iit TECHNOLOGY AMBIT
iit TECHNOLOGY AMBIT envisions to identify emerging technologies and research carried out by
the stakeholders of IITs. The analysis of the impact of these developments is done to assist the Tech
Sphere of India and beyond to be at pace with the latest.
The entire content is prepared by our team from IIT who firmly believe in the futurism of technology
and are driven to contribute to building a better society through technological advancement.
By stakeholders we refer to the trinity of alumni, professors and students of all IITs.
Founded in 2018 in IIT Kharagpur, we actively look towards contributions from all IITs.

about this edition
The issue focuses generically on Computer Vision and its subsequent applications.
Specific attention is given to the concept of ‘smart cities’ that are an exemplary application of cutting
edge technology of IoT and machine learning that can create a significant sociological impact.
Emerging technology of 3-D imaging and application of computer vision to the cinematics industry
follow.
In another article defence research in India and potential investments in defence are discussed and parallels from other major powerhouses are drawn.
The contrarian views on Science and Spirituality are amassed based on an interview with a PhD turned
Yogada Satsang General Secretary, Swami Swaranananda.
Digressing from the core, we have the Tech Gospel ruminating on the Philosophy of Technology. He’ll
be with us for the upcoming issues as well.
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The Perspective
of

3D IMAGING

“From Depth effect in dual cameras to medical imaging and
3-D printing. The evolving field of 3-D imaging might just be
a game changer.”
ABOUT THE EXPERT:
Professor Chaitali Chakrabarti is a Professor at School of
Electrical, Computer and Energy Engineering at Arizona
State University. She has been honoured with numerous
awards including Distinguished Alumni Award, Dept. of
Electrical and Computer Engineering, University of Maryland, College Park (2013), Fulton Exemplar Faculty Award
(2014).
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Medical imaging is the technique and process of creating visual representations of the interior of a body
for clinical analysis and medical intervention. Ultrasound medical imaging is a very promising medical imaging technology because of ease of use and
non-invasiveness. 3D ultrasound imaging has significantly improved accuracy in diagnosis compared
to 2D imaging. However, its high computational
complexity and resulting high power consumption
has precluded its use in hand-held applications.
Professor Chaitali’s current work on portable medical imaging is aimed at generating high-quality 3D
imaging by a small form factor device with limited
power budget. 3D ultrasound imaging can also be
used for accurate blood flow analysis, where the
blood velocity profile is used to diagnose different
types of cardiac diseases. Prof. Chaitali’s vision is
to make portable 3D ultrasound imaging devices a
reality. They will be available to all medical practitioners and become the ‘stethoscope of the future’.
For many years now we all have been blessed with
the ability to click photos on our phone. This has
pretty much revolutionized everyone’s life in the
21st century. The imaging capabilities of our phones
are based on 2D imaging. How about if we could
capture the world around us from all perspectives
in 3D. Extensive research is going on to enable fullfledged 3D imaging on our mobile phones. While
this technology is not yet available on our smartphones, it might not be a very far-sighted dream.

