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iit TECHNOLOGY AMBIT

IIT Technology Ambit envisions to identify emerging technologies, contemporary research and start-ups
borne 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

The November issue diversifies our spectrum as we look at Indian startups in Tech and Operations space
and also review Indian contemporary research in Bio-electronics and Space Research.
As before, we begin with the sermon of ‘The Tech Gospel’, pleading us to look at the philosophy of
Technology and understand the evolution of Technology and its sociological impact over the ages.
We had a very intriguing conversation with Amod Malviya, the ex-CTO of Flipkart and co-founder of
Udaan, the fastest Unicorn venture of India. He expounds his views on how to look at the Technology
based product space in the Indian industry based on his miscellany of experiences, that hardly a few others
possess. We have articulated his ideology in the second piece.
Next we look at two Indian startups back to back. First is the IIT KGP born Indian Tech startup Liv.ai
that was recently acquired by Flipkart. Liv.ai’s Indian vernacular language speech recognition and speech
translation would help Flipkart entice the vernacular language speakers online. We also innocuously ponder
if this acquisition can even work as Flipkart’s arsenal against Amazon’s Alexa!
Second in line is BlackBuck who have successfully created a marketplace for truckers and buyers by
exploiting the underutilization of the existing trucking assets. Notably they also maintain a stature of a tech
startup as they collect customer data on both fronts to understand the market better.
Shifting focus towards academia and research, we first delve into the Bio-electronics industry that is marked
by sparse research in india. Through the scope of a newly set-up bioelectronics lab in IIT KGP’s E&ECE
department we observe the development of battery-free implantable devices that can revolutionize the
medical device industry with a promising new product.
Lastly we observe the evolution of Indian Space Research from Indian independence till today, that too
through the words of Dr V Narayanan, the Director of Liquid Propulsion System Centre (LPSC) who also
happens to be an IIT KGP alumnus.
The ambit of Technology is now for you to explore
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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.
Before you dismiss philosophy as something beneath you,
comprehend this: “Philosophy is the attempt to understand
how things in the broadest possible sense of the term hang
together in the broadest possible sense of the term”. If
you could comprehend this then you must proceed with
philosophy. Aye, you must.
In the last issue I had sermonized about the four prominent
themes of ancient Greek Philosophy on Technology. In this
issue we see how the philosophy of technology transformed
from that point onwards and took a diversion from an
analytic perspective to what we today know as “Humanities
philosophy of technology”.
Although there was much technological progress in the
Roman empire and during the Middle Ages, philosophical
reflection on technology did not grow at a corresponding
rate. Changes happened from the Renaissance onwards
when there was a greater appreciation of human beings
and their creative efforts, including technology. As a result,
philosophical reflection on technology and its impact on
society increased. This positive attitude lasted well into the
nineteenth century, incorporating the first half-century of
the industrial revolution.
A turning point in the appreciation of technology as a
socio-cultural phenomenon is marked by Samuel Butler’s
Erewhon (1872), written under the influence of the Industrial
Revolution, and Darwin’s On the Origin of Species (1859).
During the last quarter of the nineteenth century and most
of the twentieth century, a critical attitude predominated
in philosophical reflection on technology. This was termed
“humanities philosophy of technology” because it takes its
crux from the social sciences and the humanities rather
than from the practice of technology, and it approaches
technology accepting “the primacy of the humanities over
technologies” since technology originates from the goals and
values of humans.
My big question mark ends this sermon.
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Technology-based Product
Space in the Indian Industry :

In conversation with Amod
Malviya

ABOUT THE EXPERT :

Amod Malviya majored in electrical engineering at IIT Kharagpur in 2002. He served as the CTO of

Flipkart and is now the co-founder of the fastest Unicorn startup in India, ’Udaan’. He is also an angel
investor in the Indian Industry space.
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Q.

