


I t  is my great pleasure and honor to write this message for the InPhase magazine.  I 
take this opportunity to put on the record that year 2019 happens to be the Si lver 
Jubi lee year for both the Department and I IT Guwahati .  This milestone has a special 
s ignif icance in the l i fe of any inst itut ion as it  s ignif ies a coming of age and matu-
r ity .  On looking back,  one feels proud to be associated with an Inst itute which has 
seen phenomenal growth and set up high academic standards.  In recent years ,  both 
national and international ranking agencies have placed I ITG among top 10 institutes 
of the country.  In 2019 QS Global Rankings,  the Department secured a place in the 
200-250 bracket and has become one of the best-ranked departments of the Institute. 

But this is just the beginning. With maturity comes the greater responsibi l it ies.  In the 
present t ime, the Department,  as wel l  as the Inst itute,  is facing chal lenges in terms 
of changing prior it ies .  Those chal lenges are compounded by the continued increase 
in the student intake in the last few years and the demising budgetary support for 
the capital  expenditure.  There is a greater need for the Department to engage in 
cutting edge research in collaboration with the reputed industrial and academic part-
ners .  With increased competit ion and being situated far away from economic/indus-
tr ial  hubs of the country,  i t  is not easy to succeed on that front .  For that ,  we need 
to chalk out a clear strategy focusing on our strengths and put in sustained efforts .  
  
Recently ,  the Department has achieved another milestone with the award of 100th 
PhD degree. The Department has expanded its post-graduate programs and is actively 
seeking the involvement of industr ial  col laborations to enrich them. From July 2019, 
the Departments of CSE, EEE and Mathematics are joint ly start ing a new interdisci-
pl inary post-graduate program in Data Science.  Supported by the FIST grant from 
the Department of Science and Technology GoI ,  a device fabrication faci l i ty is being 
set up in the Department.  Despite al l  these efforts ,  many more proactive steps are 
required to be taken with a lot of self-bel ief .  We can draw inspiration from the quote 
of Dr.  A. P.  J .  Abdul Kalam, great aeronautical engineer and statesman, “ I f  four things 
are fol lowed - having a great aim, acquir ing knowledge, hard work, and perseverance 
- then anything can be achieved.”  Therefore,  I  am confident that with the support 
of al l  stakeholders we would continue to march on the path of excel lence and serve 
the nation.

I  s incerely thank al l  the contr ibutors to the current issue for their  excel lent art icles 
that touch upon some very pert inent issues .  The InPhase magazine cont inues to 
showcase the extraordinary talent among us and they al l  truly deserve our admira-
t ion.  Kudos to the editorial  team for compil ing such an interesting issue.  I ’m looking 
forward to the next issue of the InPhase. 

With best wishes to one and al l .

Sincerely ,
Prof .  Rohit Sinha
Head, Dept of EEE
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Greetings!

Sir David Brewster was a distinguished British scientist we more commonly know from Brewster’s 

angle.  While looking at some objects at the end of two mirrors,  he noticed patterns and colors 

were recreated and reformed into beautiful  new arrangements.  He named this new invention 

after the Greek words meaning “beautiful  form watcher” . 

A cardboard box, some mirrors ,  and a few pebbles.  Who knew these seemingly mundane and 

common items could become a del ight of beautiful  patterns and intr icate designs.  The kalei-

doscope has been a favorite toy during each of our chi ldhood days. 

 

This 16th edit ion of InPhase aims to be a kaleidoscope, a kaleidoscope upon shaking which 

can alter your perspective,  give you insights,  be fodder to your brain,  motivate you to work 

on your idea,  pursue your long-standing dream, and think dif ferent ly .  We bel ieve that the 

essence of the beautiful  is  unity in var iety ,  and hence in this edit ion,  we’ l l  take you on an 

intr iguing journey of the various facets of our department.  From the intr iguing research art i-

cles to student and faculty experiences at I IT Guwahati  to the story of our f i rst ever super-

computer ,  this edit ion has it  al l .

We sincerely thank al l  the authors for contr ibuting to the magazine and writ ing such prodi-

gious art icles.  We truly hope that you enjoy reading the magazine. Do remember to share your 

views on the magazine as it  would help us in f ine-tuning our efforts with our readers’  expec-

tations.  See you again next year!

TEAM INPHASE



6 FACULTY ADVISING 

– IN LOVE WITH 

BROKEN SYSTEMS

Fa c u l t y  a d v i s i n g  i s  a n 
i n s t i t u t i o n  e s t a b l i s h e d 
to  ac t  as  a  helping hand 
f o r  s t u d e n t s  i n  t h e i r 
academic journey.  In this 
a r t i c l e ,  f o r m e r  g e n e r a l 
s e c r e t a r y  o f  C e p s t r u m 
N e e r a j  S h a r m a  a r g u e s 
a b o u t  i t s  u t i l i t y ,  a n d 
i m p l e m e n t a t i o n  g i v i n g 
constructive suggestions 
to  improve the system.

9 THE NEXT 

GAME CHANG-

ERS - JOURNEY 

OF IIT GUWAHATI 

STARTUPS
 

I I T  G u w a h a t i  h a s  b e e n 

churning many successful 
s t a r t u p s  e v e r y  y e a r.  I n 
t h i s  t e x t ,  w e  w i l l  t a k e 
you through the journey 
o f  a l l  t h e  s t a r t - u p s  t h at 
has  been co -founded by 
I IT  a lumni .

15 OF CARTS AND 

HORSES

I n  this  brew of  stat ist ics 
a n d  c o m i c s ,  Ce p s t r u m’s 
f a c u l t y  c o o r d i n a t o r 
R i b h u  e x p l a i n s  t h e 
c o n c e p t s  o f  c o r r e l a t i o n 
and causal ity with a dash 
of  random processes and 
t ime ser ies.

18 ANGRY INDIA 

DOES IT - THE 

STORY BEHIND 

INDIA’S FIRST 

SUPERCOMPUTER

I n  S e p t e m b e r  2 0 1 6 ,  I I T 
G u w a h a t i  r e c e i v e d  i t s 
f irst  ever supercomputer, 
PARAM Ishan,  the fastest 
i n  t h i s  n e i g h b o r h o o d 
o f  t h e  c o u n t r y.  I n d i a ’s 
struggle for an indigenous 
s u p e r c o m p u t e r  i s  a 
thril l ing saga of fightback 
p u t  f o r t h  b y  a  n a t i o n 
a m i d s t  c h a l l e n g i n g 
t i m e s .  S o,  h o w  d i d  w e , 
as a countr y,  end up with 
these supermachines? 

21 MY TOUR OF DUTY 

IN THE NORTHEAST

I n  th is  ar t ic le,  Professor 
A m i t  S e t h i  s h a r e s  h i s 
exper iences  being an I IT 
undergraduate himself  to 
teaching undergraduates 
at  I IT  Guwahat i .  He ta lks 
a b o u t  h o w  h e  f e l l  i n 
love  wit h  t he  cul ture  of 
Nor th- east  and discusses 
h o w  t h e  i n s t i t u t e  c a n 
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progress,  given the r ight 
choices  are  made.

26 TO INFINITY AND 

BEYOND

A s h u t o s h  S h a r m a , 
e x - S e c r e t a r y ,  E q u i n o x 
C l u b ,  t a l k s  a b o u t 
d e v e l o p i n g  a n  i n t e r e s t 
in the f ield of  Astronomy 
a n d  g i v e s  i n s i g h t s  o n 
how to  get  s tar ted with 
research in  the same. 

28 FROM EEE TO IEEE 

- EXPERIENCE OF 

WORKING IN IEEE 

IITG STUDENT 

CHAPTER

The general  secretar y  of 
the IEEE Student  Branch 
o f  I I T  G u w a h a t i  t a l k s 
about  his  journey in  the 

r o l e ;  a n d  t h e  l e a r n i n g s 
a n d  m u s i n g s  o f  h i s 
tenure. 

