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The philosophy behind the name...  

You may notice that “AN” is smaller than other letters in the title. It signifies something 
important. GYANVESHAN is a name built by combining two words – GYAN and 
ANVESHAN (with the common AN being merged into one) with GYAN meaning knowledge, 
and ANVESHAN meaning search or pursuit. That brings us to the tagline “In pursuit of 
knowledge”.  
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From Editor’s Desk 
We are proud to bring you the fifth edition of our Technical Magazine Gyanveshan !!. In 
this edition also, we have included a variety of creative and thought provoking articles that 
align with our moto of ‘information clubbed with inspiration’. 
For the past one and a half year, we were striving hard to recover from the social and 
economic disruptions caused by Covid - 19 on our lives and livelihoods. During these 
challenging days, all the MITSians were trying their best to ensure that learning happens to 
our students without any disruption.  
When you glance through the index of this edition, you will find that the fifth edition of 
‘Gyanveshan’ is also a sincere attempt to accomplish our targets and benchmarks for 
excellence. 
The editorial board also would like to take this opportunity to thank our Executive Director, 
Principal and Vice-Principal for their valuable comments and extensive support for making 
everything possible. Hope that ‘Gyanveshan’ shall be an apt companion in your pursuit for 
knowledge. 
Hope you love this fifth edition as much as we did making this for you. Happy Reading!! 
 
Dr. Abhilash Antony 
Faculty Chairman, R&C Cell 
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Abstract 
As a large number of devices are associated over the 
internet, security turns into a really difficult issue in the 
IoT. Cloud coordinated Internet of Things (Cloud-IoT) 
has acquired gigantic consideration over this decade. 
Many research works have added to guaranteeing 
security in Cloud-IoT. Yet, none of the works has 
demonstrated its security strength and proficiency. 
Specifically, incorporated validation and complex 
encryption plans increment the overhead, even for low-
level security. A Blockchain-based Security conspire, 
which is generally reasonable for asset compelled IoT 
climate to condense the security issue. 

Introduction 

The Internet of Things (IoT) is the fast-
growing technology that establishes communication 
among millions of resource-constrained tiny devices 
[1,2]. The amount of attention IoT is getting is growing 
exponentially. The term “Internet of Things” was not 
created until 1999. Since then, the field of IoT has 
grown tremendously. In 2018, the number of installed 
IoT devices was estimated to be about 1.2 billion; by 
2030, the number is expected to reach 125 billion. 
Figure 1 shows the Growth of IoT.  

 

Figure 1: Growth of IoT [3] 

In 2000, RFID tags were first implemented, 
fuelled by the demand for improved logistics. Figure 2 
shows the reach of IoT. The surge in IoT device happen 
in around 2010 when the cost of sensor devices 
dropped rapidly leading to application of IoT in many 
areas such as routing, inventorying and loss prevention. 
IoT technologies’ applications are multiple because it 
is adjustable to almost any technology it for providing 
significant data regarding its own operation and even 
about the environmental conditions that we need to 
monitor and control from a distance. Nowadays, 
companies from different sectors are adopting this 

technology to simplify, improve, automate and control 
different processes.  

 

Figure 2: Technology Reach of IoT [3] 

 Next, we show some of the practical 
applications of the IoT. 
 

• Wearables—Wearable technology is a 
hallmark of IoT applications and probably is 
one of the earliest industries to have deployed 
the IoT at its service. We happen to see Fit 
Bits, heart rate monitors and smartwatches 
everywhere these days. 

• Smart cities—a city that utilizes innovation to 
improve efficiency, maintainability, and 
personal satisfaction for the people living and 
working in the city. 

• Connected Healthcare—utilizing consumer 
innovations to interface patients and medical 
services providers outside of the emergency 
clinic. 

• Smart home- utilizing gadgets to control the 
appliances and devices in a home. 

• Farming—Farmers can utilize IoT farming 
applications to upgrade numerous particular 
tasks, for example, deciding the best an ideal 
time to harvest crops, determining how much 
fertilizer are need according to the soil and 
detecting soil supplements and moisture 
content of soil. 

• Tracking and monitoring—Many 
organizations use IoT innovations to track 
their resources. To track and monitor, IoT use 
global positioning frameworks or radio 
recurrence (RF). The gadgets can be utilized 
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to recognize and check resources over 
significant distances. 

• Smart Retail—Retailers have started adopting 
IoT solutions and using IoT embedded 
systems across a number of applications that 
improve store operations such as increasing 
purchases, reducing theft, enabling inventory 
management, and enhancing the consumer’s 
shopping experience. 

• Industrial IoT- uses machine learning and big 
data to generate value from sensor data. 

 

Blockchain technology began to be known with 
the advent of crypto coins mining since it is its main 
technology. But now, it also has much to do with the 
IoT. The measure of information prepared by IoT 
gadgets is gigantic, all provided in a chain and 
presented to assaults by cybercriminals. It is in this 
setting where the chance emerges to exploit the 
Blockchain design to authenticate, normalize and 
ensure the selection of information dealt with by the 
gadgets. 

In Cloud-IoT, the massive amount of big data is 
generated by the IoT devices, and this data is stored 
and analysed in the Cloud computing as shown in 
Figure 3. Although the integration of Cloud and IoT 
results in many advantages, there is a huge need to 
develop security schemes in the Cloud-IoT 
environment. In general, security is the major issue in 
IoT [4], cloud computing [5], and Big data. The 
security issues presented in these paradigms increases 
the vulnerability for user privacy and data [6]. Thus, 
it is necessary to build effective security schemes to 
mitigate the vulnerabilities in Cloud-IoT.    

For IoT security, the blockchain can screen the 
data gathered by the sensors, without permitting them 
to be copied by any wrong data.  Sensors can likewise 
move information utilizing Blockchain innovation, 
without the requirement for a trusted third party. The 
data given by the client can be followed so the 
experience is smooth and proceeds as private and 
sacred; besides, by utilizing stockpiling and 
encryption, all aspects of the chain can depend on the 
information. The blockchain is an ally for solving 
scalability and trust issues. A novel Blockchain-based 
Security (Block-Sec) scheme, which is most suitable 
for resource-constrained IoT environment to solve the 
security issue [7]. 

 

 

Figure 3: Cloud integrated IoT model 

Advantages of Blockchain on IoT 

• It is public, so the individuals who take an 
interest can see the blocks however not the 
real content, as they are ensured by private 
keys. 

• It is decentralized and there is sufficient trust. 
• On the off chance that somebody needed to 

alter the past records, the expense would be 
high. 

• Blockchain Identity is one of the trends in 
high-capacity technologies such as 
authentication systems. These seek to turn 
into a law, as they envelop the assurance of 
data that benefits the two organizations and 
people, a point that has been broadly 
examined.  

• It permits you to share the utilization of 
numerous records. 

• It ensures power and security of assets, killing 
the progression of traffic to one and bringing 
down the deferral. 

• The network is secure, the user’s dentity will 
always be private. 

Conclusion 

  IoT security and privacy are critical success 
factors for meeting the high expectations of the 
technology to transform many aspects of our society 
and economy. Blockchain based IoT architecture 
handles most security and privacy threats, while 
considering the resource-constraints of many IoT 
devices. Blockchain technology is the perfect ally 
when it comes to solving the problems of scalability, 
privacy and confidence in IoT security. 
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Silicon carbide power devices has got many important 
advantages over traditional silicon technology, which 
has already reached intrinsic limitations due to material 
characteristics as silicon’s physical-electrical 
properties are delimiting further performance 
improvement, while research activity requires such 
great effort that it is too expensive and uneconomic in 
terms of cost of investment. To overcome these 
constraints related to silicon technology, major 
semiconductor companies have started to make use of 
new compound materials like silicon germanium 
(SiGe) and gallium arsenide (GaAs). Even wide-
bandgap semiconductors such as silicon carbide (SiC) 
and gallium nitride (GaN) are found better for some 
applications Among these, 4H-type SiC is the most 
currently cited, and many researchers believe that it 
will play a very important role in the future of 
electronics  

Interest in silicon carbide has increased significantly 
over the last several years, since this novel 
semiconductor can boost power handling capability 
through the combination of higher power density 
together with better efficiency. These qualities are 
coupled with the ability of handling operating 
temperature above 150°C (the maximum operating 
temperature for counterpart silicon-based devices). 
Silicon carbide is used for manufacturing innovative 
power devices, accounting for the biggest share of 
investment in R&D. SiC devices are opening up 
advanced applications in the most important fields of 
electronics, and its properties allow the performance of 
existing semiconductor technology to be extended.  

SiC power devices and power integrated systems can 
handle much higher power density compared with 
traditional silicon counterparts. This happens because 
SiC-based devices combine higher breakdown voltage 
with wider frequency bandwidth signals, allowing 
significant performance improvement in many 
applications such as radio-frequency, microwave and 
power electronics, Silicon carbide’s larger bandgap 
energy (3.2eV, about three times higher than silicon’s 
1.1eV) along with the high breakdown voltage and a 
typical critical electric field greater than silicon’s are 
the properties that can be conveniently exploited to 
fabricate new power devices with very good 
performance. The main advantage of a SiC MOSFET 
is the low drain-to-source ON-resistance (RDS-ON) 
about 300–400 times lower than that of silicon devices 
with a comparable breakdown voltage. silicon carbide 
can manage higher power levels than silicon devices 
utilizing the same active area. Fabricating devices with 
the same performance level and reduced dimensions is 
thus achievable (see Figure 1). 

 

Figure 1 

Electro-thermal characteristics  

Silicon carbide devices can exhibit simultaneously 
high electro-thermal conductivity and extremely fast 
switching. Indeed, the lower output capacitance and 
RDSON make SiC MOS suitable for switching designs 
such as digital power supplies, three-phase inverters 
and many kinds of electronic converters (AC to DC and 
DC to DC). This happens because SiC components are 
capable of handling high energy levels while operating 
at much higher switching frequencies. Hence using SiC 
devices enables significant cost saving and downsizing 
of magnetic parts (transformers, chokes, inductors) 
used in switching mode design systems. Note that 
achievable RDS-ON values for SiC MOS are much lower 
than for silicon MOSFETs with a comparable drain-to-
source voltage, so SiC MOS devices can reduce 
conduction loss and frequency-switching loss at the 
same time. Thermal conductivity is a key additional 
feature because it represents how easy it is to remove 
heat caused by power loss, avoiding any temperature 
rise in the device.. It is quite difficult to cool down 
devices made from semiconductor material 
characterized by low thermal conductivity. In this case, 
a de-rating factor arises, causing partial performance 
degradation when devices are operating at high 
temperatures. In contrast, high thermal conductivity 
means that power devices can be cooled in the best way 
without any performance degradation. Additionally, 
silicon carbide exhibits an operating temperature of at 
least 200°C, i.e. 50°C higher than the absolute 
maximum rating of silicon MOS devices. Sometimes 
this temperature can go up to 400°C or more 

As a summary of the benefits obtainable by using SiC 
devices and systems already on the market, a simple 
comparison between different technologies can be seen 
from the Johnson figure of merit (See figure 2) 
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Figure 2 

Currently available devices 

Silicon carbide power electronic devices can be 
classified in two main categories: (1) power devices 
grown on semiconducting substrates, e.g. SiC Schottky 
barrier power rectifiers (diodes) and power switches 
(SiC MOSFETs); (2) devices grown on semi-insulating 
substrates, i.e. high-power, high-frequency metal-
semiconductor field-effect transistors (MESFETs). 
The first devices demonstrate the remarkable 
advantages for Schottky diodes compared with silicon 
fast recovery diodes because SiC devices exhibit 
smaller reverse recovery current together with a shorter 
recovery time. These factors allow a significant 
reduction in switching loss accompanied by a low level 
of radiated emission. Furthermore, these positive 
effects deteriorate very little when temperature rises. In 
contrast, traditional silicon diodes suffer performance 
degradation when the ambient temperature rises. This 
is due to switching loss, and the main effect is that 
electromagnetic interference increases. PN junction 
silicon diodes exhibit a long transient and high current 
spikes when the junction polarization changes from 
forward voltage to reverse voltage. SiC Schottky 
barrier diodes (SBDs) have good behaviour because 
they are unipolar devices, so they employ only majority 
carriers (and no minority carriers) to fulfil the 
conduction state. Based on this fact, the reverse 
recovery time of SiC SBDs is smaller and shorter than 
silicon fast recovery devices.(see Figure 3) 

Automotive applications benefit from these new 
devices because they can be inserted into hybrid 
solutions and fast battery recharging equipment at 
charging stations for electric cars and industrial 
vehicles. Also, devices with a 1700V maximum 
voltage are already available. 

 

Figure 3: . Reverse recovery time comparison of SiC 
Schottky diode versus silicon fast recovery diode 

 The typical forward voltage of silicon carbide power 
Schottky diodes is around 1V, with the feature that Vf  

has a positive temperature coefficient (increasing with 
a rise in temperature), avoiding any thermal runway 
and facilitating easy parallel connection of more SiC 
diodes. So, they can perform automatic current sharing 
due to self-regulation, ensuring more stable operation 
compared with conventional silicon diodes (which 
have a negative temperature coefficient). 

The elimination of the tail current of silicon IGBTs is a 
considerable benefit in SiC MOS. But an additional 
ringing with overshoot can be observed when replacing 
IGBTs with SiC-based devices (see Figure 4). Three-
phase inverters for high-power motor control 
intelligent power modules (IPM) represent an 
emerging market. These modules incorporate a gate 
driver, current monitor and overcurrent protection 
circuit, temperature feedback and other features. In this 
kind of power module, the six power devices are made 
using SiC MOS, replacing conventional IGBT or MOS 

 

Figure 4: . Comparison of energy loss during turn-off 

Although many advantages are offered by SiC in terms 
of electrical and thermal properties, there are some 
aspects that are currently still limiting development and 
mass production because there are remaining material 
processing problems such as micropipes and screw 
dislocations, which have the effect of limiting die size. 
However, these problems have not halted the 
deployment of SiC power devices for some years now. 
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A Carbon footprint is the measure of the impact 

of our activities on the environment, and in particular 

climate change. It relates to the amount of greenhouse 

gases (GHGs) produced in our daily life through 

burning of fossil fuels for electricity, heating and 

transportation, etc. It is a measurement of all GHGs 

we individually produce and has units of tones (or 

kilogram) of CO2 equivalent [1].  

A Carbon footprint is made of the sum of two 

parts: the Primary footprint and the Secondary 

footprint.  

• The Primary footprint is a measure of our 

direct emissions of CO2 from the burning of fossil 

fuels including domestic energy consumption and 

transportation.  

• The Secondary footprint is the measure of the 

indirect CO2 emissions from the whole lifecycle of 

products we use- those associated with their 

manufacture and eventual breakdown.  

A Carbon footprint is the total set of greenhouse 

gases caused by an organization, event, product or 

person through transport, land clearance, production 

and consumption of food, goods, materials, wood, 

buildings and services as illustrated in Fig.1. In a 

nutshell, the more we buy, the more emissions will be 

caused on our behalf. A Carbon footprint is a subset 

of the Ecological footprint and of the more 

comprehensive Life Cycle Assessment (LCA) [2]. 
 
