  After the World 
Cup the resort will be opened to the public.

Telecommunications and other IT enhancements will help foster the sur-
rounding area’s infrastructure. Naturally, the area is now internet capable.

It has been reported that a German investor has helped to fund the 
£25 million project.

Sports Line
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Campo Bahia has also been built with nature preservation in 
mind.  Trees that were uprooted during construction were relocated in-
stead of simply being chopped down.  Materials that were necessary for 
the facility’s construction were sourced locally, thus helping boost the lo-
cal economy. It’s notable to mention that the camp was built with several 
principles in mind: Eco-friendliness, sustainability, and responsible tour-
ism.  

After the event, the German team would leave a lasting legacy when 
the team travels back to their country.

Campo Bahia is truly a place Germany can call their surrogate home 
while in pursuit of a World Cup trophy. Whether the resort gives the 
team an upper hand in soccer’s most prestigious tournament remains to 
be seen.

One thing is for sure, a secluded vacation resort should help team Ger-
many rest easy. 

Brazuca Rolling in Brazil
High-tech Evolution in Football

Soccer balls are made of a rub-
ber bladder with a leather or syn-
thetic outer shell. The material 
used to manufacture professional 
balls is PU (polyurethane), which 
has replaced leather. The outer 

cover consists of a fixed number 
of uniform panels woven togeth-
er and laminated using layers of 
cotton and polyester. The mea-
surements of different parameters 
of football are:

Size Available Panels Circumference Weight Air Pressure
3 32, 18 61-62 cm 320-350 gm 0.9-1.1 bar
4 32, 18, 6 63.5-66 cm 350-390 gm 0.9-1.1 bar
5 32, 18, 12, 6 68-71cm 400-450 gm 0.9-1.1 bar  

(8.5 – 15.6 PSI)
The size of the ball is selected 

based on the age group of the play-
ers, size 3 is for young children, size 
4 is for 9-11 years age group, and size 

5 is for high school and above. Size 5 
is used in professional leagues and in 
the FIFA (Federation Internationale 
de Football Association) World Cup.   

Sports Line

30Executive Knowledge LinesJuly 2014



Every four years, there's another World Cup. Every World Cup gets 
a new game ball. And since 1970, that ball has been supplied by Adidas. 
The ball used in FIFA World Cup 2014 is called Brazuca (See box).

 The Brazuca ball weighs 437 grams and has a circumference of 69 
centimetres. The ball is made of six PU panels which are thermally 
bonded; the reduction in the number of panels is claimed to increase 
the consistency in the ball. As for 
looks, those panels aren't the hexa-
gons one is familiar to; instead, it 
appears as though it's made of six 
identical interconnecting boomer-
angs.  The ball is stamped with 
FIFA, Adidas, and Brazuca logos, 
and features a white exterior with 
a swirling pattern of green, red, 
blue, and black, which represent 
wish bracelets worn by many Bra-
zilians, thus committing the ball to 
a strong theme. (see box)  

Adidas supplied the footballs for FIFA world cup 2014 through 
Forward Sports of Sialkot, Pakistan. The availability of skilled labour 
at cheaper rates, state of the art manufacturing technology and pres-
ence of industries that manufacture high quality PU has made Pakistan 
the prime source of footballs.  The number of footballs supplied for 
2014 world cup itself was about 2 million. Pakistan is executing orders 
worth about sixty million foot balls from major sports companies like 
Adidas and Nike and also from different European Clubs. 
Evolution to Brazuca

Official World Cup game balls 
produced by Adidas have evolved 
tremendously since 1970.  The 
first World Cup ball from Adidas, 
the 1970 Telstar had 32 panels 
with 12 pentagonal and twenty he-
xagonal panels positioned to give 
the ball a spherical geometry.
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Improvements in ball design were done with water-resistant qua-
lities and new exterior materials to lessen the effects of wear and tear. 
First rain-resistant ball coated with PU was made in 1986. Colour was 
introduced in 1998. The 2002 ball included foam layer designed to 
create a more precise flight path.