30 BIOMEDICAL IMAGE 

PROCESSING

The world of  possibi l it ies 
t h a t  w a s  o p e n e d  i n  t h e 
f i e l d  o f  B i o t e c h n o l o g y 
d u e  t o  t h e  a d v e n t  o f 
s c i e n c e s  l i k e  I m a g e 
Process ing and M achine 
Learning took the wor ld 
by storm.   I n  this  ar t ic le, 
M ay a n k  t a l k s  a b o u t  t h e 
prospec ts  of  B iomedical 
I m a g e  p r o c e s s i n g  a n d 
how i t  could change the 
wor ld ;  forever.

34 GREAT EXOTIC 

INDIAN EXPERIENCE 

– PERSPECTIVE 

OF AN EXCHANGE 

STUDENT

M o v i n g  t o  a  n e w  p l a c e 
can be daunt ing for  any 
one but  not  i f  the place 
i s  I n d i a  a s  i t  s e e m s  i n 
this  br ief  t reat ise  by our 
guest from Syria.  Journey 
across India with Sami as 
t h e  co u n t r y  s t a n d s  t r u e 
to  i ts  her i tage of  “At i th i 
d e v o  b h a v a ” f o r  t h i s 
young student . 

36 HOLISTIC THINKING 

IN RESEARCH

R e s e a r c h  i s  a  f a i r l y 
v a g u e  p r o c e s s .  A  q u i c k 
G o o g l e  s e a r c h  b r i n g s 
u p  t h i s  d e f i n i t i o n :  “ t h e 
systematic  invest igat ion 
i nto  s o u rce s  i n  o rd e r  to 
establ ish fac ts  and reach 
new conclus ions.” I n  this 
ar ticle,  Dr.  Kar thik throws 
l i g h t  o n  t h e  v a r i o u s 
s y s t e m s  o f  c o n d u c t i n g 
research.
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top colleges define the purpose of faculty 
advisors

 

MIT is  one of  the f i rs t  un ivers i t ies  that 
adopted the concept of faculty advising. 
Let ’s  go through what is  the i r  ideology 
behind init iat ing this .

“When students  enter  the  Department , 
they are assigned a faculty advisor .  The 
principal role of the academic advisor is 
to help individual students plan their aca-
demic programs in ways that are consis-
tent  wi th  the degree requi rements  and 
their  career object ives .  The faculty aca-
demic advisor is only one of many advis-
ing resources .  The Department strongly 
recommends that students reach out to all 
advising options available and cultivate an 
advising network.  Students interested in 
grad school wil l need letters of recommen-
dation.  Students interested in going into 
the industry may f ind that  faculty have 
different relat ionships with industry and 
d i f ferent  perspect ives regard ing career 
advice,  or different networking opportu-
n i t ies .  Your  advisor  is  not  an expert  on 
everything, so it  is perfectly f ine for you 
to seek advice from other faculty members 
as wel l . ”

UC Berkeley has adopted a different way 
of implementing faculty advising.  Instead 
of a l lott ing the faculty advisors ,  var ious 
faculty advis ing sessions are held .  Each 
session has a different set of professors. 

FACULTY ADVISING
In love with broken systems

There are many such systems in the I ITs 
which are broken beyond repair and one 
among them i s  the  system of  Facu l ty 
Adv is ing .  Don ’ t  get  me wrong ,  i t  i s  a 
very noble concept to help students sai l 
through the most important four years of 
their  l i fe with expert guidance. But i f  only 
intentions could have made a concept suc-
cessful ,  demonetization would have been 
an outr ight winner .   Faculty Advising is a 
perfect example of the love of Indian insti-
tut ions for  bureaucracy and compl icat-
ing simple procedures.  How else can one 
explain the fact that the only purpose a 
faculty advisor serves is signing the Minor 
and Course Adjustment forms (that  too 
without  any d iscret ion or  adv ice)?  The 
only change gett ing r id of faculty advis-
ing wi l l  br ing in student’s l i fe is that they 
wi l l  have one less authority to deal with.

In  th i s  a r t ic le ,  we t ry  to  exp lore  what 
faculty advis ing could have been,  see i f 
there is any hope of mending this broken 
system and discuss with var ious current 
facu l ty  advisors  to understand how we 
came to such a pass

THE ORIGINS

The concept  i s  fa i r ly  popular  in  a l l  the 
western universit ies .  But one of the major 
d ist inct ion between Indian and western 
universit ies is  that the western counter-
parts al low students tai lor-made semes-
ters where they are at  l iberty of  choos-
ing the i r  courses f rom an avai lab le  l i s t . 
Hence the requirement of an expert or a 
guide is indispensable.  But this does not 
mean that the concept of faculty advising 
is useless for Indian universit ies,  there are 
many others funct ions a faculty advisor 
has which help a student sai l  through the 
col lege years.  Let go through how various 

- Neeraj Sharma

 
In th is ar t ic le ,  former genera l  secretary of  Cepstrum Neera j  Sharma 
argues about the uti l i ty, and implementation of faculty advising, giving 
construct ive suggest ions to improve the system.

6 STUDENT AND FACULTY AFFAIRS



You can choose to select any one session 
according to your interests and clear al l 
the doubts you may have regarding aca-
demics.   Quoting from their  website :

“  This is a great opportunity to ask faculty 
quest ions about the i r  own exper iences , 
course recommendations,  undergraduate 
research, and how to prepare for graduate 
school or a job in the industry. These advis-
ing sessions may happen in smal l  groups 
or  one-on-one appointments .  Quest ions 
about degree requirements and pol ic ies 
should be directed to a staff adviser within 
the department or your col lege.”

 
Brown University keeps its faculty advising 
system in very high regard as is evident 
f rom the descr ipt ion of  faculty advis ing 
on their  website :

“The success of Brown’s open curr iculum 
rests  on the  st rength of  our  academic 
advisors ,  who help students def ine their 
academic pathways and shape their  edu-
cat ional  goals .  Together  with academic 
deans and peer advisors ,  faculty advisors 
help students to see their  t ime at Brown 
as an intel lectual  explorat ion in and out 
of the classroom. Opportunit ies for advis-
ing occur  a lmost  any t ime facu l ty  and 
students come together—in class ,  in the 
lab,  during off ice hours,  at departmental 
events or other extracurr icular activit ies . 
Brown’s formal advising program provides 
the most structured forms of support for 
our students. ”

WHERE DID WE FAIL?

Prof .  Sr in ivasan Kr ishanaswamy,  Faculty 
Advisor for EEE-2017 batch says:  “When 
we accept these small problems as part of 
our l ives we become part of the problem. 
Rules do not bui ld institutions, people do. 
Do not blame faculty advising as a concept, 
we, the col lege community,  are here to be 
blamed for this mess “ .   I f  faculty advising 
is  indeed such a beaut i fu l  concept how 
did we fai l  to embrace it? It  was a system 
which was intended to help the student 
make important academic decis ions and 
navigate through college bureaucracy but 
ended up complicating the things further . 

As Dr  Kr ishnaswamy says the complete 
blame for its fai lure cannot be put upon 
the wrong implementat ion ,  equal  b lame 
rests with the lack of init iat ive on part of 
students and faculty to make this concept 
successful .

THE WAY FORWARD

But  the quest ion we are  ask ing in  th is 
art ic le  is :  “ I s  there st i l l  hope?” .   Dr  H .S . 
Sekhawat ,  who  i s  the  cu r rent  f acu l ty 
advisor for EEE (2020 Batch) says:  “This 
is the f i rst t ime I  am working as a faculty 
advisor and I  am more than wil l ing to help 
i f  a student approaches me. Unless they 
seek my advice or help,  I  can’t  do much” . 
I f  the students are wi l l ing to take an ini-
t iat ive and authorit ies show some intent 
to repai r  the system,  th ings can a lways 
be turned around .  Let ’ s  have a  g lance 
at some suggestions that may transform 
faculty advising into what it was originally 
intended to be:

1 .  Get rid of redundancies: The mandatory 
signature of faculty advisor for Branch 
Change and Minor registrat ion should 
be  done  away  w i th .  Detect ing  any 
exam clash or  f raudulent  case is  the 
job of  the academic sect ion .  Faculty 
advisors anyway don’t  care to check 
student credentials most of the t imes 
before signing. This wil l  prevent faculty 
advising from becoming a bureaucratic 
hassle .

