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PREFACE

Dear readers,

Welcome to the comeback edition of our departmental magazine. It
gives us immense joy and satisfaction to finally re-introduce the
“ Newton’s Apple "

In this edition, we have tried to bind together the topics from diverse
fields to give you an intriguing experience. It represents the creative side
of our students to a fair degree - something that we all need to reconnect
with, admist our busy schedules of semester exams and all those
assignments that often maRke us bang our heads against the wall.

We thank all of those who stood by us patiently and helped in the
development of this comeback edition of our magazine when there were
days on which the only thing we had to offer was our own confusion.

Be sure to Know that there is more to be written and certainly more to be

read in the forthcoming editions. So brace yourselves to be amazed and
enlightened.

Any suggestions to improve the quality of the magazine would be
gratefully received and incorporated in the subsequent editions. Hope
each one finds this informative and creative.

Happy Reading !

-TEAM NEWTON'S APPLE
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Computers have truly transformed our lives in the
last three decades. They are now an integral part of
our lives. Moore's law has fortunately remained true
with emerging VLSI technologies cramming more
and more components onto silicon chips. Besides,
there has been much advancement in the area of
Computer Architecture with the advent of
multi-core processors and GPU computing. With
each paradigm shift in the computer industry there
comes the cost of power constraints, reliability
issues and complexity of designs etc. Modern day

applications are driven by huge hunger for data (Blg 'y
data) and AI/ML which has been he dommatmg o3

trend of the era.

Al Chip Landicape

A Systolic array can act as an Al accelerator, especially
for artificial neural networks, computer vision and
machine learning as discussed later in the article. Today,
we are very much bounded by the energy consumption
of memory accesses. Mostly, processing of data is
performed far away from the memory due to which
energy consumption of data movement dominates over
the actual computation. This becomes more important
in modern day applications such as machine learning
applications which are increasingly data hungry. These
require rapid and efficient processing of large amounts
of data.

—-—and the TPU
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Figure 2: A DRAM memory access consuming

1000X more energy than a 64-bit complex
addition.

Data access is really a major be;
consumption has been a key Ii
bottleneck is analysed by several rese
which is 'Challenges for Futture Com 4
Bill Dally, Chief scientist at Nvidia. In his ¥
has compared the energy consumptlon
complex addition operation with that of a D
memory access. The results show that the former takes
20 pJ on an average as opposed to the latter which
consumes 16 nJ. Another work, 'Google Workloads for
Consumer Devices: Mitigating Data Movement
Bottlenecks' published in ASPLOS shows a similar
result. According to this paper, 62.7% of the total
system energy is spent on data movement.

Systolic arrays permit multiple computations for each
memory access and they do not let energy consumption
of memory accesses spike, thus answering the
bottleneck. In a systolic system, data flows from the
memory in an orchestrated fashion passing through
many processing elements before returning to memory.
This works like an automobile assembly line where
different people work on the same car at different
instances and many such cars are simultaneously
assembled.



Although assembly lines are linear, Systolic systems
may also be two-dimensional. Thus, a systolic array is
essentially a set of interconnected cells (each may also
contain private memory and can even be a simple
processor) or processing elements, each performing a
specific operation. Data flows from one cell to another in
a pipelined fashion. The basic principle of a Systolic
array is illustrated in Figure-3. One of the biggest
advantages of the Systolic architecture is being able to
use each input data item a number of times.
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Figure 3: Basic principle of a Systolic array.
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Convolution is one of the fundamental operations in

achine learning (Convolutional Neural Networks).
This is used in filtering, pattern matching, correlation
and many sophisticated image processing techniques.
Specifically, discrete convolution is defined as follows:

| the sequence of weights {W1, W2, W3....Wk}
he input sequence {X1, X2, ...Xn}, compute the
ult sequence {Y1, Y2, Y3,... Yn+1-k} defined by:

L Vi= WX+ WoXis1+.....t WKi+1-

This scenario can be a good fit for acceleration. A
systolic array may perform this operation more
efficiently than any other approach as shown in Figure
4. The figure illustrates a systolic convolution with
three processing elements containing weights for
convolution. The output sequence contains:

V1= WIX1+ W2X2+ W3X3

= WIX2+1W2X3 4+ 113X

WLX3 + W2 X4 + W3X5

Note that each input data item 1.e., Xi is fetched only
once throughout the computation irrespective of the
length of the desired sequence whereas in a general
processor, we fetch each term in the input sequence i.e.,
Xi for every term in the output sequence.

“buffering "the

Figure 4: Systolic Convolution Array (a) and cell (b)

where weights stay and input and output terms move

Clearly, Systolic array outperforms a general processor
in terms of energy consumption of the overall
computation. Besides, we can observe that this
architecture has very high performance and is
attributed by high concurrence since every processing
element is multiplying and accumulating some part of
the result at a¥given time . as shown in Figure 5.
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Figure 5: Overlapping the executions of multiply
and accumulate.

It's essential to realise that the processing elements in a
systolic system can store multiple weights (W) and can
also be programmed to select a Weight (W) on the fly.
This eases the implementation of adaptive filtering as a
use-case scenario. Let's say we have an image processor
and you want to blend a given colour with some colour
which is of some weight or with some other colour of a
different weight.



Now you have a choice between these two colours by
choosing the appropriate weight that you apply to the
pixels. The same applies to a neural network. If we
extend this further, each PE can have its own data and
instruction memory to store intermediate results which
leads to a concept called as pipelined parallelism.

Systolic arrays were first introduced as a part of Warp
computer architecture in 1987. More recently, Google
deployed two-dimensional systolic arrays in their data
centres acting as the heart of the Tensor Processing
Unit. A TPU is a hardware accelerator specialized for
deep learning tasks. It shortens the training time by
performing matrix multiplication in the hardware. The
array has been realised as a 65,536 8-bit MAC matrix
multiply unit that offers a peak throughput of 92
TeraOps/second (TOPS) as stated by the paper,
'In-Data centre Performance Analysis of a Tensor
Processing Unit', Google Inc. The paper also states that
the TPU is on average about 15X-30X faster than its
contemporary GPU (Nvidia K80) and CPU (Intel
Haswell) with TOPS/Watt about 30X-80X higher.

According to the authors, the matrix unit uses systolic

execution to save energy by reducing reads and writes

of the unified buffer shown in Figure 6. Figure 7 shows
that the systolic data flows in from 1 nd weights are
loaded from the top. A given 256-element

" nultiply-accumulate opératign, moves 4through  the
matrix in an overall diagonal fashion. The software
running on the TPU is unaware of the systolic nature
of the matrix unit but may worry about the latency of

e unit for performance.

Figure 6: TPU Block Diagram. The main computation is
the yellow Matrix Multiply unit. Its inputs are the blue
Weight FIFO and the blue Unified Buffer and its output
is the blue Accumulators. The yellow Activation Unit

performs the nonlinear functions on the Accumulators,
which go to the Unified Buffer.

Partal Sums

Figure 8: TPU1 Pginted Circuit Board.

What's bfloat16?

The Al research group at Googlé
in bfloat16)’ developed this pect
aimed at optimizing machine le
execution. There are a couple of thi
bfloat16 multipliers optimal for ) learning
algorithms. Firstly, the range of a bfloat16 multiplier is
reportedly very close to that of a 32-bit IEEE
floating-point multiplier. This ultimately gives rise to
higher performance and lesser storage with very less
probability of Overflow and Underflow errors when
converting from a Float32 (fp32). Figure 9 shows that
this format retains all the 8 bits of exponent as of {p32
while the mantissa is truncated to 7 bits. Secondly,
bfloat16 multiply accumulators (MACs) operate in
mixed precision. Input values are of bfloat16 and the
multiplication is performed between these bfloat16
inputs resulting in a float32 accumulation and hence the
result out of a MAC unit is in float32 format. What’s
more interesting is that the TPU handles this
conversion automatically and we don’t have to make any
manual adjustments to the code. Lastly, the area
occupied by a bfloat16 MAC unit is almost half that of
a float16 multiplier and one-eighth of that of a float32
MAC unit. This in turn increases the density of MAC
units in the Systolic array while decreasing the training
time for a given deep learning model.

he ‘Google Br
. number format
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Figure 9: Number format comparison between IEEE 754 and bfloat.