 
 
 
 
 

 
Fig.1 Footprint by footprint 

 
Methodology 
Determination of Carbon footprint consists of two 

phases such as defining the carbon foot print and 

quantifying the carbon foot print [3]. 

  

PHASE I: DEFINING THE CARBON FOOTPRINT  

According to the primary resource for Carbon 

foot printing, the GHG protocol, there are specific 

boundaries that need to be drawn around each 

inventory.  

Decisions include:  

• Define project location:  

• Define project duration:  

• Define relevant & convenient zones. 

1. Define GHG Inventory Parameters  

• Pick out relevant emission inventories.      

• Select data keepers for each emission inventory 

details required.  

 

PHASE II: QUANTIFYING THE CARBON 

FOOTPRINT 

2. Collection of Source Data and Determination of 
Data Gaps  
• Collect emission source data from identified data 

keepers. This is a time-consuming process.  

• Assemble the collected data and determine data 

gaps. 

3. Estimate and Model Missing Data           

• If there are information gaps after uploading a 

database, try to fill in data by going back to source 

documents, making a second request of data holders, 

and checking for additional data sources.  

4. Conduct Quality Assurance Procedures                        
• Double checking and verification of data to assure 

quality and accuracy of project.                                                

5. Calculate GHG Emissions  

• Collect all relevant unit conversion factors and 

emissions factors for storage in the emissions 

inventory database.  

• Convert the consumption quantities for each source 

to a common unit that is compatible with the 

emissions factors available.  

6. Create an Inventory Management Plan and 
Summarize Results  
• Use the database to report emissions data at varying 

levels of granularity and in various formats.  

• Calculate zone wise value of Carbon footprint. 

• Determine the total Carbon footprint of the campus 

7. Suggestion of Measures to Reduce Carbon 
Footprint  
• Identify the inventories contributing to high 

emission. • Suggest viable measures to reduce CO2 

emissions into the atmosphere as shown in Fig.2.  

 

Emission Inventory Survey  
Feasible emission inventories are to be selected to 

analyze the Carbon footprint. The selected inventories 

are Human Factor, Transportation, Electricity, Solid 

Waste, Production and Consumption of Food, LPG, 

Natural Gas, Buildings [4].  

 

Human Factor- Carbon dioxide emitted by a person 

per day is not negligible. It is equivalent to the 

emission of a car in a 5km stretch. Humans emit 26 

giga tons of carbon dioxide per year while CO2 in the 

atmosphere is rising by only 15 giga tonnes per year. 

Just for breathing, humans emit per person each day 
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1140 grams of CO2, assuming that they eat normally 

and follow a mean diet of 2800kcal.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2 Carbon Offsetting Parameters 

Transportation- Fossil fuels are used for 

transportation. The carbon dioxide emitted by 

different fuels is in different amounts. The engine of 

the vehicle burns fuel and creates a certain amount of 

CO2, depending upon its fuel type, fuel consumption 

and the driving distances. One litre of petrol and 

diesel emits 2.3kg and 2.7kg of carbon dioxide, 

respectively. Travelling by car for 1000km can 

produce about 200-230kg of carbon dioxide into the 

atmosphere. If a person travels by a bus for 1000km, 

it can add 1075kg of CO2 to his/her Carbon footprint. 

Worldwide, the fossil fuels used for transportation 

contribute over 13% of GHG emissions. The carbon 

dioxide emitted from petrol is less compared to that of 

diesel. The Carbon footprint by the emission 

inventory transportation will be quite high [5].  

 

Electricity- Electricity is one emission inventory 

which contributes much to the Carbon footprint. 

Heating of the buildings with electricity generates a 

certain amount of CO2 due to the generation of 

electric power. On an average, electricity sources emit 

1.297lbs CO2 per kWh ie. 0.0005883 metric tons of 

CO2 per kWh. The emission factor given by eGRID 

2010 version 1.1 for hydroelectricity is 6.8956 x10-4 

metric tons CO2/kwh. 50 grams of CO2 is emitted 

from 1 unit of solar power.  

 

Solid Waste- One kg of solid waste is generated per 

capita per day. For high income countries, the solid 

waste generation is 1.1-5kg per capita per day. For 

middle income countries, it is 0.52-1kg and for low-

income countries the value is 0.45-0.89kg/capita/day. 

One kilogram of solid waste can emit about 0.125kg 

of carbon.  

 

Food Production and Consumption- Food is one of 

the consumption categories which cause the highest 

environmental impact on the climate. According to 

the study conducted by the European commission 

(2006), the food and drink category causes 20-30% of 

the various environmental impacts of total 

consumption. Worldwide, agriculture contributes to 

nearly 14% of total GHG emissions. The Carbon 

footprint of an average diet is 0.75 tons CO2-eq, 

without accounting for food transportation [6]. The 

amount of GHGs produced by the production of food 

differs much from one food type to other. Meat 

products have a larger Carbon footprint than fruits, 

vegetables and grains. The Carbon footprint of an 

average meat eater is about 1.5 tons CO2-eq larger 

than that of a vegetarian.  

LPG and Natural Gas- The consumption of one liter 

of LPG can release 1.5kg of carbon dioxide to the 

atmosphere. Also burning of wood (250kg) can add 

33kg of carbon dioxide to the Carbon footprint. The 

consumption details of LPG and Natural Gas in 

canteen and hostels are surveyed.  

Buildings- Buildings emit considerable amount of 

carbon dioxide into the atmosphere and add to the 

Carbon footprint. Continuous emissions are there 

from buildings. The manufacturing of building 

materials (cement, brick, gypsum wallboard, steel, 

etc.) accounts for about 12% of all emissions of 

carbon dioxide. A square meter of brickwork 

produces 28 kg of carbon dioxide by the time it is 

delivered to site. Buildings cause 40% of the carbon 

emissions.  

 

Conclusion  
Analysis of the Carbon footprint is basically a fair 

evaluation of the Carbon dioxide potency. It provides 

the details regarding the amount up to which the 

inventories affect emission levels, helping us to know 

how and up to what extend each of our actions effect 

changes in the environment. The Carbon footprint is 

to be treated seriously as a quantitative yield of the 

quality of our very own surroundings. Necessary 

activity monitoring can be followed to contribute to 

the wellness of the planet in our own little ways. 

Awareness and Commitment can go a long way in 

keeping our environment clean.  

References:  
1. Allen et.al. 2009. Warming caused by 

cumulative carbon emission: the trillionth tone, 

Nature, 458 (7242), 1163- 1166.  

2. Ernest. Worrell et al, 2001. Carbon dioxide 

emissions from the global cement industry, 

Annual review of energy and the environment, 

26, 303-329.  

3. Graham Sinden, 2009. The contribution of 

PAS2050 to the evolution of international 

greenhouse gas emission standards, The 

international journal of life cycle assessment, 

14,195-203.  

4. H.Scott. Mathews et.al, 2008.The importance of 

carbon footprint, Environmental science 

technology, 42(16), 5839- 5842.  

5. Krister Anderson et.al, 2009. National forest 

carbon inventories: policy needs and assessment 

capacity, Climate change, 93, 69-101.  

6. Meinshausen et al., 2009. Greenhouse-gas 

emission targets for limiting global warming to 

2°C, Nature; 458 (7242), 1158-1162.  



 
       Deepfake: An Opportunity or a Threat 

©GYANVESHAN Vol. 5   9 

Deepfake: An Opportunity or a Threat 
Dr. Priya C V  

Department of Computer Science & Engineering 

 

Introduction 

In the nineteenth century, photo manipulation 
was invented and soon applied to motion pictures. 
Throughout the twentieth century, technology 
advanced steadily and with digital video, it improved 
even faster. Beginning in the 1990s, researchers at 
academic institutions developed deepfake technology, 
which was then carried forward by amateurs in 
internet communities. Around the end of 2017, the 
term "deepfakes" was introduced from a Reddit user. 
Deepfakes research is primarily studied in the 
discipline of computer vision, which is a part of 
computer science. Recent academic research have 
emphasised on creation of more realistic videos and 
in improvement of the methods. Deepfakes are also 
growing into other sectors, such as tampering with 
medical images. Industries have just recently begun to 
use this technology.   

 
Deepfake: How it works 

While faking information isn't new, deepfakes 
use advanced machine learning and artificial 
intelligence techniques to edit or synthesise visual and 
audio content with a high potential for deception. 
Deepfake manipulates images, audio and video with 
AI based technology to make them appear 
authentic and real. Deep learning is used to construct 
deepfakes, and it involves training generative neural 
network designs like autoencoders or 
Generative Adversarial Networks (GANs). Datasets 
are trained with genuine footage to let GANs identify 
a person’s behaviour, expressions and voice. Two 
different machine learning models are used: one to 
train on the available datasets and fabricate images, 
and the other to monitor and grade the fabrications. 
Deepfakes are now made by AI and non-AI 
algorithms without the use of GANs. 

In an autoencoder, the encoder compresses an 
image to a lower-dimensional latent space, while a 
decoder reconstructs the image from the latent 
representation. Deepfakes use this architecture by 
encoding a person in the latent space with a universal 
encoder. Key characteristics of their facial features 
and body posture are included in the latent 
representation. This can then be decoded using a 
model that has been trained particularly for the 
target.[5] This implies that the target's detailed 
information will be superimposed on the original 
video's underlying facial and body traits, which are 
represented in the latent space. The addition of a 
Generative Adversarial Network to the decoder is an 
improvement to this architecture. When the decoder 
and a discriminator are in an adversarial relationship, 

GAN trains a generator. The generator generates new 
images from the source material's latent 
representation, while the discriminator tries to figure 
out whether the image was generated or not. Since 
any errors would be spotted by the discriminator, the 
generator creates images that closely resemble reality. 
At any point of time a mistake is discovered, it may 
be rectified. Thus, it is difficult to defeat deepfakes.  

 
 

Figure 1: Facial morphing by deepfake technology 
 

What you need for a deepfake? 

        To implement the encoding and decoding, a 
convincing deepfake face-swap movie may require 
thousands of face shots. You'll also need photographs 
with a wide range of qualities like facial expressions 
and angles, as well as the proper lighting, to create a 
person that seems real. As a result, celebrities and 
public figures are always targeted for deepfakes.  

 Deepfake software has always required large 
amounts of data, but new technologies may make it 
easier to create deepfake videos. Samsung, for 
example, has built an AI system that can make a 
deepfake clip with just a few photos — or even one 
photo.  

Applications 
         This technology is widely used in movie 
industry, blackmail, scams and hoaxes, celebrity 
pornography, politics, internet meme, social 
engineering, election manipulation, identity theft and 
financial fraud, automated disinformation attacks etc. 
Deepfakes, for example, can risk cybersecurity, 
political elections, personal and business budgets, 
reputations and more. Scams against individuals and 
businesses, notably on social media, can take 
advantage of this malice and misuse. 
     Some deepfake apps and websites are reface, 
myheritage, zao, faceapp, deepfakes web, deepart, 
wombo, deepface lab, faceswap live, avengethem etc. 

Benefits from deepfake 

     Positive breakthroughs have emerged along with 
the increased popularity and production of deepfakes. 
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Deepfake technology can be used in the film industry 
to modify videos without reshooting them and to 
resurrect performers who have died on screen. 
       Seeing AI, Microsoft developed app, which 
employs artificial intelligence and deepfake 
technology to narrate the environment around you in 
order to help people who are blind or have low 
eyesight. This app can narrate text in documents, scan 
objects and barcodes, identify individuals and their 
emotions, portray the place and scenery around you, 
identify currencies and more using deepfake 
technology. Deepfakes can also be used in educational 
and training videos to provide virtual content without 
the need for human interaction. Corporate training 
videos, for example, can be made with deepfaked 
avatars and their voices. Synthesia is an example of 
this, as it creates customised videos using deepfake 
technology and avatars. Deepfake technology has 
numerous advantages and can thus have a positive 
impact if applied ethically. 

 
Spot a deepfake 

    Deepfakes or AI-Generated Synthetic Media offer 
various good uses cases, but as with any 
breakthrough, they can be used as a weapon to attack 
individuals and institutions. Governments, 
reputed universities and tech companies are all 
sponsoring for deepfake detection research. It's easy 
to recognise low-quality deepfakes where the lip 
synching is off, or that the skin tone is uneven. 
Flickering can occur at the margins of transposed 
faces. Deepfakes have a particularly challenging time 
rendering small features like hair, especially where 
strands are visible on the fringe. Strange lighting 
effects, such as irregular illumination and reflections 
on the iris, poorly portrayed jewellery and teeth can 
sometimes be a giveaway. 
   As technology advances, it becomes more difficult 
to spot a deepfake. Deepfake faces don't blink 
regularly, according to the research done by the US 
experts in 2018. The algorithms never really learn 
about blinking because most of the photos show 
people with their eyes open. It appeared to be a 
solution for the detection problem at first. But, as soon 
as the study was published, deepfake faces with 
blinking eyes emerged. 
   Some other indications to spot deepfakes are 
unnatural body shape, inconsistent head positions, odd 
eye movement, uneasy head and body positions, face 
movements that aren't natural, facial morphing (basic 
stitching of two images together), voices that sound 
robotic, digital noise in the background, blurry or 
misaligned visuals etc. 

Solution to deepfake 
 
Artificial intelligence is already contributing in 

the detection of fraudulent videos, but many of the 
current detection systems have a critical flaw. They 

perform best for celebrities because they can train on 
hours of freely available data. Detection technologies 
are now being developed by tech companies in order 
to detect fakes when they occur. Another technique 
focuses on the media's provenance. Although digital 
watermarks aren't reliable, a blockchain online ledger 
system might store a tamper-proof record of movies, 
photos, and audio, allowing their origins and any 
manipulations to be examined at any time. 

Deepfakes can be detected through artifact based 
detection, inconsistency based detection, semantic 
detetction etc.  Media authentication and provenance 
technologies can be used to check the content's 
legitimacy, find out where it came from, and identify 
who created it. According to experts, authentication is 
the most effective approach to prevent the spread of 
false content. Given the large amount of 
unauthenticated media freely available on the internet, 
media authentication systems will always have a 
limited reach. Nonetheless, media authentication can 
benefit a large audience by ensuring the integrity of 
vital media such as news broadcasts. Provenance 
solutions can provide details on media origins, such as 
a list of prominent news outlets and other websites 
where the media was previously published or posted. 
The most effective and simplest approach for spotting 
a single phoney image or thumbnail is to use reverse 
image search on the internet. A method that can be 
used to determine media origin is Bing or Google 
reverse image search. If the deepfake was formed with 
another image found on the internet, the original 
version should pop up in the search results.  
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Groundwater recharge is usually considered as a 
process of water moving downward through the 
saturated zone under the forces of gravity. Perhaps one 
of the most important factors is the time delay between 
the period in which the surface water enters the 
saturated zone and the period in which it is manifested 
as an effectively exploitable groundwater source. 
Accurate knowledge about the recharging rate is 
essential for most of the groundwater-related studies 
and projects especially in the water scarcity regions as 
well as in flood-prone areas. In the present study, the 
recharge rate of groundwater is investigated by using 
predictive models of Random Forest regression and 
their performances were compared with various 
statistical tools. The performance of Random Forest 
technique was validated using statistical applications 
and shows better agreement for the accurate prediction 
of groundwater recharging. As far as detailed study of 
ground water is highly influenced by infiltration 
parameter, empirical equation approaches are very 
much valid and reflect the ground water seepage 
phenomenon. Kostiakov model, Horton’s model etc are 
few examples. In spite of the wider variety of models 
no generally accepted method to estimate infiltration 
rate is applicable to all field conditions or problems. On 
the other hand, accuracy and reliability of these 
methods vary widely according to regional soil types, 
stated that the various models can estimate different 
values of the final soil infiltration rate which seems 
incorrect as the parameter is soil-dependent. Therefore, 
it is difficult for many scientists to completely replay 
on empirical models. Along with that, although 
empirical models have been widely employed in 
estimation of groundwater recharge rate, they are 
difficult to handle complex and nonlinear relationships 
between independent and dependent variable. All the 
instances mentioned above shows the inefficiency of 
empirical methods in real life applications. 
 