You’ve often talked about how
technology-based product development
has become much more accessible than
ever, expanding beyond the domain of
formally trained engineers. Can you
elaborate?
A Technology-based product development has
become a much easier process. One of the factors
is that programming languages have become
much simpler and abstract than in the past.
Compared to the number of things you have to
understand and comprehend in C, Python and
JavaScript eliminate the complexity of various
kinds like memory management, system calls, and
threading. These two languages make technology
development accessible to everyone. This enables
people with even a non-technical background to
get started with programming easily.
Secondly, an open-source ecosystem has come
into prominent prevalence in the past decade. A
code has now become a commodity. The very
same source code that internet giants are powered
by, is now accessible to every small company.
Today, if we want to develop an app, there is no
need to go through every single detail of Android
development. We can always rely on a lot of
open-source code, allowing us to build things
6

at a very rapid pace. The best software design
practices used by grand successes like Facebook
can be used at startups as well. Today there is an
availability of cherry-picking software and putting
it all together.
Third of all, the developer community has come
a long way. Platforms like Stack Exchange provide
forums for healthy discussions and answers to
queries. People are forthcoming and organise
events where a lot of practices are shared and
exchanged. The best of the world is made
available to you at your fingertips.
Lastly, you don’t have to be enrolled in a
top-notch university to access state of the art
engineering training material. The content is
made available through the IIT’s’ NPTEL,
Coursera, YouTube etc. All of this covers an
excellent spectrum of outreach. On one end,
someone with zero background can start making
very good products. On the other, the most
experienced engineers can also learn from the
practices of the best experts worldwide. This is
the golden era for technology development. It is
accessible to everybody and you are only limited
by your imagination, not your skill set.
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Q. How has that changed the role of the Q. Do you believe our curriculum is well

engineers?

15-20 yrs back, almost every piece of code that
got deployed in production, used to be built
in-house, because of the lack of an open source
ecosystem. Computing systems were such, that
every single micro-optimisation of memory or
disk access used to be critical. This led to the
rise of the “clever programmer”, which required
deep insights into “how” systems work, in order to
create value.
Things have changed dramatically since then
- code is a commodity, a plethora of highly
optimised libraries exist, and we have large farms
of cheap computing available in the cloud. The
largest value creation is no more in the microoptimisation (the “how”), but in figuring out
novel ways of applying technology to solve user
problems (the “what” and the “why”).
I believe engineers are fundamentally better
placed to do this because they’ve been trained
to be problem solvers in life. They have the
ability to characterise problem statements in a
much more scientific or algorithmic way. But
they need to practice developing this skill, as a
lot of the current undergrad courses still focus
disproportionately on learning the “how”.
As an example:
Before Uber came into the picture, if you
gave a non-engineer the problem of public
transportation to crack, he/she would come up
with a software to help cab companies in their
management. Here, the problem being solved
is not that of transportation but of car fleet
management. An engineer would think about
it fundamentally differently. He/she would
understand the mismatch between demand
and supply, trying to directly match both by
eliminating third parties, and solving for mismatch
between demand-supply by introducing surge
pricing. Notice how a demand-supply problem is
now reduced to a dynamic algorithm. That’s the
advantage of having an engineering background.
You can apply the best practices of a completely
different domain in a particular area.
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set for this change? If not, how do we get
there?

My fondest memories of IIT Kharagpur are from
the labs where we would truly build something,
say, the carpentry lab. The age-old notion of
learning by doing held the test of time for me.
And there were quite a few of those in our
curriculum - so we can safely there’s some of it.
In terms of how we can get better at it? There are
two things I can think of:
Firstly, relevance. Without compromising on
the fundamentals and the theories, can we bring
in some relevance of newer age tech in our
curriculum? Cloud computing, exabyte-scale
databases, container fabrics like Kubernetes,
mobility, quantum computing, blockchain - the
list goes on.
Secondly, more of learning by doing. I was
hearing from some of the students in my visit
that they can’t put ACs in their rooms because of
additional electricity requirements. Can they be
encouraged to build renewable energy sources
that power self-designed ACs instead? Projects
like these would encourage students to think
about the “what” and the “why”, and let “how” be
a matter of self-learning & discovery.
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Q. How have you seen the