The first deviation from traditional hexagonal pattern was intro-
duced in 2006 with Teamgeist in 2006. This ball had 14 curved pa-
nels. Even though the new design 
was to produce a rounder ball that 
would perform uniformly irres-
pective of  where a foot struck the 
ball, it received heavy criticism. 
The ball supposedly was too light 
and performed poorly in wet con-
ditions.

The next version with 10 panels, Adidas Jabulani used for South 
Africa 2010 received even harsher criticism, especially from goalkeepers 
for its unpredictable aerodynamic properties. Even NASA conducted 
a series of aerodynamic tests on Jabulani and concluded that the ball 
was indeed unpredictable in flight beginning at speeds of 44 mph, and 
attributed knuckling properties to the low weight of the ball. These 
criticisms on Jubalani magnified the importance for technicians to 
succeed with Brazuca.

Adidas wisely strayed from Jabulani and modelled Brazuca after 
Adidas Tango 12, the official match ball of UEFA Euro Cup 2012. 
Brazuca maintains the same carcass as the Tango 12, but differs in 
the surface structure. Rather than adopting the traditional 32-panel 
structure of the Tango 12, designers opted for a six-panel design that 
maintains a uniform weight and roundness in the wettest conditions. 

The ball has a micro chip implanted at its centre to send message 
to the referee whether the goal is scored or not, based on Goal Line 
Technology.

Adidas Brazuca was under production for more than two years and 
has undergone several aerodynamic tests to correct the biggest issue 
with Adidas Jabulani—in flight unpredictability. Adidas has expressed 
confidence that Brazuca will flourish despite extreme heat, cold, and 
rain that can be found in the vastly different regions of Brazil.
Testing

Brazuca went through rigorous rounds of testing by both 
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machines and people. For example, it was kicked by a mechanical foot 
many times repeatedly, and pressed between two mechanical arms. 
Adidas also secretly dropped it into regular old league games to see 
how players responded.

Adidas also conducted series of tests like pressure tests, water 
absorption tests, altitude and rebound tests, etc.

Adidas claims that Brazuca is the most tested ball of all time, 
perhaps in anticipation of the criticisms to follow. FIFA approved it 
after an 18 steps approval process, starting with the concept phase, 
to lab tests, to feasibility tests, followed by umpteen adjustments 
and several field tests by upwards of 600 players.

The ball was scrutinised by the ESPN’s Sport Science which has 
expressed optimism according to Adidas technicians. 

It is also noted by experts that a micro texture featuring thousands 
of 1-millimeter raised bumps is expected to stabilize the ball in air 
while combating moisture issues. The issues in 2006 and 2010 were 
attributed to air drag resulting from the smoothness of the ball, where 
as the deep seams of Brazuca which are three times as deep as those in 
Jabulani give Brazuca a drag coefficient pattern similar to traditional 
32-panel balls, making in-flight predictability a non-issue. 

The outlook for Brazuca is positive and optimistic after disap-
pointments with Teimgeist in 2006 and Jabulani in 2010. Whether 
it is Adidas designers, professional footballers, or NASA laboratory 
experts— the ultimate opinion has to come from the real consu-
mers, that is, the players. 

[For details: http://www.dailymail.co.uk/sport/worldcup2014]
[VSP]

Brazuca 
Brazuca is an informal term used by Brazilians to describe 

national pride in the Brazilian way of life. It is also mirroring their 
approach to football, symbolising emotion, pride and goodwill to 
all.  The term is also used as slang for "Brazilian" and became well-
known abroad due to the Brazilian population. 