Soft Computing Approaches - Random Forest 
Regression Method ( RFR ) 

Based on the regression tree with the 
application of bootstrap aggregation, random forest 
(RF) for regression problems and classifications where 
introduced by Breiman. A forest of diverse trees is 
developed using randomly chosen features selected 
from random subsets of the original training data. As a 
large number of trees are produced, classification 
results are obtained from the popular class, while in 
regression problems; the result is computed as the 
average value obtained from all the individual 
regression trees. Random forest regression used in 
present study consists of using randomly selected 
variables or a combination of variables at each nodes 

to grow a tree. Bagging, a method to generate a training 
data set by randomly drawing with replacement any 
examples, where N is the size of the original training 
data set or randomly selected part of the training set 
will be used for the construction of individual trees for 
each features or feature combination. In case of 
bagging, training sets consist of 67% of data from the 
original training set, thus about 1/3 of the data is left 
out from every tree grow. These left out daters are 
called out of bag data. The algorithm for RFR consists 
in building a forest of uncorrelated trees. Each 
individual tree is grown using a randomized subset of 
predictor’s variables. The trees are grown to the largest 
extent possible without pruning, and they are 
aggregated by averaging them. Out-of-bag samples are 
used to calculate variables importance and to get 
unbiased estimates of the test set error, which is one of 
the advantages of RFR, because there is no need of 
cross-validation. Randomness is applied at two levels 
of the random forest: during data selection and in 
attribute selection. Since the random trees are created 
from random vectors selected from training dataset X, 
each leaf-node contains a constant estimate of Y. For 
e.g. if the data points are [(x1, y1), (x2, y2)…….(xn, 
yn)], are selected as samples for the leaf-nodes and the 
anticipated data can be modelled as the averaged 
prediction from the entire regression tree as:  
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Where j=1, 2, 3…..N, and where y (xj) is the estimated 
result. In RFR, tuning parameter has a great effect on 
the ability of the model. 
 
Adaptive neuro-fuzzy inference system (ANFIS) 

ANFIS is a combination of Sugeno fuzzy 
inference model with ANN.ANFIS approach is based 
on adaptive and non-adaptive nodes in different layer. 
The ANN and Fuzzy system have their advantages and 
disadvantages that the aim of combining these two 
approaches is using advantages of two approaches. The 
combination of ANN and fuzzy system that is called 
Neural Fuzzy system will be able to eliminate the basic 
problem in fuzzy system design by using the learning 
capability of an ANN for automatic fuzzy if-then rule 
generation and parameter optimization. ANFIS is a 
multilayer feed forward network with a supervised 
learning scheme, which makes the model of given 
dataset based on Takagi-Sugeno inference system. 
Figure 1.4 shows the structural of ANFIS model having 
2 inputs, 4 rules and one target. The 1st order Sugeno 
type is implemented to develop two if-then rules as 
follows: 
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Rule1: if x is A1 and y is B1 then f1 =p1 * x + q1 * y + 
r1:, Rule2: if x is A2 and y is B2 then f2 = p2 * x + q2 * 
y + r2 

 

Fig 1: ANFIS Structure 

Where x and y are the inputs, Ai and Bi are the fuzzy 
sets, fi is the output, and (pi, qi, ri) are the parameters 
that are determined during the training process. The 
five-layer ANFIS structure consists of fuzzification, 
inference, normalization, consequent, and output, as is 
presented in figure 1. 

Gaussian Process Regression (GP)  

Gaussian process regression is a powerful tool 
in the machine learning toolbox. They allow us to make 
predictions about our data by incorporating prior 
knowledge. Rasmussen assumption on which GP 
regression model works are that adjoining observation 
should express information about each other; it is a 
method specifying a prior directly over function space. 
The mean and covariance of Gaussian distribution are 
vector and matrix whereas Gaussian process is over 
function. GP regression model are able to recognize the 
predictive distribution analogous to test input. A GP is 
a collection of random variables, any finite number of 
which has a joint multivariate Gaussian distribution. 

Let x ×y represent the domains of inputs and outputs, 
respectively, out of which n pairs (xi, yi) are drawn 
independently and identically distributed. 
 
Conclusion 

Forecasting of groundwater levels is very 
useful for planning integrated management of 
groundwater and surface water resources in a basin. 
Shifting the process of estimation of groundwater 
recharge from empirical method to machine learning 
techniques will improve the accuracy and dilute the 
process with least human effort. Due to its higher 
generalization capability, soft computing techniques 
can be applied for accurate estimations on the field of 
hydraulic conductivity of soil. 
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Breaking stereotypes is the new normal! 
Whether it be the way we explore things or it be the 
way we choose and implement things. Getting things 
done in the most comfortable way possible is being 
practiced even in the IT industry, where the schedules 
are stringent.  Yes! of course, there is neither a 
compromise on the values being delivered nor on the 
productivity. The conventional model of project 
execution ‘The Waterfall’ lifecycle is considered too 
conventional, that it has been taken over by the more 
flexible model – ‘THE AGILE WORKFLOW’. 

In waterfall model, once the customer 
specification is frozen, it would be too costly to 
accommodate a change as the feedback from the 
stakeholder comes in towards the completion of the 
project. i.e. they follow a freeze and move principle, 
where each project phase is frozen and baselined 
before moving forward to the next immediate phase. 
Yes, there are more flexible project execution models 
like Iterative, Spiral, Prototyping…the list goes on. 
But the one that tops the list now is the ‘AGILE 
MODEL’, where in the requirements and the solution 
to it are discovered on the go, with a collaborative 
effort by a cross functional team and the customers. 
This in fact helps in bringing out the best outcomes by 
a continual improvement brought in from both sides 
[1]. 

As you put it the Agile way, Individuals and 
interaction between them are considered of high 
priority over processes and tools, a working product 
over those so called… unwanted documentations, 
continuous feed backs and suggestions from the stake 
holders over a written contract, and most importantly 
responding to frequent suggestions and 
improvisations, over a frozen plan. 

We do have 12 principles for following an Agile 
process [2], of that the ones that I felt is of importance 
is  

 
1. Delivering the values faster 

As we know, the market now is too 
competitive. We see so many products 
popping up and moving away on a daily 
basis. So the earlier you bring your 
product/values to market, you’ll have better 
chances of survival. 

2. Welcoming change 
It’s better to get a review of the product from 
the users, rather than from a team of experts. 
In Agile, the prototypes are built and 
competitive specifications are brought in 
through customer/user feedbacks. 

3. Work together daily 

Here we have short and crisp daily meetings 
to plan for the day and to track the progress. 
This may seem a bit tedious initially, but it 
builds a more productive team. 

4. Working software 
It’s always better to build on a working 
model. Once a working model is there we get 
better suggestions to build upon it. 

5. Reflecting and adjusting 
Received feedbacks are of no use if it’s not 
reflected on building a better version of the 
product. So reflecting on the received 
feedbacks and adjusting your product 
specifications accordingly is important. 
 
Even when there are many reasons to go for 

AGILE, there are a few challenges involved too. 
The major one among them is the challenges due 
to lack of documentation. The team would find it 
difficult to maintain the product for further 
versions and a new member coming to the team 
would find it hard to get the whole picture of the 
product. Also Agile would change the 
organizational structure. 

There are different methodologies for 
execution of Agile workflow: Scrum, Kanban 
and Scrumban. The most famous and the 
commonly followed one among them is Scrum. 
Scrum is unique, as it has specific 
roles/responsibilities, ceremonies/practices and 
artefacts. It is a framework which implements a 
solution through iterations and each iteration in 
Scrum is referred to as Sprint. Each Sprint can 
extend from 1 week to 3 weeks and its schedule 
will include planning, development, testing, 
review and retrospective.  

We’ll start with the roles in a scrum. There 
are defined roles for each stake holder in Scrum 
methodology: 

• Product owner: 
o Understands customer requirements 
o Convey the product vision to the team 
o Creates user stories. User stories are simple 

description of product feature from an end user 
perspective. 

• Scrum master 
o It’s a leader role, responsible for Sprint planning, 

conducting Sprint review and sprint 
retrospective meetings, maintain Sprint 
burndown chart etc.  

o Ensure all the team members are aware of the 
scrum practices and removing any impediments 
or road blocks. 

o In charge of the daily stand-up meetings 
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• Development team 
o Comprises of 3-9 cross functional self-

organising resources. 
o Builds product increments of each sprint 

  Now moving on to the various 
practices/ceremonies in Scrum - daily standup 
meetings, Sprint planning, Sprint review, Sprint 
retrospective. As mentioned earlier, the whole 
scrum process is split into small iterations called 
Sprint and the team always aims for the success 
of the Sprint. 

 
Figure 1: Scrum Software Model [2] 

1. Sprint planning 
A meeting to discuss the plan, for 

execution of a Sprint. The outcome of this 
meeting is a ‘Sprint backlog’, which will have 
the user stories to be implemented in that 
particular sprint. 

2. Daily stand-up meeting 
Stand-up meeting is not just a status 

meeting where the scrum master would collect 
the status from the team members. It’s basically 
a 15 to 20 minutes daily meeting, where the team 
discusses the tasks which were done the previous 
day to achieve sprint goals, the tasks to be taken 
up that day and the impediments, if any. 

3. Sprint review 
A review meeting held on the last day 

of a sprint, which checks the things that worked, 
things that didn’t work, overall product back log, 
benchmarking with competitive products etc. 

4. Sprint retrospective 
    A meeting to discuss about what didn’t go 
well, what went well in the previous sprint, and 
what improvisations should be brought in in the 
upcoming sprint. 
 
Whichever be the methodology that we follow 
for execution of a project, everyone involved 
will be interested in the artefacts created as part 
of execution. Those are the ones which reflect a 
good project management. The artefacts in 
scrum are [2]: 

1. User stories 
User stories are the product description from 

end users perspective. The whole requirement of 
the project will be split into various user stories, 
and a subset of it will be implemented in each 

sprint. Three ‘C’s are used for user stories – 
Card, Conversation and Confirmation 

2. Acceptance criteria 
Simple points added to the user stories, to 

mention what the user story implementation 
should satisfy to meet the needs of the customer. 
It will be defined by the product owner. It’s 
basically to enrich the user stories by making it 
testable. 

3. Product backlog 
A product backlog is a list of user stories to be 

implemented in the whole project, in the order of 
its priority.  

4. Sprint backlog 
The user stories that the team would commit to 

complete in the upcoming sprint. 
5. Burndown chart 

A visual representation of user stories being 
completed through various sprints. By the end of 
project execution, the user stories in the burn 
down chart should be zero. 

 
 

Though the Agile work flow was basically 
developed for IT industry, it can be tailored for 
academic institutions as well. There are tailored 
scrum models like iScrum, which mines 
initiatives from student groups to mature product 
ideas. 
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The graphene aluminium-ion cells were created 

using breakthrough nanotechnology from the 

University of Queensland’s (UQ) Australian Institute 

for Bioengineering and Nanotechnology. The battery 

cells use nanotechnology to insert aluminium atoms 

inside tiny perforations in graphene planes. The 

specific aluminium-ion battery composition consists 

of an aluminium foil anode, a graphene cathode, and 

an aluminium-chloride electrolyte. No lithium, 

copper, manganese, or cobalt are used in the design. 

Graphene, a sheet of carbon atoms bound together in a 

honeycomb lattice pattern, is hugely recognized as a 

“wonder material” due to the myriad of astonishing 

attributes it holds. It is a potent conductor of electrical 

and thermal energy, extremely lightweight chemically 

inert, and flexible with a large surface area. It is also 

considered eco-friendly and sustainable, with 

unlimited possibilities for numerous applications. 

A graphene battery can be light, durable and 

suitable for high capacity energy storage, as well as 

shorten charging times. It will extend the battery’s 

life, which is negatively linked to the amount of 

carbon that is coated on the material or added to 

electrodes to achieve conductivity, and graphene adds 

conductivity without requiring the amounts of carbon 

that are used in conventional batteries.   

Graphene and its derived materials have spurred 

unprecedented research interests in a variety of 

applications, from electronics to energy storage. One 

of the most important applications is the storage of 

intercalated ions between their adjacent layers for 

rechargeable batteries, such as lithium, sodium, 

potassium, and aluminum. Among these battery 

technologies, aluminum-ion batteries (AIBs) are 

promising due to their distinctive advantages of low 

cost, operation safety, and high gravimetric capacity 

of the Al anode (2980 mAh g−1 ). However, state-of-

theart graphene or graphitic carbon-based AIB 

cathodes can deliver specific capacities of ≈ 60 to 148 
Ah g−1, limiting the advance of AIBs. The graphene 

aluminum-ion battery cells from the Brisbane-based 

Graphene Manufacturing Group (GMG) are claimed 

to charge up to 60 times faster than the best lithium-

ion cells and hold three time the energy of the best 

aluminum-based cells. They are also safer, with no 

upper Ampere limit to cause spontaneous overheating, 

more sustainable and easier to recycle. 

         A thermal reductive perforation (TRP) strategy 

is used to convert few-layer graphene nanosheets to 

surface- perforated graphene (SPG) materials. A 

Pluronic block copolymer surfactant, F127  

(EO100PO65EO100 where EO isethylene oxide and 

PO is propylene oxide), was used to coat three-layer 

graphene. The decomposition of F127 at ≈400 °C in 

argon generates active radicals, which deplete oxygen 

and perforate neighbouring graphene surface to 

generate in-plane mesopores.  
Aluminum-ion technology has intrinsic 

advantages and disadvantages over the preeminent 

lithium-ion battery technology being used in almost 

every EV today. When a cell recharges, aluminum 

ions return to the negative electrode and can exchange 

three electrons per ion instead of lithium’s speed limit 

of just one.  