A neural Network has two phases. They are training (or
learning) and inference (or prediction). The first model
of TPU was designed only for the phase of inference
while its second generation has been designed for both
training and inference. The second generation TPU
contains four TPU chips vs. one chip in TPU1 as shown
in Figure 10. Each chip can perform 45 TFLOPS (Tera
Floating Point Operations per second) as opposed to
TPU 1 which only performs 23 TOPS. o

Figure 10: TPU2 with four TPU chips.

To wrap up, the convolution problem is just one of the
many computational scenarios that can benefit from the
systolic approach. We also observe that Systolic systems
are very different from General purpose computers and
require compilers of their own. Nevertheless, these are
being leveraged by tech giants like Google in critical
data centre applications. This shows us that for a specific
set of desired goals, full-system design should be the
only way forward and we must look at the problem from
a full-system perspective. This is because our system
may require some latency and energy guarantees that
the other off-the-shelf processors may not be able to
provide.

- C. Neeraj Kumar
1602-18-735-081



most enduring achievement$ of Indian

iviliZdtionig ifs- Eﬁr;:ztmg The undisputed glory of ® Stupas: The Buddhist stupa serves as a marker for a
¥2his afchitecture %ﬂtl’n the form of Caves, Temples sacred space, a symbolic representation of _the
Palaces anc Séasﬁ_z [

Buddha’s burial mound. The ashes of the Lord Buddﬁ
evolveci over nearly 4000 years. This evolution is the result

.

:

. :

* of | socio-economic-' and geographical conditions. ’
| Moreover;. éfactthggés out of the 860 World Heritage ~ (Where he was born), Bodh Gaya (where he achiev
-

his incredibly rich heritage has ke : ¢ s ?
are buried in stupas built at locations associated with.

important events in Buddha’s life such as Lumbini

Site E_j.iﬁ!ﬂd BLVESCO belonging to India makes it an Enll:ghtenment),-and Kushigata (where he died). The
. epi to'm‘é“Ef architec tuﬁl heritage choice of these sites and others were based on both rea

and legendary events.

‘Origins of Indian Architecture {Lyf?ﬁ‘
Indian architecture belongs to diﬁ"eren€ I
and bears the stamp of respective perioa
’_'citl'es of Indus Valley civilization #' 0
evidence of extensive town planning, it
architecture in India can be tracemkq‘tft 16 ady
t Buddhism in India. With the establishme
~ kingdoms in the south, the archi e'?_ €.
’ The Pallava, Chola, Hoya Sala, anltfm-_
a remarkable job in the field of arch
" the northern part, a new style |b
developed which was called the Nag

coming of Mughal rulers, .-i:ﬂéei

ds of history

=

b d - ) 40 ;
 architectural style — the Indo-Islamic styfe. It was followed
by th_e(ﬂﬂ o-Saracenic - a result of colonization in India. T
e il ]
- The Great Sanchi stuj;a W;P?‘o‘

by the emperor Ashoka in the 3rd century Tor
is a sacred gateway in- dhist ‘architecture.
sl bl D . Toranas are commonly as: ]
Ritect 10¢] began with the development of stupas. The Great Stupa of San.
4 mbals, representing aspects of Lord Buddha's Sides. ' '
. life. The Indian emperor Ashoka opted for the
‘architectural monuments to spread Buddhism in different

monolithic columns erected over selected sites

A

e Stambha’s: Stambha’s are the free-standing q

because of their sacred associations. . &
-




o _' ’s: Vihara is a monastery arrangement of cells
. f(ﬁ:.dw accommodation of monks. These are generally
t usmg wood or bamboo. After the 1st century AD,
wggre cﬂnverted into educational institutions.

for.-devotees. These were influenced by the asceqc“
Ilfestyle of the Vedic period.

: ity N1 The Jain Architecture

Jain Architecture is the offshoot of Buddhist and Hin?
Architecture. At first, many Jain constructions were ma

neighbouring to the Buddhist rock-cut styles. Howevei
later they started the construction of their structure on
mountains based on the theme of mountain's immortaht}v'

The Sikh Architecture

Sikh Architecture is a style of architecture that is
. characterized by values of progressiveness, exquisite
. intricacy, austere beauty, and logical flowing lines. It is
i majorly influenced by the Mughal and Rajput architectural

styles. Sikh architecture also.comprises forts, colleges, and

palaces apart from religious constructions. These religious

structures of Sikhs are known as  gurdwaras.
These gurdwaras are a remembrance of their gurus.

Jain temples have many plﬂars with a weH-—t!PSJgh' d
structure, forming squares. Hence, the chambers were
created, which lead to the formation of chapels that
contain an image of the deity. The pillars on the roofs'aré
omitted to form an octagonal space with a pointy dome.
The only variation in Jain temples is a four-faced or 1
Chaumukh design.

g - L
To Illustrate, Gurudwara Dera Sahib, in Batala was
hqonstructed in commemoration of their guru- Guru

-~ Nanak. One of the most famous Sikh architectures
. includes “The Golden Temple'". Its upper half was made
: wlth copper and covered by a 400-kilogram gold leaf to
bring about its purity and beauty. The lower half is in
ble and is one of the most endorsed materials apart
dstone which was. used by thelMu)ghaIs in.

it Ierﬂo hekﬁowgﬁﬂs ten Ie ;




: 'i&e ﬁfn—du ‘Architecture evolved from rock-cut shrines to
: ate “and massive temples. This type of architecture
mainly, consists of temple constructions. Hindu
arcl r;ectm%e is’'a traditional Hindu system of temple
%ﬁ:htecture monasteries, mausoleums, and other
~ architectural religious bulldmgs of Hinduism. The science
Hmaé arechi tecture in India is described in Hindu texts
- Vastu Shastra and Shilpa Shastra deal with forming
tatuef icons, stone murals, painting, and other.

«‘» :
J *7he history of symbolism shows that everything can
-assume symbolic significance: natural objects (like stones,
- plants, animals, men, mountains and valleys, sun and moon,
' wind, water, and five) or man-made things (like houses,
. boats, or cars), or even abstract forms (like numbers, or the

triangle, the square, and the circle). [Jn fact, the whole
" cosmos is a potential symbol."

—(Carl Gustav Hung)

T, ST 4""1'

?‘h& beaut_y of Hindu Temples lies in their fractal
eometry. The idea that temple architecture has a
rogression of detail from a large to small scale is
‘-accepted. But fractal analysis provides a quantifiable

" measure of progression of detail, also quantifying the
l mixture of order and surprise in a rhythmic composition.
k Hindu temple is one of the best exatmples of those fractal
- buildings which were constructed in the past, long before
i the birth of fractal theory and manifested the religious
cosmic visions.

. FYemple Architecture 3

Temple architecture in Indla‘ developed in almost all
glpns during ancient India. T‘Ke Ancient temples in India
m be classified into 3 categories-the Nagara or the
‘northern style, the Vesara or the mixed style, and Dravida
‘or the southern style. These' ‘classifications are based on
ntarchl tectural styles en;lployed in the construction
‘The areas of Hi ﬂgu temp]e sites are most

w 6. Antarala: Intermediate chamber.
Y %8 .Iagatl It is the raised platform for praying. -
'\ 8.Vahana: It is the vehicle of temples main deity along

qumled the ‘sixteenth,
- _centunes Tbe MughaI archltecture was 4 cbmpo itior

win ?mﬂes lap.é

cture: . !