The swirling pattern of green, red, blue, and black, on the ball 
represent wish bracelets worn by many Brazilians. Wish bracelets 
are ribbons Brazilian children wear and don't remove so that the 
wish comes true. 
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Sports Line

Football, Soccer and Rugby
A Comparison

Football is actually the common name of all those sport which involve the 
use of the foot and ball to score goals. This term can be applied to any form of 
football. Some of the different types of football games are association football, 
gridiron football, Australian football, rugby, and Gaelic football. The game 
association football is what is commonly known as soccer. The soccer ball is 
spherical whereas other football forms use rounded or pointed balls depending 
on the game. In U.K., the terms football and soccer refer to the same thing 
while in U.S.A., both are different. The football in U.S.A., is more like rugby 
and the players wear armor to protect themselves. 

Both Soccer and rugby originated in U.K. Both do not allow any time 
outs. The first set of rules of both were formulated around the same time 
before 1850.

The main difference between soccer and rugby are: 
  Soccer (Football) Rugby (Union)

Time limit 2 halves of 45 minutes 2 halves of 40 minutes
Governing Body FIFA International Rugby Board

Object of the 
Game

Score goals by kicking 
the ball into the opposing 
team’s net

Points - touch the ball down 
on the opponent’s try line / 
kick the ball through goal posts

Substitution 3 7
Number of players 11 15 

Field size 100–110 meters   
64–75 m wide

100 meters long and  
70 m wide

Ball
Spherical ball of 60-71cm 
(28 in) circumference

A spheroid shaped ball 
280-300 cm in length, 
740-770 cm in circumfer-
ence of length and 580-620 
cm in circumference of 
width

Penalties Penalty kicks are awarded Kicks or scrums are awarded

Structure
Only goalkeeper is allowed 
to touch the ball when it is 
in play

All players are allowed to 
touch or advance the ball

Scoring Goals are worth 1 point 
each

A try is worth 5 points, 
conversion kick 2 points, 
penalty kick or drop goal  
3 points each
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In Forthcoming Issues

Technologies in Football Game
Raising it to New Levels!

At the opening ceremony, a paralyzed teenager kicked a soccer 
ball with the assistance from an exoskeleton powered by brain 
impulses.
Goal Line Technology 

One of the most frustrating parts of the beautiful game of football 
is that humans have been in charge of its decision and often some 
erroneous decisions could be the deciding factor in a win, a loss, draw, 
heartbreak, or uplift. The most controversial and difficult decision is 
when the goalkeeper stops the ball somewhere on the goal line. How 
accurate can be the judgement of a referee who in the blink of an eye 
must judge whether or not the ball crossed the goal line? The decision 
becomes more complicated when the attacking and defending sides 
crowd in the penalty area such as in the case of a corner kick.

History says that few crucial matches stand out which would have 
changed its course with better judgement of the ball crossing the goal 
line. 

Even critics of the use of technology in the game agreed the time 
had come to explore its use on the biggest stage. Goal-line technology, 
GLT, which has been in use since the 2013-14 English Premiere 
League (EPL) season, makes it significantly easier to spot a legitimate 

•	 Broken gene to protect against heart disease:  Mutations in 
the gene APOC3  that lower triglyceride levels may significantly 
reduce the risk of heart disease, it is seen.

•	 Reversing the Process of Aging:  Infusing elderly mice with 
the blood of young mice can reverse the mental and physical 
impairments of growing old, as per new research.

•	 Antibiotic-resistant Bacteria: New molecule to fight against it.

•	 Wearable Technology for Tennis Players:  To Improve their 
Game.

Tech Line
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goal, as well as ghost or phantom 
goals, those that no one is quite 
sure if the ball crossed the line 
entirely. After technical analysis 
and lot of experiments and trials, 
FIFA has accepted the proposal of 
Germany’s Goal Control GmbH 
for implementing the Goal Line 
Technology (GLT). A Goal-Line 
Technology (GLT) system is able 
to securely and definitively trace 
the ball's trajectory to within 
millimetre accuracy. 

