
SMART ANTENNA
-Karisma Panda (611736)

Smart Antennas, chiefly known as multiple antennas or adaptive array antennas,

enhance the efficiency in digital wireless communication systems as they utilize

the diversity effect at the transceiver of the wireless system i.e. the source and

the destination. Diversity effect refers to the transmission and reception of

multiple radio frequencies which helps to ensure error-free data communication

and increases the speed of data transmission. Their usage is widely seen in

locating wireless targets using signal processing algorithms. Moreover, they are

used for calculating beamforming vectors and the direction of arrival [DOA] of

the signal.

 Difference between Conventional Antenna and Smart Antenna

The striking difference between both the systems is, they deal with multipath

wave propagation differently. When we send a signal in a wireless system, it

passes through many barriers which leads to scattering of wavefronts. In a

conventional Wi-Fi communication system, single input single output [SISO] is

used, where we will have one antenna at the source and one at the destination.

The signals arriving at the receiver may be faded and cut-out and we may

encounter problems like picket fencing. Thus when we have a SISO system in

an internet connection, the data will arrive late, moreover erroneous in nature.

These grievances can be overcome using Smart Antenna.

 A smart antenna has basically two functions:

1. Direction of arrival (DOA) estimation: The smart antenna system estimates

the direction of arrival of the signal using techniques such as MUSIC (Multiple

Signal Classification), estimation of signal parameters via rotational invariance

techniques (ESPRIT) algorithms, Matrix Pencil method or one of their

derivatives. They involve finding a spatial spectrum of the antenna/sensor array

and calculating the DOA from the peaks of this spectrum. These calculations are

computationally intensive. Matrix Pencil is very efficient in case of real-time

systems and under the correlated sources.

2. Beamforming: It is used to create the radiation pattern of the antenna array by

adding constructively the phases of the signals in the direction of the desired

targets/mobiles and nulling the pattern of the undesired targets/mobiles. This can

be done with a simple Finite Impulse Response (FIR) tapped delay line filter. In

digital antenna arrays where we have to deal with multi-channels, digital

beamforming is used, which is predominantly implemented by DFT or FFT.

 Types of Smart Antennas

Classification based on the type of environment and requirements of the system

categorizes Smart Antenna primarily into two types:

performance requirements.

Based on the number of inputs and outputs used in the device, Smart Antenna is

classified as

1. SIMO (Single Input – Multiple Output): Here, one antenna is used at the

source and multiple antennas at the destination.

2. MISO (Multiple Input – Single Output): Here, multiple antennas are used

at the source and only one antenna at the receiver.

3. MIMO (Multiple Input – Multiple Output): Here, multiple antennas are

used at both transmitter and receiver which makes it most efficient. MIMO

was extended recently under the IEEE 802.11n standard and it supports

spatial information processing.

 Advantages

The smart antenna has an edge over conventional antenna as it provides high

efficiency, ultimately high power for the desired signal. When a large number of

antenna elements are used at a higher frequency, Beam Smart antennas use

narrow pencil beams. This provides higher efficiency in the direction of the

desired signal. If a fixed number of antenna elements are used the same amount

times the power gain will be produced with the help of adaptive array antennas.

What makes them superior to the conventional antenna is the amount of

interference that is suppressed. Beam smart antennas suppress it with the narrow

beam and adaptive array antennas suppress the interference by adjusting the

beam pattern.

 Limitations

• Cost: The major setback in the usage of Smart Antenna is its high cost,

which is due to usage of more no. of components and high power

consumption that ultimately reduces the life of the battery. The surge in the

cost is due to the RF electronics and A/D converter used for each antenna.

The receiver chains used must be reduced to reduce the cost.

• Size: For high efficiency, large base stations are required which makes it

cumbersome. Apart from this, multiple external antennas are needed on each

terminal which makes it impractical.

• Diversity: Primarily 3 types of diversity, spatial, polarization, and angle are

employed by designers to improve signal quality. As it is inconvenient to

achieve spatial separation among antennas in mobile communications and in

point-to-point systems where a near line-of-sight exists between the

transmitter and receiver, polarized diversity can be used to overcome this,

but to a certain extent.