There is also a massive geopolitical, cost, 

environmental and recycling advantage from using 

aluminum-ion cells, because they use hardly any 

exotic materials. The synthesis of SPG with a three-

layer structure (SPG3) was achieved by a surfactant-

assisted TRP process, using three-layer graphene (G3) 

nanosheets produced by electrochemical exfoliation as 

the precursors. The final product is named SPG3-400, 

where 400 refers to the temperature. Figure 1 is the 

wide-angle XRD plots, in which the pristine G3 

treated at 400 °C (G3-400) showed a narrow peak 

centred at ≈26.6° (d value of 3.35 Å, indexed to 002 

diffraction). In contrast, a much broader peak was 

observed for SPG3-400 with a main peak at ≈26.6° 

(P1) and two shoulder peaks at ≈25.74° (P2) and 

≈24.75° (P3). The d values of P2 and P3 are 

calculated to be 3.46 Å and 3.60 Å, respectively. Both 

TEM and XRD results have shown that SPG3-400 

after the TRP treatment possesses both well-

crystalline and expanded layer spacings. 

The new battery cells are claimed to deliver far 

more power density than current lithium-ion batteries, 

without the cooling, heating or rare-earth problems 

they face. Power density  is up to 7000 watts/kg, 

which endows them with a very high charge rate. 

Furthermore, graphene aluminum-ion batteries 

provide major benefits in terms of longer battery life 

(over 2000 charge / discharge cycles testing so far 

with no deterioration in performance), battery 

safety(very low fire potential) and lower 

environmental impact (more recyclable). 

 The batteries were assembled in corrosion-

resistant coin cells using Al foil as anode and [EMIm] 

Cl/AlCl3 (1:1.3) ionic liquid as electrolyte. At the 

current density of 2Ag−1, SPG3-400 delivered the 

typical high discharge voltage profile of graphitic 

cathodes with the plateau at 1.7–1.9 V (Figure 2) with 

a high specific discharge capacity of 197 mAh g−1, 

surpassing all reported graphitic cathodes at the same 

current (Table S1, Supporting Information). This 

experimental value reached 92.5% of the theoretical 

capacity value, suggesting efficient utilization of 

graphene interlayer space for AlCl-4 storage. 
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Figure 1. Structural characterizations of SPG materials. a) HRTEM image of the typical spacings in SPG3-400. The inset is a low 
magnification TEM image of SPG3-400. b) Wide-angle XRD patterns of SPG materials. c) Calculated graphitic domain ratios from XRD 
patterns and O/C atomic ratios from XPS analysis. d) Raman spectra and e) N2 sorption isotherms and pore size distributions (inset) of SPG 
materials. (f) The estimated nanopore (≈2.3 nm) volumes and defect densities from N2 sorption analyses and Raman spectra. g) Dark-field 
TEM image of SPG3-400. Aberration correctedTEM images of h) SPG3-400 and i) G3-400 

After 200 charge-discharge cycles, the 

discharge capacity was well maintained without 

obvious decay (Figure 2) nor voltage polarisation , 

indicating excellent electrochemical stability of 

SPG3-400. In contrast, G3-400 exhibited a lower 

initial capacity of 124 mAh  over 200 cycles, 

demonstrating the importance of the TRP design.  

 
Figure 2 - Performance of SPG materials 

Other control materials including SPG7-400 and G7-

400 with thicker layers were also tested (Figure 3) 

SPG7-400 showed a discharge capacity of 128 mAh 

g−1, inferior to that of SPG3-400, but still largely 

improved from 93 mAh g−1 of G7-400, validating the 

concept of few-layer and surface perforation for 

improving AlCl-4 storage capability.  
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Notably, the capacity improvement from G3-400 to 

SPG3-400 (73 mAh g−1) is more than twice higher 

than that for G7-400 and SPG7-400. 

 
Figure 3 - Schematic illustration 
 

The advantage of SPG3-400 cathode is 

schematically illustrated in Figure 4. The TRP process 

applied on few-layer graphene is advantageous in 

creating more in-plane intercalation sites and 

expanded interlayer spacing, showing great potential 

for electrical energy storage applications.  

Graphene aluminum-ion battery is a real 

game-changing technology which can offer a real 

alternative with an interchangeable battery technology 

for the existing lithium-ion batteries in almost every 

application.  
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The COVID-19 pandemic, a totally 
unprecedented disaster the world is going through 
affected almost all the sectors of human life. The 
electricity sector is not an exemption. The lock down 
restrictions imposed by the governments around the 
globe completely altered the electricity profile. A 
large decline in the commercial and industrial load 
demand, along with the penetration of more umber of 
Distributed energy Resources (DERs) changed the 
power balance situation. This article mainly focuses 
on the methods adopted by the Indian power sector for 
balancing the power system operation and control. 

The COVID-19 Pandemic affected all areas of 
human life. Even though its wave started spreading 
around the globe from December 2019 onwards, in 
India its presence felt during the month of March 
2020. The Operation of Power sector across the globe, 
faced severe challenges in terms of  the control and 
operation. Here in this article Indian Power sector is 
taken as a case study to understand the impacts. There 
are many specialities for Indian Power sector. It is the 
third largest electricity consuming country in the 
world, (after China and US), consuming about 1.54 
trillion kWh per year .Consists of five Regional Load 
Dispatch Centers (RLDCs) and Thirty State Load 
Dispatch Centers(SLDC) ,it is one of the complicated 
integrated networks. Power System Operation 
corporation (POSOCO) Oversees the national Grid 
.As on 31/07/2021 the Total Installed Capacity of 
India is around 384 GW, with a regular base demand 
of  150 GW. The  share of total electricity 
consumption is as follows. Industrial consumption- 
40%,Agricultural-20%,Commercial -8%,Domestic 
load demand-32%.The contribution from various 
generating units to the total installed capacity is 
shown in fig1. 

 

Fig 1. Share of Installed capacity from different 
sources in India 

         Apart from these general features of Indian 
Power system, it has one of the most promising 
renewable energy Targets as well.225 GW Installed 
capacity  by 20222 and 400 GW by 2030.If we study 
the global scenarios of the pandemic impacts, we can 
see that in almost all the countries the penetration 
from distributed energy Sources was very large. 
Because India has such an ambitious RES target by 
2030, this study on Indian power sector would 
definitely help the researchers and scholars working in 
this field . 
Impact of pandemic on some of the key indicators 
of power system 

A. On Demand side: 

After the outbreak of the COVID-19 pandemic, 
governments worldwide have taken various actions to 
contain the spread of the virus, including the 
lockdown, social distancing, factory shutdown and 
travel ban. These restrictions greatly change people’s 
working and living style and thus, result in significant 
variation of electricity demand and load patterns. Fig 
2  shows the reduction in demand across different 
regions in INDIA 

 

   Fig.2Demand across different regions in INDIA 

The power demand reduced by 5.22 % . The 
electricity load composition is also changed in nations 
where the lockdown policy is undertaken. The 
industry sector consumed less electricity due to 
production suspending. 

B. On the supply side: 

On the generation side, renewable generation has 
claimed a greater amount and share against the 
decline of the total electricity generation. According 
to international Energy Agency (IEA), the year-on-
year decrease in the global generation during the first 
quarter of 2020 was 2.6%, while the electricity 
generated from renewables increased by 3% with the 
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share raised from 26% to 28%.Fig 3 explains the 
curtailment of coal based power plants the penetration 
of more renewable energy sources into the grid. 
Though the share of renewable generation rose, an 
increasing curtailment of wind and solar output was 
observed in some regions across the globe. 
. 

 
    Fig 3. Generation scheduling  during the lockdown 
period 

Challenges to Power system operation and control 

The first challenge is on the power balance. Under the 
influence of lockdown and work-from-home policy, 
residential loads with remarkable day-and-night 
patterns increase, resulting in a greater peak-to-valley 
difference of the daily load. The increased penetration 
and generation of distributed PV aggravate the 
situation and make the load profile evolve to a “duck 
curve” with a lower belly and a longer neck . In these 
cases, thermal units have to be shut down at midnight 
to avoid over-generation and more gas units have to 
be committed to provide ramping flexibilities. This 
situation highlights the importance of some emerging 
flexible resources, e.g., energy storage and demand 
response. Generation scheduling, Day ahead market 
trading all these things needs accurate load 
forecasting. Since the outbreak is the first of its kind , 
learning from history fails. Also the anti-epidemic 
policies changes from time to time. This also forces 
challenges to accurate load forecasting. 

Apart from this ,the pandemic forced some 
challenges to voltage regulation along the feeders and 
distributor. Traditionally, voltage drops along feeders 

in distribution systems without any distributed 
generators. With the increasing penetration of 
distributed energy resources (DER), e.g., roof-top 
PVs, the reverse power flow injected by these DERs 
may cause a rise and a higher fluctuation  of voltage 
on the feeder. While the electricity demand drops 
during the pandemic, the generation from DERs like 
PVs remains at the same level. The surplus of net 
generation aggravates the voltage rise issues in some 
distribution systems. To mitigate the over voltage in 
the grid, preventive measures were undertaken by 
operators in countries where a significant load drop 
was observed. In India, regional load dispatch centers 
(RLDC) managed the voltage by: 1) putting reactors 
into service while cutting off capacitor banks at 
distribution level; 2) keeping STATCOM and static 
VAR compensators in voltage control mode; 3) 
controlling solar power plants with STATCOM to 
absorb surplus reactive power in the grid. With these 
actions, the voltage deviation level in India was 
reduced during the lockdown period.. 

To conclude, we can say that even though 
Indian power system offered some resilience to these 
pandemic imposed challenges ,there are still more 
technological interventions needed to defend against 
such issues. India also got a very ambitious renewable 
energy trajectory. So the lessons learned from this 
challenges will definitely help power system 
engineers to look forward 
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Introduction 

Material selection is in most cases a contradictory 
decision-making process. Light-weight materials will 
most likely not possess sufficient strength, and brittle 
materials will not necessarily be good in fatigue 
resistance, stiffness or toughness. It is also almost 
impossible to find a single monolithic material with the 
required property profile for engineering applications. 
Moreover, material properties are greatly affected by 
the working environment (such as temperature, 
pressure, humidity, etc.) and the nature of loading 
(gradual, fluctuating, impact, fatigue, etc.). There is 
need, therefore, to combine two or more materials, as 
alloys or composites so as to utilise the different useful 
properties offered by the different materials. Most 
engineering materials appear in this configuration, and 
very few applications utilise pure monolithic materials. 
This is true of aluminium, the most abundant metallic 
element in the Earth’s crust, accounting for 8% of the 
planet’s soil and rocks. 

Properties of aluminium 

The following Table 1shows the properties of 
aluminium in brief. 

Table 1. Properties for aluminium 

Property Value 
Atomic Number 13 

Atomic Weight (g/mol) 26.98 
Valency 3 

Crystal Structure FCC 
Melting Point (°C) 660.2 
Boiling Point (°C) 2480 

Mean Specific Heat (0-100°C) (cal/g.°C) 0.219 
Thermal Conductivity (0-100°C) 

(cal/cms.°C) 0.57 

Co-Efficient of Linear Expansion (0-
100°C) (x10-6/°C) 23.5 

Electrical Resistivity at 20°C (Ω.cm) 2.69 
Density (g/cm3) 2.6898 

Modulus of Elasticity (GPa) 68.3 
Poissons Ratio 0.34 

Aluminum resists the kind of progressive oxidization 
that causes steel to rust away. The exposed surface of 
aluminum combines with oxygen to form an inert 
aluminum oxide film only a few ten-millionths of an 
inch thick, which blocks further oxidation. And, unlike 

iron rust, the aluminum oxide film does not flake off to 
expose a fresh surface to further oxidation. If the 
protective layer of aluminum is scratched, it will 
instantly reseal itself. 

Aluminum Alloy 

An aluminum alloy is a chemical composition where 
other elements are added to pure aluminum in order to 
enhance its properties, primarily to increase its 
strength. These other elements include iron, silicon, 
copper, magnesium, manganese and zinc at levels that 
combined may make up as much as 15 percent of the 
alloy by weight.  Alloys are assigned a four-digit 
number, in which the first digit identifies a general 
class, or series, characterized by its main alloying 
elements.  

Generally, aluminium has derived its importance in 
industrial and commercial applications due to the 
following attributes, most of which are imparted to its 
alloys and/or composites: 

• Aluminium is light; its density is only one-
third that of steel. 

• Aluminium is resistant to weather, common 
atmospheric gases and a wide range of 
corrosive liquids. 

• Aluminium is safe and can be used in contact 
with a wide range of foodstuffs. 

• Due to its high reflectivity, aluminium is 
usually employed in a number of decorative 
applications. 

• The strength of aluminium alloys can equal 
(and sometimes exceed) the strength of 
normal construction steel. 

• Aluminium is highly elastic, a property which 
qualifies it to be employed in structures 
subjected to shock loads. 

• Aluminium has a unique behaviour of 
maintaining its toughness down to very low 
temperatures, unlike carbon steels which 
would otherwise suffer embrittlement. 

• Aluminium exhibits ease of workability and 
formability and can easily be rolled to very 
thin gauges. 

Aluminum alloys can be categorized into a number of 
groups based on the particular material’s 
characteristics such as its ability to respond to thermal 
and mechanical treatment and the primary alloying 
element added to the aluminum alloy. When we 
consider the numbering / identification system used for 
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aluminum alloys, the above characteristics are 
identified. The wrought and cast aluminums have 
different systems of identification. The wrought system 
is a 4-digit system and the castings having a 3-digit and 
1-decimal place system. 

Wrought Alloy Designation System - We shall first 
consider the 4-digit wrought aluminum alloy 
identification system. The first digit (Xxxx) indicates 
the principal alloying element, which has been added 
to the aluminum alloy and is often used to describe the 
aluminum alloy series, i.e., 1000 series, 2000 series, 
3000 series, up to 8000 series (Table 2). 

The second single digit (xXxx), if different from 0, 
indicates a modification of the specific alloy, and the 
third and fourth digits (xxXX) are arbitrary numbers 
given to identify a specific alloy in the series. Example: 
In alloy 5183, the number 5 indicates that it is of the 
magnesium alloy series, the 1 indicates that it is the 1st 
modification to the original alloy 5083, and the 83 
identifies it in the 5xxx series. 

The only exception to this alloy numbering system is 
with the 1xxx series aluminum alloys (pure 
aluminums) in which case, the last 2 digits provide the 
minimum aluminum percentage above 99%, i.e., Alloy 
13(50) (99.50% minimum aluminum). 

Cast Alloy Designation - The cast alloy designation 
system is based on a 3 digit-plus decimal designation 
xxx.x (i.e. 356.0). The first digit (Xxx.x) indicates the 
principal alloying element, which has been added to the 
aluminum alloy (Table 3). 

Table 2. Wrought aluminum alloy designation 
system 

Alloy 
Series 

Principal Alloying Element 

1xxx 99.000% Minimum Aluminum 
2xxx Copper 
3xxx Manganese 
4xxx Silicon 
5xxx Magnesium 
6xxx Magnesium and Silicon 
7xxx Zinc 
8xxx Other Elements 

When choosing an aluminum grade, consider the 
following as important factors: 

• Formability or Workability 
• Weldability 
• Machining 
• Corrosion Resistance 
• Heat Treating 

• Strength 
• Typical end use applications 

Table 3. Cast aluminum alloy designation system 

Alloy 
Series 

Principal Alloying Element 

1xx.x 99.000% minimum Aluminum 
2xx.x Copper 
3xx.x Silicon Plus Copper and/or Magnesium 
4xx.x Silicon 
5xx.x Magnesium 
6xx.x Unused Series 
7xx.x Zinc 
8xx.x Tin 
9xx.x Other Elements 

Aluminium matrix composites (AMCs) 

Aluminium matrix composites (AMCs) refer to the 
class of light weight high performance aluminium 
centric material systems. The reinforcement in AMCs 
could be in the form of continuous/discontinuous 
fibres, whisker or particulates, in volume fractions 
ranging from a few percent to 70%. 