Basic Elements in Temple Architectu

1. Garbhagriha: The womb chamber p

2. Mandapa: It is a pillared hall in front of garbhagriha
for the assembly of devotees. :

3. Shikara: The tower or the spire

4. Amalaka: The fluted disc like stone placed at the to
of shikara. >

5. Kalasha: It is the top most point of the temple.

e

Mth..the standard pillar.
Yy 5
One of; the earliest foreign influences on Int,'han '
arcbjtecture stemmed from the Mughal reign in India 1‘:.!15!!.‘f

seventeenth. and elghteentb

minarets and imposing gateways

MODEDN ARCHITECTURE | ,

Modern Indian architecture still honours and upholds thé
traditions of India, but the architectural form works to.
better meet the needs of modern-day society. Modern
Indian structures did not even start coming around until
after India gained independence from the British in 1947.
The industrial revolution played a major role in the
development of the science of architecture that was
driven by functional priority. Today we see a tradition
character in Indian architecture, but with modern form
and style. Buildings are less ornate and more expressive in
form. Materials are basic but innovative. The use of steel
and glass to erect innovative building forms is extrerilely
popular and striking in the landscape. Urban centres in
India are booming, bringing along with it a rise ir
population and property demand. t{




CONTRIBUTION TO
C DEVELOPMENT

L

Architecture has always been an attraction, inspiration,
and a part of economic development. For instance, a
restaurant with a good Ilocation. & beautiful
architecture always attracts customers, increases
income. While the same restaurant in an outlying
location and a mediocre architecture will decrease the

. earning. On the other hand, the government also plays

a significant role in leading to economic developmentt.
; Even underdeveloped countries can generate huge
revenues through architectural development. Planning
of cities should not only aim at producing eye-catching
architectural spaces but also aim at environmentally
sustainable constructions. The rate of infrastructural
development demands sustainable structures that last
through 5e_1§gmtions and keeps our environment green.

Al'cﬂ:{ectam is the Biggest
Unwiritten Document of History”

Architecture not only affects society on a high level bt
also on a more personal level, it can have a prof'o
impact on its occupants. Everything from the layout of
the space to the material finishes can contribute towards
occupant health, mood, and productivity. It’s been shown
that people who work in well-designed spaces take less
sick leave, are more focused, and contribute more to their
company. Sterile, concrete landscapes and unimaginative "
buildings cause higher levels of stress. Des:gmn‘g"..’
buildings, as well as cities, to combat this, whether ;fbe
beautiful, awe-inspiring architecture, or simply a mindful
connection to nature, helps humans to feel more relaxed;‘_-_'
happy and engaged.

Isn’t the architecture of India a fusion of ma y

time, focus on every detail, observe the well-planned
placementst and design. They just leave you surprised an
it turns out to be a memorable visit.

- Keerthi
ECE-A- 19%




In our day
major part of our __
smartphone for various purpose. Many of us
click photos and upload it on social media. Do
you know that how your phone camera is
clicking a shot that u want. This article gives ua

.hfe activity. we use

terms.

Cameras that we have in present generation
phones are of various types. Let us discuss
about their types.

Major types of cameras we use are:
1. Primary camera.
2. Wide angle camera.
3. Telephoto lens.
4. Depth sensor.
5. Macro camera.

1, Primary Camerac

This camera is the major camera of your phone.
We listen as 48 megapixels, 32 megapixels etc
on tv ads when they featugg
camera is used to click mg
with 64mp or 48mp bas

i the phone model

brief idea about how camera works and its

a phone. Pn’mar’
I photos. It come

A minute area of illumination on a display
screen, one of many from which an image is
composed is called pixel. A unit of graphic reso-
lution equivalent to one million or (strictly) 1,

18,586 (220) pixels is called as megapixel.

In simple words, your photo is the collection
on small boxes for which each box has its
colour and collectively show as a picture. If
your phone has 64megapixel then the meaning
is when you clicked a photo your camera is gen-
erating a picture which has 64 million boxes
namely pixels and those boxes collectively gives
your picture.

kes image to click g
disturbance and stabil
record so that video
records smooth.

2. Wide Angle Camera:
This camera clicks photo i
click a group photo so tt

pic, this camera make
clicks

n wide and




s increases focal length. It is
ed to show far away objects
perspective and with a level of
hat was once only possible with

focused on J -
background because of 1 .e:rshaHower depth
of field. Wider Ienses tend to magnify
distance between objects while allowing
greater depth of field

1 \.\‘

Telephotos Make Subjects Appear Closer to the
Camera.

This is the most to use a
telephoto lens ang
getting one. A te
take photos of sub
comes in handy
things that you cal

_ ‘ to. Having more
ider total field. ‘ubject can help

For example, building Ppear to be falling
backwards much mereé severely when the
camera is pomteda.pward from ground level
than they would if photographed with a
normal lens at the same distance from the
subject, because more of the subject building
is visible in the wide-angle shot.

Another result of using a wide-angle lens
is a greater apparent perspective distortion
when the camera is not aligned perpendicu-
larly to the subject: parallel lines converge at
the same rate as with a normal lens, but
converge more due to the v

Telephotos also help irr
hip between a subje
creating the appearance
effect that is similar to hol
to-background relationsk
that appear to be sitting|
the cityscape are better \
telephotos than with wig
telephoto len ses open ug
sibilities by making fa
closer to the camera.

10

nment by
compression
ns see object-
intain ranges
Fight on top of
translated with
5. Simply put,
tographic pos-
bjects appear

Because different lenses generally require a
different camera—subject distance to pre-
serve the size of a subject, changing the angle
of viewcan indirectly distort perspective,
changing the apparent relative size of the
subject and foreground. 1




| . . ly represented in milli meters
subjects appeat am the basic description of a photographic
10t @ measurement of the actual length
calculation of an optical distance
here light rays converge to form
. : age of an object to the digital sensor or
If you've ever seen a photo where the subject 35 mm ﬁ!m at the focal plane in the camera. The
is in focus but the background is blurred and focal length of a lens is determined when the lens
wondered how that effect was achieved, the is focused at infinity.
answer is often with a telephoto lens. This
use is especially common in portrait photog- Lens focal length tells us the angle of view—how
‘raphy. The way to achieve this look is to shoot  muchwef the scene will be captured—and the
with a long lens and the widest aperture cation - how large individual elements will
available. For example, a 70-200 mm tele- e longer the focal length, the narrower the
photo lens shot at 200 m with an aperture of " angle of view, and the higher the magnification.
f/2.8 will isolate your subject against a beau- The shorter the focal length, the wider the angle
tiful, creamy background. of view, and the lower the magnification.

When it comes to deciding which focal length
is best for you, it will depend largely on how
you plan to use it. Below we’ll discuss some
common telephoto lens lengths and how and
when to use them.

This camera u
is used to cli

The depth sensor contain
sensor and infrared proje
imagery throughout the 3lso measures
the distance of each poin
transmitting invisible neé
measuring its “time of flij
the objects.

Arome CMOS

light and
ft reflects off




are often used to take photos
e up, how they’re used isn’t
~defines them. A macro lens can
ity to 1:1 magnification, meaning
the image in real life is the same
ed on the sensor. The magnificati-
ou how the image projected on the
camera’s sensor compares with the subject’s
actual size, so a lens with a 1:2 ratio can project an
image on its sensor up to half the size of the
subject while a lens with a 5:1 ratio can project an
ge five times the size of the subject. Macro
es also allow for closer focusing distances
ormal lenses and often require you to get
Y close to your subject.

This camera is used to click objects very
closely. It usually comes with 5mp to 10mp. If
you’ve ever seen a picture of the tiny details
on a flower or the intricate pattern on a
insect and wondered how that photo was
taken the answer is relatively simple: with a
macro lens. Macro photography is the art of
making small objects look life-size or larger. It
can render tiny objects with incredible detail
not possible with the naked eye or a standard Ncsilondih AoasniivaicDiikimsiion Sooiiihen
lens. These types of shots can be challenging Subject at 1:1 Magnification

taking — but also incredibly addictive.

