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iit TECHNOLOGY AMBIT
IIT Technology Ambit tries 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 keep pace with the latest. 

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

about this edition
THE STATE OF HYPERLOOP: The comprehensive article explores the innovative field of Hyperloop, 
and digresses into the origin of the concept of Hyperloop, and the scope of its applications in real-life, 
negating energy losses and friction.

CROWDSOURCING TO COMBAT NATURAL DISASTERS: Though advanced computational 
techniques have been developed to predict when a natural disaster may be expected to strike, but when they 
indeed occur, they inflict humongous loss to the populace. Thus, work needs to be done to improve relief 
measures to tackle natural disasters. The article talks about social computing techniques being employed 
as a tool, wherein algorithmically studying the crowd may help in disaster relief.

INNOVACER: The US healthcare caters to a humongous population, and deals with a huge amount 
of money. Mandatory digitisation of the patient records churns a huge amount of data, and Innovacer 
is basically a platform to handle big data. Predictive data analytics helps analyse high risk patients, and 
infusion of data into a unified platform ensures that the data is available to all users- irrespective of their 
geographic location.

TAMING TURBULENCE BY ACTIVE FLOW CONTROL: Turbulence is a predicament which 
has baffled some of the greatest minds since the archaic times. Scientists incessantly endeavour to 
modify turbulent flows so as to utilise it more efficiently. The article talks about Active Flow Control, 
which is one of the methods to modify turbulent flow.

CONCEPTUAL DESIGNING: Conceptual designing is a design-oriented research 
methodology, combining the designing and research practices to garner novel solutions to real 
life problems. The concepts developed are channelised in a practical manner, and though some 
solutions may seem impractical, they open up new avenues of designing and research.
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Crowdsourcing 
To Combat 

Natural Disasters
Shikhar Mohan

Even in this day and age of technological 
development, natural disasters and emergency 
situations are monolithic challenges for humans as 
a society. Every year such disasters and emergency 
situations cause monumental loss of lives and deal 
a very significant economic blow. With the recent 
boom in the popularity of AI and Social Computing 
techniques and related research, a possible solution 
might be underway towards improving disaster 
relief and preparedness.  
 
Dr Saptarshi Ghosh from the Department of CSE, 
IIT Kharagpur has been working with a team of 
researchers from in and around India to develop 
such solutions to tackle this problem.
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To some extent, we have chipped away at this problem 
by meteorological and geological developments
which when combined with advanced computational
capabilities have lent us prediction algorithms and
analytic frameworks. These have helped greatly in
helping us identify disaster-prone areas and/or focus
development initiatives towards accounting for such
events.

This has been an important stepping stone in
cushioning the damage dealt by such disasters but
much work needs to be done regarding when the
disaster actually hits and how effective relief efforts
are. There is a lot of ground to be covered in that
aspect, in terms of how much information created is

actually used and how effective communication takes 
place between NGOs, relief organizations and the 
people in need of help. With all of this being nearly 
impossible to do this from an external perspective, 
social computing techniques which rely on using 
human intelligence offers us a new hammer for
possibly taking away a significant chip from this 
monolithic challenge.   

 

Understanding disaster relief

The largest obstacle that is faced during a disaster/
emergency situation for relief workers is the massive
mist of confusion and the overall lack of situational
awareness among relief workers and victims. The
gravity and chaos, emotional or visceral, of the
ongoing crisis, makes any form of communication
very difficult between people. This, along with
paranoia and fear that such events bring to us,
hamper any organized relief operation because it
makes coordination between the relief workers and 
those who need help extremely difficult, e.g. letting
people know where supplies are being distributed or
knowing where medical attention is needed the most
at the moment.

Disaster relief systems majorly focus on designing
coordination protocols and mechanisms to manage
government and non-governmental organization
(NGO) activities. To effectively design these
coordination protocols and management mechanisms,
one would need a concise real-time data regarding
the crisis, which is often referred to as a crisis map.
Conventionally, it is very difficult to form a crisis map
given the hectic confusion and paranoia contributing
to an overall difficulty in communicating, but with
the power of crowdsourcing with some algorithmic 
implementations, studies have shown it is possible to
generate a crisis map which in turn would allow for a
map between different agencies and data, i.e. victims,
the crisis data and relief agencies; often referred to 
as an interagency map. This interagency  map allows 
for coordination between  victims and relief workers  
through  the realtime information  by the  crisis map  
which is at the  crux of making any relief  operation 
successful.
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CrowdsoUrCing: a new tool

To understand how crowdsourcing is a good tool to
be employed in this situation, it is necessary to have
a basic understanding of what crowdsourcing is and
how it works. Basically a portmanteau of “crowd”
and “outsourcing”, crowdsourcing (in this context)
is a social computing technique of distributing work
among people and utilizing their collective human
intelligence and data to get a job done.

The advent of Online Social Media (Twitter, Facebook)
and widespread mobile internet accessibility have
eased large scale communications to a great extent.