REFERENCES

• http://www.circuitstoday.com/smart-antennas

DIGITAL TWIN AND IT'S WIN
-V. V. Anil Kumar (611780)

Digital twins are the replicas of physical devices

that are used to run simulations before actual

devices are built and deployed. They are also

changing the ways of optimization in technologies

such as IoT, AI. The digital twin is a computer

program that takes real-world data about a physical

object or system as input and produces predictions

or simulations of how that physical object or system

will be affected by those inputs as outputs.

 How are they created??

To create a digital twin of any object, the engineers

collect and synthesize data from various sources

including physical data, manufacturing data,

operational data and insights from analytics

software. All this information along with AI

algorithms is integrated into a physics-based virtual

model and by applying analytics into these models,

we get the relevant insights regarding the object.

The consistent flow of data helps not only in

getting the best possible analysis and insights

regarding the asset but also helps in optimizing the

business outcome.

 Applications:

Organizations can gain better insights on product

performance, improve customer service and make

better operational and strategic decisions based on

these insights.

Manufacturing: They have a significant impact on

the way products are designed, manufactured and

maintained. It makes manufacturing more efficient

and optimized and also reduces throughput.

Automobile: They can be used in the automobile

sector for creating the virtual model of a connected

vehicle. It captures the behavioural and operational

data of the vehicle and helps in analysing the

overall performance of the vehicle as well as the

connected features. It also helps in delivering a

personalized/ customized service for the customers.

Retail: Customer experience is the key in the retail

sector. Digital twin implementation can play a key

role in augmenting the customer experience by

creating virtual twins for customers and modelling

fashions for them on it. They also help in better

instore planning, security implementation and

energy management in an optimized manner.

Healthcare: Digital Twins along with data from IoT

can play a key role from cost savings to patient

monitoring, preventative maintenance and

providing personalized health care.

Smart Cities: Digital Twins and IoT data helps in

enhancing economic development, efficient

management of resources, reduction of ecological

footprints and increases the overall quality of a

citizen's life. The planning of a smart city is made

easy by gaining insights from various sensor

networks and intelligent systems.

Industrial IoT: Industries can now monitor, track

and control industrial systems digitally. Apart from

the operational data, they also capture

environmental data such as location, configuration,

financial models etc., which helps in predicting

future operations.
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1. Phased Array/Beam Smart/Multi-

beam Antenna: Here, there will be

number of fixed beams, amongst

which, one beam will turn on or will

be steered towards the wanted signal.

This is done by adjusting the phase

i.e., as the target moves, the beam will

also be steered.

desired signal

Signal

output

2. Adaptive Array Antenna:

Adaptive arrays allow the antenna

to steer the beam to any direction

of interest while simultaneously

nulling interfering signals.

Both of them do provide

directivity but vary with respect

to cost, complexity and

Desired signal

interference

Signal 

output

Beamformer weights
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1). There are two photolithography systems : one with light source of

wavelength 1 156nm (System 1) and another with light source of

wavelength 2  325nm (System 2). Both photolithography systems are

otherwise identical. If the minimum feature sizes that can be realized using

System 1 and System 2 are Lmin1 and Lmin2 respectively, the ratio Lmin1 / L min 2

(correct to two decimal places) is ______.

2). A source alphabet consists of N symbols with the probability of the first 

two symbols being the same. A source encoder increases the probability of the 

first symbol by a small amount e. After encoding, the entropy of the source :

(a) increases       (b)    remains the same         

(c) increases only if N = 2   (d)    decreases
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GATE PROBLEMS

**Solutions to the previous issue questions are included in the e-copy

ELECTRONIC NOSE
-P.Shilpa (611867)

Sensor arrays and pattern recognition

systems.

Since 1982, research has been conducted to develop technologies, commonly

mentioned as electronic noses, that would detect and recognize odours and

flavours. The stages of the identification process are almost like human

olfaction and are performed for identification, comparison, quantification and

other applications, including data storage and retrieval. However, the hedonic

evaluation may be a specificity of the human nose as long as it's associated

with subjective opinions. These devices have undergone much development

and are now accustomed to fulfil industrial needs.