3D imaging relies on stereography, which we can
observe from a familiar source: the human vision
system. Humans see things with two eyes set slightly
apart. This allows them to perceive depth in addition to the horizontal and vertical information reproduced by, for example, the standard 2D television screen. Since the eyes are separated, each one
sees the world from a different angle. The dimensionality that humans perceive in their vision comes
from the brain combining disparate images into a
whole – a phenomenon called parallax. Two lenses
are used in every 3D shot – each captures an image
slightly offset from the other. The images are edited
to display while maintaining full data fidelity. The
eye cannot process both sets of images on its own:
each eye processes its own set of images.
3D imaging can be achieved through active or
passive methods. Active systems use methods like
time-of-flight, structured light, and interferometry,
which generally require a high degree of control in
the filming environment. Passive methods include
depth from focus and light field. In snapshot-based
methods, the difference between two snapshots
captured at the same time is used to calculate the
distance to objects – this is called passive stereo imaging. It can be achieved by moving a single camera,
but using two cameras with identical specifications
is more efficient.
3D imaging has opened possibilities for enhance-
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ment and new innovations in a plethora of avenues. We can already see all the latest smartphones coming
with dual camera, where the dual camera uses 3D imaging to create that depth of field effect. Several companies have developed apps which are capable of 3D modeling at a very moderate level. Experiments have
been going on with augmented reality and 3D image manipulation. These will allow users to play with 3D
images that can be created using a 3D printer, enabling a more interactive user experience. Archeologists
are also leveraging 3D imaging technology to help preserve sites and findings. Because excavating dig sites
creates a high risk of destroying the story behind it, archeological professionals are eagerly turning to 3D
modeling technology in order to help preserve the information found in a site, discover new areas to start
digs, and to create models of ancient artifacts using 3D printing.
In the medical front, prosthetic limbs can be manufactured at a much lower price with advancement in 3D
imaging. Facial implants can be done much easily with reduced risk. Diagnosis of heart diseases can be
enhanced by building an extremely accurate real time 3D anatomic model of patient’s heart which will improve diagnosis and treatment. 3D imaging also allows for the creation of highly-detailed medical models,
giving medical practitioners an inexpensive alternative to learn about the human anatomy without having
to use actual human body parts.
We can but predict how the amazing future prospects of 3-D imaging will lead to enhancement in a myriad
of sectors. We can be excited and optimistic about how of 3-D imaging will morph our near future!
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Did you just
say
‘SMART CITY’?
“Smart cities are robust, resilient to natural disasters, weather fluctuations and much kinder
to the environment. The confluence of IoT, artificial intelligence and faster information
processing has made ‘smart cities’ a tangible reality!”
ABOUT THE EXPERT:
Dr. Narayan B Mandayam is a Distinguished Professor and the Chair of the Department of ECE at
Rutgers University. Dr. Mandayam was felicitated with the Institute Silver Medal at IIT KGP and
has won many other accolades ever since, including the IEEE Advances in Communications Award
(2015), IEEE Donald G. Fink Award (2014), Peter D. Cherasia Faculty Scholar Award from Rutgers
University (2010), the IEEE Fred W. Ellersick Prize (2009) and the Distinguished Alumni Award from
IIT Kharagpur in 2018.
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The increasing takeover of the 21st century by the
internet, advancements in communication technology, an abundance of computing and by the availability of a large amount of information we can ambitiously claim, that our lifestyles are to undergo
incredible changes in the coming future.
Imaginations of the past are going to come alive
when different areas of our life get digitally intertwined. Power grid control and monitoring, utility
management, transport, telecommunication, water
supply, waste management, education are set to undergo radical shifts leading to optimisation of city
operations and services. Seamless interaction will
be possible not only with communities but also with
operational systems and infrastructure. This vision
is slowly being realized with the emergence of smart
cities as the way forward for urban planning.
The term “smart city” is being used for the design of
new urban flows allowing for real-time interactions.
This definition being unspecific allows for open interpretation of its meaning. Essentially the concept
as Dr Mandayam quotes is simple, “Everything [in a
city] is connected to everything else!” What might
seem to be a simple definition comes with a daunt-
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ing task spreading over data collection through the
innumerable digital electronic sensors and integration of these sensors as a part of breakthroughs in
information and communication technology.
One of the keys to such a smart city on the internet
is efficient wireless resource management. Such an
intelligent city is definitely populated by an abundant number of devices all competing to access
these wireless resources faster. The result is the requirement for optimal and robust resource allocation. Having started his research with this concept,
Dr Mandayam has developed many frameworks
on which the algorithms used in wireless networks
function. “The ideas for such frameworks were
founded on principles from microeconomics, the
field of economics that models and explains how
real markets behave”, he explains stressing on the
importance of cross-field application of ideas and
theories. One of the interesting factors to consider was the people who use these devices and their
behaviour while interacting with them, which was
modelled mathematically with concepts from game
theory and prospect theory.
Currently working on designing smart cities which
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are robust, resilient to natural disasters and weather
fluctuations and which are kinder to the environment, Dr Mandayam shows excitement to the promise that is brought in by the development of machine
learning, artificial intelligence and faster information
processing. He predicts that they are going to revolutionise the fields of medicine, community welfare
and energy management. A number of cities including Amsterdam, Dublin, New York, Stockholm etc.
have implemented some of these ideas in a number
of sectors and have seen considerable success.
In India, the Smart Cities Mission- an initiative of
the Ministry of Housing and Urban Affairs, Government of India aims to develop 100 smart cities
by 2020. The initiative plans to utilise three models
namely, retrofitting, redevelopment and green-field
development to achieve the objectives. Retrofitting
aims to plan ways to integrate IoT in existing cities
with minimum infrastructural changes. Redevelopment involves replacement of existing environment
and co-creation of newer settings by mixed land use
and increased density. Greenfield development introduces smart city concepts in previously vacant
areas with proper planning, financing and implementation similar to the zealous attempt at developing ‘smart cities from scratch’ in PlanIT Valley in the
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North of Portugal and Songdo District in Incheon.
These projects involve sensors planted throughout
the city, interfaced with an urban operating system
where one machine provides instructions to another
and the goal is sustainability.
A major strategy undertaken by smart city experiments is the active engagement and collaboration of
the citizens to develop innovative e-services complimented by the services being offered by private,
transnational and open source developers. Data collection which is at the forefront of all requirements
poses a critical question on the balance that needs
to be struck between securing the privacy of individuals and providing the luxury that these services
promise. Apart from the ethical criticism which is
growing at an alarming discussion in various communities, the moral dilemma is whether we should
fully give in to the sumptuous embrace of an all efficient scientific system, thus moving further away
from the randomness of active and co-dependent
participation in shaping our own lives.
Then again it is these seemingly daunting and conflicting ventures that result in incredible discoveries.
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From the tech