entrepreneurship scene evolve in India?
The entrepreneurship scene in India has rapidly
advanced. The wave of the first cut of true
internet companies in India, in my obvious bias,
was started off by Flipkart. The kind of problems
that internet companies of that generation solved
still have a large amount of their ground base in
the west. I founded Udaan with two of my exFlipkart colleagues and the problem we solve is
truly India-centric. The nature of the problem
and the way of solving it is very unique.
Another example is Liv.ai, started by KGP
alumni. The language scene in India is the most
unique in the world. We speak 22 major languages
in India with 13 scripts and over 700 dialects.
No other country has such a great extent of
diversity in language. So you have a problem that
is uniquely Indian - which is what the founders of
Liv.ai recognised, and then went about creating
innovative tech to solve it.
I’m approached for advice often. The pattern
I observe is that technology is often something
of an after-thought. A non-techie would identify
the problem to be solved (the opportunity, the
“what”) and then look for a techie to build it.
This leads to them having to explain what needs
to be built - which causes a loss in translation,
leading to an inefficient product. Also, the way
an engineer would characterise a problem,
provided that he/she has understood it, is likely
to be very different from the way a non-engineer
would characterise it. The good thing is that I see
more and more techie co-founders with a strong
inclination to solve end user problems, which is a
great thing for our startup ecosystem.
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Q

. You’re an angel investor as well.
Can you share an investor’s perspective
on what they look for?
The investor ecosystem is also maturing. Their
thought process has refined significantly in the last
decade. Every investor looks at things differently
but we can still draw some similarities. First of all,
the problem being solved must be worthy of being
solved, which is why it’s important to go back to
the ‘what’ and the ‘why’. The size or class of a
problem must appeal to the investor. The person
solving the problem of a particular theme must be
capable, intellectually honest and perseverant. No
matter what startup you run, you will inevitably
witness ups and downs along the way. A team
needs to stick through these undulations and still
emerge intact.
Intellectual honesty is obviously required
because often the idea you started off with may
not be the idea you end up with.
How you are using technology is another factor
- assuming you’re solving a problem that requires
technology.
Lastly, people should approach the investors
after there is some amount of proof of concept.
There must be some validation of the concept
or the product that’s coming into being. Since
product development is much easier today,
building a product, running with it for some time
and demonstrating the outcome of that concept
will usually be better received by the investment .
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Flipkart’s latest
acquisition: liv.ai
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The number of Indians who have access the

internet is constantly on the rise. However a lot
of them are mere spectators due to a fundamental
issue- language barrier! Liv.ai aims at bridging this
barrier through their speech to text technologies.

Founded by Subodh Kumar, Kishore Mundra and
Sandeep Kumar today in 2018, Liv.ai claims to be
the only company in India to be able to convert
speech to text in nine regional languages including
Hindi, Bengali, Punjabi and Tamil, apart from
English!
Liv.ai was famously backed by Astarc ventures and
amidst a lot of speculation was fully acquired by
Flipkart in August 2018.

Flipkart acquired Liv.ai. Nice! But why?
A primal question is- what exactly does Flipkart
desire from Liv.ai? Afterall flipkart is an E-commerce
giant and has a user base of 200 millions in India.
E-commerce has literally changed the way we shop
from our most basic necessities to mega shipments.
With the evolution of the smartphone and a lot
of other technologies more and more people are
coming online. But is this rapid technological
revolution in pace with the language diversity in
India?
10

Let’s go through an interesting fact, India has a
literacy rate of 74% that sounds good on paper, but
that only sounds good on paper. A major chunk of
our population still face problems in communicating
in English and as most of the internet up there is in
English, a lot of people despite of being a part of
this enormous world of web are not able to use it
to its full potential.
The next wave of growth of Internet users is coming
from Tier II+ cities and 70 percent of these internet
users are native/vernacular language speakers and
this proportion is only increasing. As per industry
studies, 90 percent of the new users coming online
in India are native language speakers. Typing and
searching in English is complex for them. The Hindi
internet user base is likely to outgrow English user
base by 2021, and along with Marathi and Bengali
users it will drive the volume growth as 9 out of
every 10 new internet users will be regional Indian
language users. This language barrier in India might
very well be reason behind why E-commerce user
base in India might not increase above a certain
point. This is exactly where Liv.ai comes into
picture!
Flipkart aims at tlooking beyond this language
problem with the help of Liv.ai. With proper
plugging in of Liv.ai’s services a Flipkart server
can completely function on a voice based model in
iit Technology Ambit / NOVEMBER 2018

which you can just instruct the app verbally in your
native language. How cool and convenient is that!
Apart from handy convenience, a lot of regional
languages can be incorporated too to fit this
voice based model. In that case people who
have absolutely no proficiency in English can use
Flipkart to place an order or to cancel one or
what-nots by just speaking on their device in their
regional language.
Not only will this help Flipkart to increase their
user base at a stark rate, but this will also empower
people with better and convenient lifestyle and
take everyone one step ahead in this new age of
technology.