They come with different focal lengths each focal
length has its application as below: each focal
length has its own application as below:

stamps, coins, jewelry

small insects, flowers, portraits

repliles, large insecls
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Introduction: Something which comes to our mind
when we think of satellite navigation is Global
Positioning System (GPS). GPS is a system which
works for locating a specific set of coordinates or a
position on the Earth surface with the aid of satellites.

GPS is used in providing services in mapping, aviation,
predicting natural disasters like earthquakes and
tsunamis

ARV S g TR G SR
. : e e 7 '.:':._.',;“

History:

This was initially developed by the US Military as a
Regional Navigation System on the name of Nav Star
GPS in the year 1978. In the year 1980, Nav Star GPS
has been brought into public service by the US. This
was later developed as a fully functional system in the
year 1993 with positioning aided by 24 satellites
orbiting around the earth. This Nav Star later has been
brought into global service as GPS in the year 1995.
Since then, US military has been supplying GPS
services to the military bases of other countries as
well. Hence US had the authority to stop their services
to a country at any point of time. In 1999, during the
Kargil War between India and Pakistan, US as a
support to Pakistan, has revoked its services to Indian
army.

After this consequence, countries like Russia, Europe,
China, Japan, and India have started building their own
satellite navigation systems. Russia, Europe, and China
have built Global Positioning systems while India and
Japan built Regional Positioning Systems. Regional
Positioning Systems work for the service of a specific
country only.

Parts in GPS:

GPS is majorly divided into 3 parts which work as a
system to supply positioning services, they are:

* Space Segment

* Ground Control Segment

¢ User Segment

Space Segment:

Space Segment is technically called as ‘GPS Constella-
tion.” GPS Constellation refers to a group of satellites
which are supplying GPS services orbiting around
earth. According to the present date, there are 33
satellites in this constellation. It is enough to have 24
satellites in the constellation to supply global position-
ing services. The excess 9 satellites supply backup
services.

These satellites are 22000km above the earth surface
and completes one every 12 hours rotation around the
earth. These satellites rotate in 6 orbits. Each orbit
would be having 4 satellites so all the 6 orbits would be
24 satellites in total.

These 6 orbits would be inclined at 55 degrees with the
equator and inclined in 60 degrees with each other.
These satellites will be present in specific locations in
each orbit.

The first two satellites will be in 30 degrees with each
other. The second and the third are inclined in 105
degrees. The third and the fourth satellites are inclined
in 120 degree and the last two satellites in 105 degree
with each other.

14



This orientation would cover 360 degrees. It is
required that a minimum of 4 satellites are to be
accessible to the GPS device to get positioning
services. This exact orientation would keep more than
4 satellites visible to a GPS device anywhere on the
earth at any point of time.

Ground Control Segment:

Ground Control System would be having 3 major parts
in it,

Master Control Station: Master Control Station would
be monitoring the health and the orbital path of the
satellites in the GPS Constellation. It also updates the
variation in the atomic clock in the satellite system.
This is something which commands and keeps the
control of the satellites in the constellation.
Monitoring Station: This tracks the signals from the
satellites and informs the Master Control station, the
effect of ionization in ionosphere and climatic changes
on the signal health.

Ground Antenna: Ground Antenna supplies communi-
cation from the Master control station to the satellites
in the GPS constellation.

User Segment:

Space segment and the Ground control segment work
simultaneously to decide precise location on the earth.
This location services are used by the devices in user
segment. The main component of the user segment is
the ‘GPS receiver.’

Communication

Receiver:

This GPS receiver contains the Receiving Antenna, a
Processor, and a Clock. Manufacturers have made
compact GPS components which made this GPS
tracking possible even in mobile phones.

Satellites in the GPS constellation would transmit the
information in Signals which are ‘modulated” with
Carrier Waves. These Signals are sent over two
different bands of frequencies. These bands are

* The L1 band

* The L2 band

L1 band:

The information sent on the L1 band contains the
following data,

between Satellite and

* Course Acquisition Code: The Course Acquisition
Code contains the PRN (Pseudo Random Number).
This Pseudo Random Number is transmitted by the
satellite and received later. This would be helpful in
calculating the time of travel. The received signal is
compared with the original signal with a process called
correlation and exact timing is determined which gives
the distance with precision. This PRN would be of
1023 bits length.

* Precision Code: Precision code would be specifying
the precision of the location. It is possible to detect
the location with 3 feet precision. This precision code
would be accessible to military services in a raw way
and to common public thorough encrypted algorithms.

* Navigation Message: Navigation Message contains
the exact time and date when the carrier wave is sent
along with Ephemeris and Almanac data. Ephemeris
gives the orbit, and the position of the transmitting
satellite and Almanac contains the status and health of
all the satellites in constellation.

L2 Band contains only navigation message and
precision code and is available to military services only.
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Positioning:

Positioning or finding the location would is carried
out through two processes called as Triangulation and
Trilateration. Trilateration is used for distance mea-
suring and navigation while Triangulation is used for
studying earth layers and natural disaster prediction.

Trilateration:

Trilateration technique is based on trigonometry and
geometry which helps in distance measuring and posi-
tioning. There are yet two classifications of trilatera-
tion which are 2D Trilateration and 3D Trilateration.
2D Trilateration provides positioning on a 2D basis i.
e., latitude and longitude. 3D Trilateration provides
latitude, longitude, and altitude information. 3D Tri-
lateration is widely used since 2D Trilateration would
not provide precise information of the location.

3D Trilateration:

To achieve 3D Trilateration, there need to be 3
satellites in communication with the GPS device.
These 3 satellites would send signals of L1 Band
frequency to the receiver device in order to know the
receiver distance from the satellite. To know the time
of travel between the transmission and reception, the
time in the clocks of receiver and the satellite are
compared.

GPS receiver will be having a Quartz clock which has a
lot low precision then the atomic clock used in the
satellites. Here comes the requirement of the 4th
satellite. This would be synchronizing the time in its
atomic clock to that of the receiver to know the exact
distance.

The Signals transmitted by the satellite are electro-
magnetic radio waves which would travel with speed of
light. As we will be having the speed with which the
wave has travelled and the time of travel, we can find
the distance of travel. Now, each satellite will be
having its distance from the receiver. Each of the
satellite draws a sphere with the radius as the distance.
The intersection of these 3 spheres would result us in

2 points (Intersection of two spheres would give a
circle, and intersection of 3 spheres would result in 2
points). From these two points the exact location could
be known considering the surface of the earth as the
4th sphere.

So, the intersection of 4 spheres would give us a 3D
coordinate of latitude, longitude, and altitude hence
the position is finally found.

Atomic Clock in Satellite:

The atomic clock inside the satellite is influenced by
Einstein Theory of General Relativity and Special
Relativity.

Special Relativity in simple terms says that speed
manipulates time. As the GPS satellites in the
constellation rotate at speeds ten times higher than the
rotation speed of earth, the atomic clocks in satellites
are 7 microseconds slower than the atomic clocks on
the earth.

General Relativity in simple terms says that Gravity
manipulated time. As the GPS satellites are 22000km
above the surface of the earth, they would experience
very less gravitational force of attraction and hence
time in the atomic clock moves faster than the atomic
clocks on the earth. So, the atomic clock in the satellite
would be 45 microseconds faster than the atomic
clocks on the earth surface.

Now combining the above two scenarios, it can be
understood that effectively, the atomic clock in a
satellite would be 38 microseconds faster than atomic
clock on earth. This 88 microseconds error is
synchronized by the Master Control Station with the
help of Ground Antennas to mitigate navigation errors
due to this time difference.

