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iit TECHNOLOGY AMBIT
IIT Technology Ambit envisions to identify emerging technologies, contemporary research and start-ups 
born out of the IIT ecosystem. The analysis of the impact of these developments is done to assist the Tech 
Sphere of India and beyond to be at a pace with the latest. 

We actively look towards contributions from all stakeholders of all IITs.
By stakeholders, we refer to the trinity of alumni, professors and students of IITs.

about this edition
Like all other times we diversify the January issue to a miscellany of domains of technology, research and 
startups. And as always, we reflect deeply on the major role played by the IIT ecosystem on influencing the 
world of technology.

The Tech Gospel opens up the issue with a thoughtful indulgence into the fundamental questions that 
science and technology cater to. A good understanding of their differences can be concluded.

We have Shreya Santra writing about the two new Computer Vision based Medical Imaging systems 
developed at ECE department, IIT KGP by Prof. S Mukhopadhyay and his team. These systems will 
work as AI assistants to the radiologists and help them diagnose benign and malignant Lung Nodules and 
Interstitial Lung Diseases.

Next we have, “The marriage of Technology and Capitalism” by Suraj Iyyengar. It’s a  piece that beautifully 
uses history and economics to define the present and the future of Technology.

Next up, We have Shail Daswani writing about the KGP Marketing Cloud startup MoEngage that raised 
Series B funding of $9 million this December. MoEngage look at customising marketing for their clients in 
a mobile-first world.

3D printing has always been an exciting concept. In the next piece ‘Printing a 3D India’, Astha Jakher 
discusses about how ISRO will be using 3D printing for their upcoming missions! 

It is no secret that iPhone has lost a lot of its charm and the reception to the newly launched versions is very 
poor. In the “iProblems for the iPhone” Samruddhi reflects upon major factors that might be responsible 
for Apple’s fall.

Lastly, we have an opinionated piece by Pranit Bauva- “Cryptocurrencies aren’t really a solution to our 
problems”. Pranit is a leading Developer and is as well versed in Financial Institutions.
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From the tech GOSPEL 
Aye, I’m the Tech Gospel, a magnanimous preacher 
for the Philosophy of Technology. Magnanimity 
personified in me by the fact that I will ignore your 
ineptitude towards ruminating on the philosophy of 
technology or rather in the concept of philosophy 
itself.

In the last issue I had comparatively looked at 
the philosophies of Science and Technology. We 
had concluded that it is up to the philosophy of 
Technology, and not the philosophy of Science, 
to target the impact of Technology-and with it 
science-on society and culture, because Science 

affects society only through Technology!

In this issue we discuss the interaction of technology 
and science with society in more detail.

Technology is an ongoing attempt to bring the 
world closer to the way one wishes it to be. While 
science aims to understand the world as it is, 
technology aims to change the world. Thus the 
fundamental question dealt by technology is ‘what 
ought to be’ while the fundamental question dealt 
by Science is ‘What is’. Unlike scientists, who 

are often personally motivated in their attempts at 
describing and understanding the world, engineers 
are seen, not in the least by engineers themselves, 
as undertaking their attempts to change the world 
as a service to the public. The ideas on ‘what ought 
to be’ are seen as originating outside of technology 
itself; engineers simply take it upon themselves to 
realize these ideas.

To understand where the ideas of ‘what ought to 
be’ originate from is of importance to those who are 
concerned about the role of technology in society. 
This line of thinking brings us to the imminent 
question of how to decide ‘what ought to be’ so 
that society is led to progress. The next question 
that lurks right behind is: ‘Is all progress good for 
the society’. Because even widespread societal gains 
inevitably produce losses for one faction.

Humankind has a great capacity for finding technology 
solutions to seemingly intractable problems. But this 
happens only with human ingenuity that can only be 
established by strong incentives. In a strong market 
economy like ours, greater profits become one of 
the central motivational incentives.

Thus, the problems that technology solves or 
the answer to ‘What ought to be’, is very heavily 
influenced by what can be sold to the society and 
how profits can be maximized!
Whether this is a boon or a curse is a discussion of 
another dimension.
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Radiologist’s Jarvis:
Computer Vision in 
Pulmonary Healthcare

At the Dept. of Electronics and Electrical Communications Engineering at IIT 
Kharagpur, researchers have utilized Computer Vision and Machine Learning 
technologies and built up a Lung CAD (Computer Aided Detection) system to 
analyze abnormality in the functioning and spotting of infected tissues in the 
lungs, under the guidance of Prof. Sudipta Mukhopadhyay. One realization of 
the research has led to the development of an AI system that processes CT scan 
images to recognize lung nodules (possibly cancerous lung masses) and test them 
for the likelihood of the threat. Another realisation is an AI system that can identify 
Interstitial Lung Disease (ILD) patterns in chest HRCT pictures. The exploration 
has been accoladed worldwide through its different phases of advancement.

-Shreya Santra, 3rd year UG, Electrical Engineering, IIT KGP
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Talking about lungs, lung nodules are described 
as “spots” that are 3 centimeters (1.5 inches) 
in diameter or less (lesions larger than 3 cm are 
referred to a lung masses. Lung nodules are very 
common, especially in people who have smoked, 
but not all lung nodules mean lung cancer; there 
are many possible causes. Human detection 
of growths is done by an important biological 
procedure called biopsy which is a basic procedure 
that is subsequently led after the restorative 
examinations by master radiologists. The biopsy 
is an examination of tissues removed from a living 
body, to discover the presence of a disease and the 
process is nearly invasive. 

On a different note, Interstitial Lung Disease (ILD) 
is a general category that includes many different 
lung conditions. All interstitial lung diseases affect 
the interstitium, a part of the lungs’ anatomic 
structure. The interstitium is a lace-like network 
of tissue that extends throughout both lungs. By 
medical imaging empowered by the new research 
in Computer Vision patterns are segmented in the 
HRCT images of the interstitium to diagnose cases 
of ILDs.