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.
From this issue onwards, I will pop every time as a purveyor of the philosophy of technology.
I’ll start with a brief historical overview this time, then continue with a presentation of the themes
on which modern analytic philosophy of technology focuses on in the next issue. This will be
followed by a discussion of the societal and ethical aspects of technology, in which some of the
concerns of humanities philosophy of technology will be mulled over.
Let’s get to it, what you should read but what you don’t want to read:
It is largely by technology that contemporary society hangs together. It is hugely important not
only as an economic force but also as a cultural force. Since the last two centuries, it has gradually emerged as a discipline.
Philosophical reflection on technology is about as old as philosophy itself. Our
oldest testimony is from ancient Greece. There are four prominent themes:
One early theme is the thesis that technology learns from or imitates nature. For
example, house-building and weaving were first invented by imitating swallows
and spiders building their nests and nets.
A second theme is the thesis that there is a fundamental distinction between natural things and artifacts. Natural products (animals and
their parts, plants) move, grow, change, and reproduce
themselves by inner final causes; they are driven by the
purposes of nature. Artifacts, on the other hand, cannot
reproduce themselves. Without human care and intervention, they vanish after some time by losing their artificial forms and decomposing into (natural) materials.
For instance, if a wooden bed is buried, it decomposes to
earth or changes back into its botanical nature by putting
forth a shoot. In the Middle Ages, alchemy was criticized
on the ground that it can never produce ‘genuine’ substances.