Here is how GLT works: 14 high-speed cameras (seven on each 
side) strategically placed around the stadium that, using vision 
processing, tracks every position of the ball as it moves, triangulating the 
exact location at all times. Cameras are placed in front of and behind 
the goals, so they have a 360-degree 
look at the goal.  Cameras on each 
goal take full frame color pictures at 
500 frames per second. The cameras 
are connected to a powerful image 
processing system which tracks the 
movement of all objects on the field. 
It also filters out the players and 
officials and everything but the 
ball. The system then calculates its three-dimensional x-, y-, and z- 
position to within a few millimetres in the coordinate system of the pitch. 
The moment the calculation says that the ball has completely crossed the 
line, the central analysis unit transmits an encrypted signal (within one 
second) to a specially adapted wristwatch worn by the referee, alerting 
him both optically and via vibrations that a goal can be awarded. The 
images of every event are stored and can be replayed at any time.

Similar technology implemented by Britain’s Hawk-Eye with 
six cameras was successfully used in 
2013-14 EPL. Even then, FIFA did 
enough trial runs before accepting 
it to make it sure that the technolo-
gy delivers. 
Football Boot with a Brain

July 2014Executive Knowledge Lines37



Adidas has introduced a GPS based technology called miCoach 
to track the status of players throughout the training session or the 
match. It is a chip or Speed Cell weighing 0.2 ounces and can be in-
serted in the shoes conveniently. Team physicians can sit sideline and 
monitor the stamina of the players and recommend if substitution is 
needed. The miCoach chip and monitoring system will give teams the 
ability to make sure their players are reaching the proper fitness levels 
to endure the heat of the Samba nation. It also allows athletes to see 
their distance covered in a game or training session, as well as elapsed 
time, top and average speed, and number of sprints.
England’s Scouting App

England has utilized the latest technology, by giving all members of 
their team an iPad that contains a scouting app specifically designed 
for the World Cup “to access personal data and footage of their direct 
opponents.” And to top that, the app is tailored to each member of 
the team. Individuals simply are required to tap a picture of their faces 
on the app’s main screen to “bring up a host of statistics and videos, 
designed to suit their specific needs.”
Team England Using Heat Chambers

England team has been training in heat chambers to mimic the feel-
ing of intense humidity of 75% at a temperature of 850F to encounter 
the Samba conditions.
Australian “Socceroos” New “Weapon”

In addition to assessing the physical condition of the players dur-
ing the tournament, the Australian players had been inputting their 
quality of sleep, muscle soreness and fatigue levels through mobile app 
right from January 2014. The app also records training times and how 
hard they felt each training session was.
New Monitoring Technology for US Team

Traditional fitness metrics, such as testing for speed, strength, and 
endurance, are no longer enough, these must be combined with new 
monitoring technology for a complete training program to use tech-
nology to track the players’ physical condition in traditional and sub-
jective ways. The team utilizes electronic forms of training information 
across many online platforms, including mobile phones. 
Jersy Technology

Puma, (sponsoring eight teams), Adidas 
(nine teams) and Nike (ten teams) all have 
come up with special apparel innovation with 
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light weight jerseys (100grams for Adidas Jersey). The jerseys are de-
signed to deal with moisture and sweat management, as one of the 
main causes of fatigue is sweat, which reduces the breathability of the 
player’s major muscle groups. Each of the three sponsors has their own 
unique jersey design.
Ultra HD TV