In the context of the AI systems built by Prof. 
Mukhopadhyay and team, the first system will work 
as an AI assistant to help the radiologists distinguish 
between malignant and benign lung nodules. The 
other system will help recognize interstitial illness 
patterns in HRCT pictures delineating the lung 
tissue surface. Computer imaging makes these 
procedures non invasive.

For the first AI system- Lung CAD that categorises 
lung nodules as benign or malignant, the workflow 
is as this- First it identifies the Lung nodule, 
then segments the nodule, and then paves the 
way for improving the segmentation. Next, the 
procurement of information for skin nodules 
takes place from the database and their report is 
judged for the probable malignancy. The query 
nodule in further cases is analyzed on the basis of 
these retrieved results. However it must be kept 
in mind that Lung CAD is a secondary assistant 
to the Human radiologist and serves primarily as 
a confirmatory source. Interestingly, Lung CAD 
has another important application- the training of 
new radiologists. The AI System can be trained on 
the judgement of the expert radiologists and new 
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radiologists can compare their conclusions with 
that of the system to understand the ideology of 
the established radiologists.

Coming to the second AI system- the ILD detector 
the workflow goes as- automatic segmentation 
of the pathological region within the lung area 
followed by imparting flexibility to decide the 
boundary of the same and then acquiring similar 
behavioral segments from the database to finally 
assess the probability of the pathological segment 
to fall in a particular ILD category as concluded 
from the processed results. The final verdict 
regarding the suspected disease is proclaimed by 
doctors on the basis of the spotted ILD pattern 
and the gathered clinical information. 

The suitable test site required for the validation of 
both the AI systems was provided by AIIMS Delhi, 
wherein the softwares passed the test with flying 
colors. Lately, lung nodule detection rate and 
grouping rate has been 86% and 87%, respectively, 
and the achievement rate for ILD classification: 
84%, as provided by the researchers. The team of 
researchers has been progressing in the direction of 
further upgrades so as to lead clinical preliminaries 
on wider samples. Even radiologists from PGIMER 
Chandigarh extensively supported the research 
throughout by providing the required clinical 
information, inclusive of the biopsy cases reports 
and testing the software for a prolonged duration. 
For the full-proof testing of the decision system, 
it will go on for a clinical trial in 3 places across 

India and if qualified, the prospects for market 
capitalization will be able to embrace the research.

Interestingly, the AI systems are sensitive to the 
country of the Training Image dataset , for example, 
the restorative image scan database utilized for 
reference belongs the Indian patient population. 
In the process of developing the System, it was 
conclusive that the public database from the US: 
LIDC-IDRI and MedGIFT ILD (built utilizing the 
data from University Hospitals of Geneva) gave 
poor results when tested on Indian population 
and vice versa! The number of false positive cases 
observed were significantly high to be ignored. 
“The mismatch perceived due to change in the 
datasets could be because of the racial variations 
or disparity in terms of interpretation of the cases 
by the radiologists of different countries”, said 
Prof. Mukhopadhyay.

The commercial aspects of the two systems 
however looks quite different. Lung CADs have 
been in the mainstream medical technology for 
a long time since 2002. This sector already has 
established players like Philips and Siemens who 
have oligopolized completely. As a matter of fact 
when Prof. Sudipta Mukhopadhyay started with 
the research in this particular field, it was expected 
that the literature available for their research 
would be plenty as Lung CADs have existed in the 
market since 2002. Contrary to this expectation 
he could barely find any profound research papers! 
“The tech giant companies: Philips, Siemens and 
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Insight manufacture these devices worldwide 
and have been prospering in this business arena 
for quite some time. The chances that they even 
capitalize on the research catering to lung CADs 
through their collaboration with Universities is 
probable. It’s quite evident that these tie-ups and 
the imminent Non Disclosure Agreements become 
the reasons behind scarcity of enough accessible 
research papers catering to the field of lung CADs.” 
added Prof. Mukhopadhyay. 

On the other hand commercialization of the ILD 
Detector System is very feasible, there hasn’t 
been much established research and equipment 
development in this area. The novelty of this 
software lies in the lack of commercialized products 
pertaining to this research hence portraying the 
exclusivity of this technology to detect Interstitial 
Lung Diseases.

Prof. Mukhopadhyay added as a side note “With 
the upcoming instances of malignant growth of 
pulmonary nodules and other respiratory illnesses 
in India, the requirement for skilled radiologists 
just tends to increase with time.” The lung CAD 
built will merely serve as the personal assistant 
to the radiologists, enabling them to proofread 
their interpretations with the help of developed 
software. The stress on the requirement for 
skilled radiologists can not be made enough 
for revolutionising the ambit of Lung Disease 
diagnosis.

Special thanks to  -Dr. Ashish Kumar Dhara, 
Shrikant Mehre (Lung CAD, CT Images)
                             - Dr. Jatindra Kumar Dash, Mandar 
Kale (ILD Patterns, HRCT Images)



Today science needs more than research to make progress - It needs 
commercialization of technology. Traditionally an inquisition into nature, science 
transformed into technology when it  found supporters with an extra wallet, risk 
takers and believers in individualism- the capitalists. Today we all follow the 
consumerism-capitalism religion. It has seeped down into the veins of our society 
and is so subtle that we can’t identify it even after it being right in front of us. But 
has this confluence of technology and capitalism really led us to progress?
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The marriage of
Technology and Capitalism

-Suraj Iyyengar, 3rd year UG, Aerospace Engineering, IIT KGP
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“Dedicated to the service of the nation”, read 
the brightly-lit, red sign on the main building of 
the Indian Institute of Technology, Kharagpur. 
Detention centre that it was, entry in there was 
previously limited to the fighters of the fickle 
concept of freedom. Now, a symbol of change in 
the country, students of science, stand in front 
of the soaring tower wondering if the purpose of 
science is to serve the state.