GOSPEL

Aristotle’s doctrine of the four causes—material, formal,
efficient and final—can be regarded as a third early contribution to the philosophy of technology. The four causes
are still very much present in modern discussions related
to the metaphysics of artifacts.
A fourth point that deserves mentioning is the extensive
employment of technological images by Plato and Aristotle. Plato described the world as the work of an Artisan,
the Demiurge. His account of the details of creation is
full of images drawn from carpentry, weaving, ceramics,
metallurgy, and agricultural technology. Both Plato and
Aristotle found technological imagery indispensable for
expressing their belief in the rational design of the universe.
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Defence
Research
in INDIA
“The technological advancements in the Indian Defence
sector are at around 80 percent of that in major defence
oriented countries like the
USA”
ABOUT THE EXPERT:
Dr. Samir V. Kamat is currently the Director
General, Naval Systems and Materials, Defence Research and Development Organization
(DRDO). He received his B.Tech in Metallurgical Engineering from IIT Kharagpur in 1985
and Ph.D. from Ohio State University in 1988.
He has published more than 180 papers in peer
reviewed International Journals.
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“The technological advancements in the Indian
Defence sector are at around 80 percent of that
in major defence oriented countries like the USA”,
states Dr. Samir V Kamat, Director General, Naval Systems and Materials, Defence Research and
Development Organization [DRDO]. Currently the
6th largest country in terms of defence spending,
India is the largest importer of arms in the world,
accounting for 14% of the Global Share of Imports
between 2011-2015. This calls for greater investment in defence research in India and Dr. Kamat
feels that, R&D which is not deemed as lucrative a
career in terms of money, needs to invite passionate
young individuals into it. The promotion it requires
needs to happen at the school level and Universities
have to align themselves with this vision.

product within the country. If unavailable, the product or material can be imported and the necessary
measures have to be taken to learn and start the
production in-house. The ultimate goal is to ensure
that the design and development happens inside the
country. Due to the enormous support to this campaign by the Government of India, a large number of
private companies are supplementing the pre-existing PSU’s and ordnance factories in defence technology advancements. This comes at the right time
to make the best utilization of the disruptions that
new technologies like machine learning and artificial intelligence have created in the defence sector.
Many of the previously manned systems are being automated thus radicalizing the nature of warfare. “Ultimately, technology is the war-winner and
everyone wants to maintain an edge.”

In terms of materials research however, he says India can make any material with properties similar to
the best in the world but may choose not to, to save
upon costs.

“Make India prosperous by establishing world class
science and technology base and provide our Defence Services decisive edge by equipping them
with internationally competitive systems and solutions” reads the vision statement of DRDO. Arguably, one of the best ways to achieve peace is to
be the strongest. One of the major challenges for
materials research is that it necessitates a futuristic
approach because of its time demand. One needs
to look 15 years down the line to understand the
possible material requirements. The process is tedious beginning with intense study of global literature
and is finalized only when the material and the technique is reliable, stabilized and certified after pass-

DRDO, India’s premiere agency for military research and development works on the complete
process of research, indigenizing the materials and
developing certified techniques to manufacture
components out of it. Emphasis is being laid on developing more and more inside the country through
various schemes one such being the ‘Make in India’.
As Dr Kamat explains, according to this initiative,
the first preference is given to buying the required
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ing through a series of tests in different batches and
proving on an industrial scale, that the properties
are above the minimum in all of those batches.
Material development which used to be an empirical approach has been revolutionized with the
advent of modelling techniques where it is possible to build a material without conducting experiments. Any new material takes about 10-15 years till
it comes to the development stage, whereas weapon
development takes around 4-5 years. However with
modern techniques this has drastically reduced to
8 years.

of both the material and weapon development to
roughly 4-5 years. The strategic goals of the MGI is
to integrate experiments, computation, and theory,
to facilitate access to materials data, to equip the
next-generation materials workforce and to enable
a paradigm shift in materials development.
Defence research in any country is non-negotiable
and hence the pace of discovery and deployment of
advanced material systems are absolutely necessary
to achieve global competitiveness. India is on the
rise but more needs to be done within and more
needs to be done faster.