Liv.ai: Flipkart’s arsenal against Amazon
One company that definitely pops in our mind along
with Flipkart is Amazon. Both these E-commerce
giants have long been involved in a fierce rivalry
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to take charge on the promising online market
of India. But the global brand name and a much
profound R&D team of Amazon does give them an
edge and slowly it is returning significant impacts
on market.
We are no strangers to Amazon’s Alexa , a voice
assistant speaker which works on verbal commands
to play music from either Amazon music or Saavn
app. Amazon has been rolling out quite a fleet of
smart home appliances and Alexa is just one of
the major hooks to get customers in the Amazon
ecosystem. Amazon aims at making their ecosystem
as profound and irresistible as Apple’s. Due to
Alexa, Amazon have made quite a name for itself
in the Indian market. You should expect flipkart to
counter this, after all Alexa adds up significantly
to Amazon’s brand name. As a smart speaker from
Flipkart’s end is not completely ruled out, there is
a good possibility of Flipkart working with team
of Liv.ai to develop their own version of voice
assistant speakers. Integration with Liv.ai adds an
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interesting aspect in this field too, line of speakers
developed by Flipkart that can be compatible with
multiple regional languages which Liv.ai have
mastered in. This can expand Flipkart’s customer
base remarkably as language will once again not
be a barrier against access to innovation and
can reach out to millions of regional customers.
You can say Flipkart had an early eye on Liv.ai
for acquisition as their executives funded Liv.ai
in past for their development. And now in 2018
when Liv.ai has achieved commendable feats and
have caught world’s attention, Flipkart acquired
them for expanding in multiple avenues of their
visionary projects.

Liv.ai: Research Intensive outlook on
Speech processing
Flipkart showed their immense interest in Liv.ai
because of their visionary collaborative work with
speech to text conversion. But that doesn’t take
away other related services that Liv.ai have to
offer.
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Voice Keyboard: It turns speech in Indian
Languages to text with advanced precision. No
more typing!
Customer care automation: Liv.ai increases speed
and improves the quality of service by automating a
range of tasks and enhancing customer experience.
Speech analytics: This unit analyses unstructured
data from customer interactions to gain rare
insights and take appropriate action.
Assistant: You can set reminders, get relevant
answers, search audio and do more in the language
you are comfortable with.
Liv.ai can truly be considered as tech start-up that
converts contemporary speech analysis tech into
scalable products.
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Bioelectronics:
Emerging research and an
untapped industry
ABOUT THE EXPERT :

Prof. Sudip Nag, Department of E&ECE is an accoladed professor at IIT Kharagpur known for his

profound work in the field of bioelectronics. He gives an insight into the contemporary research in
developing battery-free implantable biomedical devices in the institute under his wings. Parallel
comparisons are drawn in a global context. India’s scope in this hi-tech field to conduct research and
manufacture these devices in a cost-effective manner is also revealed.
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Bioelectronics- a promising field of technology
interfacing between biology and modern
electronics is very new yet essential to the Indian
context. Active research in this area is not yet
popular in India. However, this is a progressive
area of research in universities in the USA. IIT
Kharagpur has identified this fact and has taken
the first of its kind initiative in India to invest the
intelligence in this field.