With a Virgin Atlantic GlobalFlyer, a person can 
today, go around the world in just 67 hours.  This 
when compared with Ferdinand Magellan’s global 
expedition in 1522 which took three years and cost 
the lives of almost all of his crew members, clearly 
shows the growth of Science and Technology 
in the last 500 years. This germination was 
majorly the result of admittance of ignorance 
or more critically, the acceptance of ignorance 
that everything we think we know can be proven 
wrong as we gain more knowledge. The dogma of 
religion could finally be questioned and thinking 
for oneself was no longer considered heresy. The 
quest for knowledge repeatedly proved that more 
research allowed us to acquire new powers and 
in particular develop new tools and technologies. 
To be involved in science was not only gratifying 
but also empowering. In The New Instrument as 
Francis Bacon argues, ‘knowledge is power’. The 
real test of knowledge soon became not whether 
it’s true but whether it empowers us or not. As 
of today, most of us tend to think that there is 
little point in research if it does not result in new 
technologies. 

However, this was not the case. For a long time, 
Science and Technology were totally separate 
fields. Rulers financed educational institutions 
only for the purpose of buttressing the existing 
social order. New technologies were created not 
by extensive and meticulous scientific research but 
by trial and error and most often by uneducated 
craftsmen. As a matter of fact, gunpowder was 
invented accidentally, by Daoist alchemists 
searching for the elixir of life. Today countries 
depend on science in almost every field of policy 
from energy to health to security. The contrast is 
clearly pronounced in weaponry.  Today’s wars 
are scientific productions. The military funds a 
large part of scientific research and technological 
developments. 

Today science needs more than research to make 
progress. Political and economic giants invest in 
science for the miraculous new powers that enable 
them to obtain new resources, a part of which 
is reinvested in scientific pursuits. The quest for 
knowledge was soon eclipsed by a quest for power, 
wealth and more resources. Science was just one 
of the faster, almost co-incidental routes to this 
‘glory’. Be it Christopher Columbus’ journey across 
the Atlantic or Neil Armstrong’s journey to the 
moon, science was always backed to promote the 
interests of the State in technology and resources.

Mencius, an ancient philosopher once said 
about science, “In straitened circumstances, 
they perfected their own virtues in solitude. In 
prosperous times, they aided all under heaven 
impartially.”

Science, in ancient times, was only a matter of 
resources, time and observations. However, the 
economy severely constrained the resources 
available. Wealth was limited and businesses were 
viewed as a zero-sum game. One business will only 
improve if another falls. The Scientific Revolution 
brought about a greater trust in the future, trust 
in science for advancing technology. With this we 
came to trust in a special kind of money called 
credit. Credit is based on the assumption that a 
host of new and wonderful opportunities open up 
if we build things in the present, using the income 
of the future. Banks were set up which became 
sources of this money. Credit sponsored ventures 
which brought about economic growth which in 
turn created more trust in the future and hence 
released more credit.

Slowly science found supporters with an extra 
wallet, risk takers and believers in individualism- 
the capitalists. This creed of people thought about 
the economy as a win-win situation. They believed 
Adam Smith in The Wealth of Nations when he 
said that greed is good and that by becoming 
richer one benefits many. Capitalism was born. A 
sophisticated financial system that could raise a 
large amount of money for entrepreneurial work 
and re-invested the profits to make more profit. This 
profit-driven ideology is more just an economic 
doctrine. It now encompasses ethics for thinking, 
behaviour and education. The nobility who spent 
time accumulating wealth has been replaced by 
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the shrewd elite who spend a much smaller part of 
their profits on non-productive activities.

As a case in point, in China, when the Cultural 
Revolution arrived in 1966, science was deemed 
heresy and knowledge was considered counter-
revolutionary. Schools were closed. Books were 
burned. The University of Science and Technology 
of China, or USTC, is known as “the Caltech of 
China” was forced to leave Beijing in 1969, at the 
height of the Cultural Revolution, and struggled to 
find a new home. But the Cultural Revolution with 
its intent of wiping off capitalism failed poorly. It 
was followed by the Chinese Economic Reform 
that transformed Chinese economy into a state 
capitalism. And we all know the rest of the story 
of ‘China as a company’. USTC itself established 
a  legacy for having built China’s nuclear and space 
programs, as well as for its strides in quantum 
computing and artificial intelligence. Thus even 
from a political perspective of running a country, 
having a capitalist economy that is fueled by 
technological innovations has been a very 
successful model over the years.

This new religion of Capitalism very soon had a 
decisive influence on the development of modern 
science. Today, a project that cannot convince 
people about its ability to increase production 
and profits, will not usually see the light of day. 
As science invented new products and provided 
ways to increase production, an entirely new 
problem was born. Who’s going to buy all this? 
And you reading this are the answer-Born out of 
the marriage of science and capitalism, their child- 
the consumer.

For most of our existence, humans had owned 
nothing. Perhaps a bowl to eat, a pair of trousers, 
a broom and if things were going really well a 
few farming implements. As production methods 
advanced, goods became cheaper. Soon people 
began to spend the extra in buying commodities 
like combs, mirrors and perhaps an extra set of 
pants. This prompted enormous new industries 
and what was once reserved for the rich was soon 
available to the poor as well.  In 1723, a London 
physician named Bernand Mandeville published 
an economic tract named “The Fable Of the Bees” 
wherein he proposed that contrary to centuries of 
religious and moral thinking, what made countries 

rich and safe, honest, generous and strong was a 
very minor and unelevated activity- shopping for 
pleasure. Of course, nobody needed embroidered 
bags and silk clothes but they could be prompted to 
buy these by popular fashion and the profits could 
be used to build workshops, train apprentices and 
fund hospitals. 

Today we all follow the consumerist-capitalist 
religion. It has seeped down into the veins of our 
society and is so subtle that we can’t identify it 
even after it being right in front of us. But has this 
confluence of technology and capitalism really 
led us to progress? If we look at the numbers- 
average lifespan has increased, childhood deaths 
have reduced, we can counteract epidemics and 
diseases with ease, even deaths owed to wars have 
reduced.
But is progress of humankind merely a product of 
these numbers? The ambit of technology can only 
tell us as much, the rest is of an inter-subjective 
domain and probably can’t be answered so 
objectively. 