This has resulted in more and more victims and on-
site volunteers sharing critical information, who
now act as “social sensors” who help in conveying
information from the ground level, but all of this
information is unvetted and largely usable only if
someone who is in a position to act finds it credible.
A large quantity of raw untapped data directly from
ground zero is readily available, which can potentially
be used to help in coordinating relief efforts and
saving lives. The crowdsourcing, in a way, has already
been done via the people using Social Media, the data
just needs to be filtered and used well.

The team of researchers at IIT Kharagpur  (Complex 
Networks Research Group) has  been working on 
developing AI techniques  for utilizing the vast 
amount of data  on Online Social Media (OSM) to  
help enhance post-disaster relief  operations. Their 
work basically  helps to bridge the gap between  
a large amount of data on OSMs  to  making a 
successful and effective  crisis map out of it.  This is 
a crucial  step to finally moving to well-coordinated 
interagency maps and improving post-disaster  relief 
operations. Their work  touches upon using this   
data for improving  disaster preparedness   as well.

work done so far

One of the works in this direction (and was
subsequently published in the reputed journal ACM
Transactions on the Web) was regarding summarizing
the situational information:

Summarization is important because the data in
such situations is so vast that it is impossible for
any human reader to interpret and utilize it, much
less a first responder who usually happens to be
under huge stress. Moreover, in a country like India-

where multiple languages might have been used
in the data regarding said crisis, support for these
languages, abbreviations, their anglicized variants
and inherently multilingual expressions need to be
taken into account (e.g. “4 planes to leave for #Nepal
tmrw carry meds, med team, 30-Bed Hospital” where
tomorrow is shortened to tmrw and medicine and
medical are shortened to meds and med respectively). 
Such a summarized form of data would greatly help 
the police force and first responders coordinate their 
relief operations. When these groups which want
to conduct organized search and rescue operations,
manage allocating supplies - food or medical - such
data is extremely crucial to be able to effectively carry
this out. Another important work in this direction 
has been regarding the extraction of critical and ac-
tionable information from the rest of the data:

Data on OSMs during disasters can be of many types,
e.g. of unactionable types like expressing sympathy,
blaming someone, or of actionable types like
resource needs, resource availabilities, information
regarding trapped people or any other form of urgent
requirement of help, etc. Some tweets regarding
resource needs or resource availabilities are very
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important, as they can be central to coordinating
relief work around them because of how important
resources are in such critical times. This critical and
actionable information makes up a very small (~2%)
percentage of the flood-mass of data on OSMs as
this data is drowned within a much larger mass of
tweets and other posts, mostly expressing sympathy
or engaging in hate speech in some cases. Since this
data as well comes with the previous challenges -
of working with multiple languages and mixtures
thereof, along with navigating through abbreviations 
- traditional text processing software doesn’t work 
very well for this application. Recent advancements 
in AI, specifically in Deep Learning Models are henc 
being used to navigate this problem. 

The aforementioned research efforts aim to improve
disaster relief coordination to make it more effective
in terms of either painting a much more detailed
and accurate crisis map, or directly improving
interagency interaction by filtering out data that 
has to be directly acted upon. That being said, more 
work has been done to improve crisis situations 
using social computing and other forms of analytics 
in ways other than these as well.

One of these has been regarding communal posts
and misinformation during crises: Not all tweets 
and posts are of some utility, many people, sadly, 
resort to communal hatred during such times, such 
as blaming Kerala Hindus eating beef for Kerala 
floods or blaming Kashmiri Muslims  for the Kash-
mir floods. If not communal hatred, many posts 
include straight-up  misinformation, exaggerating 
the  crisis, underplaying it or being plain wrong.
The team of researchers has developed methods to
classify data as communal or a rumour so that its
effects can be countered quickly by spreading the
actual information or urging people to not indulge 
in communal hatred during  a time of crisis.

Another important work has been regarding
preparedness: The data that has been extracted 
can be used to prepare services to optimize search, 
rescue and relief efforts for future disasters. Time-
Based priority order of relief can be identified by 
analyzing how the demand/supply of resources 
pans out, or basically how the crisis map behaved 
with time. For example, WhatsApp forwards among 
medical practitioners were observed over a three 
month period after the 2015 Nepal earthquakes, to 
get data detailed  regarding medical requirements 
in a post-earthquake scenario. It was found out that 
for the first week, the main focus was on treating 
bone-related injuries and psychological trauma, and 
in the next few weeks, the focus has to shift to chil-
dren, pregnant women and water-borne diseases. 
Knowing this detailed data qualitatively and quanti-
tatively would greatly help disaster relief operations 
in terms of making infrastructure and large scale 
resources readily available when needed.

How far is it from reality?