 Other techniques to analyse odours:

In all industries, odour assessment is typically performed by human sensory

analysis, by chemosensors, or by gas chromatography. The latter technique

gives information about volatile organic components but the correlation

between analytical results and mean odour perception isn't direct, thanks to

potential interactions between several odorous components.

In the Wasp Hound odour detector, the mechanical elements may be a video

camera and therefore the biological elements are five parasitic wasps who are

conditioned to swarm in response to the presence of a selected chemical.

 History

Scientist Alexander Graham Bell popularized the notion that it was difficult to

live a smell, and in 1914 said the following:

"Did you ever measure a smell? Are you able to tell Whether one smell is

simply twice as strong as another? Are you able to measure the difference

between two styles of smell and another? It's very obvious that we've many

alternative styles of smells, all the way from the odour of violets and

roses up to asafoetida. But until you'll measure their likeness and differences,

you have no science of odour. If you are ambitious to search out a

replacement science, measure a smell”.

The more commonly used sensors for electronic noses include

 Metal-Oxide Semiconductor (MOSFET) devices - a transistor used for

amplifying or switching electronic signals. This works on the principle

that molecules entering the sensor area are charged either positively or

negatively, which should have a right away effect on the electrical field

inside the MOSFET. Thus, introducing each additional charged particle

will directly affect the transistor in a unique way, producing a change

within the MOSFET signal that may then be interpreted by pattern

recognition computer systems. So essentially each detectable molecule

will have its unique signal for an ADPS to interpret.

 Conducting Polymers- organic polymers that conduct electricity.

 Polymer composites - similar in use to conducting polymers but

formulated of non-conducting polymers with the addition of conducting

material like Carbon black.

 Quartz crystal Microbalance - way of measuring mass per unit area by

measuring the change in frequency of a quartz resonator. This may be

stored during a database and used for future reference.

 Surface sound wave (SAW) - a category of microelectromechanical

systems (MEMS) which depend upon the modulation of surface acoustic

waves to sense a natural phenomenon.

 Applications

o In quality control laboratories

o In-process and production departments

o Possible and future applications within the fields of health and security

o Possible and future applications within the field of crime prevention and

security

o In environmental monitoring

REFERENCES

• https://en.m.wikipedia.org/wiki/Electronic_nose

An electronic nose is a tool intended

to detect odours or flavours. Over the

last decades, "electronic sensing" or

"e-sensing" technologies have

undergone important developments

from technical and commercial point

of view. The term "electronic

sensing" refers to the capability of

reproducing human senses using

TECHATOON

Editors’ Note
Hello readers!! Hope you are staying home and following the guidelines given

by the government. We are back with the volume 2 issue 9 edition of THE

ECE Herald newsletter. Hope you will cherish our efforts. Firstly, A thought-

provoking article regarding Smart Antenna has been attached. An article

about Digital twin techniques has been written in the newsletter. An article

which provides you with the knowledge of electronic gadget which senses

smell is penned. We provide you with an article explaining the importance of

social distancing to eradicate the pandemic.

A short note about the Hubble microscope and its efforts were also included.

Some more interesting and creative stuff like gate problems, techatoon,

Artworks and pic of the month add on its elegance to the newsletter. Lastly, an

article about the destruction caused due to Corona on the global economy

and various activities has been put forward. All your recommendations will be

considered and are always welcomed. We are expecting an enthusiastic

contribution to the newsletter, be it an article of your interest or artworks or

any other interesting stuff.

For any questions, suggestions, ideas, articles or artworks please contact us

at theeceherald@nitandhra.ac.in.

As we are under lockdown and are experiencing tough times of our lifetime,

we plead you to support the government and make the fight against the

monster, that is present before us, a huge success.

Keep reading and keep contributing!!Stay safe & Happy reading!!

NOTICE BOARD
 The summer vacation has been rescheduled to 4th April

2020 - 31st may 2020.

 Once the vacation gets completed, residual academic

instructions and end-semester exams will start. A short

break will be followed and the succeeding semester will be

starting from 3rd august 2020.