With alloying and compositing, the attributes of 
aluminium alloys are enhanced, and the shortcomings 
of the base aluminium metal are improved 
tremendously. The major improvements in the 
properties of AlMMCs are manifested in form of 
greater strength and improved stiffness, reduced 
density, improved abrasion and wear resistance, 
improved high-temperature properties, better control of 
thermal expansion coefficient, better thermal/heat 
management, enhanced and tailored electrical 
performance, better control of reciprocating mass and 
improved damping capabilities. 

The above advantages have been quantified for a better 
appreciation. For example, reports that the elastic 
modulus of pure aluminium can be enhanced from 70 
to 240 GPa by reinforcing with 60 vol% continuous 
alumina fibre. Also, a decrease in the coefficient of 
thermal expansion from 24 to 7 ppm/oC can be 
achieved by incorporation of 60 vol% alumina fibre in 
pure aluminium. 

AMCs have a number of advantages over alternative 
materials which might be considered for the same types 
of application.  

Types of AMCs 

AMCs can be classified into four types depending on 
the type of reinforcement. 
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(a) Particle-reinforced AMCs (PAMCs) 
(b) Whisker-or short fibre-reinforced AMCs 
(SFAMCs) 
(c) Continuous fibre-reinforced AMCs (CFAMCs) 
(d) Mono filament-reinforced AMCs (MFAMCs) 

Fabrication methods of AMCs have been classified 
into two main categories: solid state and liquid state 
processing, as shown in Figure 1. 

 

Figure 1. Fabrication methods of AMCs 

AlMMCs present a great opportunity and a host of 
possibilities for the materials/design engineer. There 
are now many possibilities for manipulation of 
properties/property combinations to suit specific 
requirements of material and component properties in 
order to enhance performance and reliability. New and 
emerging technological developments point to 
increased utilisation of AlMMCs in current and future 
industrial developments.  
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Introduction 
  Magnetic nanoparticles (MNPs) are very attractive 
especially for biomedical applications because they can 
be easily controlled and activated at a certain region by 
an external magnetic field.  Iron oxide nanoparticles 
(IONPs) have received substantial attention in the past 
decade due to the elemental composition that makes 
them biocompatible and degradable1. However 
recently, other magnetic nanomaterials such as spinel 
ferrites that can provide improved magnetic properties 
such as coercivity and anisotropy without 
compromising on inherent advantages of iron oxide 
nanoparticles are being researched for better 
applicability of MNPs. The magnetic properties 
essential for biomedical applications, such as 
saturation magnetization, coercivity and 
magnetocrystalline anisotropy are primarily governed 
by the lattice structure of the material. Considering a 
need for alternative materials that exhibit improved 
magnetic characteristics, spinel ferrites are attractive 
for their distinctive and tunable magnetic properties. 
Among various spinel ferrites, cobalt ferrite (CoFe2O4) 
nanoparticles (NPs) are one of the most explored 
MNPs. They can be used as tracers for magnetic 
resonance imaging, vehicles for drug delivery, or 
agents for magnetic hyperthermia2. Nowadays, 
magnetic hyperthermia is one of the most prospective 
applications of magnetic nanoparticles in 
biomedicine3. Its principles are based on the effect of 
oscillation of nanoparticle magnetic moment under 
exposition on an external alternating magnetic field. 
This process leads to the conversion of magnetic field 
energy to the heat which can destroy the tumour cells. 
It is found that tumour cells cease to grow at the 
hyperthermia temperature range (42–46°C) while such 
temperature range has no significant effect on the 
normal cells. It is suggested that using the magnetic 
particles for hyperthermia allows having local and 
controllable heating.  
 
  Doped Cobalt Ferrites 
 CoFe2O4 exists in partially inverse spinel structure in 
which both octahedral and tetrahedral sites contain a 
fraction of Co2+ and Fe3+ ions. The degree of inversion 
depends on the synthesis method and extent of heat 
treatment. The electrical, magnetic and catalytic 
properties of cobalt ferrites can be tuned by substitution 
of different cations such as Zn, Cu, Ni, Sr, Cd, Zr etc 
in the metal sites. The amount of dopant, valency of the 
dopant and site preferences greatly decide the electrical 
and magnetic properties of doped cobalt ferrites. 
Furthermore, CoFe2O4 NPs possess excellent 
physicochemical properties and mechanical hardness 

with improved stability and colloidal dispersibility 
under physiological conditions. Also, undesirable 
interactions with hemoglobin could be caused in case 
of IONPs due to the presence of iron atoms which is 
prevented in ferrites providing better tissue penetration 
and hemocompatibility. 
                    Data from the magnetic measurements of 
Zr doped cobalt ferrites carried out at room temperature 
using vibrating sample magnetometer with a field of 15 
KOe and the hysteresis loop obtained is depicted in Fig: 
1. All samples show similar hysteresis curves of 
varying height and width showing that magnetisation 
gets saturated at room temperature on applying a field 
of 15 kOe. Magnetization in spinel ferrite structure 
depends on the super exchange interaction between the 
cations on A and B sites. Spinels of the cations on the 
A and B sublattices are oppositely arranged and within 
each site parallelly arranged. Therefore, the magnetic 
interaction between the A and B site moments is 
generally antiparallel. The net magnetization is the 
difference between the magnetization of the octahedral 
and tetrahedral sublattices (m =MB-MA). The addition 
of large non-magnetic Zr ions to octahedral sites 
displaces some of Fe3+ ions from B sites to A sites 
resulting in a partially inverse structure as confirmed 
by different characterisation techniques. As a result the 
magnetic moment of A sites increases and the net 
magnetization is therefore decreased. Increasing 
coercive field with Zr doping is attributed to the 
increasing magnetic anisotropy of the system resulting 
due to the introduction of nonmagnetic ion into the 
lattices.  

 
      Figure 1. Hysteresis loops of Zr doped cobalt 
ferrite nanoparticles nanocomposites. 
 
Hyperthermia 
 
          Magnetic Hyperthermia (MHT) is a therapeutic 
intervention wherein MNPs are administered, and an 
external radio frequency field is applied to MNPs that 
are targeted to the tumor site. Application of radio 
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frequency field increases the temperature of MNPs 
thereby increasing the temperature of MNP containing 
cells as well, resulting in cell death by thermoablation. 
By far, MHT is the most widely studied biomedical 
application utilizing CoFe2O4 NPs. This is mainly 
because the high magnetic anisotropy of CoFe2O4 NPs 
provides better heating efficiency at very small sizes as 
compared with IONPs. Generally, there are four 
independent mechanisms of heat production by 
magnetic nanoparticles including eddy currents, 
hysteresis loss, Brownian, and Neél relaxation . It is 
known that eddy current occurs in conductive bulk 
materials  and moreover, it is negligible due to the low 
electrical conductivity of ferrites MNPs. Other 
mentioned mechanisms strongly depend on the particle 
size. Although the hysteresis loss mechanism is 
attributed to the large MNPs, it is still significant for 
larger particle size than the superparamagnetic limit 
due to the irreversible magnetization process in an AC 
magnetic field. In such particle size, reorientation is 
facile and domain wall displacement is responsible for 
heat production. As the particle size decreases, the 
relaxation losses become dominant. In Brownian 
relaxation mechanism, shear stress induced by 
wholesale rotation of the particle in the surrounding 
fluid produces thermal energy,  whereas, in Neel 
relaxation, the particle is fixed while atomic dipole 
moments within the crystal rotates and rearrangement 
of them dissipates thermal energy. In practice, both 
mechanisms take place and have relative contributions 
in heating. It has been proved that decreasing particle 
size and approaching the superparamagnetic behaviour 
lead to the domination of relaxation loss mechanisms. 
Thus, the inductive heating property increases by a 
decrease in the coercively (Hc) as well as an increase 

in the magnetization (Ms)4. Hence, using ferrite MNPs 
for hyperthermia applications needs a precise control 
of size, as well as its shape. 
 
Conclusion & future perspective 
The ability of CoFe2O4 NPs to exhibit enhanced 
material and magnetic properties compared with 
conventional IONPs are optimistic in a wide variety of 
applications. However, still, considerable studies have 
to be encouraged on the individual applications to have 
sizeable information. Modifications in synthesis 
methods and nanocomposites of CoFe2O4 NPs are 
increasingly explored to improve their 
biocompatibility and ward off the potential toxicity. 
Therefore, further research to ascertain their 
biocompatibility and various composite structures 
having multifunctional abilities and lesser cytotoxicity 
is an essential step forward to bring CoFe2O4 NPs to 
the market in place of existing IONPs. 
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In order to produce human experience, NLP 
includes three components: Neurology, Language, and 
Programming. It describes the fundamental dynamics 
between mind (neuro) and language (linguistic) and 
how their interplay affects our body and behaviour 
(programming). 

Neuro: Referring to the mind or brain, 
particularly regarding how states of mind (and body) 
affect communication and behaviour. NLP teaches a 
structural way of viewing mind and body states, 
developing mental maps that show how things happen 
and how to change course. 

Linguistic: Meaning that our mind and body 
states are revealed in our language and non-verbal 
communication. Language is the tool we use to gain 
access to the inner workings of the mind. Neuro-
linguistic programming language patterns teach us 
how to access unconscious information that would 
remain vague and unknowable otherwise. 

Programming: This refers to the capacity to 
change our mind and body states. Do you know what 
it means to live on autopilot? Those trained in NLP 
would say that you are living according to your 
programming, which consists of habitual thoughts, 
feelings, reactions, beliefs, and traditions. Someone 
trained in Neuro-linguistic programming knows how 
such programs are structured in the mind and how to 
access them through conversation (language) so that 
out-dated programs and autopilot behaviours can be 
changed. 

NLP is a pragmatic school of thought – an 
‘epistemology’- that addresses the many levels 
involved in being human. NLP is a multi- dimensional 
process that involves the development of behavioural 
competence and flexibility, but also involves strategic 
thinking and an understanding of the mental and 
cognitive processes behind behaviour. NLP training 
provides tools and skills for the development of states 
of individual excellence, but it also establishes a 
system of empowering beliefs and presuppositions 
about what human beings are; what communication is 
and what the process of change is all about. At 
another level NLP is about self-discovery, exploring 
identity and mission. 

It also provides a framework for understanding 
and relating to the ‘spiritual’ part of human 
experience that reaches beyond us as individuals to 
our family community and global systems. NLP is not 
only about competence and excellence; it is about 
wisdom and vision. 
 
History of NLP 

NLP dates back to the 1970’s when two 
American scientists, Richard Bandler and John 

Grinder met. At the time, John Grinder was Assistant 
Professor of Linguistics at the University of 
California, Santa Cruz. Richard Bandler was a 
mathematician, Gestalt therapist and computer expert. 
Both wanted to further their learning and develop 
themselves and hence the birth of NLP. 

They ultimately decided to find out how experts 
are capable of outstanding achievements in their fields 
while others fail. They began to model successful 
people and recognised the patterns these people used 
to achieve their desired goals. Gregory Bateson put 
Grinder and Bandler in touch with his friend Milton 
Erickson. Grinder and Bandler became mainly famous 
through the modelling of Dr. Milton Erickson, 
probably the most important hypnotherapist, Virginia 
Satir- an exceptional family therapist and Fritz Perls 
the originator of Gestalt therapy and it was Bateson’s 
work in communications theory that provided the 
theoretical underpinnings for NLP as a discipline. The 
NLP notions of “meta position,” “meta 
communication,” “meta messages,” and the detection 
of verbal and non-verbal incongruence, for instance, 
were derived directly from Bateson’s theories 
regarding different levels of learning, communication 
and change. 

As a result of this earlier work, Grinder and 
Bandler formalized their modelling techniques and 
their own individual contributions under the name 
“Neuro-Linuistic Programming” to symbolize the 
relationship between the brain language and the body. 
The basics of this model has been described in a series 
of books including ‘Frogs into princes’ (Bandeler and 
Grinder, 1979), ‘Neuro-linguistic programming Vol.I’ 
(Dilts, Grinder, Bandler, DeLozier, 1980) ‘Reframing’ 
(Bandler & Grinder, 1982) and ‘Using your brain’ 
(Bandler 1985). Through the years, NLP has 
developed some very powerful tools and skills for 
communication and change in a wide range of 
professional areas including: counselling, 
psychotherapy, education, health, creativity, law, 
management, sales, leadership and parenting. 

NLP is now in its fifth decade as a field of study 
and has evolved considerably since its beginning in 
the mid 1970’s. Over the years, NLP has literally 
spread around the world and has touched the lives of 
millions of people.  

 
Neuro-Linguistic Programming In Learning   

Neuro-linguistic programming is popular in the 
field of personal development and self-motivation, 
and its potential for teaching and learning is gaining 
recognition, too. Said to be highly congruent to 
Howard Gardner’s theory of multiple intelligences, 
two neuro-linguistic programming techniques, 
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perceptual positioning and presupposition, are deemed 
useful in solving problems encountered in teaching. 

Perceptual positioning is the ability to see things 
from the point of view of another, a way to understand 
people better. This process can be used in negotiation 
and interviewing, as well as to promote healthy 
boundaries and self-concept. It encourages “putting 
oneself in another’s shoes”, and thus can be applied to 
help with bullying and behavioural problems. 

Presupposition relates to unspoken meanings in 
conversation. For example, when a teacher offers the 
learner a choice between taking a quiz now or 
finishing the lecture first, the message that both tasks 
must be done is clear although not directly uttered that 
way. Giving the learner this ability to make a choice 
allows them to focus on their decision “rather than 
challenging the teacher’s instructions”. 

Among the many parallels mentioned between 
teaching and Neuro-linguistic programming 
techniques are the following: 
1. In a dynamic teacher-learner relationship, meaning 

is achieved through mutual feedback. 
2. All communication potentially influences learning. 

Teachers’ language and behavior crucially 
influence learners on at least two levels: Their 
understanding of the topic in question and their 
beliefs about the world, including about learning. 

3. Teachers’ awareness of their behaviour and choice 
of words, and how sensitive they are to the 
influence of such words and behaviour on learners, 
are vital to making the teaching and learning 
processes effective. 

In teaching, the ways students learn and better 
process information (visual, auditory, or kinesthetic) 
are affected by elements that find practical uses in 
learning in general: 

1. Deletion:-As learners deal with a barrage of 
information, they omit some information to manage 
input better. 

2. Distortion:-Language learners distort new 
information into easily understandable forms. 
Although prone to errors and misunderstandings, 
students are able to develop their own unique method 
for understanding the lessons. 