This research work still has a long way to go; the
monolith is huge, but our chipping is consistent.
These algorithms as of now are in their theoretical
stage but when correctly applied, they can be very
useful in constructing web-based systems and mo-
bile apps for aiding post-disaster relief operations. 
With the aforementioned algorithms and techniques
implemented in well distributed and connected
mobile applications, a person in the control room
can get live updates regarding the crisis, the resourc-
es needed, the resources and personnel available, 
and coordinate relief operations.
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In the future, it might be possible for separate
technological pathways to exist where the social
sensors on the ground can directly channel
information or validate data. Many relevant
algorithms have been developed, all of which can
definitely be made into a technological product
such as a Web-based system and mobile app.
The volunteers/victims in a certain area can use
the app to get updates about what is happening 
around them. That being said, these steps will require
interest from Government and non-Government
organizations, for instance, to recruit volunteers,
train them to use the app, etc. It is contingent
upon our policymakers that such new advances are
nurtured and given proper attention.

The day when disasters and large scale emergency
situations become a dreaded relic of the past is a long
way to go, and we have a lot of work to do before we
reach there, but it’s good to know steady strides are
being made. After all, this is just one of the million
other challenges humanity has taken upon itself in
our persistent drive for existence.

For interested readers-

Complex Network Research Group
http://www.cnergres.iitkgpcin/  

Dr Saptarshi Ghosh
 http://cse.iitkgp.ac.in/~saptarshi/. 

This research work is partially funded by SRIC,  
IIT Kharagpur and The Government of India.
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The State of Hyperloop 

The State of Hyperloop 
: Part 1

A three-part exploration into the technology that promises to revolutionise the world 

Part 1: Elon Musk and Beating Physics: how Hyperloop came to be

Part 2: Team Avishkar from IIT Madras making waves globally: can student teams pioneer 
technology as important as this?

Part 3: Hyperloop in India: the race to flaunt the future, and whether it makes sense 

Most stories on the Hyperloop start with Elon Musk and 
his ‘messianic’ 2012 proclamation: Let there be Hyperloop, 
he said, thereby kickstarting an open-source scramble to 
capitalise on the potential this mode of transportation 
offered. This one is a bit different. It’s a story of the 
pursuit of engineering excellence in Chennai, far from 
the bright lights of LA and the silicon sheen of SF, and 
how the first implementation of a futuristic technology 
might be in India. Hyperloop may or may not be the bolt 
into the future that leaves technologists salivating, but 
one thing is for sure – smarter, better engineering is the 
way forward, and is what is desperately needed today.

What exactly is a Hyperloop*? It’s a fantastical vision for 
the future that Musk is only the latest spokesperson for – a 
gleaming metal tube, through which whooshes a capsule 
at supersonic speeds, carrying 30-40 passengers to cities 
hundreds of kilometres away in minutes. Hyperloop 
is not a breakout invention, but more a combination 
of existing technologies that inventors and tinkerers 

have been working on since the 19th century. The 
fundamental transportation problem is how to go 
as fast as you can with the limitations that 
the earth and physics place before you. 
Two factors, in particular, are what 
the hyperloop focuses on 
eliminating – Air resistance 
and Friction. 

To reduce the friction of irregular terrain, inventions 
like the tram and the railroad came up, where the 
vehicle is set on a fixed track, greatly simplifying its 
path. To reduce the drag force due to air that opposes 
motion strongly at high speeds, we simply went where 
there was less air: at high altitudes where aeroplanes 
fly, low pressure allowing cruising with relatively 
lower fuel consumption. But neither of these solutions 
satisfy the urge that we can simply do better. A way 
to travel faster than trains on land, while avoiding the 
hassles of modern congested air travel and being more 
environmentally friendly.

*(a clarification on terminology – since multiple 
companies and groups are working on hyperloop 
technologies, all referring to their product as a 
‘Hyperloop’, there is no single ‘The Hyperloop’. Thanks 
to Musk’s flamboyance, we have a generic name for 
a mode of transportation more impressive than any 
currently in use.

The invention of the vacuum pump in the 17th century 
laid the basis – by evacuating an environment, you 
could simulate the low pressure of high altitudes, 
and reduce air drag. Various suggestions were made 
over the years, but it was only with the arrival of later 
technologies that two viable mechanisms came up – 
magnetic levitation (like a maglev bullet train) or a 
layer of moving air (a la hovercraft).

Switch back to 2012, when Musk’s declaration of a 
new form of transport, with its newly coined name, 
brought this convergence of technologies back into 
the public consciousness. In a 57-page white-paper 
released to the public in August 2013 under SpaceX, 
he outlined his plans for how this system would look – 

and Delft Hyperloop appear to be the frontrunners.

The appeal is obvious: because of the ease of moving 
at high speeds without resistance, a constant 
propulsion system is not needed. This cuts down 
energy requirements drastically, vis a vis a vehicle that 
travels at similar speeds like an aeroplane. Did we say 
similar? Commercial aeroplanes currently travel at 
max cruising speeds of about 925 kmph; a Hyperloop 
is projected to travel at 1200 kmph. Additionally, 
since only electric energy is used to power the entire 
network, a 100% renewable, self-sustaining system, 
incorporating, for example, solar panels along the 
length of the 150-250 km tubes is certainly possible. 
A greener, cheaper, lightning-fast mode of public 
transport that can move millions of more passengers 
annually – what’s not to like?