 Our Hon’ble Director has declared that the academic block

of the institute can be used as a quarantine centre by the

government if needed.

https://en.m.wikipedia.org/wiki/Electronic_nose
mailto:theeceherald@nitandhra.ac.in


QUARAN‘TIME’
-Sai Anurag (611773)

So, today the words like "quarantine" and "social

distancing", which were not even known by many,

are the most used words by people all over the

world. Although many are not feeling very

comfortable by following these, it is, at present, the

only known weapon to fight against a monster, not

in its size but its activity.

 What is that monster? And why is it called so?

Corona the most frightening name nowadays is a

virus which has been spreading all over the world

starting from Wuhan city in China. This virus is

contagious and spreads very quickly from person to

person. Initially, people ignored it which made the

virus to spread so fast. Many developed countries

like Italy have abruptly been affected due to this

virus. This virus has killed so many people in those

countries and is being spread to a lot more.

 What has it done to the world?

It has been stated that cold temperature is much

suitable for the virus to spread quickly, which is why

the western countries were most affected due to

coronavirus. As it was spread to many people,

mainly in the European continent, many countries

have become worse in terms of their economic

conditions. This was also declared as a pandemic.

Now the virus has started to spread in INDIA due to

foreign returnees.

 What is India doing?

As we have seen many countries suffering from this

virus, COVID-19, India has taken a few preventive

measures from the initial stages. Keeping public

safety in vision, the Indian government had created

awareness among the people by providing them with

few guidelines that were stated by WHO, about

keeping themselves hygienic. Also declared holidays

to many educational institutions, corporate offices

and shut down shopping malls and many other

crowded places to avoid gathering of people and to

maintain social distancing. A special place called

quarantine is being provided to treat people affected

with coronavirus. This may be a hospital or any

other building.

 Peoples’ response on ‘Home Quarantine’

Due to the fast spread of the disease, the government

asked every responsible individual of this nation to

strictly restrict themselves to their houses and be

home quarantined. But many are very much

disappointed and are not at all interested in

following that as they are not allowed to travel

anywhere, not allowed to meet their loved ones like

their friends, relatives and are simply constrained to

their houses.

No one likes to live a bounded life. Many of us like

to wander in the streets, have a meet with friends, go

to restaurants, malls, movies and spend some time.

But because of home quarantine and social

distancing, we are not allowed to do any of the

above mentioned things. So many of the people are

missing their friends, relatives, outside world and

their routine lifestyle. Now all of a sudden people

were forced to adapt to a new lifestyle which leads to

the gateway for a new world.

 Advantage of this quarantine:

But the most fascinating thing about this lifestyle is

that people will get an opportunity to spend time

wholeheartedly with their family. At present in this

busy social life, people are never getting a chance to

spend quality time with their most beloved family

and this is their most valuable opportunity to do that.

Also many can use this large amount of time

productively by learning new things.

We all would like to connect with people and keep in

touch with them during this quarantine. Social media

platforms help us to do so. Also, many of these

platforms help in passing time with many interesting

things like memes, funny video, etc. But people

must know their limits in using it, we all never have

any sense of time when we use them. We spend a

large amount of our most valuable time in social

media platforms leaving no time to spend with one's

family. It is, of course, important to maintain

constant communication with our friends but it is

also important to give some time to our family and

ourselves.

Not only social media but also many OTT platforms

like Netflix and Amazon are the most used

applications by people nowadays. These provide

entertaining stuff like movies, tv-series and many

more. But this entertainment should also have some

time limit. It is not necessary that we have to watch

it all day. We have to use this just as a source of

stress buster. We may use this in our free time but

not make free time to use it.

I finally conclude that though this period of

quarantine is quite difficult, as the responsible

citizens of a nation it is our duty to follow the rules

and guidelines imposed by the government and make

our contribution in fighting against this dangerous

disease. And during this time I request each and

everyone to spend quality time with their family and

loved ones. I also suggest people especially students

to use technology as a productive resource for them

and make their holidays worthy.

HUBBLE TELESCOPE
- Y. Venkata Sourav(611785)

of chemical technology in the world.