- SVS SIDDARTHA
1602-18-735-118
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o or Doctor Strange ‘would ha"_. :

ASTRAL -
PRJJEFT])N

Tho,se of us - who saw the mo _':_. ]]

" idea’ about what Astral Pro;ecﬁom'[APi

 Astral travel means."In.the movie "Ms:du A
. ous”’ the kid’s soul leaves the body and

* roams’ around wh:tst he: is’ asleep ‘He :
. hovers around his room and stares at his .

mehtal body is hke software Your hardware

Py and software are no good unless you plug it

‘. ‘into quahty power whrch here is the energy.
_body The first 3. layers are phys;cal in nature.

s!eepmg self.. Creepy right?:And. in the-';

mavie “Doctor St_ran_ge among the titular K
. superhero's powers (as the “Master-of the. - |

.- Mysti¢ Arts") is astral. projection., That .
+.briefly. describes Astra Projectlon .which . i

" “:means-the ability to.separate his physical ..

body from his spmtua! one. On the screen,

this. is all enhanced by cuthng—edge com-
puter-genefated effects

. Astral pmjeqtion /s.fun and fas-
.- cinating — but.is it rea/?

_ The human body has 5 dimensions
namely the physical body, mental body,
energy bady, bliss ‘body, and etheric body.
Talking in techmcal terms physical body is

like hardware and the mental body is like

software

. The fifth layer, the. bliss bodyis GOMPIE&"Y' .

non-pHyslcal and the fourth Iaye.r the etheric'.

..body is transitory. The meaning of. the astral e
' '-body is that Ieavmg the. physn:al .mental,
'-:energy, and bliss - bodies intact and allowing .

;_he e.thenc body to- ﬂoat al;ound Which :s ',
-._one kmdbfmastery,_ Y 4

""*-c.

-The rdea that humans can leave thelr bodles ;

vdunng .dream states is ancient. -Countless

people;. from New Agers to shamans around

“the world, believe that it is possible to’ )
- commune with COSMIC intelligence through '
" visigns and-vivid dreams-experienced during

astral projection, also known as out-of-body

_ expariences.' Surveys suggest that between 8

and 20 percent of people claim to have had .
something like an out-of-body experience-at

'some point in their lives — a sensation of the

conscrousness, spmt or "astral body" Ieawng

the physical body. While most experiences

occur during sleep or under hypnosis, some

people claim to do.it while merely relaxing.



. researches’ have been done by doctors,

~ looking out. -from,_ -our-eyes. If . this -

~ -Seems to be that all of us can be placed V/ /
- somewhere along a sﬁding scale, based on V

how unstable or erratic our temporal lobe 7 '

-is, and some people are more: prone to /

~ these expenehces, " said study researcher ' |

. Dr, _Jason Bra:thwa:te Some - new .

" they say.that these expenences can be » : . _
.. caused by physical or'mental illness. And St L bl B T
. most of the time they are because of the ' e : ' '
-:nstablhhes in‘a part of the brain named

the tem;:ooralL

- woman called E‘rm Pavhna was reported to”

7, have such an expenence ‘where she sensed 3
. other enhhes in her bedroom trying to coax her
. out. of her body. She had d:ffrcutty in breathing

and to free herseif from the para!ysrs state she .

was in. The more she fought it the more tem-' g

7 ﬁed she became and she. woke up ewentually -

R :_'.-_ feehng resﬂess and d:sturbed

&
" -

’.‘-»..

lobe. ‘This .temporal lobe )s Iargely
respons-rble for creatmg and . reserwng
both oonsc:aus and Iong-term memory.””
; Fhe teMporal lobe fnterprets the ¢ sensory- 2
and other mformat:on cammg in from the -
" body and places [t ona body map, giving : -
us our sense of bemg inside our body, of-

‘interpretation goes .wrong, a hallucma- A R A N TR ek
~tion can occur in which a person sees 5 TheUS air force has also had-an out—of-' ;
' themselves from outside of their body, : body expenence As planes got faster over the' .
‘also_ called an 0‘”"0" “body experience . years the.pilots started flying. themselves into
- (OBE). Doctors even conducted variouys ‘GILOC (gravity-induced" loss of consc:ousness) :
tests Oﬂpeople Who CIalmed fo haye such and fhey kept- crash;ng Then a person named ) S
an expeﬁence with "the help of specific James ‘Whinnery came up, with a solunon of
~ guestions and some computer-based -spinning around like a eentrifuge in the GILOC.
tasks which to an’ extent proves that this  And as he started spirining them in GILOC, the

type of out-of- me"bOd.V expeﬂence is.". longer he spun them people started reporting
merely a medfcal problem B 1 ‘the out-of- -body experience. .
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A‘nother case from Pim Van Lommel’s

study in which a patient who died on the '

- operanon table was brought back
. to life that is that he had a near-
. death exper:ence And when he
' died.his glasses were removed
by the nurse and kept in a T
, 'dran_rer. Later when everyone - |
_ was looking for the glasses’ '
everywhere, then the . = . '
. patient answers, “it is : '
in the bottom drawer .

. over there’

: There have been

 several incidents where’ .
.people have. come forward to narrate
' such type of expenences they have had

L

But to date, no solid evidence has been
obta:ned that proves that AP.is a
teality and not a fantasy
Even though sever al people have
reported such experiences, sci
-entifically we haven’t got some
concrete ‘YES’ to the existence
of such a phenomenon. They
,* , have tried to recreate or
; verrfy such expenences but
. e . failed consistently.l
‘ ' believe that ever
‘ ) ything cannot be
.‘*" S ) o explamed scrennhca"y
" w:th our current knowledge
' on world and aurselves

_ I mean there are many thmgs that no'one can prove.
Maybe this is one of them, maybe Astral travel isreal; - :
' ,maybe people can see themselves from a bird’s eye view rf
they practice medrtabon Or.itjust is a mental illness and:
.can be cured by meds. What do you thirnk guys? Is it real or

not? "



“Arigato”, “Soka”, “Sepal”, “Gomenasai”,
“Sugoi”. If you are wondering whether what these
words are or might just probably be thinking that I
have gone nuts, then just hold back fellas!!! These are
some of the Anime phrases which you’ll hear in most of
the Anime series. Now let me take you through the
journey of anime and feed your brains with how
technology of animation has made an impact on

present day Anime.

Anata no shlltoberuto o shime -- (Fasten your
seatbelts) ...........

Shiawasena tabi — (Happy journey) .........

History of anime

The history of anime can be traced back to the start of
the 20th century, with the earliest verifiable films
dating from 1906.Before the advent of film, Japan
already had a rich tradition of entertainment with
colorful painted figures moving across the projection
screen in BU§g 0[] (Ut sushi-e), a particular Japanese
type of magic lantern show popular in the 19th century.

TYPES OF ANIMATIONS

There are 5 types of animations

Celluloid Animation:

This involves drawing various images that are slightly

different and then tracing them onto transparent
sheets called a cel.
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2D OR TWO-DIMENSIONAL ANIMATION:

This type of animation is done using sketches or 2d
flash software. It may be very useful for interactive 2d
presentation, 2d cartoons or any movie. 2d Animation
is not much attractive but it is cost efficient and quick
to make.

Some of the biggest anime hits are: Dragon ball Z,
Naruto, One Piecé, Attack On Titan.

3D ANIMATION:

3d Animation is very popular and is used by every
advertisement and movies. This is also used on a large
scale for project presentation and pre-visualization. 3d
Animation gives attractive quality and is costly. It is
generally a time taking process. Movies like Toy Story,
Avatar, and Moana have all solidified 3D animation as
the go-to style for creatives.

3D animation is the manipulation of three-dimensional
objects and virtual environments with the use of a
computer program.

1. Animators first create a 3D polygon mesh with
various connected vertices to give it form.

2. The mesh is then rigged by giving it an armature, a
skeletal structure that can be manipulated to make the
object appear in specific poses.

3. After making other objects and environments, the
artist then uses the software to create scenes that are

20



This form, which is also called computer-generated
imagery (CGI),

Stop motion

This technique involves setting an object or character
in a specific pose against a background and taking a
picture.

Motion Graphics
This visual effect technique involves moving graphic

elements such as text or logos, mostly using software
such as After Effects.

[ |
Popular Animation techniques:

Clay motion-> This is a form of stop-motion that is
popular enough to be seen as its own technique. This
involves the same process, but clay (plasticine) is used
for almost all the characters, objects, and backdrops.
Paint on glass animation-> This rare but attractive
technique requires the manipulation of slow-drying oil
paints on sheets of glass to create the illusion of
motion. Even though it is uncommon and difficult to
do, paint-on-glass animation is usually well received. A
Russian animator by the name of Aleksandar Petrov
has used this technique to create seven films, and all of
them been award winners.