3. Generalization:- Drawing broad conclusions 
from the information at hand is also one way to learn, 
as long as over-generalizations that result in the 
misapplication of certain rules are dealt with 
accordingly. 

Similarly, in formal education, NLP uses the 
real-time subjective experiences of students and 
teachers to enable them to tailor their own learning 
strategies based on their own internal maps of the 
world. It is possible to teach basic NLP earning 
strategies to both teachers and students. It is assumed 
that students will then take more ownership and 
responsibility for their success. These NLP strategies 
start with the end in mind, enable students to alter 
their own mental and physiological states, map new 
learning to their own internal maps or change their 

internal maps to accommodate the new learning, try 
alternate ways of viewing or expressing new learning, 
and future-test new learning for ecology. 

 
NLP Tools and Patterns 

Given below are 10 foundational NLP patterns 
with brief examples of their possible application in 
education, and trust your imagination to implement 
these ideas effectively in the classroom. 
 1. Teach Well-formed Outcomes  

 They say that a problem well-defined is half-
solved. NLP teaches that effective learning happens 
best when you know the outcome you want. Once an 
outcome is defined, vivid visualizing enhances the 
outcome, and prepares the students' minds to do well 
on tests. In solving complex problems or on projects, 
"chunking" is an NLP term used to teach breaking 
steps toward the outcome into meaningful and 
manageable sizes. Obstacles are dealt with in 
simulation mode, and then the student is better 
prepared to navigate around or through those 
obstacles when they arise in real life. 
 2. Teach Pacing, Matching and Leading 

 NLP teaches that in a state of rapport, any 
learning is possible. Students learn best when they 
feel esteem and respect for their teacher, and absence 
of fear from their peers. Rapport is facilitated when 
the teacher not only matches the physiology and 
language of the students, but paces or aligns the 
material to their mental maps of the world. Once 
students feel they operate from the same map, the 
teacher can lead them into new learning territory. 
Additionally, listening and rapport-building are 
valuable life skills to be formally taught to students. 
 3. Teach State Calibration 

 NLP advocates using sensory acuity to observe 
the person in front of you for clues about their current 
state. Teachers who learn to read body language have 
at their disposal a real-time meter which tells them 
whether their teaching is getting through. Signals are 
given off via postures, gestures, breathing and eye 
movement patterns, and skin tones and colour, which 
do not hint at whether the teaching is momentarily 
"hot or cold". Adjust accordingly. Students who learn 
body language can also gain emotional intelligence, 
and navigate school, work and home life more freely. 
 4. Teach Future Pacing and Checking Ecology 

 Future pacing and ecology checking are ways to 
test and debug mental strategies before putting them 
into practice in real life. Students and teachers can 
gauge how their decisions, actions, and projects will 
impact their futures, their families and communities, 
as well as the environment. A check of the ecology is 
highly subjective but exercises critical and analytical 
thinking. It is also a less slippery approach than 
values-based approaches. 
 5. Teach Flexibility of Response 

 Rigid teaching styles only reach a portion of 
their students, part of the time. Behavioural 
calisthenics allow the teacher to draw on a fuller range 
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of emotional states, verbal delivery patterns, to reach 
more students more of the time. Students can also 
learn that if something is not working, try something 
else. Flexibility that is openly rewarded teaches that 
there is no such thing as failure... only feedback. 
Chess is dominated by the queen, since she has more 
moves at her disposal. 
 6. Teach State Elicitation 

 In NLP, a state involves thoughts, feelings and 
physiology, and covers the spectrum from deep 
relaxation to high excitement. A great teacher needs to 
be able to "light up" the neurology, in order to 
associate the right state with the new learning. 
Memorable learning does not happen through 
intellectual discussions, but through emotionalized 
discussions, such as fear, anger, disgust, confusion, 
shock, peace, joy, forgiveness, focus, fun, going for it. 
Emotions are energy in motion, and should not be 
suppressed, but channelled in productive and 
ecological ways. 
 7. Teach State Induction 

It is well-documented that relaxed, alert "alpha" 
states are most conducive to absorbing new material. 
A teacher could teach students how to take a deep 
breath, and focus or defocus their eyes a bit before 
taking in new information. At other times, a teacher 
can teach students how to access "beta" states, when 
high alertness is required to execute tasks rapidly. 
Effectively teaching students to alter their states 
willingly can pre-empt the need for anything else. 
Humour is a very powerful tool for inducing a 
learning state. We always remember the things that 
gave us a good laugh! 
 8. Teach Breaking State 

 When moving from topic to topic, or between 
repetitions of a new mental sequence, this NLP 
pattern teaches the importance of "clearing the 
screen". Breaking state allows for students to clearly 
identify the beginning and ending of a mental 
sequence, and also to generalize the new mental 
strategy across contexts. Hey! Do you smell popcorn? 
 9. Teach Anchoring 

 This NLP pattern installs a link between 
positive emotions and positive behaviours or 
strategies at the peak of a positive emotional state. 
Using sensory acuity, teachers can be alert to those 
peaks as they happen, and reinforce them with "yes!", 
"you got it!", "boom!", or some other kind of distinct 
cue. Soon, the emotion and the behaviours become 

integrated. Students can also be taught that negative 
anchors can be undone and replaced with positive 
anchors. Knowing this gives great strategies for 
school, home, work and life. 
 10. Teach Accessing Positive Intent 

 Disagreement and disappointment are a part of 
life, but this NLP pattern presupposes that we all do 
things for some positive reason. Teachers and students 
who frame disagreement and disappointment in a 
positive light can avoid being critical, while they keep 
the dialogue moving ahead. These patterns involve a 
line of questioning that will ask for the positive intent, 
and then look for a better way to achieve it. 

 
Conclusion 

Education is a special vocation. It takes 
dedication, passion and a burning desire to help others 
do more, achieve more, be more. NLP talks about 
being at either the effect side or the cause side of life. 
Every person has a choice, and knowing that puts one 
back in control and makes one feel empowered. We 
decide (often not consciously) what to do, say, or 
think as a human being.   Many people are unaware 
that teachers, lecturers, and support staff give so much 
of themselves to their students - it's a very personal 
thing - and so a good place to start is with our own 
personal development.  
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Abstract—Optical frequency domain reflectometry 
(OFDR) is a technique that can be used to make optical 
fiber sensors. The OFDR sensor has a high spatial 
resolution and a wide dynamic range, making it 
suitable for a wide range of sensing applications. This 
article will provide a review of the sensors based on 
OFDR. 
Index Terms— OFDR, optical sensor, reflectometry, 
TLS, RBS 

 
Introduction 

The optical fiber has been widely employed as a 
dependable information transmission medium in high-
speed and long-range communication since its 
introduction [1]. Meanwhile, as fiber optic 
communication progressed, distributed optical fiber 
sensing technology evolved. A laser light known as test 
light is injected into the fiber and various backscatter 
signal parameters can be found out. The backscattering 
signal can be studied in the time domain and frequency 
domain. The Rayleigh backscattering phenomenon was 
originally studied in the time domain for optical fiber 
attenuation and defects detection, which was called the 
optical time domain reflectometer (OTDR) [2]. The 
spatial resolution and signal-to-noise-ratio (SNR) of 
time domain distributed optical fiber sensing are 
inversely proportional to the width of the test pulse 
signal. On the one hand, the width must be reduced to 
improve the system's spatial resolution. On the other 
side, a reduction in breadth can result in a decrease in 
SNR, which limits the sensing range. As a result, there 
is a trade-off between spatial resolution and SNR, 
which is a major flaw of the time domain distributed 
optical fiber sensing. The frequency domain distributed 
optical fiber sensing is used to overcome the trade-off. 

Because of its great spatial resolution and wide 
dynamic range, the frequency domain distributed 
optical fiber sensing has received a lot of interest. 
Rayleigh backscattering in the frequency domain was 
first studied in 1981 by Eickhoff et al. for optical fiber 
sensing, which was called the optical frequency 
domain reflectometer (OFDR) [3]. 

In this article a review of the sensors based on 
OFDR will be covered. 

 
OFDR System 

The system comprises of a tunable laser source 
(TLS) that produces a continuous laser with a linearly 
adjustable optical frequency over time, as well as an 
interferometer with measurement and reference arms. 
The TLS's frequency-sweeping laser is pumped into 
the interferometer, and the interferometer's output is 
evaluated for demodulation of sensor parameters. 
OFDR, which was analogous to OTDR, was first used 

to examine the attenuation and defects of the fiber. At 
a short range of tens to hundreds of meters, the system 
reached millimeter-level spatial resolution. With the 
development of the low linewidth TLS and OFDR 
phase noise solutions, the sensing range was enhanced 
to the order of hundreds of kilometers. 

 Strain and temperature were added to the 
sensor parameters. Froggatt et al. were the first to use 
the OFDR system for strain and temperature 
measurement in 1998 [4]. For strain and temperature 
sensing, the Rayleigh backscattering spectra (RBS) 
changes were investigated. Over 30 cm fiber, the 
system offers a millimeter-level spatial resolution. 

 

  
Fig.1. (a) OFDR system configuration, (b) 

beating signal between references and backscattering 
signals under linearly optical frequency tuning 
condition.  

Temperature, strain, vibration, pressure, magnetic 
field, refractive index, radiation, 3D-shape, gas, gas 
flow rate, and other sensing parameters have been 
added to OFDR-based sensing systems. 

For widespread measurement of many parameters 
along the FUT, OFDR employs Rayleigh 
backscattering. The interference of the main 
interferometer concept and the signal demodulation 
principle are the two main aspects of the OFDR sensing 
principle. 

The principle of OFDR is to generate beating 
signals using an interferometer and swept-frequency 
light. The fundamental configuration of an OFDR 
system using a Mach-Zehnder interferometer is shown 
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in Fig. 1. Through coupler A, the swept-frequency light 
from the TLS is separated into the reference light and 
the measurement light. 

The measurement light is transferred through the 
measurement route into the fiber, which returns the 
backscattering light, while the reference light is 
transferred over the reference path with a set optical 
distance into coupler B. The reference light is 
subsequently recombined with the backscattering light 
by Coupler B, resulting in a beating between the two 
lights in the photo diode (PD). The beating signal is 
then demodulated to determine the shift in physical 
characteristics as a function of its location. 

Random changes in refractive index along the 
FUT create Rayleigh backscattering. The scatter 
amplitude for a given fiber under test is a constant 
function of fiber distance. It's also possible to model it 
as a long, weak fiber Bragg grating with a random but 
constant period.  

Physical characteristics (temperature or strain) 
that change along the FUT might cause variations in 
the local period, and consequently alterations in the 
local RBS. 

A cross correlation between beating signals of the 
same FUT under different temperature or strain 
conditions can be used to find the RBS shifts along the 
FUT. By finding the RBS change throughout the FUT, 
distributed temperature or strain sensing can be 
obtained. 

 
OFDR-based Distributed Fiber Sensing 
A.TEMPERATURE AND STRAIN SENSING 

Froggatt et al. introduced an OFDR-based 
distributed fiber strain or temperature sensing 
approach. The system uses ordinary single-mode or 
gradient index multimode fiber to achieve millimeter-
range spatial resolution over tens of meters of FUT, as 
well as temperature resolution of 1 degree Celsius. 

 
B.VIBRATION SENSING 

Distributed vibration sensing along the FUT is 
also possible with the OFDR system. Ding et al. [6] 
proposed a cross-correlation similarity analysis method 
based on the OFDR system. This approach detects 
vibrations by analyzing spatial domain reference and 
measurement signals, which are the FFT results of the 
reference and measurement beating signals. 

 
C.MAGNETIC FIELD SENSING 

The magnetic field based on the Faraday rotation 
around the fiber under test affects the polarization state 
of the backscattering light in the P-OFDR system. 
OFDR-based systems may demodulate the Faraday 
rotation along the fiber under test and sense the 
magnetic field by analyzing the SOP of backscattering 
light. Palmieri et al. used the P-OFDR system, which is 
based on this idea, to produce a distributed sensing [7]. 

 
 
 

D. REFRACTIVE INDEX SENSING 
Using macro-bending SMF as FUT, Du et al. 

demonstrated an OFDR-based refractive index (RI) 
sensing system [8]. 

They used an OFDR-based sensing device with a 
bended portion of the FUT. 

 
E.GAS SENSING 

Palladium (Pd) is a type of metal that can absorb 
hydrogen and expand as a result. The hydrogen amount 
can be turned into strain variation using this material, 
which can then be monitored using an OFDR-based 
method. Chen et al. [9] introduced an OFDR-based gas 
sensing system based on the above-mentioned 
hydrogen measurement technique. The Cu coating can 
be heated with an electrical current, increasing the 
system's sensitivity. With a spatial resolution of 1 cm, 
the device was able to do distributed hydrogen sensing. 
Conclusion 

OFDR-based technology has shown promise in 
high-precision optic fiber sensing and has the potential 
to be applied to a wider range of sensor parameters. 
OFDR becomes a suitable solution for high-accuracy 
due to enhanced sensing performance such as increased 
spatial resolution. With the right configuration, in 
addition to temperature, pressure, strain, magnetic 
field, the OFDR system can detect chemical and 
biological factors. OFDR technology has the ability to 
address sensing demands in a variety of challenging 
environments. In future a wide variety of sensors could 
be designed with high precision for various 
applications. 
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Radiation is a form of energy and it emits from an 
unstable atom due to a phenomenon known as 
radioactive decay, or it can be produced by machines. 
Radiations are basically categorized as Non-Ionizing 
and Ionizing. If not shielded these Ionizing radiations 
(alpha, beta and neutron particles, gamma ,X-rays 
etc.) can adversely affects the atoms in living cells, so 
it poses a health risk by damaging tissue and DNA in 
genes. Ionizing radiation comes from x-ray machines, 
cosmic particles from outer space and radioactive 
elements. So shielding these radiations is the utmost 
priority as far as safety is concerned. 

Radiation shielding serves three major functions: a) 
thermal shielding to protect the pressure vessel, 
coolant loop, and inner shield from the intense heat 
generated by the absorption of nuclear radiations, b) 
biological shielding to protect personnel and assure 
safeguards to public health, and c) apparatus and 
instrument shielding to protect electromagnetic 
apparatus and electronic instruments that otherwise 
would not work properly in an intense radiation field. 

Shielding protective gears made of heavy metals are 
not only cumbersome but also are capable of 
producing more penetrative secondary radiations. In 
this regard, polymer composites have become 
attractive candidates due to their lightweight, 
flexibility and cost effectiveness. 

Nano-composites are materials that incorporate Nano 
sized particles into a matrix of standard material like 
polymer which provide unique materials for several 
industrial applications. Polymer Nano-composites 
(PNC) not only bear excellent properties such as 
mechanical strength, toughness and electrical or 
thermal conductivity but can also be made to exhibit a 
combination of properties for multifunctional 
applications. 

Shielding Radiation (Alpha,beta,Gamma,Neutron 
and EMI) 
Alpha particles can easily be shielded by a single 
sheet of paper. However, living tissue inside the body 
offers no protection against inhaled or ingested alpha 
emitters.Beta particles(electrons)are more penetrating, 
but still can be absorbed by a few mm of aluminium. 
Beta radiation has little, effect on electrical equipment 
because this type of ionizing radiation is easily 
shielded. Gamma radiation is penetrating and can 
affect most electrical equipment. Also the recovery is 
hardly ever back to 100% functionality. 
Neutrons have no net electric charge, therefore they 
cannot be affected or stopped by electric forces. 