What exactly makes this field important?
First let’s consider a pacemaker as our bioelectronic
device. The implantable pacemaker with existing
technology needs to be replaced in every 5-10 years
because the battery substantially goes down. No
other option is present except the replacement of
the pacemaker through an elaborate and expensive
surgery. And all of this just because the battery
went down!

is aimed to be built. An external battery which
can recharge the implantable device is also a vital
solution to the problem. Wireless charging is the
key concept behind this charging of batteries. Ultra
low power design of these implantable devices is
another scope of this field.
Now let’s consider the eye surgery field.
Technologists in collaboration with doctors are
formulating problem statements to optimize on the
surgical time. As an example, Prof. Nag was invited
by doctors in Sankara Nethralaya to witness eye
surgeries so that he could have an insight into the
biological methodology involved which would
enable him to come up with viable bioelectronic
solutions. Subsequently ‘Bionic Eye’ - a project
aimed at making little chips to restore blindness
using the bioelectronics technology has been taken
up by IIT Kharagpur.

Advancement in bioelectronics is the answer to this
quite clear practical problem at hand. A pacemaker
with a rechargeable battery or something equivalent
14
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4 major areas in focus under
Bioelectronics at IIT Kharagpur:
(i)Theoretical analysis: This area specializes in
understanding the theory of skin and the modeling
part of the electrodes to align with the nature of the
skin. The underlying concepts of both biology and
electronics are fused. By studying the challenges
faced in the simulation/theoretical processes, this
area aids in forestalling the prior issues.
(ii) Implantable Device Technology: This research
area constitutes the hardware part of the laboratory.
Striving to develop formidable energy efficient
electronic hardware which functions on optimized
energy. IIT Kharagpur is working in collaboration
with Case Western Reserve University on a project
which deploys the BioMicroSystems laboratory of
the university. IIT Kharagpur’s cornerstone is the
design-implementation sector which extends to
testing the prototypes on animals in the existing
animal experiment laboratory in IIT Kharagpur.
(iii) Bio-compatible material: The third portion
of the laboratory is employed for the study of
biocompatible coating as well as the assessment of
lifetime and the reliability of biomedical devices.
Prof. Nag explains: “The electronic chips if simply
coated inside the body, can potentially be toxic,
causing ad hoc inflammation and the body will
reject the coating material.” There are certain
biocompatible materials which are essentially used
to coat these electrodes, chips or circuits. These
materials in the form of metal alloys or other forms
are utilized for the purpose. There is a requirement
for post coating leak testing and prediction of the
expected lifetime of the materials (or coatings)
after implantation. It is ensured that the electronics
are properly encapsulated. To assess the longevity
of the devices under accelerated time pace,
mathematical equations and boundary conditions
are taken into consideration which give a measure
of the bio reliability.

the wireless power data transfer through the skin!
This assisted in the validation of how well it will
work with the human skin.

Industry perspective
devices:

of

biomedical

The market of implantable biomedical devices
lies in the range of $10 billion globally. USA
and Germany are the giant producers of these
sophisticated devices and rest of the world use
their products. The companies involved in the
manufacturing of these implantable bioelectronics
devices are also handful because the technology
involved is much more complex. Henceforth, this
industry becomes a near monopoly with only 6
major companies holding the reigns. India, on the
other hand does not have any significant share of
this market.
If we look at the market categorization of this
industry then we find that the four main devices
produced: Deep Brain Stimulator, Spinal Cord
Stimulator, Nerve Stimulator, and Pacemaker.
In India, Pacemakers enjoy a major chunk of the
biomedical industry because of their common use
in heart diseases. However, Deep Brain Stimulators
are uncommon because of their exorbitant pricing.
But Prof. Nag holds the opinion that with the
current rate of research the price of Deep Brain
Stimulators can be brought down to one-tenth of
their current price very soon.
With the evolving scope of this industry and
scalable applications that are being developed
using the bioelectronics technology, the ambit
for an Indian industry growth in this sector looks
bright.