2 .  Ass ign an Advis ing Panel :  Instead of 
assigning a single person as advisor a 
panel of professors from diverse f ields 
should be assigned for faculty advising. 
Because the purpose of faculty advis-
ing is to help a student make tough aca-
demic decisions which may be related 
to any f ield of his branch, so a faculty 
advising panel with the diverse f ield is 
a more meaningful practice.

3 .  Promoting Faculty Advising among stu-
dents: Just when a fresher enters, there 
are enough posters around the campus 
which te l ls  them about Ant i-Ragging 
Helpl ines, student counsellors,  etc. But 
there isn ’ t  enough informat ion avai l -
able about faculty advising,  a possible 
channel for academic counsell ing. If the 
students start consult ing their  faculty 
advisors early in their  freshmen years 
they may get more motivated towards.
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core department activit ies .  But again the 
condit ion for this is that the faculty advi-
sors reciprocate the queries with patient 
advice.

These are some of the pragmatic sugges-
t ions  which may he lp  to  mend at  least 
one broken system of I ITG. But these sug-
gestions are mere words,  i t  wi l l  need real 
people with real  intentions to turn things 

around.  By br inging the problem to the 
fore we have moved a step closer to the 
so lut ion .   I  wou ld  end th is  a r t ic le  w i th 
words  f rom the famous th inker ,  Robert 
Schul ler :  “Running away from any problem 
only increases the distance to the solution, 
easiest escape route from the problem is 
to solve it . ”  Let ’s not dodge the problems 
but confront them.

Rules do not build institutions,  

people do.
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I IT Guwahati  among other older I ITs is l ike 
a kid who f inds a place in senior cr ick-
et team and now wants to prove the se-
niors that he too is capable of hitt ing big 
runs.  There is st i l l  t ime before this Kohl i 
starts outshining the Tendulkars ,  but one 
f ield in which I IT Guwahati  cannot be ig-
nored for sure is the Start-ups.  Though 
we are yet to come up with Fl ipkart or 
Housing of our own but st i l l  I IT Guwa-
hati  has been churning many successful 
start-ups every year .  Not at al l  bad for 
an inst itute which is hardly two decades 
old.  In this art icles we go through al l  the 
start-ups that has been co-founded by I IT 
alumni .  This art icle wi l l  def initely inspire 
al l  the budding entrepreneurs of I ITG. 

With the hope that you wi l l  feel  a sense 
of pr ide and also get inspired reading the 
success stories of our amuni ,  let ’s look at 
them one by one. 

 

Cashurdrive

Founder  -  Raghu Khanna (ECE) 
Founded in  -  2009
 
A blog about entrepreneurship and I IT Gu-
wahati  can-not be complete without the 
mention of Raghu Khanna, Founder and  

CEO of Cashurdrive.  Raghu Khanna can 
be said as Rockstar of Startups emerged 
from I ITG.  You might have read about Ra-
ghu in the bestsel ler book Connect the 
Dots by Rashmi Bansal where he is fea-
tured among  20 entrepreneurs who nev-
er went to a B-School and dared to make 
their  own path.  He is also a popular en-
trepreneur known in campus and his sto-
ry probably has driven recent I ITG grads 
to take up entrepreneurship seriously . 
He had a job offer  from Samsung and 
MS offer from Georgia Tech but sudden 
ly some events made him an entrepreneur. 
Cashurdrive is the pioneer in outdoor 
advert is ing on vehicles.  Cashurdrive 
has worked with top brands from Goo-
gle to Visa ,  Fl ipkart to Levi ’s and there 
is a very high probabi l i ty that we would 
have come across an advert isment 
which was del ivered via Cashurdrive. 
From a simple idea,  Cashurdrive has grown 
to dive into mult iple advert is ing options 
and have 20,000+ Airport cabs for adver-
t is ing.   They were the media partners of IPL7 
Team Kings XI Punjab and helped Dabur Pu-
din Hara brand 14,500 Autos across India. 

Raghu Khanna graduated from I IT Guwa-
hati  with B.Tech in Electronics and Com-
munication Engineering in 2008 and is 
probably one of I ITG’s youngest entrepre-
neur who tasted success.  He won many 
awards l ike Top 30 Young Entrepreneur 
in India by BusinessWorld 2010, Paragon 
100 – Asia’s 100 Emerging Young Entre-
preneurs by Foundation for Youth Social 
Entrepreneurship 2010 etc.

YourDOST  

Founder  -   Richa Singh (Design),  Puneet 
Manuja ( I IM)
Founded  in  -  2015

If  there is one start-up that has been con-
sistently in the news for its work,  i t  is Your-
DOST. It  is a pioneer in the f ield of Emo-
tional wel lness in India,  and perhaps one 
of its kind across the globe. From NDTV 
to Forbes,  i ts work has been appreciated 
everywhere.  YourDOST founder launched 
a special  service for its Alma Mater I ITG 
to help students cope with stress and it  is 
free of cost .  Do check it  out . 
YourDOST is a personal emotional wel l-
ness trainer – a trusted onl ine fr iend one 
can talk to,  with qual i f ied experts who 
know how to help you! The professional ly 
trained experts help you cope with tough 
t imes – work stress,  relat ionship,  self- im-
age and many more,  and support you in 
your quest for self  improvement.

AddoDoc 

Founders  -  Sowrabh NRS (CSE),  Satya-
deep Karnati  (CSE),  Avinash Hindupur 
(Biotech),  SIddharth Ahluwal ia ( I I IT)
Founded  in  -  2015

AddoDoc is revolutionizing the doc-
tor-parent communication space. We of-
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ten face issues in reaching out to a busy 
doctor when we need advice.  We have to 
make an appointment and vis it  the doctor 
physical ly ,  even for tr iv ial  issues.  Some-
times doctors do share their  personal 
phone numbers,  but they are afraid to do 
so with every patient .  However,  most of 
the t ime, the doctor may not be reach-
able over the phone.

They have an interesting story of their 
union as co-founders.  Satyadeep was 
going to attend a sta-rtup event in Ban-
galore when he had a f lat (to his bike) . 
He cal led his best buddy, Sowrabh, for 
help.  When both of them reached the 
event venue, Siddhartha was on the 
dais ,  presenting his product idea.  Both 
Satyadeep and Sowrabh loved Siddhar-
tha’s idea,  spoke to him, and were soon 
onboard as co-founders of the startup. 

Satyadeep and Sowrabh were not any less 
“machau“ during their  I ITG days.  In their 
second year they had created a Dropbox 
plugin for syncing folders .  Their  solution 
solved a major l imitat ion in Dropbox - 
folders had to be moved into the Dropbox 
folder prior to syncing. Their plugin ob-
viated this cumbersome step. The plugin 
was a great success and was downloaded 
more than 500,000 t imes! This stupen-
dous success got them featured in The 
Hindu, Lifehacker ,  MakeUseOf,  PC World, 
and Fast Company. That was when they 
got bitten by the entrepreneurial  bug. So, 
when the Addodoc opportunity arr ived, 
they were quite ready to startup.

Concept Waves  

Founders  -   Raghu Kanchusthambam 
(CSE),  Raju K.  (Osmania) ,  Vi jay Kumar 
(DRDL),  Niharika (BITS Pi lani)
Founded  in  -  2006

It started  with a passion to transform 
technology adoption in the education 
sector .   Education and Livel ihoods are 
the key focus areas for the company. It 
is focused on providing hol ist ic solutions 
for large group of col leges,  universit ies 
as wel l  as stand alone educational inst i-
tutes.   With a mature product portfol io , 
the company has received mult iple na-
t ional and international recognit ions. 
Winner of the NASSCOM Social  Inno-
vation Honours 2013.  Top 3 Innovations 
at NASSCOM Social  Innovation Honours 
2014.  Awarded Rs.  1  mi l l ion cash prize at 

Vodafone Mobiles for Good programme 
2012 and mBil l ionth Award Mobile & Tele-
com Summit .