Critics think that suggestions of hyperloop ever being 
‘cheap’ are outrageous. The kind of money required 
to develop even a short link between cities less than 
250 km apart is anywhere between Musk’s lowball 
figure of $6 bn to a more realistic $13 bn proposed by 
Hyperloop One. There are also safety concerns, thanks 
to a long, high-tech, vacuum-sealed transportation 
system being an ideal terrorist target. The LA-based 
Hyperloop One, which tied up with Richard Branson’s 
Virgin group in 2017, is also aggressively pursuing 
an alternate use of the technology in the Kingdom 
of Shiny New Things – Dubai. Safety and passenger 
comfort is crucial for passenger transportation, but 
not so when you’re transporting multicoloured crates 
and containers. In August 2016, Hyperloop One 
announced a deal with the world’s third-largest port 
operator, DP World, to develop a cargo off-loading 
system at DP World’s flagship port of Jebel Ali in 
Dubai.

In the midst of all this speculation and a frantic race 
to be the first to build (companies have been signing 
MoUs with various parties worldwide left, right and 
centre), only one initiative is currently in progress. 
Elon Musk’s pet competition to see who can go the 
fastest. The Hyperloop Pod Competition raises 
interesting questions on where innovation can come 
from, in the age of ever-powerful Big Tech (looking at 
you, Amazon and Google) and whether open source 
is even a thing anymore.

Continued in part 2...

an aerodynamic pod in a steel tube from San 
Francisco to Los Angeles, a journey of

 600 km in 35 minutes. ‘Air bearings’ 
at the bottom of the pod, much 

like on an air hockey table, 
would reduce friction while
 it hurtled through the tube. 

Crucially, however, Musk 
did not commit either of 

his companies to build 
one, but multiple parties 

worldwide leapt at the 
concept and set about 

building Hyperloop. 
Virgin Hyperloop One 

next door in LA, Hyperloop 
Transportation Technologies 
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magnetic levitation (like a maglev bullet train) or a 
layer of moving air (a la hovercraft).
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new form of transport, with its newly coined name, 
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The appeal is obvious: because of the ease of moving 
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Critics think that suggestions of hyperloop ever being 
‘cheap’ are outrageous. The kind of money required 
to develop even a short link between cities less than 
250 km apart is anywhere between Musk’s lowball 
figure of $6 bn to a more realistic $13 bn proposed by 
Hyperloop One. There are also safety concerns, thanks 
to a long, high-tech, vacuum-sealed transportation 
system being an ideal terrorist target. The LA-based 
Hyperloop One, which tied up with Richard Branson’s 
Virgin group in 2017, is also aggressively pursuing 
an alternate use of the technology in the Kingdom 
of Shiny New Things – Dubai. Safety and passenger 
comfort is crucial for passenger transportation, but 
not so when you’re transporting multicoloured crates 
and containers. In August 2016, Hyperloop One 
announced a deal with the world’s third-largest port 
operator, DP World, to develop a cargo off-loading 
system at DP World’s flagship port of Jebel Ali in 
Dubai.

In the midst of all this speculation and a frantic race 
to be the first to build (companies have been signing 
MoUs with various parties worldwide left, right and 
centre), only one initiative is currently in progress. 
Elon Musk’s pet competition to see who can go the 
fastest. The Hyperloop Pod Competition raises 
interesting questions on where innovation can come 
from, in the age of ever-powerful Big Tech (looking at 
you, Amazon and Google) and whether open source 
is even a thing anymore.
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could simulate the low pressure of high altitudes, 
and reduce air drag. Various suggestions were made 
over the years, but it was only with the arrival of later 
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magnetic levitation (like a maglev bullet train) or a 
layer of moving air (a la hovercraft).

Switch back to 2012, when Musk’s declaration of a 
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The appeal is obvious: because of the ease of moving 
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is projected to travel at 1200 kmph. Additionally, 
since only electric energy is used to power the entire 
network, a 100% renewable, self-sustaining system, 
incorporating, for example, solar panels along the 
length of the 150-250 km tubes is certainly possible. 
A greener, cheaper, lightning-fast mode of public 
transport that can move millions of more passengers 
annually – what’s not to like?