MoEngage is an Intelligent Marketing Cloud, built for the Mobile-first world. 
With MoEngage, companies can orchestrate campaigns across channels like push, 
email, in-app messaging, web push and SMS, with auto-optimization towards 
higher conversions powered by machine learning. MoEngage recently raised 
USD 9 Mn in Series B funding led by Matrix Partners India and VenturEast. 
As per their website, the MoEngage Intelligent Marketing Cloud today analyzes 
more than 30 billion mobile interactions every month, enabling consumer brands 
to boost user engagement, retention and conversion rates. 
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MOENGAGE:
Intelligent Marketing in 
a mobile world

-Shail Daswani, 3rd year UG, 
Agriculture & Food Engineering, IIT KGP
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Introduction
Over the last 10-12 years, “entrepreneurship” and 
“startups” have become the new buzzwords and 
have undoubtedly driven the growth of the Indian 
Economy by significantly contributing to the GDP 
of the nation. Starting off with cheap data plans, 
digital payment identities under the ‘India-stack’ 
umbrella, adoption of WhatsApp, Facebook, 
penetration of e-commerce in Tier 3 and Tier 
4 markets, our leap into the digital era has been 
complete. 

Hordes of engineering and business graduates 
secretly dream of building the new Facebook, the 
new Amazon, the new Airbnb. Almost every big 
city now boasts of one or more co-working space 
where “wannapreneurs” can rent out a cheap 
meeting room and start working on their dream 
idea with their dream team.

With the number of operational startups at an all 
time high, fast-paced technology and relentless 
competition, it’s no longer about getting something 
sold or getting a purchase recorded. If technology 
has enabled people to try out your app, it has 
also helped them to find an alternative if you 
fail to provide (also read as your competitor’s 
app). Understanding consumers’ psychology and 
providing them the right content at the right time 
has become the go-to strategy for early and late 
stage startups alike. 

The next big engagement is the smartphone. 
Smartphones became a part of the average 
household and have evolved over time into 
something personalized and defined. A smartphone 

is an extension of the user’s personality, and 
therefore mobile marketing is an extension of a 
brand’s personalized outreach. 

52% of all worldwide online traffic in 2018 was 
generated through mobile devices (up from 50% in 
2017). Also, more than 55 billion global users access 
Facebook only through mobile devices. There is 
a continuous shift in consumers towards mobile 
as the preferred device for online transactions. 
Mobile marketing automation can assist brands in 
reaching out to their mobile users.
This article talks about two KGP alumni who are 
revolutionising the way how brands and startups 
are reaching out to their leads and converting them 
into valuable customers.

MoEngage:- The Ultimate Marketing 
Automation platform
“MoEngage is an Intelligent Marketing Cloud, 
built for the Mobile-first world. With MoEngage, 
companies can orchestrate campaigns across 
channels like push, email, in-app messaging, 
web push and SMS, with auto-optimization 
towards higher conversions powered by machine 
learning”, reads the description on the Moengage 
website. In simple terms, MoEngage enables 
mobile app companies to deliver personalised 
interactions through push notifications, in-app 
recommendations, email campaigns and other re-
targeting channels. Thus, helping retain and engage 
users while reducing churn and improving customer 
lifetime value. It uses an automated marketing 
platform to include a “lead” into its marketing 
funnel and create a personalised experience.
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MoEngage recently raised USD 9 Mn in Series 
B funding led by Matrix Partners India and 
VenturEast. As per their website, the MoEngage 
Intelligent Marketing Cloud today analyzes 
more than 30 billion mobile interactions every 
month, enabling consumer brands to boost user 
engagement, retention and conversion rates. The 
analytics gives marketers unprecedented insights 
into the customer psyche, while the company’s 
robust AI technology optimizes engagement by 
identifying the right user for the intended message. 
Consequently, the company reaches over 200 
million users each day while delivering over 15 
billion+ interactions every month. 

Mobile marketing automation arms marketers with 
two strengths: Scale and personalization. Further, 
advanced mobile automation platforms offer better 
targeting and optimization options that help brands 
improve the effectiveness of marketing campaigns 

and become more relevant to their customers. The 
quality of these interactions could be enhanced 
manifold with efficient help from AI-enabled 
mobile marketing automation tools.

With an objective to help startups get the best out 
of marketing auto mation to achieve early growth, 
MoEngage was founded by IIT Kharagpur alumni 
Raviteja Dodda and Yash wanth Kumar. Both of 
them are graduates of the department of Computer 
Science and Engineering. They started their 
entrepreneurial journey by successfully co-found-
ing Delight Circle, an app for spotting best deals 
that helped e-commerce companies drive mobile 
conversions early on. 

The founders aim to disrupt an industry virtually 
untouched by technologies such as AI, and 
Machine learning. With AI at its core, MoEngage 
uses Sherpa Interaction Graph, a set of machine-
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learning algorithms that consistently maps each 
user’s behavior with the pages, products, and 
brands they visit or shop from, to deliver the right 
engagement in real-time.
 

Sherpa: Right content at the right time
Based on the fundamental tenet of ‘Right 
Time, Right Customer, Right Channel & Right 
Messaging’, Sherpa is an intelligent system which 
constantly gathers real-time insights from user 
actions on the website/application of a business. 
The data is processed and used to automatically 
optimize and predict a) the best time to engage 
with each individual user, b) when the next 
conversion is likely to happen and c) what will be 
the right messaging to nudge a user to conduct it. 
Marketers don’t need to guess what time to send 
the message for highest response or what content 
will deliver the highest engagement. Sherpa makes 
the decision!

The company has also built an efficient push 
notification delivery platform called Push 
Amplification, which ensures a push delivery 
success rate of up to 80% on mobile devices. 