Excellence Technologies 

Co-Founders  -   Manish Prakash (Chemi-
cal) ,  Kumar Mukul ( ISB)
Founded  in  -  2009

Excel lence Technologies is a Delhi  based 
Indian IT Services company found in the 
year 2009 by two I IT graduates.  Regis-
tered under Excel lence Technosoft Pvt 
Ltd,  the company has a 15+ IT profession-
als working for cl ient around the world. 
Our Services include Web Application 
Development,  Website Development, 
Web Design and Internet Marketing.  Ex-
cel lence Technologies has mastered the 
nuances of the business world and un-
derstands every hue of customer re-
quirements.  They have chosen a strategic 
global model that del ivers ace services 
and premium qual ity products to  their 
cl ients at affordable price

Deshya Technologies

Founder  -  Prof .  Praveen Kumar (Assistant 
Professor ,  EEE),  Dr .  Sadhna Tyagi (EEE)
Founded in  -  2012
 

This startup is the most puzzl ing one 
for me personal ly .  This is an e-learning 
startup in f ield of Electr ical  Engineer-
ing from one of the assistant profes-
sors in EEE department but almost no 
one among the department students 
know about it .  Despite its relevance, it 
was never promoted in I ITG the way it 
should have been for reasons unknown. 

A look at the Deshya website shows that 
it  is an indispensable tools for Electr ical 
engineering students i f  they wish to hone 
up their  ski l ls  in this f ields.  Explanations 
with 3-D models ,  animations and video 
lectures is an awesome way to learn more 
about Power Electronics and Machines. 
The icing on the cake is the fact on com-
pletion of any course,  you wi l l  receive a 
cert i f ication from Prof .  D.P.  Kothari ,  the 
stalwart in f ield of electr ical  engineering. 
One of the most coming of the age cours-
es on this website is Hybrid Electr ical 
vehicle ,  which is one of the electives for 
fourth year students but rarely f loated.
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Baarzo / Vivu 

Founders  -   Arun Reddy (ECE),  Siva Yel-
lamraju (CSE),  Sarath Ciddu (CSE),  Pr it ish 
Jetley (CSE)
Founded  in  -  2013

In June,2014 there were r ipples in Indian 
Startup community when the news of ac-
quisit ion of an relat ively unknown novice 
startup by Google came in news. No doubt 
the I ITGians were elated as  this celebrat-
ed startup is brainchi ld of I IT alumni .

I IT Guwahati  is st i l l  very young to have 
lots of stories about successful  ser ial  en-
trepreneurs.  But the co-founders of Vivu 
and Baarzo,  Siva Yel lamraju and Sarath 
Ciddu  are among the very few success-
ful  ser ial  entrepreneurs.  Vivu Inc was a 
privately held video col laboration com-
pany which got acquired by Polycom 
in 2011 .  Polycom is the global leader in 
standards-based unif ied communications 
(UC) for telepresence, video, and voice 
which are powered by the Polycom Real-
Presence platform to which Vivu was in-
tegrated.

After the team got acquired they worked 
for a couple of years with Polycom and 
later started Baarzo.  Baarzo is bui lding a 
search engine for video and enables us-
ers  to search specif ic moments in a vid-
eo.  Baarzo was later acquired by Google.

Review Gist  

Founder  -  Nishant Soni ,  CEO (CSE)
Founded  in  -   2013

ReviewGist .com is a product discovery 
and research tool for consumer electron-
ics powered by onl ine expert reviews. Re-
view gist works to understand what part 
of the product the reviewer deems to be 
good or bad. This enables their  rat ing al-
gorithms, product comparison and rec-
ommendation tools .
 

Inoho Smart home solutions  

Founders  -   Deep Singh (ECE),   Deepan-
kar Garg (Mech)
Founded  in  -  2014

It is the second I ITG startup from EEE de-
partment that is working in the f ield of 
home automation.  Bangalore-based Ino-

ho was founded in January 2014 by Deep 
Singh (I IT Guwahati) and Deepankar Garg 
(I IT Guwahati ,  I IM Ahmedabad).  It  later 
roped in Gagan Singh into its founding 
team as wel l .  Inoho is a product in the 
smart-homes space. It  al lows users to 
control l ight ,  fans,  geysers ,  ACs etc.  from 
the smartphone, and this can be done 
even over the internet ,  giving the user the 
access to his home from anywhere in the 
world.  The user can schedule,  t ime or just 
set moods for his place.

 
 

Hashedin  

Founders   -  Himanshu Varshney, CEO 
(I ITG),  Anshuman Singh, COO, Sripathi 
Krishnan, CTO, Sandeep Singh, VP
Founded  in  -  2010

They cal l  them Hashers.  Founded in the 
year 2010 the company has grown by 
leaps and bounds since then. They have 
executed large scale web appl ications 
for Automotive,  e-commerce,  BFSI and 
Health-care.  They  provide cl ients best 
ROI ,  by diagnosing problems, craft ing 
solutions,  deploying under harsh con-
straints & seeing it  through the f inish l ine. 
Cl ients mainly consists of Enterprises & 
Start ups in the North America and APAC.

Cubical Labs 

Founders  -  Swati  Vyas (ECE),  Dhruv Ra-
tra (ECE),  Rahul Bhatnagar (CSE)
Founded  in  -  2013

Cubical Labs is touted as one of the 10 most 
promising start-ups in the f ield of Home 
Automation.  Probably the ski l ls gained 
from debugging faulty circuits in circuits 
lab came in handy for the two founders, 
who graduated with B.Tech. in ECE from  
I ITG. Rahul Bhatnagar from CSE is one of 
the co-founders of Cubical labs.  The suc-
cess of Cubical Labs can be gauged from 
the fact that it  was one of the Day-1 com-
panies that came for recruitment in 2015. 

Founded in November 2013 by the young 
tr io ,  the startup offers solutions that re-
volves around bui lding a wireless,  cost 
effective,  safe and smart home solution, 
al l  of which can be control led remotely 
through a mobile device.  Cubical Labs of-
fers solution for – Control l ing Electr ical 
Appl iances from anywhere in the world, 
Monitoring the energy usage, Integration 
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with mult iple platforms such as IP camer-
as,  curtain closer monitors .

The startup has patented communica-
t ion protocol ,  Cube-R which it  claims to 
be more suitable for the Indian market 
because of less data consumption and 
it ’s abi l i ty to integrate with other proto-
cols .  They started their  major operations 
in Delhi  – NCR and Mumbai a year back 
and have establ ished a wide network of 
distr ibutors and dealers in 5 states (14 
cit ies ) in India,  and t i l l  the of this year . 
The startup aims to expand to 20 states 
along with a few south east Asian and 
Middle Eastern countr ies .

ClearTAX  

Founder  -  Archit Gupta (CSE)
Founded  in  -  2011

What does a techie have to do with the 
tax f i l ing process? Automate it  and make 
it  fast ,hassle free !  That ’s what the start-
up ClearTax  by Archit Gupta and An-
upam Mediratta does.  Anupam and Archit 
who graduated with B.Tech CSE in 2004 
and 2006 respectively met again in Si l-
icon Val ley and decided to tap into the 
onl ine tax f i l ing domain.  Anupam says ex-
perts in this f ield always had a bl ind side 
towards their  shortcomings,  which some-
one from a complementary branch could 
f i l l -up.  ClearTax was founded in 2011 by 
Anupam ,  Archit and Archit ’s father RR 
Gupta who is a CA professional and de-
cades of experience as tax expert .  Re-
cently YCombinator backed ClearTax and 
it  probably is the f i rst I ITG Alumni start-
up to be backed by YC .  300,000 people 
f i led taxes onl ine through their  website in 
2013 and they expect to grow rapidly as 
more and more people start paying taxes 
onl ine.  The subsidy that government pays 
for an I ITian  could be just if ied i f  ClearTax 
could encourage people to pay taxes ! 

Anupam and Archit both went for MS and 
took up corporate jobs before diving into 
entrepreneurship.

Playment  

Founders  -  Aj inkya Masalne (Biotech)
Founded  in  -  2014

Very recently ,  Playment has been in the 
news for being one of the seven start-

ups across the world selected by Google 
Launchpad Accelarator .   Today, before 
l ist ing products on their  website,  inter-
net-based companies face a huge chal-
lenge of a basic check of the products, 
such as its background and hygiene. For 
these checks,  companies usual ly have 
huge teams, which involves huge over-
head costs .