Critics think that suggestions of hyperloop ever being 
‘cheap’ are outrageous. The kind of money required 
to develop even a short link between cities less than 
250 km apart is anywhere between Musk’s lowball 
figure of $6 bn to a more realistic $13 bn proposed by 
Hyperloop One. There are also safety concerns, thanks 
to a long, high-tech, vacuum-sealed transportation 
system being an ideal terrorist target. The LA-based 
Hyperloop One, which tied up with Richard Branson’s 
Virgin group in 2017, is also aggressively pursuing 
an alternate use of the technology in the Kingdom 
of Shiny New Things – Dubai. Safety and passenger 
comfort is crucial for passenger transportation, but 
not so when you’re transporting multicoloured crates 
and containers. In August 2016, Hyperloop One 
announced a deal with the world’s third-largest port 
operator, DP World, to develop a cargo off-loading 
system at DP World’s flagship port of Jebel Ali in 
Dubai.

In the midst of all this speculation and a frantic race 
to be the first to build (companies have been signing 
MoUs with various parties worldwide left, right and 
centre), only one initiative is currently in progress. 
Elon Musk’s pet competition to see who can go the 
fastest. The Hyperloop Pod Competition raises 
interesting questions on where innovation can come 
from, in the age of ever-powerful Big Tech (looking at 
you, Amazon and Google) and whether open source 
is even a thing anymore.

Continued in part 2...

an aerodynamic pod in a steel tube from San 
Francisco to Los Angeles, a journey of

 600 km in 35 minutes. ‘Air bearings’ 
at the bottom of the pod, much 

like on an air hockey table, 
would reduce friction while
 it hurtled through the tube. 

Crucially, however, Musk 
did not commit either of 

his companies to build 
one, but multiple parties 

worldwide leapt at the 
concept and set about 

building Hyperloop. 
Virgin Hyperloop One 

next door in LA, Hyperloop 
Transportation Technologies 
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The State of Hyperloop 

1.The State of Hyperloop 
A three-part exploration into the technology that promises to revolutionize the world 

• Part 1: Elon Musk and Beating Physics: how Hyperloop came to be

• Part 2: Team Avishkar from IIT Madras making waves globally: can student teams 
pioneer technology as important as this?

• Part 3: Hyperloop in India: the race to flaunt the future, and whether it makes sense 
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Taming Turbulence  
          Active flow control

   Shaurya Shrivastava

“I am an old man now, and when I die and go to heaven there are two matters on which I hope for 
enlightenment. One is quantum electrodynamics, and the other is the turbulent motion of fluids.

 And about the former, I am rather optimistic.”

    he above quote is often attributed to one of the 
  greatest minds of the twentieth century, 
Werner Heisenberg. Although it may be of doubtful 
authenticity, the fact remains that turbulence 
troubled some of the greatest intellectuals of our
civilisation, which include the likes of 
Aristotle, Leonardo Da Vinci and Ludwig Prandtl. 
Richard Feynman described turbulence as “the most 
important unsolved problem of classical physics.”

The ubiquitous nature of turbulence manifests 
itself in several seemingly unrelated phenomena, from 
solar flares to rustling of leaves to the very familiar (and 

often scary) intense vibration of aircraft. Turbulence is 
an equally important subject in engineering as much 
it is in science, or perhaps even more. Almost all fluids 
motion around us is turbulent. However, our research in 
turbulence is still largely ad-hoc and the progress 
made, while incremental, restricts us from being wildly 
creative and efficient.

Our limited understanding of turbulence
inhibits the progress of various technologies, such 
as aircraft and automobiles. And while a complete 
understanding of turbulence doesn’t look like 
something we’ll be able to get to in the near future, it is
imperative that we use our limited knowledge of 
turbulence to our advantage.

T

 , m
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Taming Turbulence  
          Active flow control

Researchers around the world have been looking 
at ways to control turbulence and manipulate it in a 
manner that makes it more convenient for us. For 
instance, if we alter the flow right next to an aircraft’s 
surface, it’ll change the flow characteristics resulting 
in a change of drag experienced by an aircraft. In the 
grand scheme of things, this very practice might result 
in saving $150 billion of fuel every year. This can be 
done in several ways; blowing up air through a small 
duct or installing a small protrusion from the surface 
are just some of the many ways in which a flow can be 
manipulated. By altering the flow in the thin boundary 
layer generated right next to the surface of the aircraft, 
the drag experienced by the aircraft is reduced, thus
resulting in lesser fuel consumption. This field of 
fluid mechanics, where the flow is manipulated to allow 
for more efficient technologies is called Flow Control.

Flow control is an interdisciplinary research 
subject where both, principles of fluid mechanics and 
control theory are extensively used. Although both 
active and passive techniques are employed in 
several engineering applications, it is active flow 
control, (or AFC as it is often abbreviated) which
has attracted significant attention nowadays. As the 
name suggests, active flow control involves real-time 
changing of the mechanism parameters 
according to changing flow conditions
using electronics.