ANALYSIS OF TIME TAKEN TO DO ANIMATED
MOVIE:

For a full-feature animated movie it can take years. It
takes roughly 6weeks to complete 60-90 seconds of
film. For a short movie it could take 6 months. Also
depends on your type of animation; Stop motion takes
7 years; hand-drawn takes 5 years; digital-cell 2d
animation takes 3 years, and 3d animation takes 3 years
for full-feature.

HOW IS ANIME MADE?

The process of making an anime is a complex one, with
many steps and stages. This chart from AIC’s English
website is a good visual overview for what I'll be
discussing:

: inal Author
(aumaloasldimctofs]
-
Anime Production Studios
grodm:.u

(comic armsismMovelist)
Anime Production Studio
thucm 2

4
Production panies A
Producers ¥

-.ScﬂMC.l_laﬂo writer
Director

Art Directors

Designer (Background Ars) Character Designer

Mecha Designer |

Episode directors
(Storyboarders)

IN-PRODUCTION,
Layout
Designers
Key animators ’

‘“Animation Directors
Inbetweeners "

Inbetween frame supervisors
Clean-Up
Digital Painters
o~
ey

Special Effect Artists
Painted frame supervisors

Cinomntogtnahy Director
Camera mo 2 Sp effects)

~ - —
POST-PRODUCTION

Recording Director Film Dew

! N :
Music 4 ¢ = ditine
Sound effect’ & =

Dubbing

Voice actor/actress
Voice Recording

https://washiblog.wordpress.com/2011/01/18/anime-
production-detailed-guide-to-how-anime-is-made-
and-the-talent-behind-it/

Want some fun with animation? Want to try making
anime characters from ur finger tips charat.me here u
can create anime characters.

www.mixamo.com here you can find some motion
animation stuff easy and free.

6 best animation software:

. Adobe animate

. Autodesk 3ds max

. Maya

. Dp animator maker

. toons

. moho

To learn more about these: https://windowsreport.
com/animation-software-anime/

S ol WS e
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Creating an explosion in unity3d:

A simple explosion produces a ball of flame that
expands outward rapidly in all directions. The initial
burst has a lot of energy and is therefore very hot (i.e.,
bright) and moves very fast. This energy quickly
dissipates which results in the expansion of flame
slowing down and also cooling down (i.e., getting less
bright). Finally, as all the fuel is burned up, the flames
will die away and soon disappear completely.

An explosion particle will typically have a short
lifetime and you can vary several different properties
over that lifetime to simulate the effect. The particle
will start off moving very fast but then its speed should
reduce greatly as it moves away from the center of the
explosion. Also, the color should start off bright but
then darken and eventually fade to transparency.
Finally, reducing the particle’s size over its lifetime will
give the effect of the flames dispersing as the fuel is
use up.

void Explode() {
ParticleSystem exp =
GetComponent<ParticleSystem>();
exp.Play();
Destroy(gameObject, exp.main.duration);
}public float fuseTime;
void Start() {
Invoke("Explode", fuseTime);
}.
// Grenade explodes on impact.
void OnCollisionEnter(Collision coll) {
Explode();

}

Particle Effect
Simulare Stop
Playback Speed 1.00

Playback Time 728.36

Deeplearning in animation:

Generative Adversarial Networks (GAN) are a class of
neural networks that aim to learn to generate objects
from a certain class. Previously, GANs had been mostly
used to generate images: human faces, photos of birds
and flowers as in StackGAN, or, somewhat surprisingly,
bedroom interiors, a very popular choice for GAN
papers due to a commonly used part of the standard
LSUN scene understanding dataset.

Researchers from the University of Illinois and the
Allen Institute for Artificial Intelligence have devel-
oped an AI model, called CRAFT (Composition,
Retrieval, and Fusion Network), that takes text
descriptions (or captions) from the user and generates
scenes from ‘The Flintstones’ cartoon series. If this
model succeeds then your favorite novel can be
converted to anime with machine. If you want to know
more. Go here https://medium.com/neuromation-
blog/neuronuggets-deep-anime-13fb47882d23

- K. Chakradhar
1602-18-735-069
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THE APPLES TALE .. i

Yes, it is the "doctor" repellent apple that caught my attention.
Did you ever wonder about how an apple provoked a genius and
marked the inception of one of the remarkable theories of physics?
Well then, that is what this article is going to take you through.
The mythologies believe that it was the forbidden apple that led
humanityto encounter the consequences of greed, prominently
by taking a bite out of the apple, known as “Adam’s Apple”.

science. The young Isaac Newton is sitting in his garden |
when an apple falls on his head, the law of gravitation
emergedwith this little aesthetic fruit.

Also, imagine the seeded part of an apple to be a bar magnet,
then the exocarp(outer skin) resembles the continuous

magnetic lines. The world's biggest tech company has a

bitten apple as its logo,where bite in English, represents
the bits and bytes to where are computers calculated

Apple holds a great symbological significance in several
mythologies across the globe. Dan Brown's masterpiece
"The Da Vinci Code" provides us insights about this.

Perhaps this little fruit has magical powers or
this could all be a serendipity.
However, this analogy has interesting
secrets that remain oblivious to all of us.

- Pradyumna HK

1602-19-7235-132 23




Smart phone has become one of the basic needs of every
human being besides food, water and clothing. It has
gained huge significance due to the emerging technical
challenges and evolution of digitalization. Did you ever
wonder what makes a smart phone so powerful? Are you
curious to know what is inside a smart phone? Well, then
this article is for you. You can explore all the electronics,
which makes impossible to be possible, embedded inside
the smart phone. So, let’s start our journey to the interior
of the smart phone.

Display

The very first stop in this voyage

is screen. How does your touch
screen work? Touch screens are
generally Cpacitive screens that work
with anything that holds an electric
charge. Interesting, right?

Our human skin holds an electric
charge and therefore your touch
screen doesn’t respond when you
wear gloves. These are constructed
from copper and holds charges in an electrostatic grid of
wires. When you hit the screen, a tiny charge is transfered
to your finger creating a voltage drop at that point. The
position of voltage dorp is processed by the software to
perform the requested action.

Orive electrode Accept the electrode

XN

Collect charge

I l I | dreve pulse

Whenever we talk aljput digglay, the first word that ¢omes
to our mind is resolution. What is this resolution;Whj?:{
the display is not similar for all the phones?
It is the number of pixels on display or in a camera senser.
The size of the display will determine how many pixels are"
crammed into a square inch, giving us the pixel density re-
ferred to as ppi. Phones with different pixels have
different clarity.

What is HD2 We all know it is high definition but what
does that meag? It is a pixel measurement of 1280x720 ¢
pixels. No mat e size of screen, number of pixels |
remain the same. So, simply having HD display doesn
matter much. Full HD is the next step and it
1920x1080 pixels and 2K(QHD) is available on high ent
devices. QHD is Quad HD and provides 4 times higher res-
olution than HD. Many phones from Samsung, Motorola,

Huawei include 2K displays. 4K displays are also present in
the market but 2K displays have become the norm at the
top of the market vrather than high 4K
resolution as they demand more power.

LCD and OLEBD-+digplays are most common which dis-
plays image from the essor's GPU. So how does this
LCD work? Liquid crystal display refers to the array of
liquid crystals illuminated by the back light. They work
good in direct sunlight but the drawback is that they are
less potent than displays that don’t require a backlight.
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Thin Film Transistor (TFT) is advanced version of L.CD
where every pixel is attached to a transistor and a cpacitor
called as Active matrix. Their disadvantage is they re-
quire more power, less impressive viewing angles
and colour production and hence they are not used any-
more. In-Plane Switching (IPS) overcomes disadvantages
of TFT by wusing two transistors for _each
pixel. This also eliminates backlight leakage.