Dr Mario Livio, an astronomer who works in space telescope science institute

said, "Hubble collaborated with other telescopes and showed that the

expansion of our universe is accelerating as if it is propelling by an unseen

cosmic constituent dubbed 'dark energy'. Hubble has also taken the first steps

in the attempt to characterize the properties of this dark energy, in terms of its

strength and permanence". Hubble constant which determines the rate of

cosmic expansion to an accuracy of about four percent. This measured value

indicates the age of the universe is 13.7 billion years. Hubble observations

confirmed that the giant black holes feast on the matter residing in the centres

of most galaxies, and also revealed the rate of star formation at large in the

universe over cosmic time. The mass of these black holes was found to be

tightly correlated with the mass of the spherical bulges of stars surrounding

galactic centres.

Hubble deep fields are small patches of the sky which help to obtain the

deepest images of the universe in visible light. Hubble has provided scientific

data and images of unprecedented resolution that have generated many new

and exciting discoveries. Hubble has taken about 880,000 exposures, observed

more than 29,000 astronomical targets. Circling the Earth every 96 minutes,

Hubble has travelled approximately 2.83 billion miles and provided more than

38 terabytes of data to the Space Telescope Science Institute (STScI). This

unique observatory, Hubble, operates around the clock above Earth's

atmosphere, examining planets, stars, star-forming regions of the Milky Way,

distant galaxies and quasars, a tenuous hydrogen gas lying between the

galaxies which help in giving information for teams of scientists who study the

origin, evolution and nature of the universe. HST can produce images of the

outer planets in our solar system.

Astronomers have resolved previously unsuspected details of numerous star-

forming regions of the Orion Nebula in the Milky Way and have detected

expanding gas shells blown off by exploding stars. Using Hubble's high-

resolution and light-gathering power, scientists calibrated the distances to

remote galaxies to precisely measure the expansion of the universe and thereby

calculate its age. They detected and measured the rotation of dust, gas and stars

trapped in the gravitational field at the cores of galaxies that portend the

presence of massive black holes.

December 1999 and Servicing Mission 3B (SM3B) in March 2002. Servicing

Mission 4 (SM4), the fifth and final visit to HST was launched in May 2009.

The HST mission is to spend at least 20 years probing the farthest and faintest

reaches of the cosmos. Crucial to fulfilling this objective has been a series of

on-orbit manned servicing missions. During these missions astronauts perform

planned repairs and maintenance activities to restore and upgrade the

observatory's capabilities. To facilitate this process, HST designers configured

science instruments and vital subsystem components as Orbital Replacement

Instruments (ORIs) and Orbital Replacement Units (ORUs) modular packages

with standardized fittings accessible to astronauts in pressurized suits.

REFERENCES

• https://www.nasa.gov/mission_pages/hubble/about
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For the first time, this magnificent Hubble

telescope allowed us to see features of the

universe that humans were once able to

probe only with their imaginations. A few

telescopes in history like the Hubble Space

Telescope(HST) have had such a profound

impact on astronomical research. In its two

decades of operation, Hubble helped in

giving a clear view and shape of the universe

to scientists and brought a glimpse of the

wonders of the cosmos. It has detected

sodium, carbon, water and even methane and

also the composition of theatmosphere of an

extrasolar planet. These observations around

the stars help researches for the improvement 28th Hubble's birthday : Lagoon 

nebula

Hubble's deepest views of

the universe, unveiling a sea

of galaxies stretches nearly

back to the beginning of

time. The First Servicing

Mission (SM1) took place in

December 1993 and the

Second Servicing Mission

(SM2) in February 1997.

Hubble's Third Servicing

Mission was separated into

two parts: Servicing Mission

3A (SM3A) flew in

https://www.nasa.gov/mission_pages/hubble/about


PIC

OF THE

MONTH

Sending you smiles for every moment of your special day. Have a wonderful time and a very

!!HAPPY BIRTHDAY!!