Like any global sporting event such as the World Cup and Olympics, 
the FIFA World Cup also is a perfect launching pad for the latest inno-
vations in consumer electronics and broadcasting. It was 3D four years 
ago in South Africa, and the great surprise, in Brazil is Sony’s plans 
to blitz us with 4K and Ultra HD. The Japanese company is working 
with the organizers on a range of 4K initiatives, capturing three match-
es, including the final, in Ultra HD which will form part of "The Offi-
cial 2014 FIFA World Cup Film" to be distributed online after the event. 
Sony also plans to produce live TV feeds using its professional 4K range 
including the CineAlta 4K camera AV storage unit and 4K multi-format 
switcher. FIFA and Sony also indicated that some of the actions will be 
captured in 8K. UHD displays boast 8 million pixels, four times what can 
be achieved with HD TVs. But the take-off of 4K TVs from companies 
such as Sony and Samsung remains slow due to their high prices and the 
limited availability of content from broadcasters. Market researchers at the 
NPD Group recently suggested 1.3 million 4K TVs were sold globally last 
year, and predicted this will rise to 23 million by 2017.

[For details: http://www.sporttechie.com/2014] 

Looking Back at EKL
•	 Cabbage: An Affordable High-value Vegetable – EKL Apr. 2011

•	 Water and Power for Villages: Using Aluminium Alloy-based 
Technology – EKL Aug. 2011

•	 New Battery for Grid Storage: Edible Too? – EKL Oct. 2011

•	 Computational Photography: Digital Cameras Compute  
Pictures – EKL Feb. 2012

•	 Drug Interactions: Facts and Thoughts – EKL Jun. 2012
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A Quick Look
In this column we take a quick look at some books and articles in 

magazines which we consider noteworthy. As another item, we also give 
some expressions in English language which we come across during our 
journey through various publications of repute. The selection is based 
on brevity, simplicity and power of words in daily use (not requiring 
dictionary reference), style etc.

 Readers are also encouraged to send similar items to be included in 
future issues for the benefit of other readers. (ekl@knowledgelines.com) 

- Editorial Team

Catchy Express ions
•	 People are fed up of political leaders who read out scripted  speeches 

containing the same old rhetoric without delving on any  promises.
•	 Do you want to work for a publication with passion, a vision and a 

mission to make the world a better place through the power of design?
•	 What was under the bonnet was as bad as the body work.
•	 We live in an age where businesses need to look beyond the aesthetics 

of a product or the practicalities of a service.
•	 Executives and academics   everywhere accept that in the modern 

economy, the key to success is delivering consumer experiences  that 
demonstrate true differentiation.

	Let There Be Night
Darkness is often treated as evil, a vast unknown and the ultimate 

spiritual enemy. But it may save us all. Everyone will seek the dark 
differently, but here are some ways to begin:

Walk slowly at night; Watch the moonrise; Unplug all your devices at 
night; Sit in a closet - it is often as close to a cave as city dwellers can get.

Magazine: TIME April 28, 2014
	Beware the Next Big Thing

It is easy to get swept up in the glamour of a new idea, but not 
every management innovation will produce rewards for  your company. 
Innovative management ideas that bubble up in other companies pose 
a perennial quandary: Should you attempt to borrow them, and if so, 
which ones and how? Even the most promising practices can fail if they 
are transplanted in the wrong firm.

Magazine: Harvard Business Review  May 2014

Art ic les
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Books 

	Case Study Research for Business
 Author: Jillian Dawes Farquhar, 
 University of Bedfordshire    
 Publisher: Sage Publications Ltd.   

This book written   for students of business and 
related disciplines, takes them right through the 
case study research process consisting of research de-
sign,  data collection using qualitative and quantita-
tive methods,  research analysis, writing up and finally, 
presenting the work.

The multidisciplinary approach   draws on research philosophies to 
improve student understanding of  critical research traditions,   providing 
firmer theoretical foundations for their research.                       

	Nuclear War and Environmental Catastrophe
 Authors: Noam Chomsky and Laray Polk
 Publisher: Seven Stories Press  2013   

“There are two problems for our species’ survival—
nuclear war and environmental catastrophe,” says 
Noam Chomsky in this book on the two existential 
threats of our time and their points of intersection 
since World War II.