Dynamic Product Messaging: The 
Personalized Automated Salesman 
Dynamic Product Messaging (DPM) is a solution 
designed to help businesses communicate relevant 
products from their catalog based on a user’s 
browsing history through push notifications 
and emails. The company recently entered the 
league of Facebook and Google with the launch 
of Dynamic Product Messaging (DPM), a feature 
that lets businesses send the most relevant product 
recommendations to users. Facebook and Google 
are bigwigs in the ads space and are quite popular 
among marketers who want to target users looking 
for a specific product. With the introduction of 
Dynamic Product Messaging, MoEngage has 
managed to achieve for Push Notifications and 
Emails, what Facebook and Google have done for 
dynamic ads. Through a combination of catalog 
inputs and user-tracking, Dynamic Product 
Messaging can send the most relevant product 
recommendations to users.
 

Traction and Growth
MoEngage’s phenomenal growth over the last three 
years doesn’t come as a surprise. The user analytics 
and mobile engagement platform has expanded 
to 35 countries and has signed up with top-tier 
clients such as Samsung, Airtel and, Flipkart. 
The AI-based engagement platform has grown by 
200% over the past financial year and is targeting 
an annual recurring revenue of $25M by 2020. 
Within four years of inception, the company’s 
international market has grown over 10X with new 
offices in key markets such as Jakarta and Berlin, 
along with the existing offices in San Francisco 
& Bengaluru. More than 65% of the company’s 
revenue comes from its key markets that include 
Europe and Middle-East, North America and 
South-East Asia.
 The company plans to use their $9 million Series B 
funding to expand their global presence, strengthen 
their data science capabilities, and transform 
their product into an Integrated Marketing 
Technology Stack with Engagement, Analytics, 
and Personalization offerings. The company will 
have to invest further on customer success with 
initiatives towards sharing best practices, owing to 
the stiff competition it is facing from other players 
like WebEngage and incumbents like Salesforce. 



Indian industry has traditionally been conservative and this would be a prime 
hurdle on our path of normalising the use of 3D printing in small scale sectors. 
The use of 3D printing has already been adopted by major companies like Maruti 
Suzuki who use 3D printing to test their prototypes for design, engineering and  
production. Agnikul Cosmos, an IIT Madras incubated startup picked up the 
wave of popularity of 3D Printing.  Space wouldn’t be impenetrable for common 
folks if they could just ‘print’ rocket engines and launch them in the outer space. 
The startup has a design for a semi-cryogenic rocket with a 20-kilonewton (KN) 
engine that can potentially hurl satellites weighing up to 100 kg into Earth’s lower 
orbit! 
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Printing a 3D India

printing a 3d india
-Astha Jakher, 2nd year UG,

 Humanities & Social Sciences, IIT KGP
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It took Rick some 432 attempts with spare parts 
in his underground laboratory, three catastrophic 
mistakes and ruining Morty’s life before he finally 
came up with his Space Cruiser (a UFO-like 
flying vehicle). We’re conveniently bypassing other 
hassles like cutting metal parts and breaking down 
the combustion chamber repeatedly under keen 
watch of Beth and Smith.
Rick isn’t alone here.

Space stations and laboratories struggle with 
rough models for long periods of time and lots of 
resources are wasted in the process. The difference 
however is, unlike Rick, they have more people to 
answer to than Beth and Smith. NASA washed 
out some billions since it’s establishment on failed 
architectural issues and missed out parts.

Charles W. Hull realised how he could use 
stereolithography to make stereotypes of perceived 
objects before implementing them on machine 
parts. It was mid-1980s and the technique was 
largely an expensive activity that could exceed the 
machine setup costs over $100,000. It was only 

around the mid-2000s when ‘3D Printing’ became 
a buzzword and the very first selective laser sintering 
(SLS) machines were to become commercially 
viable. In 2006, on-demand manufacturing came 
into being for industrial parts and that was a boon 
to fields of engineering and science, whether they 
realised it or not.

The speculation that follows our ability to print 
objects in 3D goes beyond small parts and entities. 
Scientists believe that India might not be far 
from being the first ones to create ‘3D printed’ 
infrastructure. Koshy Varghese, a professor in the 
Department of Civil Engineering at IIT Madras, 
said that the institute is collaborating with several 
government agencies and industry to disseminate 
knowledge and establish standards, policies and 
processes to bring the new technology to the 
field. We are on our way to create a house with 
elements of the architecture ‘3D printed’ out. 
India is in immense need of instant development 
of toilets and housings for poor people under the 
government schemes. If the scientists can come 
up with ways to make 3D printing cheaper than 
the actual construction hassle, time lags for these 
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events would substantially reduce. The costs of 3D 
printing these elements are presently expensive but 
according to Professor Varghese, these costs are 
only bound to decrease, given the work being done 
in this sector and prioritization given to it.

Indian industry has traditionally been conservative 
and this would be a prime hurdle on our path of 
normalising the use of 3D printing in small scale 
sectors. It has always been hard for the traditional 
factories and small scale industries to accept new 
technological advancements and replace them 
as soon as they find them to be more plausible. 
The use of 3D printing has already been adopted 
by major companies like Maruti Suzuki who use 
3D printing to test their prototypes for design, 
engineering and  production. Nevertheless, 3D 
Printing that can be used on a production scale 
is still efforts away. Scientists are on their way to 
optimize the production so that we can step ahead 
of just prototyping and planning.

Agnikul Cosmos, an IIT Madras incubated startup 
picked up the wave of popularity of 3D Printing. 
Space wouldn’t be impenetrable for common folks 
if they could just ‘print’ rocket engines and launch 
them in the outer space. The startup has a design 
for a semi-cryogenic rocket with a 20-kilonewton 
(KN) engine that can potentially hurl satellites 

weighing up to 100 kg into Earth’s lower orbit. 
In three years, Agnikul hopes to bring down 
the cost of access to space significantly and 
looks to capture a slice of the growing market 
for launching small satellites. It is up against 
intense competition globally, but CEO Srinath 
Ravichandran says it is worth the challenge. CEO 
and cofounder Ravichandran says, “The key is 
flexible configuration with quality so we are able 
to launch on demand. We can build an engine in 
one or two days. Cost is a big differentiator and 
we can do this from India.”