Neutrons ionize matter only indirectly, which makes 
neutrons highly penetrating type of radiation. High-
energy neutrons damage and degrade materials over 
time. 
EMI shielding in electronic devices and equipment is 
the use of manufacturing techniques and materials to 
protect signals from being disrupted by external 
electromagnetic signals as well as preventing 
generated signals from interfering with surrounding 
components. 
 
Polymeric Nano-composites for radiation shielding 
Elements with high specific gravity and high atomic 
number are used in gamma shielding. Fillers like 
Lead, Bismuth, Tungsten alloys, Zinc, Boron etc. are 
usually used by dispersing them in a polymer matrix 
to maximize the effectiveness for gamma shielding    
[1].For neutron shielding, materials with high neutron 
absorption cross-sections like boron, cadmium etc. are 
used. Study shows Nano-composites are more 
efficient in shielding radiations than Micro-
composites [2].For the purpose of EMI shielding, 
conductive filler materials such as metals, graphite, 
graphene, carbon fibres (CF), carbon nanotubes 
(CNT), etc. are largely preferred by researchers due to 
their high conductivity and fair dielectric properties 
[3].Nano-composite material shows significant 
shielding properties towards gamma, EMI and neutron 
radiations.A good radiation shield is one that can 
attenuate, absorb, or block the maximum part of 
incident radiation and the Nano-composites are one of 
the promising alternative for the same. 
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Introduction 
India has a very long road network consisting of 

National highway, State highway, Major district road, 
other district roads and Village roads. Majority of 
these roads are with bituminous pavements requiring 
continuous regular maintenance which demands huge 
quantities of construction materials especially stone 
aggregates and bitumen. However, the availability of 
these natural resources is limited. This leads to the 
requirement of looking out for alternative construction 
materials. Incidentally, huge quantities of existing 
bituminous pavement materials are generally milled / 
removed during resurfacing, rehabilitation, 
reconstruction operations or to obtain access to buried 
utilities. 

Reclaimed asphalt pavement (RAP) is the term 
given to removed and/or reprocessed pavement 
materials containing asphalt and aggregates. 
Incorporating RAP to the asphalt mixtures for 
highway construction is one of significant ways to 
ensure sustainable development since aggregate 
materials are non-renewable natural resources, 
therefore using RAP helps to reduce demand for 
extraction of new aggregate and helps to reduce 
deposits at the landfills. 

   The majority of the RAP that is produced can 
be recycled and RAP can be returned back into the 
roadway structure in some form, usually incorporated 
into asphalt paving by means of hot or cold recycling, 
it can also be used as an aggregate in base or sub base 
construction.  Using RAP has been favoured over 
virgin materials in the light of the increasing cost of 
asphalt, the scarcity of quality aggregates, and the 
pressuring need to preserve the environment. The use 
of RAP also decreases the amount of waste produced 
and helps to resolve the disposal problems of highway 
construction materials. 

 
RAP characteristics 

When Hot Mix Asphalt (HMA) reaches the 
end of its service life, milled materials still maintain 
considerable value. The milled materials, RAP, can be 
reused in virgin HMA to reduce the amount of new 
material that needs to be used. However, it is 
necessary to account for old materials in the HMA 
design process. During service, the blend of 
aggregates and binders undergoes various physical 
and rheological changes that have to be considered in 
the design process to ensure that HMA mixtures with 
RAP perform as well as HMA produced with virgin 
materials. A serious concern that directly affects the 
performance of HMA with RAP relates to the level of 
blending that occurs between the residual and virgin 

asphalt binders. The level of blending affects both the 
performance of the produced HMA and the economic 
competitiveness of the recycling process. The amount 
of RAP to be used in the asphalt mixture will dictate 
what properties are needed to be known before the 
RAP can be used. At higher levels of RAP, the 
physical properties of the asphalt binder will also be 
needed so that blending charts can be used to select 
the appropriate grade of virgin binder. 

Performance of pavement with RAP: 
Performance of a pavement is measured in 

terms of fatigue and rutting life.   Fatigue cracking 
starts from the bottom of the asphalt layer where the 
tensile stress and strain is high due to repeated loading 
and it propagates to the surface layer as one or few 
longitudinal parallel cracks. These cracks increase and 
connect with other cracks and form a net, which is 
called alligator cracking. The fatigue performance of 
the RAP depends on the blending of the virgin binder 
with the RAP binder. Studies revealed that fatigue life 
of the pavement has improved by adding RAP with 
virgin materials.    

Rutting is one of the main distresses in 
asphalt pavements, it is defined as the depression 
under the wheel path and can be clearly observed after 
a rainfall. Rutting is one of the essential parameters in 
design and evaluation of asphalt pavements, and it 
occurs mainly in the first 5-7 years of an asphalt 
pavement life.  The addition of RAP improved the 
rutting resistance of an asphalt mix, since mixes with 
RAP become stronger and stiffer when compared to 
virgin mixes leading to better resistance to permanent 
deformation. Economy, ecology and energy 
conservation are all achieved when the two main 
components   asphalt and aggregate are reused as 
construction materials to provide a strengthened and 
improved pavement. 

 
Conclusions 

Based on documented past experience, 
recycled asphalt mixtures designed under established 
mixture design procedures and produced under 
appropriate QC/quality assurance measures perform 
comparably to conventional asphalt. The performance 
and life of pavement containing up to 30 percent RAP 
is similar to virgin pavements with no RAP. 

To ensure the long-term performance of RAP 
mixtures, a paved test strip, similar to conventional 
virgin mixtures, is recommended to evaluate the in-
place properties of the RAP mixture. Also, proper 
monitoring of the pavement, while in service, and 
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pavement preservation techniques over the service life 
of the recycled pavement are encouraged. 
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Introduction 

The prerequisite for the success of every business 
is a healthy relationship with its customers and a full 
understanding of their preferences. That is always a 
challenge, and today’s customers hold the power in 
business relationships with more choices of brands, 
products, communication channels, and touchpoints. 
Companies must meet these customer expectations in 
order to earn their satisfaction and long-term brand 
loyalty and the Customer relationship management 
(CRM) plays a vital role in managing and 
administering the interactions with customers, 
typically using data analysis to study large amounts of 
information. 

The idea of customer relationship management 
(CRM) initiated in the early 1970s, and foundational 
methodology adopted for evaluating the customer 
satisfaction was annual surveys or by front-line asking 
and later the analysis is performed using spread sheets. 
Then CRM software is launched with the support of 
databases and now the cloud CRM solutions are 
available. 

History and Evolution of CRM Software 

CRM analysts agree that the evolution of a 
CRM Software can be divided into different periods or 
stages. The origins of the modern CRM software date 
back to the mid 80’s when direct marketing evolved 
into database marketing and companies began sending 
more personalized marketing messages and building 
bigger campaigns because the contacts were more 
efficiently organized and accessible in the database. In 
early 90’s, with the explosive growth of the PC’s and 
client/server architecture, the contact management 
software evolved as sales force automation (SFA). SFA 
allowed companies to automate their database 
marketing saving significant time, effort, and cost. The 
idea behind SFA system was to deal with the pre-sales 
activities. These systems were used for telemarketing, 
lead generation, as well as preparing sales quotes and 
orders. 

By 1995, SFA and contact management had 
evolved to closely resemble modern CRM software 
with a broader suite of services which included sales, 
services, marketing tools as well as inventory control 
and customer interaction tracking. With the rapid 
growth of the Internet in early 2000’s, e-CRM systems 
are developed, and using intranet, extranet, and 
internet, e-CRM vendors offered a level of intra-

organizational collaboration that was previously not 
available in the CRM industry. 

By 2010 cloud technology began to be 
integrated into CRM software. In the second half of this 
decade, social media marketing grabs the attention of 
the organizations around the globe and social CRM 
software exploded onto the market. Through the end of 
the first decade, and up to the present day, cloud-based 
and SaaS CRM solutions continue to integrate more 
features like customer service and social CRM. It 
continues to gain popularity, largely due to their lower 
initial cost and easy integration with mobile devices. 
By 2016, mobile CRM software is gaining popularity 
these days as customers look to be able to access 
businesses from anywhere. 

A cloud-based CRM platform offers faster 
deployment, automatic software updates, cost-
effectiveness and scalability, the ability to work from 
anywhere, on any device, increased collaboration. The 
main goal is to reduce the on-site resources and 
equipment necessary to deliver CRM software.  

Salesforce: AI enabled cloud CRM solution 

Started as a Software as a Service (SaaS) 
company, Salesforce has grown into the fifth-largest 
software company in the world, works to “bring 
companies and customers together.” Whether you are 
promoting a service, selling a product, or organizing a 
community, Salesforce helps keep track of all customer 
and client information and interactions, ensuring that 
nothing falls through the cracks. Salesforce, indeed, is 
one of the best cloud-based CRM solutions for 
transforming the business as it enables companies to 
remain connected to the customers in a unique way and 
unite the sales, marketing, IT teams, service, 
commerce, etc. using the single software. It mainly 
concentrates on empowering the sales team to increase 
productivity and also helps to deliver accurate 
proposals, quotes, and contracts while automating the 
bills, revenue recognition, and subscription. 

Sales Cloud is endowed with artificial 
intelligence (AI) to allow the sales teams with 
actionable insights, predictive scoring, precise 
forecasting, and intelligent automation to guide the 
future of business in a productive path. The company 
launched its AI tool, Salesforce Einstein which 
integrates AI technology with Salesforce’s Software-
as-a-Service (SaaS) CRM and uses data gathered on 
every user action to provide predictive analytics. 
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The Salesforce Architecture 

The Salesforce architecture consist of a series 
of layers that set-in position on top of each other. 

 
Figure 1: The Salesforce Architecture 

The bottom layer is a multitenant cloud with 
which Salesforce provides a core set of services to all 
our customers. The multitenancy technology helps to 
share IT resources securely among multiple 
applications and tenants (businesses, organizations, 
etc.) that use the cloud. Some clouds use virtualization-
based architectures to isolate tenants; others use 
custom software architectures to get the job done. 

The Salesforce platform layer is the 
foundation of services and it is powered by metadata 
and made up of different parts, like data services, 
artificial intelligence, and robust APIs for 
development. Fundamentally, APIs allow different 
pieces of software to connect to each other and 
exchange information. Without knowing the details, 
you can connect your apps with other apps or software 
systems.  

The top layer consists of prebuilt offerings 
like Sales Cloud and Marketing Cloud, along with apps 
are build using the platform, have consistent, powerful 
functionality. 

The Cloud Services Offered by Salesforce 

A wide range of products and services in 
Cloud, Social and Mobile domains can be accessed 
through Salesforce. 

Salesforce Sales Cloud – The Sales Cloud is a CRM 
platform that helps to manage organization’s sales, 
marketing and customer support facets, especially for 
the company that is engaged in business-to-business 
(B2B) and business-to-customer (B2C). 

Salesforce Marketing Cloud – The marketing cloud 
provides with one of the world’s most powerful digital 
marketing platforms for managing the customer 
journey, email, mobile, social media, web 
personalization, content creation, content management 
and data analytics. 

Salesforce Service Cloud – The Service Cloud is a 
service platform for customer service and support team 
of organization. It provides features like case tracking 
and social networking plug-in for conversation and 
analytics.  

Salesforce Community Cloud – It provides a social 
platform for the organization to connect and facilitate 
communication among its employees, partners and 
customers and this platform can be used to exchange 
data and images in real time. 

Salesforce Commerce Cloud – The commerce cloud 
enables the organization to provide seamless customer 
service and experience irrespective of customer’s 
location (online or in-store). It also provides for 
customer data integration so that the consumers can 
have a better experience.  

Salesforce Analytics Cloud – The Analytics Cloud 
provides a business intelligence platform for the 
organization to work with large data files, create 
graphs, charts and other pictorial representations of 
data. It is optimized for mobile access and data 
visualization and can be integrated with other 
Salesforce clouds. 

Salesforce App Cloud – A collection of development 
tools is provided to create custom applications that will 
run on the Salesforce platform. Some of the tools in the 
App Cloud include AppExchange, Heroku, Salesforce 
Sandbox etc. 

Get Certified in Salesforce 

As Salesforce holds nearly 20 percent of the 
global CRM market and many giant companies rely on 
Salesforce CRM, there are plenty of exciting 
opportunities to upskill in either Salesforce 
development or administration or both. By choosing 
appropriate role like Salesforce Administrator, The 
Salesforce Certified Technical Architect (CTA), 
Salesforce Developer, Salesforce Marketer, Salesforce 
Designer etc., one can get certified in Salesforce to 
unlock the door to opportunities. 
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The current decade has witnessed a huge increase 
in connected devices via the Internet of Things (IoT). 
Internet of Things (IoT) is an application of the internet 
in correlation with devices that makes human life easy. 
The everyday usage of IoT enabled devices has 
increased manifold during these days of the Covid-19 
pandemic. The limitation of social distancing has 
increased the dependence on IoT based remote health 
monitoring systems and screening systems. 

Figure1: Increase in usage of IoT 
(Source:Statista [1]) 

 
The increase in IoT devices has also increased the 

risk of attacks on these devices. Millions of devices are 
under a potential threat of traditional style cyber-attack. 
The IoT framework has opened doors to malicious 
intruders from working into your network. Most of the 
IoT enabled devices have limited security enabled 
which increases the risk manifold. 
         The number of threats is rising daily, and attacks 
have been on the increase in both number and 
complexity. Not only is the number of potential 
attackers along with the size of networks growing, but 
the tools available to potential attackers are also 
becoming more sophisticated, efficient and effective.  
The Mirai botnet attack [2] 

In September 2016, the authors of the Mirai 
malware launched a DDoS attack on the website of a 
well-known security expert by using thousands of 
compromised household IoT devices. The Distributed 
Denial of Service (DDoS) attack is a common cyber-
attack which causes a website from functioning 
normally due to the multiple requests send by the 
attacker. The website is not able to meet the services 
requested by authentic users lead. A botnet is a 
collection of internet-connected devices that an 
attacker has compromised. Botnets act as a force 
multiplier for individual attackers. In case of Mirai 
thousands of IoT devices where used as bots. 

A week later they released the source code into 
the world, possibly in an attempt to hide the origins of 
that attack. This code was quickly replicated by other 
cybercriminals, and is believed to be behind the 
massive attack that brought down the domain 
registration services provider, Dyn, in October 2016. 

  Though its original creators have been caught, 
their source code lives on. It has given birth to variants 
such as the Okiru, the Satori, the Masuta and the Pure 
Masuta. There is also the recently discovered botnet, 
variously nicknamed IoTrooper and Reaper, which is 
able to compromise IoT devices at a much faster rate 
than Mirai. 
 