United States has launched The Material Genome
Initiative- “ a multi-agency initiative designed to
create a new era of policy, resources, and infrastructure that support U.S. institutions in the effort
to discover, manufacture, and deploy advanced materials twice as fast, at a fraction of the cost.” This
in effect should successfully match the time cycles
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SPIRITUALITY
of SCIENCE
“Many people talk of feeling,
under the right conditions, like
they’re in the flow, as if something greater has taken over and
they’re simply letting it happen.
Writers, artists, musicians, designers, athletes, and many others have experienced this state
of flow, or being in the zone.”
14

ABOUT THE EXPERT:
Swami Smaranananda Giri is the General Secretary of the Yogoda Satsanga Society of India
(YSS), founded by Sri Paramahansa Yogananda in 1917. He is a Postdoctoral Fellow from
Concordia University, Montreal, Canada, and
a PhD in Electronics and Communication Engineering from IIT, Kharagpur. In 1985, Swami
Smaranananda was to decide whether to join
the former President of India Dr. Abdul Kalam
in his missile project as a Scientist or Yogoda
Satsanga Ashram as a sannyasi, and chose the
latter.
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From the times of Isaac Newton being set to
flames for questioning the spiritual belief of
the Roman Catholics and to common debates about the supposed nemeses science
and spirituality, both science and spirituality
have always been considered disjoint sets.
They seem to make sense individually but
when seen in the same light, they look in rift
with each other.

with problems such as depression, anxiety,
imposter syndrome, unsatisfied lives, loneliness and self doubt. While around-theclock internet access and air conditioning
can provide us physical comfort and a sense
of ‘look-how-much-we-have-progressed’,
the internal rifts of human beings aren’t entities that have their solutions in mathematical equations or electronic boards.

Perceptions about science and it’s progress
are on the rise given its impact it has had
on our lives, but the notions of spirituality
are at a steady decline probably because
of this rapid pace of our 21st century life.
However, as more than a few individuals
have realised, different realms of spirituality
continue to touch our lives consciously and
subconsciously.

These are the times when Spirituality comes
to our rescue and shows us a way through
the spiral of the tornado within. Swami has
worked on pulling people out of these mental states to realising ‘inner peace’, as he calls
it, through meditation and development of
focus. He had come to IIT Kharagpur for
his PhD and the power of immense focus
and meditation helped him complete his
PhD three months prior the minimum time.
This served as an eye opener to him as to
how numerous lives can be touched by this
intangible power.

“I’ve realised that despite spending years
with chips and circuits that can revolutionize human life, there is something it can’t
bring to them. The inner peace, the satisfaction and the sense of fulfilment in life.”
Swami Smaranananda says on his famous
choice of giving away his career in Electronics and embracing wholesome spirituality as
his way of life.
The kind of problems we face as the time
progresses, sadly, aren’t just restricted to
food, clothing and energy. Unlike the prehistoric man, we stand on the battlefield
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Why would, however, anyone choose a path
of an ascetic and a monk after having a successful career in technical fields and getting
widespread recognition for the same? This
is a sort of question Swami Smaranananda and other individuals like him have been
asked very frequently. “There are thousands
of people out there who would do well in
these technical fields and contribute to mankind by the way they see. They could touch
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a million homes across villages and
make commodities of technical values
available to them at ease. They deserve all my respect and love for that.
However, what about the spirit that
resides inside of all of us and is nourished more by inner peace and contentment than an extravagant smart
phone in your pocket? The knowledge
I realised I had attained after hours of
meditation and focus was something I
really wanted to share. However, it all
boiled down to one decision and then
there is no looking back now”
The interesting and easily mistaken
part of this debate between men with
glasses and men with saffron shrouds
is this- Even the ‘real problems’ like
women’s rights, community disharmony, terrorism and water shortage
have got its roots in spirituality as
much as science. Unless the two views
join forces, we won’t be using our full
human capability to solve problems.
Such a comprehensive human effort
is precisely what global solutions require. Beyond providing a platform for
addressing humanity’s problems, the
joint efforts of science and spirituality
promises to be the foundation for the
next evolutionary leap in human potential. An example to this cohesion, as described in
an issue of Forbes is the ‘in flow’ idea. What’s really fascinating about this idea is that it’s
not actually specific to spirituality: many people talk of feeling, under the right conditions,
like they’re in the flow, as if something greater has taken over and they’re simply letting it
happen. Writers, artists, musicians, designers, athletes, and many others have experienced
this state of flow, or being in the zone.
Sounds more like spirituality than science? Why not, because deep down under the ground
where it’s hard for us to touch and see, these commodities have more in common than the
same first letter.
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COMPUTER VISION
TECHNOLOGY
that well, won an
OSCAR!
“Computer graphics has simplified the life of movie directors. We can now create realistic models of vehicles including
spaceships and submarines,
skyscrapers, metropolises and
effects such as water ripples and
fire.”