Traditionally ISRO assembles engines by cutting 
metals, collecting parts and working on further 
specifications. There is tremendous wastage of 
metals and the process of individual assemblance 
takes a long time, which is a reason why we aren’t 
as quick and frequent in launchings as we could 
be. Our team had interviewed Propulsion Unit 
Director, ISRO in one of our previous editions 
and he had told us that they plan to increase 
the frequency with which launchings are done. 

Presently, a Polar Satellite Launch Vehicle (PSLV) 
takes 45 days. Today, there is a global race by 
private companies to hurl thousands of small 
satellites, some as light as 1 kg, called nanosatellites, 
for applications such as internet access, navigation 
and weather monitoring. SpaceWorks, a US 
satellite researcher, estimates over 2,600 nano 
and microsatellites will be launched by 2023. The 
latest forecast says nearly 60% of the satellites 
planned are from private players, as against 40% in 
the five years to 2016.

Some companies have opened separate units 
dedicated to making the best out of 3D printing. 
Wipro, for instance, has come up with Wipro 3D 
which worked on ISRO’s GSAT-19 satellite’s 
components. Most of these use 3D printing 
techniques only on plastic and the work on 
extending the same on metal parts is rapidly 
developing.

The gatekeepers of full fledged 3D printing in India 
are approachability and affordability. We’ll still be 
short on efforts if we didn’t work towards making 
the techniques more efficient and cost effective. 
We aren’t far from the day when Rick just lets the 
parts print out for themselves and assemble (4D?) 
while he lets Morty do his homework.
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apple :
 iProblem for the iPhone

The dwindling sales of iPhone in the Indian market coupled with the extremely 
poor reception of the newly launched versions have definitely robbed iPhone of its 
established prodigality. Smartphone research firm Counterpoint Research feels that 
iPhone’s India sales could drop by as much as 25% very soon. Apple’s market share 
has eroded from 2.5% in 2017 to just 1% in 2018. 
We ponder over some of the reasons for this.

-Samruddhi Pataskar, 3rd year UG, 
Chemistry, IIT KGP
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The dwindling sales of iPhone in the Indian 
market coupled with the extremely poor reception 
of the newly launched versions have definitely 
robbed iPhone of its established prodigality. 
Smartphone research firm Counterpoint Research 
feels that iPhone’s India sales could drop by as 
much as 25% very soon. Apple’s market share has 
eroded from 2.5% in 2017 to just 1% in 2018. 

CEO Tim Cook took reportedly cited the 
currency weakness in India for this slump - As 
the currency in India, Turkey, Russia and Brazil 
weakened, Apple had to raise prices that worked 
counterintuitively for them. But Tim Cook 
must not blame it all on just currency weakness. 
Increased prices and competition, continuous rifts 
with government regulations and Apple’s confused 
marketing methods are factors that we just can’t 
overlook. Let’s look at them in detail:

High Prices 
Chinese competitors such as OnePlus, Xiaomi, 
Samsung and Oppo have won over customers with 
cheaper prices while having no compromises on 
specifications. The latest OnePlus may not have 
better but comparable specifications and costs less 
than half of an iPhone XR. 

The Premium Phone Segment is still far from 
becoming mainstream in India but the iPhone 
XS, XS Max and XR are all premium phones, with 
lavish prices close to 1 lakh.
Apple’s affordable phones like iPhone 4 and 
iPhone SE were popular among Apple loyalists but 
they too have now have gone off the shelves. The 
cheapest iPhone available, iPhone 6, will also be 
phased out in 2019. After this happens, expecting 
the Apple Loyalists to shift to the Premium Phone 
Segment just to maintain loyalty will probably be a 
gross overstatement.

Losing the Design edge 
Steve Jobs was himself a prodigy when it came to 
design. And it is pretty evident that one of the main 
reasons that sets Apple a class apart has always 
been the sharpness in design. But Apple is losing 
this design edge to Chinese and Korean companies 
that have started imitating Apple’s design, step by 
step. Be it display and touch sensors, rounded 

corners or the grid of icons, Apple’s rivals are 
emulating it and they’re doing a great job at it! In the 
affordable premium category, Chinese companies 
have copied the design, including the location of 
the dual-camera setup, lineup of the microphone, 
antenna bands and position of the company’s logo.
 

Poor Strategy for the Indian Market
When the Indian government wanted to promote 
local manufacturing, the Chinese players 
immediately opened manufacturing facilities for 
phones in India, unlike Apple. This enabled the 
Chinese competitors to keep their prices at a 
minimum. 
Apple on the other hand did not set up 
manufacturing units in India and imports all the 
iphones. This adds to the already expensive price 
making it even further out of reach! 
The solution to this might seem that Apple should 
bring in Foreign Direct Investment into India and 
set up local manufacturing units here. But it’s not 
that simple - Apple might argue that given the small 
market segment in India for iPhones, why should 
they even bother to set up local manufacturing 
units? This is a classic case of the chicken and 
egg conundrum where low sales lead to no local 
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manufacturing setups that further lead to higher 
priced iphones that bring us back to low sales! And 
low sales do not motivate a company of Apple’s 
stature to set up manufacturing units.

Apple have set up manufacturing units in China 
where they find the sales to be inviting enough for 
Direct Foreign investment. Although it is worth 
arguing that the Indian smartphone market should 
not be compared with that of China, because we 
must keep in mind the fact that China has a very 
developed smartphone market while the average 
selling price (ASP) of smartphones in India is still 
amongst the lowest.