Playment enables large companies to 
crowdsource completion of tasks that are 
typical ly done by in-house or outsourced 
teams, in a cost & t ime eff icient manner.

TravelTriangle 

Founders  -   Prabhat Gupta,  CTO (CSE, 
I ITG),  Sankalp Agarwal ( I IT-KGP), 
Sanchit Garg (I ITB)

What happens when 3 I ITian from 3 differ-
ent  I ITs come together to plan your tr ip? 
Travel Tr iangle is fast growing startup in 
the travel domain which was clocking rev-
enues of Rs 1 .2 crore in just 7 months.  The 
startup has won many awards since its 
inception l ike “NASSCOM top 50 emerg-
ing companies of India” and has been 
featured among 10 Successful  startups 
by I IT ,  I IM,  BITS by ET.

Druva 

Founder  -  Jaspreet Singh (CSE)
Founded  in  -  2008

We al l  are bombarded with Ads whi le 
surf ing onl ine and it  is annoying most of 
the t imes.  But the feel ing when you see  
ads from a startup from your alma matter 
is amazing. Undoubtedly the most suc-
cessful  startup from I IT Guwahati ,  Druva 
Inc provides integrated data protection 
and governance solutions for enterprise 
laptops,  PCs,  smartphones and tablets . 
Druva has US Army, NASA, Nikon and 
universit ies such as Stanford and Berke-
ley as cl ients .  Druva recently  raised a 
funding of $25 Mil l ion (125 Crores) from 
Tenaya Capital ,  Sequoia Capital  and Nex-
us Venture.  Behind al l  this success was 
none other than our alumnus Jaspreet 
Singh who graduated with B.Tech in CSE, 
Class of 2004) and worked for around 3 
years before founding the company in 
2008. One of the very few product com-
panies India has every produced despite 
being the leader in IT space.
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Drishti Soft  

Founders  -  Bishal Lachhiramka (CSE), 
Nayan Jain (CSE),  Sachin Bhatia (CSE) 
Founded  in  -  2006

What happens you have 3 I ITGians from 
the same Class of 2001( B.Tech CSE), 
working to f ind a way out of their  job l i fe 
and make an impact.  Meet Bishal Lach-
hiramka, Nayan Jain and Sachin Bhatia 
who were among the early entrepreneurs 
from I IT Guwahati  and founded Drishti 
Soft Solutions.  Drishti   is a leading pro-
vider of  communications solutions that 
empower enterprises and contact centers  
( IP Telephony, Unif ied Messaging, Con-
ferencing, Presence Management,  Appl i-
cation Col laboration and Software as a 
Service-SaaS).

Sachin is among the popular  entrepre-
neurs from I IT Guwahati  probably because  
he turned himself  to Sales and Business 
Development despite having a love for 
programming. He is treated as a new Mar-
kets special ist and has travel led to over 
40 countr ies for Drishti .   I t  was recently 
in news in Apri l  as Drishti-soft Solutions 
received Honourable Mention in Gartner 
Magic Quadrant for Contact Center Infra-
structure,  Worldwide.

 
 

RealtyCompass

Founders  -  Nimesh Bhandari  (Mech)
Founded  in  -  2013

The kids of the 90s must have read ar-
t icles stating how an I IT or  I IM grad is 
not joining a corporate job and fol lowing 
his/her passion to start something new. 
Though we now know that many people 
also start because they don’t get jobs ! .  
Anyway we are talking about those who 
have the entrepreneurial  ‘keeda’ .   Here’s 
the story of Nimesh Bhandari  which some 
of us might have read back then. Nimesh 
was inspired  from a  talk by Sanjay Bhar-
gava,  the cofounder of Paypal ,  which was 
held at I IM-A in 2005. Sanjay Bhargava 
insisted students to come out of the cosy 
wal ls of corporate rooms to take chal leng-
ing roles in the start-ups.  Subsequent to 
the inspirat ional talk by Sanjay Bhargava, 
Nimesh started the “Startup Day” at I IMA 
as a part of placement process in 2006. 
Interestingly Drishti  Soft was one of the 
3 companies invited for placements.  An 
I IT Guwahati   alumni startup  going for 

placements at I IMA in those days!  That ’s 
something very big.

 
Brigosha Technologies 

Founder  -  Bri jesh Singh (ECE),  Gopal Ja-
t iya (ECE),  Shashiprakash Singh (I ISc)
Founded  in  -  2010

Brigosha was the f i rst company founded 
in Technology Incubation Centre of I ITG 
and is one of the proud products of  Incu-
bation Centre.  I f  you go to I ITG TI s ite ,  the 
domins of Brigosha is written as- Embed-
ded Learning Board,  Embedded Applica-
t ion Board,  Censor Card,  GPS Card.  So it  is 
one of the few Core sector start-ups of I ITG. 

On their  website they describe Brigo-
sha as :  “We at Brigosha are involved in 
research and development of solutions 
and products in the area of Internet of 
Things(IoT).  IoT aids in connecting devic-
es such as everyday consumer products 
and industr ial  equipments onto the net-
work,  enabl ing information gathering and 
management of these devices through 
software,  to enhance its eff ic iency.”

LazyLad 

Founder  -  Saurabh Singla (CSE)  
Founded  in  -  2014

LazyLad is a technical startup in the retai l 
space with an aim of solving the chronic 
problems of inventory and supply chain 
management.  Our mission is to bring the 
neighborhood shopping experience at 
the users ’  f ingert ips and to ensure the 14 
mil l ion mom-and-pop shops in India can 
also r ide the wave of internet commerce. 

LazyLad grew from 3 founders to a team 
of 80 people in a short span of 7 months, 
grew the company from 2 pin codes to 
7 cit ies .  In words of the founder himself 
-  “ It ’s  the nature of the model that has 
given us the boost .  A week after get-
t ing selected in GHV, we got selected in 
NASSCOM 10000 Startups,  and eventual-
ly got selected for Innotrek 2015 (which 
was held in Si l icon Val ley,  USA).  This pro-
vided us great exposure of what is hap-
pening in the Si l icon Val ley and how that 
can be helpful  in bui lding a Unicorn prod-
uct company in India. ”
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In this brew of stat ist ics and comics, Dr.  Ribhu explains 
the concepts of  corre lat ion and causal i ty with a dash 
of  random processes and t ime ser ies . 

T
he above image, or what my research 
paper  obsessed  mind  wou ld  ca l l 
F ig .  1 ,  p lo ts  the  market  share  o f 

Internet Explorer and the total  number of 
murders in the United states of America 
over  a  per iod of  6  years  f rom 2006 to 
2011 .  While this data is old,   ‘experts ’  from 
around the g lobe may want  to  be l ieve 
that the reduced frustrat ion levels due to 
a better  web browser  are result ing in  a 
safer society.  This campaign can be taken 
a step further to abandon the pursuit for 
better gun control laws for better brows-
e rs .  However ,  s i nce  Sher lock  Ho lmes , 
Byomkesh Bakshi ,  Feldua,  and other s im-
i la r ly  g i f ted yet  eccentr ic  people  (with 
the except ion of  Byomkesh who seems 
to have led a perfectly normal l i fe) were 
s o l v i n g  m u r d e r s  l o n g  b e f o r e  p e o p l e 
s ta r ted  bothe r ing  about  the  b rowse r 
wars ,  we can safe ly  conc lude that  the 
phenomenon of  murders ,  though not to 
be joked about ,  is  independent of  what 
browser  M ic rosof t  chooses  to  b lunder 

(read bundle) with its operating systems. 
Therefore,  there is absolutely no correla-
tion in murders and Internet explorer usage. 
 
However ,  th is  does  lead us  to  ask  the 
question,  what is correlat ion?