Passive flow, meanwhile, doesn’t use external 
energy and includes geometric shapes which 
manipulate the flow characteristics. An 
example of passive flow control would be a vortex 
generator, which is used for separation delay and 
reduction of drag. You might have noticed a triangular 
protrusion at the rear end of several cars’ roofs. 
Although its effect on car aerodynamics is 
questionable, that is also an example of passive flow 
control. Passive flow control has been around for some 
time now but it has several limitations. For instance, 
it cannot be used to precisely control and manipulate 
complex flows and its effect cannot be 
altered during the flow process. AFC can be 
used to control several dynamic flows through 
localised energy inputs in sensitive places, and its 
effect can be changed or withdrawn as desired.

Clearly, given the unpredictable nature of turbulent 
flows that our technology interacts with, it is essential 
to perfect AFC which will eventually result in more 
efficient performance and environmental compliance.
In AFC, there are typically actuators used whose 
power consumption is controlled by sensor data 
readings of fluid flow parameters. Suppose, a change 
in the angle of flap causes a very stark pressure 
gradient, the sensor will sense that and relay that 
information to a controller. The controller then 
will change the signal sent to the actuator. This 
changed  signal will lead to a change in the angle of 
the flap. This is roughly how an AFC system works. 
However, this oversimplified picture overlooks several
complications.

The 2 broad areas involved, fluid mechanics and 
control systems are an area of research in itself and are 
evolving every day. While they may be known to 
humans for some time now, our knowledge 
has, in no way matured to an extent we’d want. 
Moreover, such an interdisciplinary field has even more 
complications when the two systems are to work in 
sync. For instance, phase matching of the control
system with relevant fluid structures is a challenge. 

In fluid mechanics side of AFC, state of the art 
research using the latest computational schemes and 
experimental techniques are used to predict and 
understand how a fluid flow reacts to perturbations. 
The latest experimental research includes PIV (Particle
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CONCEPTUAL DESIGNING
The bridge between what’s in your head and what could be in the market

    ver looked at a smartwatch or a curved screen TV and wondered how these ever came into existence? 
     Felt relieved when your phone survived that unexpected rainy day outdoors?  A few years back, these were 
concepts, yet to hit the market as products but inspired engineers and designers to create them. 
E

Jasmine Jerry A

Image Velocimetry) and other non-intrusive flow 
measurement techniques which are used to observe 
the flow behaviour and response to different categories 
of perturbations. Experimental aerodynamics is very 
important in fluid mechanics since it confirms our 
computational approaches and helps us capture all the 
scales present in the flow. The process of turbulence 
onset in boundary layers and flow stability is widely in
vestigated upon and several interpretations of 
the same observations exist. Since no ‘universal 
theory of turbulence’ exists as such, to 
apply AFC to different flow problems requires an 
intense study of the fluid physics involved. On the 
computational side, the latest DNS (Direct 
Numerical Simulation) and LES (Large-eddy 
simulation) methods are employed to simulate 
relevant flow problems.

On the other hand, controls system design involves 
actuators and sensors which are critical in 
understanding and manipulating the flow. Sensors are 
required to be precise and non-intrusive so they least 
disturb the flow. A breakthrough in sensor
technology was the development of  Micro
Electro Mechanical Systems (MEMS) 
technology, which develops very small-scale mechanical 
devices in the same manner as silicon chips. It is 
essential for the sensors to be as small as possible
because the small-scale coherent structures in several 
turbulent flows will be disturbed leading to undesired 
results.

The third leg of AFC would be actuator technology.   
This is quite a mature area and depending upon the use, 
one may design a robust and efficient actuator. Some 
recent breakthroughs in actuator technology involve
memory-based alloys ( alloys which remember 
their past elastic states) and use of piezoelectric 
actuators. A more recent development is the invention of 
synthetic jet actuators, which use an oscillatory 
cavity to produce disturbances and manipulate
the flow.

AFC is currently used in aircraft’s wings to improve 
the wings’ efficiency. The control systems, actuator 
technology and the ever-changing area of fluid 
mechanics ensure that, although AFC in its 
fundamental way of operation may not change, 
with everyday developments, it will lead to 
faster and much more efficient air travel. AFC is 
also applied to space vehicles and its effect there is 
remarkable. Space rockets and other space vehicles’ 
efficiency can improve significantly by the use of AFC.

AFC, in essence, is an interdisciplinary area with 
promising developments and exciting challenges. 
To tame turbulence is of primary importance as it 
will lead to more efficient engineering designs in the 
future. Major aerospace companies, including the 
likes of Boeing and Airbus, are betting big on AFC. 
So, it certainly isn’t an area limited to academia. With 
promising developments and increasing funding, 
AFC is certainly an area of research to look forward to.
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INNOVACER

In the United States, around 91% of the 
total population is covered under health 
insurance. Now, you might be wondering 
that a nation with such expenditure and 
citizens health coverage, has all things 

sorted. But all that glitters is not gold!