On a different strategic angle that failed, Apple 
tried to implement a ‘carrier model’ in India like 
it did in the U.S. The carrier, i.e., the telecom 
operator pays for the phone and recovers by 
charging customers for voice and data. But this 
strategy failed in India because data tariffs are very 
cheap in India. If charged high, these services will 
find no customers. 

No defined Online Strategy
E-commerce has a well established network in 
India by now but Apple believes that taking an 

aggressive Online approach would dilute the 
brand. Chinese brands are not conservative on this 
front and hence they gain a lot from flash sales and 
exclusive deals online. OnePlus believes that they 
entered the industry at the right time and are in 
touch with the tech-savvy community in the age 
group of 16-35.

Apple does not have any fixed Online sales strategy, 
when they needed big sales during festive seasons, 
they tied up with e-commerce companies but 
even then sales were not that great. For example, 
during Flipkart’s Big Billion Day sale, Flipkart 
offered discounts on iPhones but the resellers’ 
online channel could not. Apple does not have a 
dedicated team to monitor e-commerce over all 
platforms as well.

Having taken a good look at the specific case of 
Apple, a natural question that arises is that whether 
this problem is Industry specific? 
The smartphone market has become a victim of its 
own success. Smartphones have reached a mature 
age, which means that almost anyone and everyone 
capable of buying a smartphone  already owns 
one. New features also are extremely marginal 
and are not proving to be good enough incentives 
for an upgradation. Probably the inclusion of 5G 
technology might give causality to an increase in 
sales. But, will 5G also offer strong differentiators?
Anyway, let’s take a look at some figures:
After a successful decade, smartphone shipments 
dropped 3% to 1.42 billion in 2018. Samsung, a 
long-term leader of smartphone sales, observed 
shipments drop 8 percent. Apple lost $74.6 billion 
in market value, their worst loss since 2013. 
Surprisingly Apple has been affected particularly 
in China, the second largest economy in the world. 
Owing to the trade war with the U.S. and cheaper 
smartphones by homegrown companies like Oppo, 
Xiaomi and Huawei, China is expected to cause 
Apple’s revenues to fall below projections on a 
global scale! 

All said and done, Apple has faced rougher 
times and has bounced back ever more strong. 
Yet, the iProblems for the iPhone are something 
that definitely have become tabloid gossip in the 
technology and business circles. People are waiting 
to see how Apple tackles this, and so are we.
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Cryptocurrencies
aren’t really a solution 
to our problems

Pranit, an enthusiastic developer  is the head of Kharagpur Open Source Society and 
has worked in the Google Summer of Code ‘16. He is equally interested in Financial 
Institutions and the confluence of technology with finance. Based on his research 
and reading he expounds his opinions on the emerging field of cryptocurrency. 
Reviews and suggestions are welcome on pranit.bauva@gmail.com.

-Pranit Bauva, 4th year UG, 
Mining Engineering, IIT KGP
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Cryptocurrencies were allegedly started because 
the public lost trust in banks and other financial 
institutions as a result of the subprime mortgage 
crisis in 2007-08. Before you pick up your spear 
to tear down the sanctity of my opinion, do 
remember that I explicitly mentioned the term 
- ‘allegedly’.  Anyway, we’ll be more interested 
in what cryptocurrency lacks rather than why it 
was needed. Now you can shove the spear in me 
because the previous two questions obviously  
aren’t unrelated, you can’t answer the former 
without answering the latter.
 Enough talk, let’s now walk the walk.
 
In the height of a lot of people trying to claim 
that cryptocurrencies would change how we 
do banking and financial transactions, I wish to 
express my personal thoughts about its limitations 
(as of now). Of course, technology changes and 
in future, the limitations can be addressed easily. 
This article addresses why banks are afraid of 
cryptocurrencies, and remind you, they are afraid, 
otherwise they would have made a cryptocurrency 
of their own before most of the people even came 
to know about it.
 
Bitcoin, the most famous cryptocurrency’s paper 
describes bitcoin as:
A purely peer-to-peer version of electronic cash 
that would allow online payments to be sent 
directly from one party to another without going 
through a financial institution.

As described in the paper, bitcoin does exactly the 
same thing and nothing else.

Definition of a bank as quoted on  wikipedia:
A bank is a financial institution that accepts 
deposits from the public and creates credit. 
Lending activities can be performed either directly 
or indirectly through capital markets.

Definitions though supposed to elucidate in less 
can also end up making things obscure. So let’s 
take a look at things in a broader perspective:

Banks provide liquidity and credit in capital 
markets
What “providing liquidity” means is that we can 
either take money or deposit money whenever 
needed while providing credit means they lend to 
individuals and businesses.

The main purpose of banks is to take public money 
and lend to them in need. In return, they give the 
public an interest on the money deposited as an 
opportunity cost and against inflation. If you have 
money tied up under carpets like a Gujju or Pablo 
chachu, the inflation rate is going to eat up the 
value of the money (but it won’t be your major 
concern if you are Gujarati or Pablo).

Commercial banks
Commercial banks mainly offer savings account 
and fixed deposit for earning interest and current 
account for businesses to operate where they don’t 
charge any interest and neither do they charge any 
fees for that. With the deposits they take, they 
invest it in debt which people want in the form of 
mortgage, vehicle loan, and up to some extent to 
companies.
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Investment banks
Investment banks help companies raise money 
through IPO or bond issues. They also have a 
network of HNIs (High Net worth individuals) and 
institutions who want to park money in order to 
generate returns. They also act as market makers 
in exchanges and buy/sell assets when no one is 
willing to. They help to provide a route for retail 
investors to invest in public companies and charge 
brokerage for that.
Well, you would be now thinking that all of this 
can be done through blockchain technology (not 
essentially cryptocurrency), right?
If yes, then you might be a blockchain developer. 
Kudos, but do read the entire thing. I promise that 
you would learn something from it and it would be 
fun.
Let’s talk about the origin of money, banking system 
and others. My ideologies have been influenced by  
“The Ascent of Money: A Financial History of the 
World” written by Niall Ferguson.