ABOUT THE EXPERT:
There are Oscars for science and technology as
well! Prof. Parag Havaldar, a computer science
alumnus of IIT Kharagpur, brings this to light
with his recent achievement. He won the Oscar
Technical Achievement Award for technical
development of expression-based facial performance capture technology at Sony Pictures
Imageworks.
“Expression based performance capture technology” a string of difficult words at the first
glance but read it twice and it’ll make sense. It
is basically the digitalisation that made possible
movies like Avengers, Spiderman 3 and Avatar.
When manually shooting expressions in tough
settings like rough terrain, feeble light and water began to take a toll on film producers’ pockets, directors began resorting to computer programs to ease the job.
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How It All Began
Remember Gollum from ‘The Lord of the Rings’?
Actor Andy Serkis enacted the memorable character and started the revolution in creating digital
characters that engage audiences emotionally.
Sony Pictures Imageworks was the first system to
venture into improving this error-prone process.
The Imageworks Academy went through a lot of
research for fifteen years and was finally awarded
in 2017. Led by a dearth of resources, collaborations with departments had to be done leading to
a camaraderie between tracking teams, integration
teams and animation teams. Prof Havaldar is grateful to his project management and control teams
for their integration.

How It Works
Vectors. They are entities of linear algebra. In
digitalisation of actors’ faces, the vectors contain
information about different expressions and the superposition of them is the movement of the visage.
First, an actor’s face is scanned in a variety
of expressions with appropriately positioned video
cameras to analyse the signals and translate them
onto a digital face. This is made possible with 3D
construction, tracking and optical flow. The actor
continues to act as directed to develop a 3D facial
model. The FACS (Facial Action Coding System)
by Paul Eckman lends the aspect of psychology
and medicine to the structure. It is the standard
basis for representation of human facial emotion.
All this helps create a co-ordinate space of
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facial vectors where each expression is a sum of
certain basic facial expressions. For example, an
expression of awe could be the sum of an expression of respect plus an expression of fear. Or an
expression of adventure can be displayed as one of
fun added to one of danger.

What All It Can Achieve
Computer graphics has simplified the life of movie directors. We can now create realistic models
of vehicles including spaceships and submarines,
skyscrapers, metropolises and effects such as water
ripples and fire. This is evident in successes such
as ‘The Polar Express’, ‘Monster House’, ‘Starwars’,
‘Beowulf’, ‘Hancock’, ‘Planet of the Apes’, ’Watchmen’, ‘The Curious Case of Benjamin Button’ and
‘Warcraft’. Real actors can be made to look younger or older and dead actors can be digitally resurrected. Groundbreaking performance of actors has
enabled us to produce stylised faces, humanoid
faces and real faces on screen.

Experience in Hollywood
Prof. Havaldar recounts fond memories with Sir
Anthony Hopkins to satisfy his curiosity about how
captured data was processed to obtain the final
product on screen. He has also interacted with
Mark Strong on the sets of ‘Green Lantern’ and
agrees that the actors’ talent and understanding of
the production makes the process go a long way.
Oscar winning Parag Havaldar has helped
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actors understand the goals of his technology so
that the director can comfortably ease them into
an award-winning performance. The calibration
requires guiding actors through a series of expressions as they get into the skin of their characters.

The Challenges Faced
While Prof. Havaldar’s technology has become
crucial to engaging the audience in a cinematic
movie experience and allowing them to suspend
disbelief to get emotionally immersed, it’s among
the hardest problems of computer graphics. Creating realistic digital faces in animation depends on
how faces move in their natural timing because our
perception of years makes us judge the correctness
of the observed facial expressions. The smallest
mistake in timing and movement causes suspicion
in believing the face is real.