(iv) Animal experimentation: IIT Kharagpur

has established an animal experiment laboratory
under the initiative to uplift the research in
bioelectronics of the institute. Under the dire need
to test the prototypes, this laboratory performs the
tests on specific animals and lets them off. Lately,
electrodes were put under chicken skin to show
15
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Blackbuck
The Rich Trucker
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It is a common sight on the highways, especially
at night, to find a convoy of goods carrying trucks
and lorries, moving along in a single file. In fact,
according to market research conducted by
knowledge management firm Novonous, 63% of
freight movement in India majorly occurs through
road transportation. A May 2015 report by them
expects freight transport market to grow at a
compound annual growth rate [CAGR] of 13.3%
by 2020 while road freight transport is expected
to grow at 15%. One would expect that a sector of
such great promise would be effectively managed
and operated, except that was not the case until
only a few years ago.
Your neighbourhood truck owner manages
his business on his smartphone, tending to the
planning and execution of various tasks on
Whatsapp or call- negotiating for the right rates
with the company, checking for and supplying the
right trucks for the right freight, calling in the right
drivers and managing their pay, establishing routes
and small detours to save on transport costs and
finally ensuring smooth delivery and collection
of payment from the buyer. The big companies
looking for transport need to deal with thousands
of such owners and coordinate the supply of trucks
to meet their requirement.
Plagued with problems throughout- the companies
who don’t get the right availability and pricing or the
truck owners who struggle to create proper demand,
manage the cash flow or the drivers who have long
work hours with poor pay and almost no benefits,
the Indian logistics sector is delicately balanced by
thousands of such pillars of different heights and
strengths. Even the ‘industry’ that it is today, is only
driven by the few asset owners who contribute less
than 5% to the total supply in the country. A sector
that is expected to be worth a whopping $300
billion by 2020 struggled ineffective information
flow between the stakeholders, all due to lack of
adoption of technology.
Enter Blackbuck. Led by Co-Founder & CEO Rajesh
Yabaji, Blackbuck aims to create a marketplace for
truckers and buyers to exponentially scale down
these problems while championing the needs of all
parties. Blackbuck chose this market-place model
over asset ownership model and still maintain their
stand as a tech start-up by using investor money
to acquire customers on both fronts and collecting
17

data to understand the market better. It’s a smart
move after recognising the underutilization of
pre-existing assets in the market. Today, they
are ensuring that there is full asset utilisation to
everyone’s satisfaction — full truckloads from point
A to B, and also when the truck returns from B to A.
A difficult industry to change overnight, essentially
due to the fragmented nature, Blackbuck aims to
establish a system that will set a benchmark for the
future.
Rajesh Yabaji, an alumnus of IIT Kharagpur
resigned his job at ITC in December 2015 to start
Blackbuck with co-founders, Ramasubramaniama senior executive at Miebach Consulting Pvt. Ltd
with 17 years of experience in logistics and Chanakya
Hridaya- a former ITC executive and alumnus
of IIT Kharagpur. Having already understood
the problems in the sector while working at ITC
in supply chain transformation, the trio led by
Yabaji, believed that they had the right fix for the
ecosystem. They agreed that the best path forward
was to first create a demand for trucks at various
industries and deliver a good supply of trucks
to them through their platform. Truckers who
understood the ease of adopting technology in their
execution process were happy to come onto their
platform thereby ensuring a good supply of trucks.
Businesses post their requests to ferry their cargo
and the truckers can bid for them on the platform.
This brings transparency in price discovery and
ensures complete execution of all processes such
as GPS-enabled route optimization, tracking,
tolling, e-verification, payment etc. online. Most
importantly it removes the manipulative middlemen from the process. Neat organization at the
drivers’ end not only provides them an economic
stability but also provides an incentive for more
drivers to join in.
The plan was set but the initial barriers were quite
daunting. With no companies offering inter-city
projects, Blackbuck had to settle for intra-city
transportation for PepsiCo Inc; quite different from
what they set out to do. However, in April 2015,
they closed a Series A funding of $5 million from
Accel Partners and Flipkart which gave Blackbuck
renewed vigour. By the time they received another
$25 million in Series B funding from Tiger
Global, a New York-based hedge fund, Blackbuck
had 8 big clients including Hindustan Unilever
iit Technology Ambit / NOVEMBER 2018