T BHAVYA MEGHANA – 8thApril
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T RISHIKA REDDY – 16thApril

B JNAPIKA AISHWARYA – 20thApril

A.ISHWARYA – 30thApril

U PAVAN KUMAR – 1stMay

J AMULYA – 4th May
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CORONA’S EFFECT ON THE GLOBAL ECONOMY
-G. Bhava Charan (992402)

We all have seen how Coronavirus has affected our lives. The instability it has

caused in our life is well known to us. Offices, colleges, malls, theatres and many

other such places are shut down. Along with the serious health issues it has caused,

it has managed to create a huge panic in the public. All of a sudden, people are so

concerned to sanitize their homes. The beds in the hospitals are being filled in an

increasing rate. The virus is spreading so fast, that some countries have lost hope

except to wait for the medicine to arrive. Companies have realized this and have

announced paid holidays for their employees, this caused a drastic change in the

economy of the world.

The supply shortage has been noticed in many sectors due to panic buying.

Disruption to factories and logistics have been observed. There has been a report

that there is a shortage of pharmaceuticals.

The economic disaster caused by the pandemic has a wide-range impact on the

global market. This pandemic has left a scar for the economic conditions of many

countries. China's GDP is predicted to go down by 6%. The stocks of many

companies have fallen drastically. This is not only a loss for the companies but

also a loss for all the shareholders in the companies. Major events included the

Russia-Saudi Arabia oil price war that resulted in a collapse of crude oil prices and

stock market crash this month.

Ambani himself lost around 5 billion dollars. The Birla group lost around 884

million dollars. These are just a few Indians who were affected by this, there are

many more around the world.

 Labour market impact:

The pandemic resulted in unemployment of around 5 million people around the

world between January and February. 3.3 million claims of unemployment were

reported in the US.

 Cinema:

The pandemic has had a strong impact on the worldwide film industry. The

cinemas in almost all countries have been closed. The shooting of many movies

has either been postponed or cancelled. All these stack up and have contributed to

the loss of billions of dollars to the global box office. On the other hand, streaming

has become the only time pass for the public. The stocks of Netflix have hit the

peaks. Almost all blockbusters that were scheduled to be released on or after

March have been either postponed or cancelled.

 Sports:

The sports sector has also been affected due to this pandemic. The premier league

has been suspended. The NBA has been cancelled. The La Liga matches have been

cancelled. The London marathon has been postponed by at least 6 months. The

Olympics have also been cancelled. The IPL tickets are also not being sold. This

hurts us emotionally more than financially. Japanese officials suggested that the

2020 Olympics in Tokyo might have to be delayed by up to two years, although

the IOC insisted that preparations for the games would continue as planned.

 Retail sector:

Retail stores around the world are facing the demand over supply crisis for many

consumables resulting in empty shelves. Shopping areas around the world have

reduced their working hours or are temporarily shut down. The footfall of

shopping areas has been recorded up to 30% with a significant drop in every

continent.

 Tourism:

Many of the most crowded places all around the world are all silent. Most of the

tourist places are closed. Some countries have stopped the welcoming of foreign

visitors as a result of this pandemic.

So these were a 'few' conditions of various sectors around the world. It is our

responsibility to follow the precautions suggested and join our hands to eradicate

this pandemic.



SOLUTIONS OF PREVIOUSLY ISSUED GATE PROBLEMS

1.

Message-1=0001

Message-2=0011

0000111 => code word-1

1100110 => code word-2

Since, it is linear hamming code

Message(1)+ Message(2)= Code word(1)+ Code word(2)

Message(3)= Message(1) Message(2)

Message(3)=0001 0011=0010

Codeword(3)=Code word(1) Code word(2)

Codeword(3)=0000111 1100110=1100001

Hence, the Message 0010 is mapped to 1100001

2.

Equation of diode current is

Id=Io 𝒆  𝑽 𝜼𝑽𝒕 − 𝟏

Given, 𝜼=1

Id=(−𝟑/𝟒)Io

By using equation,

(−𝟑/𝟒)Io= Io 𝒆  𝑽 𝜼𝑽𝒕 − 𝟏

(−𝟑/𝟒)Io= Io 𝒆  𝑽 𝜼∗𝟎.𝟎𝟐𝟔 − 𝟏

V=36mV