The Solution
With an expertise in computer graphics and computer vision, Prof. Havaldar was able to analyse an
actor’s performance in body and face to translate
the movement and emotion to a digital actor on a
large scale while simultaneously preserving the creative iterations artists provide towards final animations. He borrowed formulations from behavioural
science, medical anatomy, psychology and the
artists’ animation workflows.

How It’s Taken To The Third Dimension
Each of our eyes has a slightly different view of
the same object and our mind discerns it in 3D.
In films, two different images for every frame are
made and shown to the left and right eye individually at a very rapid rate. The persistence of vision
helps us to perceive stereoscopic video.
Technologies like IMAX 3D and RealID
filter left and right images with directionally polarised glasses handed out in theatres. There are
two ways to go about the sequence. The first is to
capture two video streams with a stereo camera rig
and the other is to capture one stream but reconstruct the second stream in the post.
The issue faced with a rig is that it is bulky
and vibrates, causing spatial disparities. Each of the
two cameras on the rig responds differently to colour and reflectances. This has to be done without
ever knowing how the stereo effect will play out in
theatre and might cause displeasing stereo experiences for audiences. ‘Ninja Turtles’ and ‘Blue
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Alien’ have used virtual puppets which need a rig
for adaptation.
Though capturing just one stream allows for
creative control of spectroscopic depth perception
while making the second stream in the post, it is
great manual work of image segmentation. This
problem is yet to be solved through appropriate
algorithms.

Motivation
As a student, the professors and mentors that
Prof. Havaldar had in the University of Southern
California had research interests from fundamental signal-processing to high-level cognitive brain
models. Digitalisation influenced entertainment in
Los Angeles, a place where this industry thrived.
After a brief tenure in gaming platform
softwares like Sega and Nintendo, he joined Sony
Pictures as a software engineer. He found a visionary in Robert Zemeckis whose ongoing project
‘The Polar Express’ boldly adopted performance
capture technology. Multiple vision cameras recorded actors and then translated the performance
to a digital character on screen.

Scope for the Future
There is barely anyone who’s not into gaming or
at least not intrigued by its realistic imagery and
interactive animations. Computer gaming technologies have rapidly advanced with faster GPU
platforms and hardware like Sony Playstation,
Xbox etc. The key to the massive success of major
league games like Call of Duty, World of Warcraft
and Overwatch (which were brought about by Activision-Blizzard, where Havaldar currently works)
was the realism of the environment created by the
game.
For those who wish to venture into gaming,
keep in mind that besides graphics, you should also
explore the domains of natural language understanding, machine learning to understand speech
and photorealistic rendering. Do not get bogged
down by the dominant idea that haunts young
minds, ‘Everything is already done and discovered.
What is left for me to do?’ While technology has
progressed fast, there is still scope for creating
intelligent characters which don’t just mimic a
pre-recorded performance but respond to stimuli
based on trained data sets. With cognitive computational models of motion and emotion, you can
make digitally ‘active’ characters digitally ‘alive’.
You can make movies go from plain story-telling to
story-defining.
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Prof. Havaldar has a vision for digital immortality, where you can create your own digital avatars
that look and behave like you! This will soon be commercialised with virtual reality and multiscopic holographic projections.

Message for Youngsters
Prof. Havaldar is a professor of Computer Science at his alma mater, University of Southern California
where he pursued his PhD in computer vision and computer graphics after developing an interest in digital imaging at IIT Kharagpur. He believes youthful minds challenge him with the vibrant ideas they bring
to the table.
He is of the opinion that while students abound in merits in mathematics and science, they must
develop an experimental, investigative mind outside the classroom and beyond the textbook. Students
interested in gaming, animation and film technology should go the extra mile to understand the link between technology and art. Instead of being overwhelmed by the digital aspect alone, students should take
the effort to realise technology plays a subsidiary though respectful role in art. The realisation should
dawn on you that no matter how advanced, technology always fails if an artist cannot use it to accomplish
his/her art. The best technology is the one whose presence is never felt.
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