India is a land full of opportunities for players in the healthcare industry. 
Owing to the country’s humongous population and increased consciousness 
towards a healthy lifestyle, the healthcare industry is poised to reach USD 

134 Bn by 2022. There is significant scope for enhancing healthcare services 
considering that healthcare spending as a percentage of Gross Domestic 
Product (GDP) is rising. The government’s expenditure on the health sector 
has grown to 1.4 per cent in FY18 from 1.2 per cent in FY14. In September 
2018, Government of India launched the Pradhan Mantri Jan Arogya Yojana 
(PMJAY), to provide health insurance worth INR 500,000 to over 100 million 
families every year. The scheme is being touted as the largest public healthcare 
scheme across the world. Furthermore, the BJP-led government promises to 
increase public health spending to 2.5 per cent of the country’s GDP by 2025.

For a country like India, the numbers I mentioned above surely seem humongous. 
But if you are someone who knows a thing or two about the U.S Healthcare 
space, you can easily spot that we are following their footsteps. But consider 
this - India has a 3x population as compared to the United States, and the latter 
has been working on healthcare reforms since 1965. For starters, in 2017 the 
U.S. health care spending reached USD 3.5 trillion or USD 10,739 per person. 

As a share of the nation’s Gross Domestic Product, 
health spending accounted for 17.9 per cent. Let 
me remind you, the great land of India has a Gross 
Domestic Product of USD 2.9 trillion!

This story is not about how the U.S Government 
has spent trillions of dollars on public health to 
improve the livelihood of its citizens, but it’s about 
how technology has presented itself to reduce the 
cost of healthcare significantly. In a nutshell, the 
story is about two IIT Kharagpur alumni who are 
using predictive analytics and big data to rapidly 
transform the face of the USD 1 trillion healthcare 
IT market.

2014
Founded

4
offices

400+
employees

25+
clients

The Haywire in U.S Healthcare

As you all might know, the U.S Government has 
made it mandatory for healthcare organizations 

to digitize all the patient records. As each step in the 
healthcare chain is digitized, healthcare providers are 
accumulating huge amounts of data (patient names, 
medical history, diseases, prescriptions, diagnostic 
tests, medical insurance, etc.). However, storing and 
managing the data of around 300 million people in 
a manner that is helpful to the healthcare provider is 
immensely challenging because of its sheer size and 
cost entailed. 

Moreover, public healthcare expenditure has 
increased from USD 150 to USD 10,000 (per person) 
in a span of 40 years! The major reason behind the 
increase in expenditure is the fact that all healthcare 
organizations usually operated on a fee-for-service 
model, meaning that the patient is covered for all 
the test/diagnostics that the healthcare professional 
orders, even if those 
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increased from USD 150 to USD 10,000 (per person) 
in a span of 40 years! The major reason behind the 
increase in expenditure is the fact that all healthcare 
organizations usually operated on a fee-for-service 
model, meaning that the patient is covered for all 
the test/diagnostics that the healthcare professional 
orders, even if those 
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diagnostics are not required. For example, a primary 
care physician can also order diabetes tests along with 
an X-Ray for a person who is visiting for back-pain 
because the government-funded insurance will cover 
all the expenses. 

A McKinsey report quoted - “After more than 20 
years of steady increases, healthcare expenses now 
represent 17.6 per cent of GDP —nearly $600 billion 
more than the expected benchmark for a nation of the 
United States’s size and wealth.” This emphasizes that 
expenses in healthcare are rising at an alarming rate, 
and therefore in its attempt to reduce healthcare costs 
and prioritising quality care, the government passed 
the Affordable Care Act in 2010. It focuses on a value-
based care model meaning that hospitals will be paid 
for the value that they provide to the patient, not for 
the services that are listed on their billing systems. 

Enter Innovaccer - The Healthcare Data 
Activation Platform

Co-founded by Abhinav Shashank, Kanav Hasija, 
who were batch mates in IIT Kharagpur, and 

Sandeep Gupta, who worked with Abhinav at 
Ingersoll Rand, the co-founders realised that data 

across industries was growing, and it would soon 
assume a central role in developing smart strategies 
to innovate, but there was only one problem.  

This data was distributed across multiple large systems 
and had to be combined, crunched, and analysed in 
real-time, to deliver an in-depth understanding of 
looming problems and driving innovation. And that’s 
exactly what Innovaccer’s big data platform enables 
today.

Their first flagship product - Datashop was used across 
different verticals, ranging from finance and retail to 
entertainment and healthcare. However, they soon 
realised that to create a billion-dollar organisation, 
they had to focus on a single vertical that can drive 
revenues and create impact.  In 2015, Innovaccer 
onboarded a healthcare customer from the United 
States. Gradually, after spending a good amount 
of time, Innovaccer decided to focus solely on the 
healthcare market- even when it meant leaving 60 per 
cent of their revenue on the table. The company went 
deeper into the market, hired subject matter experts, 
and validated the Product-market fit rapidly. Ever 
since the focus has been on providing a single product 
to one single problem set! 

As healthcare is moving towards prioritising 
quality of care over plain numbers, predictive data 

analytics in healthcare has become more important 
than ever. However, most of the care settings in the 
developed world are using multiple variants of data 
repositories from different vendors which makes it 
tough to create an integrated data infrastructure, 
hence reducing the operational efficiency.