Mathemat ica l ly ,  i f  we have two random 
variables X and Y,  then these are said to 
be correlated if  the covariance of X and 
Y defined as: 

Cov(X,Y) = E[XY] -𝐸E[X]E[Y]               (1) 
 
i s  nonzero .  The covar iance i s  s imply  a 
measure of the dependence of the value 
of Y on the value of X.  For example i f  we 
define the X as the number of glasses of 
sugarcane juice that the author drinks on 
the roadside, and Y as the number of days 
that the author has to spend on diarrhea 
medication,  then based on X we can have 
a fair  est imate of the value of Y.
Now,  in  case we assume X and Y to be 

F igure 1 :   Number of  Murders in 

the  US  and  Ma rke t  Sha re  o f  I E 

(source buzzfeed)

- Dr. Ribhu

OF CARTS AND HORSES
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Gauss ian d ist r ibuted random var iab les , 
then we can write,

𝐸Y = aX + Z𝐸
 
where ‘a ’  is a constant cal led the correla-
tion coefficient, and can be seen as a con-
stant of proportional ity relat ing X and Y,  
Z is another random number uncorrelated 
with X. That is you cannot predict the value 
of Z based on the value of X. This Z is called 
innovation,  because it  tel ls us something 
about Y that we don’t already know from X.  
 
See it this way, we cal l  the iPhone innova-
tive because it had things that we had not 
seen with phones before, or could not have 

predicted based on our current knowledge 
of the cel lphones of that era.  The designs 
after that are cal led lacking in innovation 
because they do not  feature a  sh i f t  as  
radical as the original iPhone. (The author 
has  persona l ly  never  owned an  Apple 
device in his l i fe ,  and nor does he plan to; 
but credit should be given where it is due.)   
 
Though, on a related note,  Figure 2 tel ls 
another story in correlat ion:

However,  coming back to correlat ion,  we 
have establ ished that two events are said 

to be correlated when the occurrence or 
otherwise of one of them can be used to 
reduce the uncertainity about the occur-
rence of the other .  This however leads to 
another idea, causation. That is ,  when two 
events are correlated,  is  i t  possible that 
one of them is causing the other, and if yes, 
then is there a way to measure and estab-
l ish th is  re lat ionship .  That  is ,  i f  a  horse 
dr iven cart  i s  moving on the road ,  and 
we observe a corre lat ion in their  move-
ments,  then is there a mathematical  way 
of answering the question,  

“Is the horse pull ing the cart,  or is the 
cart pushing the horse?” 

The answer thankful ly is yes,  but to elab-
orate this we have to introduce another 
idea,  t ime ser ies .  A t ime ser ies is  a col-
lect ion of random variables col lected as 
a function of t ime. That is ,  i t  is a ser ies of 
random numbers col lected from observ-
ing a random phenomenon at some point 
in t ime, for example the temperature of a 
room measured every 30 minutes is a time 
ser ies .  In general ,  a t ime ser ies is repre-
sented as X

m
 is a col lection of values or 

samples x
1
,  x

2
. . .x

N
 that can be thought of 

as measurements of the random phenom-
enon taken over t ime.  In general ,  a t ime 

F igure 2 :  Cancer Causes Cel l  Phones (Source :  xkcd)

Two events are sa id to be corre lated when the occurrence 

or otherwise of  one of  them can be used to reduce the 

uncerta in i ty about the occurrence of  the other.
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ser ies  is  sa id to be autoregress ive with 
order M if  i t  can be represented in a form: 
  
x

N
𝐸=𝐸a

1
x

N-1
 + a

2
x

N-2
 + . . . . . .+ a

M
x

N-M
 + z

N  

 

with z
N
 uncorrelated with 𝐸x

1
,  … ,x

N-1
.  That is 

when the M past values of X
M
 can be used 

to reduce the uncertainity about its future. 
Again i f  we know the present tempera-
ture and the past few temperature mea-
surements ,  we can predict the tempera-
ture 30 minutes in advance with consider-
able accuracy.  This accuracy dwindles as 
we go farther into the future.  30 minutes 
in  advance with cons iderable accuracy . 
This accuracy dwindles as we go farther 
into the future.  

Now,  two t ime ser ies ,  l ike the tempera-
ture inside and outside a (non-air-condi-
t ioned) room can be correlated but what 
about a causat ive re lat ionship between 
the two? We started with an assertion that 
i t  is  poss ib le to establ ish that  the tem-
perature outside is causing the tempera-
ture inside.  

The Br i t i sh  economist  S i r  C l ive  Wi l l iam 
John Granger (4 September 1934 – 27 May 
2009),  who to the best of my knowledge 
was unrelated to Hermione Granger,  pro-
posed a test  in  1969 to test  the causal 
re la t ionsh ip  between  two t ime  se r ies .  
According to th is  test ,  a  t ime ser ies  X

N
 

is  caus ing another  t ime ser ies  Y
N
 i f  the 

uncerta in i ty in  predict ing Y
N
 i s  reduced 

by the inclusion of X
N
 into the predict ion 

model .  That is ,  X
N
 caused Y

N.
 i f  the past 

(and only the past)  of  va lues of  X
N
 can 

in form us  someth ing about  the behav-
ior of the present and future values of Y

N 

that cannot be deduced using the only the 
past samples of Y

N
.  The exact mathemat-

ical  model l ing for this is too tedious and 
I  request the interested reader to Google 
Granger Causal ity to f ind more. 

However ,  s ince 1969,  Granger  Causal i ty 
has  been extens ive ly  used to establ ish 
c a u s a l  r e l a t i o n s h i p s  b e t w e e n  v a r i o u s 
phys ica l  phenomena across ,  neurosc i -
ence, physics, cl imate science, economet-
r ics ,  etc.  The key idea here is to see how 
does the past information about the sup-
posedly caus ing t ime ser ies  af fects  our 
understanding of the supposedly caused 
t ime series.  For example,  the temperature 
inside a room can be better predicted by 
us ing the addit iona l  in format ion of  the 
temperature outside the room. Simi lar ly , 
i t  can be shown that  the mot ion of  the 
cart is a delayed version of the motion of 
the horse, and therefore the motion in the 
cart is a delayed version of the motion of 
the horse. Also, there is no causal relation 
between murders and IE,  because IE itself 
was murdered by its creators (trust me, I 
am laughing at myself for writing this lame 
attempt of a joke) . 

However ,  s ince  you  have  managed to 
fol low ti l l  here, here is another

 
xkcd comic 

on correlat ion and causal ity below. 
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ANGRY INDIA DOES IT
 

The story behind India’s first supercomputer

proport ions on the economic f ront .  The 
1971 Indo-Pak war,  the 1973 oi l  cr is is ,  the 
1975-77 Emergency and the 1979 oi l  cr is is 
al l  played a role in systematical ly desta-
b i l i z ing the Indian economy.  The crum-
bl ing economy coupled wi th  increased 
defense  spend ing ,  reduced  taxes  and 
closed markets drove up the f iscal  deficit 
to about 9% of GDP by the late 1980s. The 
1991 Indian economic crisis saw a penniless 
government which had to air l i ft 67 tons of 
its gold reserves to UK and Switzerland and 
deregulate its markets in order to secure a 
loan from the International Monetary Fund 
(IMF) and pay its debts.

The tr igger incident for our story came in 
1985-87 when India, an agricultural nation, 
turned her focus towards meteorological 
research and weather predict ion to help 
her  poor  farmers  avo id  nature ’s  wrath . 
Finding herself  needing a supercomputer , 
India approached the US looking to buy an 
advanced Cray XMP-24 machine but was 
refused one by the Reagan administration 
cit ing apprehensions about India’s close-
ness with the USSR and the technology’s 
potential  for mil itary and nuclear use.  The 
US was wi l l ing to sel l  a less powerful Cray 
XMP-14, but only if  India agrees to embar-
rassing restr ict ions. 

F rus t ra ted  by  these  negot ia t ions  and 
humil iated at having to ask for technol-
ogy, the then Prime Minister Raj iv Gandhi 
chal lenged Indian scientists to create an 
indigenous supercomputer .

I
ndia’s struggle for an indigenous super-
computer  is  a  thr i l l ing saga of  f ight-
back put forth by a nation amidst chal-

lenging t imes .  Boast ing a  top speed of 
250 teraf lops  wi th  162  compute nodes 
and 300 TB storage ,  PARAM Ishan has 
been a vital  catalyst to the research ini-
t i a t i v e s  u n d e r t a k e n  a t  I I T G .  T o  f u l l y 
appreciate th is  h istor ic  feat ,  i t  he lps to 
understand the backdrop against  which 
India ’s  f i rst  supercomputer  was forged. 
 