While a nuclear strike would require action, 
environmental catastrophe is partially defined by willful inaction in 
response to human-induced climate change. Denial of the facts is only 
half the equation. Other contributing factors include extreme tech-
niques for the extraction of remaining carbon deposits, the elimina-
tion of agricultural land for bio-fuel, the construction of dams, and 
the destruction of forests that are crucial for carbon sequestration.                               

July 2014 Executive Knowledge Lines41



Books Scan

The Elephant Catchers: Key Lessons for 
Breakthrough Growth
Author:  Subroto Bagchi
Publisher: Hachette India 2013

Unlike an operation to catch Rabbits, trapping 
an elephant calls for expertise over enthusiasm. 
Those who hunt Rabbits are rarely able to rope in 
Elephants. Many organizations, even those that may 
have a brilliant start, falter in their attempts to achieve 
transformational growth in their later phases. Many startups, even those who 
take off to a brilliant start, falter in the big game and go out of business. It is key 
for entrepreneurs to understand what exactly it means to go beyond the “glass 
ceiling “and scale up their organization in the long run.

In the “Elephant Catchers”, Subroto Bagchi, co-founder and subsequently 
Chairman of Mind Tree and the author of a range of business books like MBA 
16, Zen Garden, The Professional Companion, Go Kiss the World, and The High 
Performance Entrepreneur, distils his years of on-the-ground learning to explore 
why this happens and what such organizations and their people must do to 
climb the next level and beyond. Through a combination of engaging an-
ecdotes from his experiences in Mind Tree, and insightful stories from our 
everyday world, Bagchi demonstrates a crucial point: Organizations with real 
ambition to get to the top need to embrace the idea of scale and then ensure 
that it systematically pervades every aspect of its functioning.

As the company grows, formulating a clear strategy becomes key; this 
should blend simplicity with action, and should be understandable across the 
board. This has been evinced outside the corporate sector as well – as Mahatma 
Gandhi did using the simp le concepts of non-violence and non-cooperation 
in India’s freedom movement.

Brand transformation includes an organization’s capabilities, competen-
cies, and culture – and spans customers, investors and employees. One chapter 
offers useful advice on dealing with consultants: speak to their reference clients, 
set expectations on both sides, be clear on payment terms, put knowledge cap-
ture processes and teams in place, and be willing to change.

The chapter on CSR is superb, and shows how Indian companies need to 
understand that CSR is not charity and is not divorced from the core values of 
the company. “CSR initiatives awaken the power of inclusion and volunteer-
ism among employees, which rub off on the way they approach their work,” 
Bagchi explains.

 The collective mind of the organization should learn how to think out of 
the box as a routine in the organization; expanding the mind will help unusual 
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Books Scan

You Are What You Hear: How Music and 
Territory Make Us Who We Are 
Author: Dr Harry Witchel 
Published by: Algora Publishing 2010 

There is something special about music, 
which manifests itself whenever a two-year-old 
starts jigging about spontaneously to a tune. 
Music has a power that makes it manifestly 
different from talking or noise. This book mu-
ses upon music, including making an attempt 
to define music, which the author admits, is impossible.   As Lord 
Byron says,

There's  music  in  the  sighing of a reed; There's music in the gushing  
of a rill; There's music in all things, if men had ears […]  

A central tenet of this book is that people tend to formulate which 
music they respond to based on associative memories.  If you listen to a 
particular kind of music during your childhood, then those sounds are 
going to have special significance for you; likewise, if you are a compo-
ser and spend many hours constructing your own sonic landscape, you 
will accord that special prominence.  

   Have you ever wondered why music makes you feel so good? 
Why did we evolve to have music, and what does music do to us?    
Dr. Witchel, a specialist in music, pleasure and the brain, explains 

new ideas emerge, Bagchi advocates. 
Leaders should listen to the voices of dissent but not get discouraged by 

the prophets of doom. “They preserve faith in order to build an organization 
that will outlive them,” Bagchi concludes. Practical advice on real issues, from 
how to deal with consultants to the question of succession, words of caution 
on strategy traps and M&A's and invaluable insights into a whole range of 
growth-related issues - The Elephant Catchers has it all. Engaging, wise and 
thoroughly accessible, this book is a must-read for everyone in every organiza-
tion seeking breakout success.