Innovaccer’s mission is to help recognise high-risk 
patients that need attention, and offer insights to 
healthcare providers at the point of care - all this 
without asking physicians to leave their existing 
workflow.
Its core product is InData, which is a Hadoop-based 
big data platform. It collects raw data scattered 
everywhere and integrates it, normalises it and 
parses it through its algorithms to provide trends and 
predictions in a structured, consumable, and ready-
to-use manner. 
This data is hosted on a big data infrastructure that 
enables real-time insights for physicians and care 
management teams, where they can identify persons at 
risk, plan timely medical interventions and smoothen 

Tech you’ve been impatiently waiting for-

Use case :- Understanding the impact

In an interview with Analytics India, Gupta said, 
“Mercy ACO (A chain of hospitals), one of the 

largest accountable care organisations in the Midwest 
US was an expansive healthcare network, based 
across 65+ service locations, and had more than 
3,500 physicians, and looked after 3,10,000 patients. 
The challenge that they were facing was distributed 
information. The health data for these patients was 
stored across 100+ clinical systems, and since these 
were more than 14 different brands, integrating their 
data feeds and standardising them was a major pain”.

At this point, the organisation onboarded Innovaccer’s 
healthcare data platform to integrate these different 
data feeds, address the gaps in the records, and drive 
better clinical and financial outcomes. Innovaccer’s 
healthcare data platform assisted the organisation in 
pooling in all their data together in a single-source-
of-truth.

Built on a Hadoop framework, the platform could 
scale as the data grew, standardise different data 
sets into a singular schema, 
and created a foundation 
for analytics. The team 
created robust algorithms 
that could map unique 
data across multiple 
fields, like first name, 
last name, address 
and eliminate any 
redundancy. Ultimately, 
the organisation 
could create unique, 
longitudinal records for 
every patient, that let them 

Innovaccer’s flagship product, Healthcare Data 
Platform, has been used by more than 10K healthcare 
providers, thereby affecting the lives of over 10 Mn 
patients in the U.S, as of February 2018. The company 
has already clocked 400% YoY revenue growth within 
four years of its launch. The big data SaaS startup aims 
to transform into a $100 Mn organisation by 2020 and 
also looking forward to breaking even by 2019-end.
The company counts San Francisco-based Microsoft’s 
corporate venture fund M12 as one of its investors, 
along with Lightspeed India, Pravega Ventures, and 
WestBridge Capital as early backers with total funding 
of over USD 50 Mn.

Steadview Capital and Tiger Global Management, 
two of the most active investors in India tech market 
along with the Dragoneer Investment Group, are 
now in talks to invest around $50-$60 million in the 
enterprise software company. The deal is expected to 
close in 3-4 weeks as per Inc42. From being born in 
a small basement which could not hold more than 10 
people to being a team of more than 500, with more 
than 300 dedicated developers and data scientists 
across the country, they have come a long way!

the caregiving process. All this is enabled in a Software-
as-a-Service (SaaS) infrastructure which ensures that 
all the learnings via data are made available to all the 
customers (Healthcare organizations) in real-time.

view a patient’s visit history, episodes, risk scores, 
and all the relevant information in a comprehensive 
way. Since all of this data was available on a unified 
platform, the data was accessible in real-time and 
could be exchanged among all the users on the 
platform — regardless of geographic disparities. 
With Innovaccer, Mercy was able to reduce 1,100 
care coordination hours per week, reduced the over-
utilisation of their emergency departments by 6.65%, 
and reduced 30-day readmissions by 7.14% - putting 
quality in care on the frontlines. 

Traction and Growth
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join us!
editorial team 

The editorial is the team that is responsible for discovering engaging stories from IIT research-
tech-biz ecosystem. From writing about developments in the state-of-the-art-laboratories and 
interviewing eminent personalities to telling the story of a new tech- startup which might change 
the world, the editorial is the soul of the magazine.

Our editorial is a team of budding technocrats and scientific journalists. if you have a passion for 
writing and believe in the power of technology, hurry up and join us!

design team
The Design team is a team of creative responsible for the look, feel and experience of the magazine 
in all mediums- print, social media and web.

From building a brand identity, designing wholesome user experience flows, to deliberating on the 
comunication design for growth, the success of our magazine relies on our design eam. If you have 
a passion for art and design, we have a platform for you. Hurry up and join us.

tech team
The Tech team is the backbone of the magazine operations. From building content management 
systems for the editorial to stunning experiences for our online readers, they bring the tech to 
IIT Tech Ambit. 

If you are passionate about web development, app development and love creating online visual 
experiences through code like never before, then our team is looking for you!

contact
For Editorial : Suraj Iyyengar 7477726888 
For Tech: Shivam Kumar Jha 7017796075
For Design: MAnsi Shivahre 8942055927