HISTORY LESSSON, PEOPLE
 
In  May 1974 ,  Ind ia  conducted her  f i r s t 
n u c l e a r  t e s t  ( S m i l i n g  B u d d h a  a k a 
Pokhran-I) under then-PM Indira Gandhi , 
provoking a negative international  reac-
tion. The Indo-US relations were already at 
an all-time low due to Nixon’s open support 
to Pakistan in the Indo-Pak war of 1971 and 
India’s fr iendship with the USSR. The fact 
that the ingredients for  Smi l ing Buddha 
were part of the nuclear reactor imports 
from Canada and the US did not go down 
wel l  with those two nations.  In response, 
the  major  nuc lear  powers  founded the 
Nuclear  Suppl iers  Group (NSG) to curb 
nuclear prol i feration and slapped techno-
logical embargoes on India and Pakistan, 
severely crippling India’s nuclear program 
and her credibil ity. It wasn’t until 1998 that 
India would conduct her second nuclear 
tes t  (Pokhran- I I ) ,  aga in  fac ing  s im i l a r 
international backlash.

Th is  d i saster  in  in te rnat iona l  re la t ions 
was soon fol lowed by a disaster of s imilar 

 
In September 2016,  I I T  Guwahat i  received i ts  f i rs t  ever supercomputer, 
PARAM Ishan, the fastest  in th is neighborhood of  the country.  But ,  how did 
we, as a country,  end up with these supermachines?

The US was wi l l ing to se l l  a less powerful  Cray XMP-14, 

but only i f  India agrees to embarrass ing restr ic t ions.
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THE MAN AND THE MISSION

Dr .  V i jay Bhatkar  was a  man of  humble 
or ig ins ,  born just  ten months ahead of 
India’s independence to educated parents 
who quit their  jobs and sett led in a smal l 
v i l lage upon Mahatma Gandhi ’s  ca l l  for 
r u r a l  d e v e l o p m e n t .  D r .  B h a t k a r  c o m-
pleted his Bachelor and Masters education 
at VNIT Nagpur and MSU Baroda before 
gett ing his Ph.D. from I IT Delhi  at the age 
of 26.  Giving up a post-doctoral  opportu-
nity at Princeton, he joined the Electronics 
Commission, Government of India and had 
risen to the position of director of ER&DC, 
Trivandrum when he f irst got the cal l  from 
KPP Nambiar, then-Secretary, Department 
of Electronics,  regarding the PM’s super-
computing chal lenge.

A meet ing with the then Pr ime Min ister 
Raj iv Gandhi  ensued,  which,  Dr .  Bhatkar 
said,  went l ike this :

“Can we do it?”

“ I  have not seen a supercomputer as we 
have no access to supercomputers,  I  have 
only seen a picture of Cray! But,  yes,  we 
can.”

“How long wi l l  i t  take?” 

“Less than it took for us in trying to import 
Cray from the US!”

“How much money it  would take?” 

“The whole ef fort ,  inc luding bui ld ing an 
inst i tut ion ,  deve lop ing technology and 
del iver ing India ’s  f i rst  super-
computer would cost less than 
the Cray!”

P leased ,  the  P r ime  M in i s te r 
g a v e  t h e  g o - a h e a d  f o r  t h e 
project .  Based in Pune, C-DAC 
summoned scient ists f rom al l 
over  the country  to work on 
one of  Ind ia ’s  greatest  tech-
nology projects .

T h e  m i s s i o n  w a s  g i v e n  a 
go-ahead with 3 years and 34 
crores to spend, the t ime and 
money India would have had to 
spend for the Cray, had the US 
deal gone through. The Centre 
for Development of Advanced 
Computing (C-DAC) was estab-
l ished in 1988 with Dr .  Bhatkar 

at its helm and a clear mandate to develop 
an indigenous supercomputer  for  h igh-
speed computat iona l  needs .  The Pune-
based institution faced init ial hurdles with 
Dr .  Bhatkar  not  be ing able  to of f ic ia l ly 
recruit a single person for about 6 months 
due to bureaucracy ,  but  soon took of f , 
attract ing young ta lent f rom across the 
country with i ts  open management and 
f lexible work culture.  The team also had 
to deal with technological embargoes and 
the struggles of adopting the novel par-
a l le l-processing approach to supercom-
puters .Frustrated by these negot iat ions 
and humil iated at having to ask for tech-
nology, then-PM Raj iv Gandhi chal lenged 
Indian scientists to create an indigenous 
supercomputer .

Within three years, the extraordinary hap-
pened.  With everyone involved working 
their  socks off ,  C-DAC f inal ly completed 
its work wel l  within the proposed dead-
l i ne .  W i th  components  tha t  cou ld  be 
bought  of f  the she lves ,  in  1991 ,  C-DAC 
rol led out India ’s f i rst indigenous super-
computer :  PARAM 8000. The prototype 
named PARAM (Sanskr i t  for  ‘ supreme’ , 
a l s o  P A R A l l e l  M a c h i n e ) ,  a p p a r e n t l y 
looked nothing l ike the Cray supercom-
puter people had come to expect,  rais ing 
suspicions on the val idity of C-DAC’s tal l 
c laims.

To dispel al l  doubts,  Dr .  Bhatkar decided 
to benchmark PARAM at the 1990 Zurich 
Supercomput ing  Show wh ich  had f ive 
developed countries showcasing their best 
machines. When PARAM placed second in 
the contest ,  beating Japan, Germany and 
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Russia ,  and defeated only by one of  the 
three US machines,  the world real ized that 
a new nation has r isen to join the ranks of 
supercomputing nations.  For the f irst t ime 
ever ,  a developing country had pul led off 
such a feat in advanced computer devel-
opment .  Needless to say ,  the wor ld was 
shocked at this achievement.  A year later , 
in 1991 ,  C-DAC launched India’s f i rst indig-
e n o u s  s u p e r c o m p u t e r ,  P A R A M  8 0 0 0 , 
a l legedly caus ing internat ional  media to 
remark “Angry India does it” .

D r .  Bhatka r  soon  l e f t  C-DAC and  was 
awarded the Padma Shri  in 2000 and the 
Padma Bhushan in 2015. He is also credited 
for inventing ISCII ,  the computer standard 
for indian languages which made printing in 
Indian languages possible and now serves 
as the chancel lor  of  Nalanda Univers i ty . 
 

 
PARAM SUPERCOMPUTER SERIES 

The f i rs t  Ind ian supercomputer ,  PARAM 
8000, was launched in 1991 and propel led 
India into the league of few nations capable 
of developing supercomputers .  In the fol-
lowing years ,  C-DAC ro l led out  PARAM 
8600, PARAM 9900/SS, PARAM 9900/US 
and PARAM 9900/AA, each an improved 
variant of the original ,  to meet the growing 
international demand for cheap and pow-
erful  supercomputers .  The PARAM 10000 
was unvei led in 1998 with an architecture 
capable of teraf lop range, marking India’s 
entry into teraf lop supercomputing terr i -
tory,  but was init ial ly bui lt  for 100 GFLOPS 
due to severe budget constraints.  C-DAC’s 

2003 release,  the PARAM Padma was the 
f i rst Indian supercomputer to reach peak 
speeds of 1  TFLOPS. 

PARAM Yuva, launched in 2008, boasted a 
peak speed of 54 TFLOPS with up to 200 
TB storage.  C-DAC’s best yet supercom-
puter,  the 2013’s PARAM Yuva I I  is capable 
of  a  whopping 524 TFLOPS peak speed 
and consumes 35% less energy compared 
to i ts  predecessor .  In  terms of  speed,  i t 
had ranked 83 worldwide in 2013 but now 
ranks at 447 in 2016,  whi le ,  in energy eff i-
ciency, the machine was ranked 44 in 2013 
but now ranks at 140 in 2016.  In conjunc-
t ion with premier Indian educational inst i-
tu tes ,  two  more  supercompute rs  have 
been developed by C-DAC, the 15 TFLOPS 
machine, PARAM Kanchenjunga, stationed 
at NIT Sikkim and the 250 TFLOPS machine, 
PARAM Ishan, instal led at I IT Guwahati .