“They preserve faith in order to build an organization that will outlive 
them,” Bagchi concludes. 

[Ashok Sharma]
ashoksharma_25@yahoo.com
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Re-riding on Scooters
Contrary to the belief that high tech motor cycles have replaced 

the Indian scooter market (one of the main reasons for Bajaj Auto to 
switch over to the motor cycle segment), Indian scooter market is still 
in the growth stage. In 2007-2008, the ratio of the market share of 
scooters to motor cycles was 14:79, whereas it became 24:70 in 2013-
14. Honda Activa revived the scooter market and stood firmly behind 
Honda Splendor for the number two spot in two wheeler sales. Two 
wheeler segment registered a sale of 1,48,05,481 during 2013-14, of 
which scooters sold  were 3.6 million, registering a growth rate of 23%. 
The motor cycle segment grew only by 4% during this period. Easy to 
drive features (mostly gearless vehicles), increase in the number of women 
riders, image as a utility vehicle for most of the members of the family for 
short distance, etc have contributed to the boom in scooter sales. Quickly 
sensing the opportunity, Piaggio, LML, TVS, Suzuki and Yamaha have 
already launched new model scooters for a race with Hero Honda.

how the body and the brain are influenced by different kinds of mu-
sic, why some music makes us joyous, while other music makes us 
sad, or angry, or anxious, and how the brain interprets this mu-
sic. He also shows how music plays with your mind - what you 
think, how you decide what to buy, and even how smart you are.  
Dr. Witchel's interests run the gamut from music and laughter to the 
body language of the British Prime Minister, which he has analyzed on the 
BBC. In this book he brings together amusing historical anecdotes and 
engaging scientific evidence to explore how and why different groups use 
different music to claim their space and their identities.
Contents:  
Preface & Warning
•	 Why do we listen to music?  
•	 Why does music make sex better?  
•	 Why do some people love Bee-

thoven and others rap music?  
•	 Is musical taste 100% nurture, 

or is there a role for nature? 
•	 Why do aggressive young men 

blare out booming music from 
their cars?   

•	 Why do we listen to sad music?   

•	 Does violent music lead to vio-
lent behavior?  

•	 Does listening to Mozart make 
you smarter, or just happier?  

•	 Does music make the brain 
grow larger?  

•	 Can music surreptitiously influ-
ence what we decide to buy in 
shops?   

•	 Can music cure?
Afterword: The Power of Music
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Journals Scan

IEEE SPECTRUM
For the Technology Insider
March 2014

 The movie industry is among the world’s most im-
portant businesses. The Motion Picture Association of 
America says that films produced in the United States 
alone pulled in US $34.7 billion in worldwide box-of-
fice revenues in 2012. And yet the industry is beset by 
a dismaying trend: More and more, people are watch-
ing movies on their laptops, tablets, and smartphones. 
In wealthy countries, middle-class homes are now typi-
cally outfitted with huge flat-panel TVs and powerful 
surround-sound audio systems. The upshot is that for many people, particularly 
middle-aged ones, a trip to a movie theater is becoming a rare event, if not an 
increasingly distant memory.

The motion-picture industry is fighting back, though—with technology. 
There’s a huge push today to develop sophisticated systems that will ensure that the 
theater experience remains far superior to anything you can get at home or while 
watching a small screen. These systems will foster the continued growth of 3-D 
motion pictures, as well as a gradual migration to movies with a higher frame rate, 
higher spatial resolution, deeper contrast, and even a vastly greater color palette than 
today’s films.