Elizabethan Era
This period is regarded as the “golden period” in 
the English history. If you are good at history, you 
would remember that Shakespeare lived in this 
era and if you are one of his fans, you might have 
read the book “The Merchant in Venice”. Lending 
in this era was mostly peer to peer like Shylock 
gave money to Bassanio while Antonio (his friend 
and a wealthy person who currently had his money 
parked in outside waters) would cover it in case of 
default.
So to be historically precise, banking and lending 
were always done peer-to-peer. But something 
happened where people realized the need for a 
bank.
As the story of “A Merchant of Venice” unfolds, 
a rumour spreads out that Antonio’s ships have 
wrecked and thus he has lost most of his investment. 
This triggers a default of the debt. I hope you see 
an issue over here.
Antonio was a person with an extremely good credit 
history but he still defaulted because of something 
beyond his control. Peer-to-Peer lending had 
failed because it had failed to diversify. What are 
the chances that shipwrecks? Had Shylock given 
his money to a million people, the losses would be 
minuscule and could be easily covered up with risk 
premiums in the interest rate.

Federal Reserve of United States
The concept of Federal Reverse Bank in the United 
States was borrowed from European countries in 
the 1910s. What was happening is that some people 
with malicious intent would declare that a bank is 
going to go bankrupt even though it was actually 
quite healthy. No bank keeps deposited money in 
lockers and pays interest on them. Instead, a major 
portion of the money is invested. When all the 
people rushed to take their money out, the bank 
would be unable to clear it’s current liabilities and 
would go bankrupt. The Federal bank became 
the liquidity provider since it could inject money 
whenever it wished and give it to the bank to 
cover up for their short-term liabilities. This is the 
current solution to the age-old banking problem.
I have presented an extremely simple model and of 
course this isn’t quite true. Hold on to your spears, 
please.

Subprime Mortgage Crisis
This is said to be fueled because of the extremely low 
interest rates during the tenure of Alan GreenSpan 
since he strongly believed in deregulation and that 
market is the best decider of the price. To the 
blockchain folks, what this means is that a common 
consensus can’t always work better for themselves. 
When dealing with humans, we always have to 
take into account the human emotions like fear 
and greed otherwise, we would end up like Long 
Term Capital Management and as much as smart 
as they were, they ended up losing money for their 
investors.
There are many more such stories that can be 
included to prove why a central regulation system 
is required but then this already long article would 
become even longer. The book “The Ascent of 
Money” describes in detail  why Free Markets 
failed to solve this issue.
As for the current state, the blockchain industry 
has no solution in the near term and in fact is 
already showing problems.

Dominance in Cryptocurrency market
Stop calling Bitcoins decentralized! Heck, even 
democracy is supposed to be decentralized where 
“every citizen gets an equal vote”, but we all know 
how rigged our system is. It’s time we start accepting 
this fact for cryptocurrencies as well.
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Cartels in Cryptocurrency markets
There are already many cartels in the futures market 
of Bitcoin operating via CME which because 
of their leveraged position are manipulating 
cryptocurrency prices. Awaiting the spear.
Your broker/exchange isn’t decentralized
Many people who buy cryptocurrency from an 
exchange or broker don’t realize that the transaction 
they just did while purchasing the asset is in fact the 
same old transaction. One first deposits money in 
the broker/exchange’s bank account using maybe 
NEFT/RTGS/UPI or something else. The broker 
then arranges for the asset at market price and takes 
a commission. After the asset is bought, it can be 
transferred to anyone which is decentralized. Of 
course, if you have mined the cryptocurrency, then 
you shouldn’t be worried about this except when 
to try to sell it in open market.
The brokers/exchanges are unregulated private 
companies. Their balance sheets are not publicly 
available. You might never know when the broker/
exchange might go bankrupt. They don’t have to 
follow rules like other national exchanges do. They 
don’t invest enough in security of their platform. 
They might be using the idle cash in your account 
to buy cryptocurrency for their account, and guess 
what, you would never know. How is that bad? Well, 
if the asset prices go down, the broker/ exchange 
made a loss on a trade where they didn’t even have 
to put a collateral, which could be a serious issue 
if the broker has a high leverage. White collar 
crimes like spoofing in cryptocurrency exchanges 
are extremely common. And did I mention about 
the huge bid ask spread they charge? Ouch, 3-5% 
of the trade amount would definitely hurt your 
pockets.

High Volatility
The cryptocurrency markets at this point in time 
are extremely volatile. Let’s say a merchant sold 
some goods worth $8000 and according to the 
current BTC price, the buyer paid 1 BTC. Now, 
the merchant has an open position in BTC. He 
can either go in the market and quickly sell it and 
pay the broker/exchange fees of around 3-5% or 
it can carry forward the open position where he 
runs the risk of the currency being devalued. If 
the next day, BTC prices drop to $7000, then 
the merchant took a loss of $1000. Of course, if 
you are a derivatives trader, you could argue that 

you can hedge the open position using futures and 
options (one of the strategy being gamma scalping), 
but then think about it again, should a simple 
merchant be involved in complex derivatives 
transactions (and pay a hefty fee for that too)? 
Probably no, right?

Economic Benefit
Remember, the 51% attack wouldn’t be fruitful 
because the computing power would just be 
wasted and bitcoin’s worth will drop? Well, things 
just changed thanks to the introduction of Bitcoin 
futures in CME. Now you can have a short position 
in bitcoin, perform a 51% attack (even easier now 
because of consolidation of miners) and gain a huge 
profit. As of now bitcoin futures are thinly traded 
instruments but they are leveraged instruments. 
Anytime in future, if the volume of such contracts 
increases, it will be a good opportunity.
 
All of these obviously shows that cryptocurrency 
doesn’t solve nor it intends to solve such problems 
and that it should be just seen as a computer 
science marvel solving a lot of problems that 
already existed with our current set of distributed 
systems rather than a game-changing future.
 
These are my last words as your spear is already 
through my head.
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