Active Matrix Organic Light Emitting Diode (AMOLED)”

or OLED is another thin film technology. They have much
purer blacks and consume less energy when black or
darker colors are displayed on screen. LCD’s are back lit
whereas these are in off state unless they are specifically
electrified. The downside is they are not visible in direct
sunlight as LCD. OLED displays are commonly referred
as AMOLED when used in smart phones. Like IPS LCD,
Super AMOLED have extra features such as integration
of touch screen into display itself

ODO0OODOC

Camera

Now, let us understand how your camera clicks beautiful
pictures. When taking photos of an object, your camera
phone will capture the light coming from it. A convex
lens is used in the camera to focus incoming light onto a
CMOS sensor. The sensor will then digitise the light and
will turn it into a JPEG photo that’s then saved on your
smartphone. They have adjustable focus on the rear-fac-
ing camera. The lens can be moved back and forth to vary
the distance.. . between the lens and the
sensor. But what makes yourphoto blur?
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E-shuttér is” the camera part before the sensor and the
shutter speed is adjusted in low light. If it is low, the pic-
ture will be blur when yoti shake you phone while clicking
it. If the light hitting the sensor is low, it has to apply
gain to get a bright image and eventually tiny variations
in pixel readings will make noise more visible. Megapix-

els refer tothe number of pixels on the camera sensor.
The more megapixels thére are, more clear the
,dmage will be. L \

] : “

System-on chip

‘What willfprogcess your instructions in a Smart
Phone? / Je
Sma%lles have SOC’s as CPU in a computern,

SoC, System on Chip application processor. It is a CMOS
chip, typically complementry metal oxide semiconductor.
A typical smartphone contains a number of metal oxide
semiconductor (MOS) integrated circuits, which in turn
contain large number of MOSFETS.

Combining multiple components into a single chip saves
on space, cost, and power consumption. SoCs connect to
other components too, such as cameras, a display, RAM,
flash storage, and much more. cEssentially, an SoC is the
brain of your smartphone that handles everything from
the Android operating system to detecting when you
press the power off button. They became popular due to
their low power consumption.

The following components are present inside the SOC:

® Central processing unit (CPU I
Graphlcl: Pmcessfng um(t (G P)U) ® =
Image Processing unit (ISP)
Digital 51gnal Pm{.cssor(DSP)

I Qualcomm

§ snopdragon

Video Encoder/ er
Modem

With 5G networks whirring across the globe,we have
SoC’s integrated with high end modems.



Memory

An SoC can’t function without Random Access Memory
(RAM) or permanent storage. The practical minimum amount
of RAM for a 64-bit Android 7.0 smartphone is 2GB.Flash
memory is an electronic, non-volatile computer memory stot-
age medium that can be electrically erased and reprogrammed.
When you use an app, your phone keeps the app and what you
are doing in RAM even if you switch to another app. When
you return to it, it opens exactly where you have lefty, This is
because it is stored in RAM and it runs in background even

while using other app. This is called
Multitasking
Then what is Internal and

External memory?

Internal memory is the manufac-
turer-installed storage space usu-
ally 16 GB,32 GB and 64 GB
where operating system, pre-in-
stalled apps and system software
is installed. Total amount of inter-
nal memory cannot be changed by
the user.

=
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External memory is something
that is extendable, it refers to a
microSD card that can be inserted
in the slot present in the phone.

To overcome the internal storage problem, many smart
phones came up with a cloud storage solution. The user is
provided with a cloud storage account of 10, 20 or 50GB
storage but your data can be accessed if you have wifi or
mobile data. The other form of external storage is cloud
storage such as GOOGLE Cloud and DROPBOX.

ROM Compact
(Non- {Vollhlll Disc
\I'olm!c)
I SRAM I DRAM
\ J \ ] ’ .
I I DOR
SDRAM RORAM SORAM ‘

Internal/Main/ External/
Pﬂrmry ondar\r
e
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$Ia|h Drive |
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Wh es’ you% phone also act as a sound sys"teéih‘?
A sound chip is an integrated circuit designed to produce
analog signals. They aresfabricated on MOS mixed §1gna1._
chips that process analog and digital si s nals. These chips!
contain various ofigiMators, amphﬁers rs etc to enhance
the audio quality. Digital Sig PIOLLSSOI (DSP) is used to
enhance audio, also ed n r image enhancement, aug-
mented reality and wdeo essing. But how can yo+hcar
the analog audio from your phone? We humans always
enjoy the analog form of sound, which is in the form of a™}

wave haying peaks but it can’t be stored in the smartphone i~

same way. This is because the world inside the smart phone
is completely digital. A Digital to Analog Converter (DAC)
1s used te convert the digital audio signals stored in your
phone to Analog signals. This process is not simple and it in-

1l phones have them for system sounds

and voice calls. Most of the headphones even have a DA%

and AMP.

RF CMOS

What makes you communicate with your friend on
other side of the world? How can you browse your fa-
vourite websites through phone?

It is possible only with the RF CMOS chip. It integrates
radio frequency (RF), analog and digital electronics on
a mixed signal CMOS RF circuit chip. It is used in
Bluetooth, Wi-Fi, GPS receivers, broadcasting. A typi-
cal smart phone features many antenna elements and
multiple radio strem ensure high data rate wireless
communications, whe#fer through cellular or mobile
connectivity networks and peripheral devices. Multiple
RF components are available to amplify, filter,
and switch the required RF signals.

)



Sensors in Smartphone

Accelerometer L O Fingerprint Sensor »

Q C— |-
v \ ey
Digital Compass
O—/—/

———0
Proximity Sensor

/

Gyroscope /_/ e "9 GPS Sensor
LK—/{ i
0/ — 9 NFC
Back llluminated Sensor (- ~O Ambient Light Sensor

Light Sensor

How does your smartphone adjust the brightness level?
It is achieved with the help of ambient light sensor. It sets
the screen brightness based on the surrounding light and
helps conserve battery life. It is build using photo diodes
and phototransistors.

Proximity Sensor

Did you ever notice your device locks the screen during a
call when it is brought near your ear?

This is made possible by the proximity sensor. It emits an
electromagnetic radiation and looks for changes in field or
return signal.

Inductive sensing

0 Oscillator maintains frequency 6 Reh_n:tancg shifts.
N \
Induced Eddy

currents oppose
field.

Target

Amplifier Schmitt trigger © Amplitude drops.

Ferrous targets change the reluctance of the magnetic circuit; system oscillation frequency, which gets left behind when the natural
S frequency shifts, then loses amplitude.

f 4_: Y " - Sri Krishna Kirthi Sattenapalli
il e e ° 1602-19-735-049
N——0 -0
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Stories are among the most persuasive ways we can share
an idea. When we tell a story, we open a ‘loop’ in

someone’s thought process. It’s uncomfortable for people
to have an open loop and theyll often listen

(or read or watch) until the conclusion of the story,
which is when the loop is closed.

Another option includes ‘Pacing and Leading’ where we
start from the listener’s point of understanding. By
reviewing that place, we begin to ‘pace’ the person’ ;md
their ideas. Our brains get on the same wavelength and/"
frequency — literally. We're then able to lead the liste

to a new understanding.

f,\__“).
L

Here’s a real life scenario of Dersuas‘mh ?ha. f

extract from a talk by Richard Greene o

I (speaker) personally had a job (once upon a time)
selling ‘coupons’ door-to-door. Essentially it was
something like free oil changes or half-price pizzas.
Needless to say, it was pretty low on the glamour scale.

I wouldn't wish that job on anyone, but part of me wishes
I could try it again, now that I have spent years
researching persuasion.

Most of the people that would answer the door would
immediately have that "oh god, why did I answer the
door?" look on their faces, and it was my job to turn that
into a $25 sale.

(For the $25 you received discounts or free things worth
much more than $25, which was the core of the pitch).

N

When someone likes you and/or trusts you, their
requirements for agreement become much simpler.