Limited, Jyothy Laboratories, Hindustan CocaCola Beverages, AMUL, Haldia Petrochemicals
Limited, Godrej Consumer Products Limited,
Asian Paints, ITC Limited, Marico and Britannia.
etc. Blackbuck also tied up with oil companies,
tyre makers, financial institutions among others,
who refer the company to their clients, the truck
owners.
Blackbuck apps include Blackbuck BOSS,
Blackbuck Blaze: Find Trucks, and e-Way Bill Easy process to generate e-way bill. These apps
collectively help orchestrate the marketplace
platform for freight where shippers and fleet
operators can engage seamlessly. Charging a
commission of 10-20 percent per booking,
Blackbuck today 9000+ clients, 2,00,000+
partner trucks and a presence in over 1000+
locations in the country.
However, the B2B logistics market is being eyed by
giants like Mahindra and Mahindra, who launched
SmartShift, a bidding app for transporters to
connect directly to businesses. Other prominent
players in freight logistics include Locus, Locanix,
ElasticRun, 4tigo Network Logistics etc. Another
big logistics player in the space that can be
considered direct competition for Blackbuck is
Rivigo. Contrary to Blackbuck, Rivigo, another
logistics company based out of Gurgaon is using
a driver relay model to produce unparalleled
delivery times. In this way they also ensure that
the driver spends less time away from his family.
As of October 2018, both Rivigo and Blackbuck
are well-funded having received Series D funding.
The Blackbuck team understands logistics to be
a global problem and they aim to set foot out into
the world after properly understanding the case in
India. In the short term, the team aims at targeting
a 1 percent market share of the trucking industry,
with all trucks running every day generating a
revenue of close to $2 billion in the next few years.

18

iit Technology Ambit / NOVEMBER 2018

Evolution of Indian Space
Research:
The past, present and the future
“Use of Space Technology for the use of common man’ and
when you know that every drop of your sweat means a phone
call from a remote village in Nagaland to a suburb in Bombay,
inspiration looms around!”
ABOUT THE EXPERT :

Dr

V Narayanan took charge as the new director of Liquid Propulsion Systems Centre (LPSC) of
ISRO in January earlier this year. He did his M.Tech in Cryogenic Engineering (1989) and PhD in
Aerospace Engineering (2000) — both from IIT- Kharagpur and joined ISRO way back in 1984, later
qualifying to pursue Ph.D. from ceramics engineering in 1988. Since then, it has been no looking back
for Dr. Narayanan as he guided the liquid propulsion activities of ISRO and was instrumental in finalising
the Liquid Propulsion Roadmap of ISRO for the next 20 years.
19
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“31 satellites will be launched in one go on January

10th, 2018”. ISRO smiles from a distance.

From its initial dragging of rockets and satellites
on bicycles and bullock carts, ISRO has gone up
to the world record of 104 satellite launches. The
PSLV-C37 has finally etched the place that it has
long fought for. And in this journey from caves to
castles, ISRO’s unit of Liquid Propulsion Systems
Centre (LPSC) shares a large credit.
Dr. V Narayanan joined ISRO at a very junior
position after his graduation. The Liquid
Propulsion Project of ISRO had just started.
Only 5 countries except India possessed this
technology and naturally, held it close to them.
Those were the times when the competition and
rivalry for excelling in fields like space exploration
was taken up upon honour and pride of nations. We
are all familiar with the cut throat race of Russia and
USA to send the first man on space. India, realising
that it needed these basic technologies for its future
space technology development, started asking these
countries for aids. This was a time of crisis, when
we had to establish our place in space technology,
but being having just gotten independence and
being burned out by poverty, resources lacked
everywhere. Initially Russia came to help but due
to some political issues, India couldn’t accept help
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from them. This left our scientists and scholars on
their own feet, lost into a forest of hints but no way
forward. That was the time when all the scientists
associated with ISRO decided to start from scratch
and build it all on their power. What once seemed
to be a bane, started appearing as a point of change
for liquid propulsion technique for ISRO. A lot
of path breaking discoveries came forth and our
scientists started realising their potential and this
independence brought out a new wave of light in
the cabins of ISRO.
After days and nights of hard work and a lot of
personal sacrifices on his part, Dr. Narayanan
could see the flowers blooming after a harsh winter.
There was a remarkable 17000 km/h addition in
the velocity of their space crafts. Around early June,
when it appeared in public and Dr. Narayanan’s
works came to forefront, he was appointed to the
post of Director,Liquid Propulsion Systems Centre
(LPSC) of ISRO . He accredits his team and
explains how it was because of their joint efforts
that they could make it happen. From the day of
inception of the idea to actually seeing it take off,
it took the ISRO scientists just 28 months. Most
of the powerful and developed countries spent
around 40 months to complete this project. ISRO
works on the ideals of its founding fathers, i.e,
‘Use of Space Technology for the use of common
man’ and when you know that every drop of your
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sweat means a phone call from a remote village
in Nagaland to a suburb in Bombay, inspiration
looms around!