The upshot is that the next three to five years will see the most significant and the 
fastest technological transition in the history of motion pictures. For the first time, 
industry leaders have agreed on the need to go beyond the familiar but optically lim-
ited characteristics of film stock and embrace the dazzling capabilities of all-digital 
motion pictures. At the end of this transition, the optical parameters of motion 
pictures will for the first time approach the capabilities of the human visual system.

This technological revolution will come from some radical transformations in mo-
tion-picture projectors. Since 2000, movie theaters have been switching over to digital 
projectors. But these projectors continue to rely on a 60-year-old technology: xenon 
electric-arc lamps, whose brightness fades over time. Even brand new, these lamps are 
not up to the demands of 3-D movies, especially on larger screens. The movie projectors 
of the future will replace these light bulbs with lasers.

Actually, the revolution has already started. In September of 2012, Martin 
Scorsese’s film Hugo became the first commercial feature-length movie to be shown 
publicly with a laser projector from   Christie Digital Systems, based in Cypress, 
Calif., the world’s largest supplier of digital cinema projectors.

A detailed discussion on laser projectors appears in this issue of SPEC-
TRUM.
Highlights of the Contents:
•	 The Future of the Movie Industry
•	 Movie Projectors: Today and tomorrow.
•	 Lasers Light up the Silver Screen:  Moviegoers are about to experience the greatest 

revolution in motion pictures since colour. 
•	 How Do You Store a Digital Movie for a Century?: The motion-picture industry 

must find a way to preserve all digital works for future generations.
•	 Open-Source Drones for Fun and Profit: For Start-Up company,  3D Robotics, 

a maker of small robotic aircraft, ‘Friday is Fly day’.
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Journals Scan

Scientific American
July 2014

How a world filled with sensors will change the 
way we see, hear, think and live. This issue of Scientific 
American discusses this topic in detail.

The modern world is filled with network-
connected electronic sensors, but most of the data they 
produce are invisible to us, "siloed" for use by specific 
applications. If we eliminate those silos and enable 
sensor data to be used by any network-connected 
device, the era of ubiquitous computing will truly arrive.

Although it is impossible to know precisely how ubiquitous computing will 
change our life, a likely possibility is that electronic sensors embedded in the 
environment will function as extensions of the human nervous system. Wearable 
computing devices could become, in effect, sensory prosthetics.

Sensors and computers could make it possible to virtually travel to distant 
environments and "be" there in real time, which would have profound 
implications for our concepts of privacy and physical presence.
Highlights of the Other Contents: 
•	 Giant Bubbles of the Milky Way:   Lobes of cosmic rays stretch tens of 

thousands of light years above and below the Milky Way's disk. 
•	 Gods of Blood and Stone: The mysterious culture of ancient Teotihuacan is 

at last giving up its secrets.
•	 Building Tastier Fruits and Veggies: By making supermarket produce big and 

hardy, we sacrificed flavor. Scientists now have the technology to bring it back.
•	 Add Neurons, Subtract Anxiety:   The adult brain generates new neurons 

every day that help us to distinguish one memory from another.
•	 Bottoms Up: If purified sewage water ran from the tap, would you drink it?  

Recycling may be the safest, most environmentally sound source.
•	 Science Agenda: Recent chemical spills show that tougher rules are needed to 

protect our water supplies. 
[Courtesy: Dr S V Nair, Phoenix, Arizona, USA]

[Source: EKL Knowledge Centre)

•	 From Three Mile Island to Fukushima Daiichi: A coverage of nuclear dis-
asters, old and new.

•	 Fukushima’s Next 40 Years: Decommissioning the nuclear power plant is the 
world’s toughest demolition project.

•	 The Medical X-Ray’s New Phase: Phase-contrast imaging could show more 
with less radiation.

[Source:  EKL Knowledge Centre]
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The Last Word
Do not wait; the time will never be 'just right.' Start where  
you stand, and work with whatever tools you may have at 

your command, and better tools will be found as you go along.
   -  George Herbert
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