Vulnerability of IoT devices 
 The attacks on the IoT based devices had 
initiated a thorough study of the different vulnerability 
aspects of these devices. With the current work-from-
home scenario the household IoT devices can open as 
new entry points for attack which can eventually effect 
a company network also. 
Some of the key factors of vulnerability are tabulated 
as given [3] 
 

 
Classification of attacks 
 IoT devices can be generally attacked 
physically, or from the network it is used or from a 
software application it uses or from the attacks from the 
encryption  
The major attacks are explained below. 
Physical attacks 
Attacks on the hardware components of the IoT system 
comprises the physical attack. These will work only if 
the attacker is physically present near the device. 
Network attacks 
These attacks happens on the IoT network and the 
attacker can do the same from a distance. 
 
Software attacks 
As the name suggests attacks are made by malicious 
software like Trojan horse programs, viruses spyware 
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etc that can be used to steal information, manipulate 
data etc. 
Encryption attacks 
These attacks is due to the breaking of the encryption 
scheme that is adopted in the system. 
The tabulation of the variety of attacks on IoT devices 
are given below. [4] 

 

 
Best practices for IoT device security 

  The increase in the number of intelligent 
devices connected to a network has also increased the 
potential danger of cyber-attack. Setting up and 
maintenance of IoT devices requires careful 
monitoring and servicing. These devices can act as an 
easy entry points to an otherwise secure network. 
 The following best practices can be adopted 
for any IoT network.[5] 

1. Provision devices and systems with unique 
identities and credentials 

2.  Apply authentication and access control 
mechanisms 

3. Use cryptographic network protocols 
4. Create continuous update and deployment 

mechanisms 
5. Deploy security auditing and monitoring 

mechanisms 
6. Build continuous health checks for security 

mechanisms 
7.  Proactively assess the impact of potential security 

events 
8. Minimize the attack surface of your IoT ecosystem 
9. Avoid unnecessary data access, storage, and 

transmission 
10.  Monitor vulnerability disclosure and threat 

intelligence sources 
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Introduction 
For designing a tunnel a detailed investigation on 
ground conditions and planning are required. 
Depending upon the type of strata encountered the 
stability of tunnel and support System requirement 
can be assessed. In a tunnel construction, when an 
opening is made, the stress equilibrium is disturbed 
and it tries to achieve new equilibrium state by 
undergoing deformations resulting in sagging of roof. 
Studies on different geological strata and the potential 
fracture zones around excavations shows that the 
tensile failure occurred first in the crown portion of 
the tunnel. During the feasibility and preliminary 
design stages of a project, when very little information 
is available on the rock mass and its stress and 
hydrologic characteristics, the use of a rock mass 
classification scheme can be of considerable benefit. 
In addition to rock mass classification, numerical 
analysis and hybrid approach are also followed for the 
tunnel stability analysis. 
  
Rock mass Classification 

Most of the multi-parameter classification 
schemes were developed from civil engineering case 
histories in which all of the components of the 
engineering geological character of the rock mass 
were included. It is also possible to formalise an 
empirical approach to tunnel design, in particular for 
determining support requirements. 
 
Terzaghi's Rock Mass Classification 

The earliest reference to the use of rock mass 
classification for the design of tunnel support in which 
the rock loads, carried by steel sets, are estimated on 
the basis of a descriptive classification [1]. It is not so 
suitable for modern tunneling methods using shotcrete 
and rock bolts. After detailed studies, it was 
concluded that the classification was too general to 
permit an objective evaluation of rock quality and that 
it provided no quantitative information on the 
properties of rock masses. 
 
Lauffer’s Rock Mass Classification 

The stand-up time for any active unsupported 
rock span is related to the quality of the rock mass in 
which the span is excavated [2]. An active 
unsupported span is the width of the tunnel or the 
distance from the face to the support if this is less than 
the tunnel width. The stand-up time is the period of 
time that a tunnel will stand unsupported after 
excavation. A disadvantage of a Lauffer-type 
classification is that these two parameters, the stand-
up time and the span, are difficult to establish and 
rather much is demanded of practical experience. 

Nevertheless, this concept introduced the stand-up 
time and the span as the two most relevant parameters 
for the determination of the type and amount of tunnel 
support, and this has influenced the development of 
more recent rock mass classification systems. 
 
Deere’s Rock Quality Designation  

The Rock Quality Designation index (RQD) 
was developed to provide a quantitative estimate of 
rock mass quality from drill core logs [3]. RQD is 
defined as the percentage of intact core pieces longer 
than 100 mm in the total length of core. RQD has 
been widely used and has been found very useful for 
selection of tunnel support. RQD is a quick and 
inexpensive index, it has limitations by disregarding 
joint orientation, tightness, and gouge material. 
Consequently, while it is a practical parameter for 
core quality estimation, it is not sufficient on its own 
to provide an adequate description of a rock mass. 
 
Rock Structure Rating (RSR) Classification 

The RSR Concept was a step forward in a 
number of respects: firstly, it was a quantitative 
classification unlike Terzaghi's qualitative one; 
secondly, it was a rock mass classification 
incorporating many parameters unlike the RQD index 
that is limited to core quality; thirdly, it was a 
complete classification having an input and an output 
unlike a Lauffer-type classification that relies on 
practical experience to decide on a rock mass class, 
which will then give an output in terms of the stand-
up time and span [4]. 
 
Geomechanics (RMR) Classification 

This engineering classification of rock 
masses, especially evolved for rock engineering 
applications, utilizes the following six parameters, all 
of which not only are measurable in the field, but can 
also be obtained from borings: Uniaxial compressive 
strength of intact rock material; RQD; spacing, 
orientation and condition of discontinuities; and 
groundwater conditions [5]. In applying this 
classification system, the rock mass is divided into a 
number of structural regions and each region is 
classified separately. In the case of tunnels and 
chambers, the output from RMR is the stand-up time 
of an unsupported rock span. 
 
Q - System 

On the basis of an evaluation of a large 
number of case histories of underground excavations, 
the Norwegian Geotechnical Institute proposed a 
Tunneling Quality Index (Q) for the determination of 
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rock mass characteristics and tunnel support 
requirements [6].  

! = RQD/Jn × Jr/Ja × Jw/SRF 
where,  RQD is the Rock Quality Designation 

Jn is the joint set number 
Jr is the joint roughness number 
Ja is the joint alteration number 
Jw is the joint water reduction factor 
SRF is the stress reduction factor 

The first quotient (RQD/Jn), representing the structure 
of the rock mass, is a crude measure of the block or 
particle size. The second quotient (Jr/Ja) represents 
the roughness and frictional characteristics of the joint 
walls or filling materials. It is to be expected that such 
surfaces will be close to peak strength, that they will 
dilate strongly when sheared, and they will therefore 
be especially favourable to tunnel stability. The third 
quotient (Jw/SRF) consists of two stress parameters. 
SRF is a measure of: 1) loosening load in the case of 
an excavation through shear zones and clay bearing 
rock, 2) rock stress in competent rock, and 3) 
squeezing loads in plastic incompetent rocks. It can be 
regarded as a total stress parameter. This system 
provide a full and complete description of the rock 
mass which can easily be translated into other 
classification index. 
 
Numerical Approach 

Numerical methods of analysis used for rock 
slope stability investigations may be divided into three 
approaches:  

• Continuum modelling  
• Discontinuum modelling  
• Hybrid modelling 
 

Continuum Modelling 
Continuum codes assume that material is 

continuous throughout the body. Discontinuities are 
treated as special cases by introducing interfaces 
between continuum bodies. This model cannot handle 
many intersecting joints. It can typically simulate less 
than 10 non-intersecting discontinuities. Discrete 
fractures such as faults and bedding planes can be 
incorporated in most continuum models. Some 
softwares based on continuum modeling like Phase2 
(rocscience), FLAC2D, FLAC3D (Itasca) and 
VISAGE (VIPS), PLAXIS are well suited for slope 
stability problems. 
 
Disontinuum Modelling 

These methods treat the rock slope as a 
discontinuous rock mass by considering it as an 
assemblage of rigid or deformable blocks. The 
analysis includes sliding and opening of rock 
discontinuities controlled by the normal and shear 
stiffness of joints. It allows the deformation and 
movement of blocks relative to each other so it can 
model complex behaviour and mechanisms. It 
requires representative slope and discontinuity 
geometry, intact constitutive criteria, discontinuity 

stiffness and shear strength, groundwater 
characteristics and the in situ stress state. 
Discontinuities divide the problem domain into blocks 
that may be either rigid or deformable while 
continuum behaviour is assumed within deformable 
blocks. The most widely used discrete element codes 
for slope stability studies are UDEC (Universal 
Distinct Element Code; Itasca) and 3DEC (3- 
Dimensional Distinct Element Code; Itasca).  
 
Hybrid Approach 

Hybrid approaches are increasingly being 
adopted in rock slope analysis. This may include 
combined analyses using limit equilibrium stability 
analysis and finite-element groundwater flow and 
stress analysis as adopted in GEO-SLOPE (Geo-Slope 
2000). These models have been used for a 
considerable time in underground rock engineering 
including coupled boundary finite element and 
coupled boundary-distinct element solutions. Recent 
advances include coupled particle flow and finite-
difference analyses using PFC3D and FLAC3D 
(Itasca). Coupled finite-/distinct element models are 
able to simulate intact fracture propagation and 
fragmentation of jointed and bedded rock. However, 
complex problems require high memory capacity, 
comparatively little practical experience in use and 
requirement of ongoing calibration are major 
constraints.  
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The contemporary coronavirus pandemic has 
compelled all major verticals across the world to 
switch into a virtual workplace. Social distancing is 
the new normal. What we can observe across the 
world seems to be one of the most massive “work 
from home experiment” mankind has ever seen!! 
The leadership across the world is in dilemma on 
how to embrace such a huge change and that too 
with immediate effect. The challenges are 
boundless. One of the key unforeseen consequences 
of this widespread shift to virtual work is the impact 
on the relationships and interpersonal networks 
within organizations. By better apprehension how 
working remotely can disrupt connections, trust, and 
cooperation, leaders can act to attenuate those 
effects. It would be an extensive mission for the 
human resource department to keep up the employee 
morale and foster in them a sense of security and 
belongingness. In such times, it is very 
indispensable for the management to shift towards a 
more synergetic culture. The management can use 
the quarantine time to develop their employees 
especially those who are not being called in for any 
work to keep them attached to the organization. The 
employees and the management need to work hand 
in hand and bear “shared accountability” in order to 
make this experiment a success. 
 
One of the largest prompters of who interacts with 
whom in organizations is physical proximity – even 
a distance of a meter or two can make a big 
difference. When everyone goes virtual, though, 
employees can no longer casually run into someone 
in the hallway or one desk over. They do still keep 
in touch with the people they feel closest to and with 
co-workers they’re required to work with on 
particular tasks, but with everyone else, the level of 
interaction is drastically diminished. And when 
interactions do occur, they are intentional, not 
unanticipated encounters. As a matter of course, 
going all virtual means that many interactions 
decline, relationships retreat, work networks 
contract, and the organization becomes less 
interconnected. 
 
Day to day, the work interactions and relationships 
that do persist — especially if those ties were not 
strong to begin with — are harder to engage in 
constructively when all work is being done virtually. 
Ironically, the need for creative problem-solving 
(such as redesigning key processes to be online) is 
greater than ever, yet the ongoing crisis makes this 
tougher. After all, virtual communication, not to 
mention the experience of being in crisis mode, 
makes people more cynical, more vague, less allied, 

more unblended, more distrustful, and less willing to 
listen to new ideas. 
 
The troublesome effects on relationships due to 
working virtually, whether via email, text, phone, or 
video, include the following: 
 
• A less-interconnected network of relationships 

among employees lessens the sense of 
commitment to one another and to the 
organization 

• Online communication may promote a more 
negative tone, as well as more self-serving 
behaviour and even dishonour 

• The increased prospect for distraction can mar 
the quality of communication. 

• Less information is shared in online 
communication, increasing the probability of 
below par decisions 

 
While proceeding to an online environment due to 
COVID-19, proper knowledge management 
practices will still need to occur. Because leaders 
impact how learning occurs, they must ensure that 
knowledge is being transferred productively during 
the pandemic. Specifically, explicit (a task-oriented 
understanding of one’s job), tacit (a more context-
based awareness), and experiential (an 
understanding of how decisions impact a system) 
knowledge will need to be conveyed. Opportunities 
for mutual knowledge sharing between members of 
various age groups will be vital to build respect and 
trust among colleagues. Two-way mentorship 
(facilitated by technology) should be ongoing. 
Organizational members should be asked to 
volunteer to lead training surrounding ways to move 
online and facilitate work. Even better is if 
volunteers of different age groups work together to 
provide the training. Communicating consistently 
and regularly are important. Similarly, being 
transparent to employees regarding the current state 
of operations is important. Of course, the importance 
of training and development is crucial as well. 
Acting out of empathy will help to ease healthy 
intergenerational interactions in organizations 
impacted by COVID-19. Most employees, 
regardless of age, are panicky and are having 
difficulty adjusting. They likely can use a bit of 
generosity from organizational leaders. 
 
With a better understanding of potential pitfalls, 
leaders can be alert to signs of dysfunction and act 
to keep networks and relationships proactive. Here 
are some suggestions from the experts: 
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• Actively nurture feelings of solidarity and 
shared mission 

• Be a useful and helpful network negotiator 
• Use a heterogeneity of communication channels 
• Conserve teams with long working 

relationships 
• Stimulate communication norms that value the 

demand for focused attention 
 
While the awareness of mental wellness is steadily 
rising, the question that now culminates is applying 
practical and actionable steps on a smaller scale to 
consciously build a mindful ecosystem. The experts 
propose some tips that can be applied to remote 
working in order to cultivate a culture of 
mindfulness. 
 
A Mindful Log-in 
 
Acknowledging the stressors in one’s environment 
and plugging into one’s emotions at work goes a 
lengthy path in building awareness of the inside and 
the outside world. Plain exercises such as taking 
deep breaths and allowing oneself to become aware 
of their surroundings and sensations in the body also 
support. 
 
Fringes 
 
While setting fringes between work and home life is 
often asserted, a clear distinction of physical 
boundaries is also important.  
 
Steer away 
 
Taking watchful steps around one’s house or in 
one’s garden allows the mind to recuperate from 
digital and screen fatigue. The objective is to enable 
a conscious switch-off mode from the screen fully. 
 
A Grounding Activity 
 
A grounding activity involves a person identifying 
five things they can see, four things they can feel, 

three things they can hear, two things they can smell 
and one thing they can taste. A cognitive exercise 
that involves all senses helps draw attention to the 
present and channels productivity. 
 
Essentially, in a totally virtual workplace, we lose 
the amazing power of human-to-human connection. 
Because we can easily read facial expressions and 
body language, the conversations we have in-person 
are often adjudged to be more reliable and 
advantageous than those done via technology. For 
building and deepening relationships, face-to-face is 
undeniably the richest and most effective 
communication line. Because it is instinctive, 
intimate and immediate, it remains the most 
powerful human interaction.  Here’s to a hybrid 
future! 
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* When a large-scale move to remote working 
diminishes organizational networks and strains 
relationships, leaders must act to keep connections 
positive and productive.

 
 