What is next for LPSC in ISRO?
There is a clearly laid out plan of three launchings
ahead and the unit has been working on the
propulsion road map since last one year. LPSC,
ISRO has proudly completed thirty years and
was behind the successful Mangalyaan and
Chandrayaan. It is planning to extend it to
Chandrayaan II with revised features. Chandrayaan
II will be constituting of two models- An orbital
model to revolve around moon and the other one
to land on the surface slowly. The Propulsion
centre is working to reduce the weight by 4 to 5
kgs using liquid oxygen propulsion which will have
a drastic impact on the efficiency. We can expect
this to launch within 2.5 years.
LPSC will also be working extensively on space
crafts. Space Scientists say that 60% of a craft’s
weight is due to the propulsion system. However,
if this is replaced by an electric propulsion system,
this payload can decrease drastically. The mass
can be brought down effectively and can be instead
used to accommodate more useful payload.
The Propulsion units are also keen on working on
green propulsion systems. They have submitted
the reports for the same and are waiting for
discussions on the same. Very few counties have
actually materialised this plan and India hopes to
be one of the first in the same.
ISRO scientists do not want to be left behind
when it comes to ambitious projects like Human
Space Sending missions.Dr. Narayanan hasn’t got
an approval for the same but wants to keep his
team ready for whenever the Center shows him
green flag.

Setting a pace with NASA
ISRO is running its own race and getting better
with each launch and paper. Our space curators
started it off as late as 1963. Dr. Narayanan smiles
and recalls the morning of 24th November, 1963
when they launched a rocket imported from US
and used the payload imported from France.
During 1967, Russia had already successfully
sent a man to space and both US and USSR
were furiously working towards sending a man to
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moon. India, however, during this time had just
gotten out from the post independence tremors
and rifts. Our country was in chaos and in dire
need of basic amenities like fooding and clothing.
We lacked basic health and education facilities.
Dr. Narayanan recalls his colleagues calling it a
‘Bullock Cart and Bicycle’ era. We were effectively
50 years behind these countries and transported
iit Technology Ambit / NOVEMBER 2018

rockets on carts and cycles. NASA and ISRO
started off with completely different missions and
on different grounds. Looking back, we’ve actively
worked to bridge this gap and are accelerating at
a faster rate. Chandrayaan was the first one of it’s
kind to discover water molecules on the surface of
the moon. The PM used to joke around that our
Mangalyaan, despite being a maiden attempt, was
successful at a cost lower than an auto fare. ISRO
has launched more than a hundred of satellites and
quite ironically, American media has reported this
far more than our media.

The inspiration
ISRO was denied technology by a lot of countries
in its initial years and now when we look back, it
all contributed in strengthening us. We created it
all from the very beginning and marked it all with
our tricolor. We’ve owned the pride of making our
own technologies and building up on them. ISRO
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has always been clear about what it’s initial ideals
were. It has constantly strived towards improving
communication facilities, television services,
weather forecasts and navigation for India. Dr.
Narayanan laughs saying that we’ll probably release
this if our satellites were shut out for thirty minutes.
The government, Dr. Narayanan says, has been
extremely helpful in all of it. Almost all the political
parties realise the importance of such a prestigious
institution in India and have supported throughout.
The key to having a very productive research in
all the institutes across India is a clear set of goals.
ISRO has them clear- 18 launches per year and it
is prepared to do whatever it takes to move toward
that.We need to create this system so that we
get results. Research should not be restricted to
cupboards rather it should come out of the doors
and light up the houses of the poor. Our research
should touch lives and it will be only then when we
can boast about taking mankind a step forward.
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