Interestingly though, rapport is not always created by
doing nice things for people. Sometimes that makes you
look weak instead. It's more about presenting yourself
confidently.

Hﬁwever, $25 was more than most people are willing to
p’ay for rapport alone.

~

i It was also necessary to control the perception of the

P offen
<) z (

We wduld ask them how often they eat pizza or get their

ojl\thaﬁged\,, and then do the math for them so they could
see hqw much it was actually worth.

Or we would look for a real-life scenario that was likely
to happen to them — like a kid's birthday party or a long
drive for vacation — that would basically guarantee the
value of the offer.

In other words, we made them "qualify" to buy.

On top of that,
I would walk away if they said no), and I had a
of

it was a one-time offer (because

limited number "coupons" to sell.
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they had to choose to g
to take it.

99% of people were
would buy, depending

Best sales

Takeaway : Don’t dir
it’s really easy for the
help them with some
take you a bit more effi

Steve Jobs launched two of the most valuable and

creative companies in modern times with Apple and
Pixar — but he didn’t reach those heights by following
the rules all the time.

Jobs faced many obstacles to get Apple and Pixar
off the ground. But he had a unique way of crafting
his own reality, a “distortion field” he’d use to persuade

people that his personal beliefs were actually facts,
which is how he pmshed his companies forward.

m\@anipu‘l‘ﬁfi\re : m‘icto-

ries, particularly in boardroom of

Many consider Jobs a genius,
everyone can learn

a thing or two from his
tactics.

Pitch with passion. People can be influenced

by strong displays of emotion

Pitching was a key part of Steve jobs and it should be
part of yours, too. The process of selling — yourself, or
a product — is the key to getting others to buy into your
ideas.

Before Apple launched iTunes in 2001, Jobs met with
dozens of musicians in the hopes of corralling record
labels into going along with the iTunes plan. One of the
people Jobs pitched to was prominent trumpet player

‘Wynton Marsalis.

Marsalis said Jobs talked for two hours straight.

"He was a man possessed,” he said. “After a while,
I started looking at him and not the computer, because

I was so fascinated with his passion.”

Jobs also pitched ideas to his ad team with a similar
passion to “ensure that almost every ad they produced
was filled with his emotion.” The resulting
commercials, like the “1984” ad and thelliPod
silhouette ads,helped Apple become much more than
just a computer company.

CONCLUSION:

“Persuasion” is a term often used in marketing, and
we're all probably aware of it. What many businesses
fail to realize is that persuasion isn’t just about getting
people to buy your product. You may be able to get
people to convert, but are they happy about the
purchase? Were you able to change their sentiment
towards your brand in a positive manner?

Persuasion in marketing involves the ability not just to
influence people’s actions, but their attitude as well.

- Syed Adil Fyjaan
1602-18-735-052
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Geospatial Cooperation Agreement
(BECA)

Basic Exchange and Cooperation Agreement B
will allow India to use US geoSpatial maps
pinpoint military accuracy of automated ha _
systems and weapons such as cruise and ballistic
missiles. Along with Communications Compatibility
and Security Agreement (COMéASA), and Logistics
Exchange Memorandum of Agreel
BECA is one of the foundatic
communication agreements '

Geospatial Cooperation Ag’reeﬁm (B
Recently, on October 27th 202 i
fourth and final foundational mi ta
Basic Exchange and COOpera
Geospatial Cooperation (BECA) with the US to

strengthen the strategic ties between two countries.

: All we need'to know abot BECA:
What are the other foundational pacts

.4

between the two countries? » Firstly, geospatial means any data that is related to
O F. a geographical location. Geospatial technology collects

» General Security of Military Information Agreement and analyzes where particular features a-re on the
(GSOMIA), 2002: This was made to withhold the Earth’s surface; such as oceans and mountains.

privacy of the military partlculars shared between
the two countries. _ » This pact includes giving India access to accurate

geospatial data that will have several military and
other defense applications and help India in giving
» Logistics Exchange Memorandum of Agreement more accuracy to forces while using weapons like
(LEMOA), 2016: This pact establishes basic terms, cruise, ballistic missiles and drones.
conditions, and procedures for logistic support,
supplies and services.

October 27,2020

» Communication Compatlbllity and Security  Eymg IR As

Agreement (COMCASA), 2018: It allows India to R b s bt et
procure specialized equipment for encrypted g b e e 8 S e el s ™
communications.

20161 Logistian ond Sequrity of Militery |nformation | "‘_i P

| 2 ,:;5\ Exchonge Memorsadem | £ . Agreoment (COMCASA). Agrooment | 14 ;
of Agrooment (LEMOA]. 2019+ Industriol Securlty Annex (IS4) | (G0MIA) which was ;ﬁ“ :
201 8+ Commenications Compatibilty | — the extension of the Generol Secority | 919004 in 2002 = -

JIm T u 'lmllllmn‘
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» A track reported by radars and a plethora of other
sensors (sonar’s, EW sensors etc.) fitted on a
geographically disperse static or dynamic platforms
makes this solution all the more inaccurate for a
perfect weapon launch.

» It will make mission planning easier for the Indian
forces, as they will be provided with the geographical
coordinates and feeds in real time data which will
considerably reduce the chances of missing the
target.

» This will also make India a fearsome force in the
Indian Ocean, where the Chines?_'- have been sending.

» Further, any lack of Real ‘timeliness’ of the signal
information on the target can add to calculations

several ships and submarines. . being run on a ‘stale’ track, i.e. a weapon launch at a

......

» India can now keep a close watch on the movement :
of ships and submarines in the Indian Ocean. India .

and US can exchange maps, nautical a
aeronautical,
geomagnetic and gravity data.

» The agreement will also allow the
sensitive satellite and sensor data that W
India in striking military targets with pir
accuracy. E

commercial imagery, geophysical,

How is BECA related to Electronics
and Communication?

» The geospatial technology includes geo-data
referencing framework and Timing accuracy via
atomic clock.

» The complexity in precise Geo-tagging of a target
begins with the Geo-reference plane problem caused
due to Earth’s shape being spheroid (or ellipsoid) and
various other factors like Geo-corfections emanating
from varying gravitational profile etc.

» Obtaining a precise and accurate location of a
digital target track for warfare algorithms and
mathematical computations to work is likely to be
highly error-prone in case Geo referencing the
framework is not well defined or regularly updated.

» The weapons are launched at a future position for
a dynamic target and in today’s Net centric Warfare
which is highly dependent on a Multi-platform

ulti-sensor data Fusion (MPMSDF) engine, such
rrors can lead to serious consequences since the

" fast-moving hostile fighter jets or incoming missiles

may not give a second opportunity to intercept them.

Consequences India might face after

N signing BECA:

O

» Dependence on Russia: India depends on Russia
for 60-70% of its military equipment. As the
rivalry between US and Russia is well known, US
might want India to withdraw their relations with
Russia.

-
%

» India saying no to-'i'miances: Over the past few
decades, it’s been clear that India has no interest
in forming alliances which was even agreed by
The External Affaifs Minister Jai Shankar in a
press meet. But contrary to this US might want
India to be a part of an alliance to form a stronger
counter to China.

» Decision making liberty at risk: Many of Foreign
Policy experts claim that these agreements would
allow The US to enter into the decision-making
structure of India which would rupture the
decision-making independence of India. This is
something which any sovereign couniry would not

Therefore, we should look at various aspects of this
Agreement and appreciate on the type of technology
used and how precisely it is going to enhance the
defense mechanisms making India an unbeatable
force in terms of protecting its territory.

-M Achyutha Sai Shree
1602-19-735-002

.



HORE

Our World was once bold and brave,
But now it has become lonely as a grave.

It 1s not about the stress in our brain,
But it is the silent heart pain.

Days, weeks and months have passed by in wait,
Still isolation is in our fate.

Virfuality is the only way fo greet,
For people are far away 0 Mmeet.

Being a human, | hope,
That there may still be a scope.

Nothing can sustain long,
We must always be strong,

- Anagha

1602-19-735-004
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