PARAM sys tems  have  been  the  go- to 
choice for countr ies seeking good perfor-
mance at reasonable prices. It is estimated 
that as of 2008, up to 52 PARAM systems 
are active across the world with PARAMs 
being so ld to Russ ia ,  Canada ,  Germany , 
Singapore, Kazakhstan and Vietnam, among 
others.  C-DAC has also developed PARAM 
Shavak,  a suitcase-s ized compact super-
computer with over 3 TFLOPS peak speed, 
PARAMNet,  a high-performance intercon-
nection network optimized for the PARAM 
suite, and a host of other indigenous super-
comput ing too ls .  The inst i tut ion is  cur -
rently rais ing the bar with attempts at the 
petaflop barrier .  Furthermore, an I ISc-ISRO 
col laboration aims to create a monstrous 
132 exaflop supercomputer by the end of 
the decade, while Cray Inc. has announced 
its first 1 exaflop machine by the same time. 

These are excit ing t imes for High 
Performance Computing in India.

  In 1991, 

C-DAC launched 

India’s f i rs t  indig-

enous supercom-

puter,  PARAM 8000, 

a l legedly causing 

internat ional  media 

to remark “Angry 

India does i t”
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MY TOUR 
OF DUTY IN 

NORTHEAST
A Picture Art ic le

- Dr. Amit Sethi

Clockwise from top:

• Days before leaving for IIT Guwahati for the first time as an 

Assistant Professor 

• Hostel fun in IIT Delhi - All painted for 50th Republic Day

• Student Project - Hamming Code Generator Decoder, IIT Delhi
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Dear  students ,  s taf f ,  and co l leagues of 
EEE department, 

It was exactly six years ago that I joined IIT 
Guwahati .  I  am glad that I  took that deci-
sion,  although I  also had an offer from my 
alma mater I IT Delhi back then. Otherwise, 
I  would not have experienced this blessed 
place,  i ts culture,  i ts people,  an amazing 
campus, and the I IT G community.  I  have 
some old connection with the Northeast , 
which was one of the driving forces for me 
to apply to I IT Guwahati .

 I  am asked by severa l  s tudents  why I 
came back to India,  and why I  joined I IT 
Guwahati .  Mentoring enthusiast ic young-
sters and learning about their successes is 
a very rewarding experience. One cannot 
put a monetary price on knowing that one 
has made a posit ive difference in some-
one’s  l i fe ,  however smal l .  With in even a 
year or two of going into a corporate job, 
many of our alumni get taken over by a 
feeling of being a cog in a big machine and 
not knowing the purpose of their  efforts . 
This is the same feel ing that I  had in my 
consulting job before joining IIT Guwahati . 
Compare that to the experience of seeing 
your students win an international  com-
petit ion,  or a design chal lenge, or presti-
gious fel lowships.  Which other profession 
lets  you be a part  of  achievements l ike 
these based on someone else’s motivation 

and perspirat ion,  and a l i tt le bit  of your 
guidance?

Being a former average IITian myself, I  was 
able to relate to students’  experiences of 
going through s imi lar  joys ,  f rustrat ions , 
and dilemmas that I experienced years ago 
– l iv ing away f rom parents ,  being over-
loaded with assignments and quizzes, vac-
i l lat ing between conf idence,  over-conf i-
dence,  and se l f -doubt ,  want ing to have 
certain “cultural”  experiences,  and sweat-
ing over career choices.  Having seen aca-
demics in  India and the US,  and having 
worked in both engineering and non-en-
gineering companies al lowed me to give 
at least some career advice to students. 
I  hope al l  those who interacted with me 
were able to f ind what makes them happy 
in l i fe .

As I  look back at the inevitable ups and 
downs of the past s ix years ,  I  real ize that 
there are many other memories that wi l l 
make me overcome with nostalgia for years 
to come. These include teaching my f irst 
course, designing new courses, guiding my 
f i rst  BTPs,  MTPs,  and PhDs,  and gett ing 
the f i rst papers publ ished as a leader of 
a research group.  Besides the act iv i t ies 
related to my job, I  have also made fond 
memories of being a part of the campus 
community .  I  hope that my engagement 
wi th  the community  was as  he lpfu l  for 

Top: Finally, me at a student function in IIT Guwahati
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others as it  was for me in understanding 
what education and the business of educa-
t ion is al l  about.  Addit ional ly ,  interacting 
with students has kept me young at heart, 
I  be l ieve ,  whi le  the s ight ings of  var ious 
f lora and fauna on campus have made me 
appreciate the fragil ity and importance of 
preserving the only planet that we have.

M y  c o l l e a g u e s ,  b o t h  t e a c h i n g  a n d 
non-teaching,  have been very helpful  in 
both professional  and personal  matters . 
Exchanging exam duties,  organizing con-
ferences,  being on each other ’s students’ 
commi t tees ,  d i scuss ing  cou rse  ideas , 
running labs and tutor ia ls  have al l  been 
pleasant experiences. Sometimes, I  would 
have not run into some of my col leagues 
from other departments for months and 
would be pleasantly surprised to receive 
a  b i r thday party  or  wedding recept ion 
invitat ion from them. Being a residential 
campus,  we are not just  col leagues but 
also a community and a society.  Our kids 
play together and go to school and after-
school classes together .  This campus is a 
great place to raise kids because of this 
community.

My family and I  have formed last ing rela-
t ionsh ips  w i th  peop le  on  the  campus . 
Two of my chi ldren were born whi le I  was 
working here.  I  am overwhelmed with the 
blessings and love showered on them by 

the  campus  communi ty .  Hav ing  never 
l ived in India before,  I IT Guwahati was the 
safe haven for control led accl imatization 
to l i fe in India for my wife.  She has made 
some good fr iends through her init iat ion 
of a Kendriya Vidyalaya mothers ’  group, 
an environmental  awareness group,  and 

Caption: “‘If a girl can stick with you through thesis writing, marry her”. Convocation day Illinois University with my 

then girlfriend (now wife).

Top: Me trekking during my PhD times - Wakhra Swag
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her involvement with Disha (formerly ,  Zero 
I l l i teracy Zone – ZIZ) .

I IT Guwahati  is  going through a phase of 
adolescence where it  is looked upon as an 
inst i tute capable of  mentor ing upcoming 
I ITs ,  but not yet in the league of the ones 
that came before it .  We have senior faculty 
members who worked very hard to estab-
l ish th is  inst i tute and make sure that  i ts 
ear ly students got wholesome educat ion. 
It  is on the foundation of their  efforts that 
the younger faculty members l ike me have 
had the chance to channelize more time and 
resources to research,  and to even take on 
more Masters and PhD students.  However, 
with any organization going through a phase 
transit ion,  the needs of vis ion,  ski l ls ,  expe-
r iences,  and att i tudes in dif ferent phases 
can be very different. The window of oppor-
tun i ty  to br ing about  a  v ibrant  research 
culture by infusing fresh ideas,  faci l i tat ing 
open communicat ion ,  and being respon-
sive in decision-making at al l  levels is fast 
closing. Uti l iz ing the dividend of not being 
saturated in  facu l ty  s t rength ,  yet  be ing 
able to offer a stable l i festyle with reason-
able teaching and administrat ive loads,  I IT 
Guwahat i  must  be  h igh ly  proact ive  and 
select ive in i ts efforts to hire world-class 
PhDs. Many IIT alumni, irrespective of where 
they obtained their  PhDs,  have a passion 

for contributing to the IIT system. Proactive 
outreach to hire excel lent candidates must 
be undertaken. Senior colleagues must also 
encourage merit  through efforts to retain 

Left: Mommy’s Excuse for a Snowman - My wife with my son 

Top: Sonam Gupta Bewafa Hai! And sometimes the moment of 

glory comes from unexpected 

Bottom: Me as IITD Student in front of Iconic roof of Convova-

tion hall of IITD
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mer i tor ious jun ior  facu l ty ,  and in  enter-
ta in ing ideas based on their  mer it .  Once 
this chance is lost ,  the culture wi l l  ossify , 
and attracting good faculty and ideas wi l l 
become not less but more diff icult .  Similar 
efforts should be made to attract PhD can-
didates from NITs,  especial ly those in the 
Northeast .  It  is the faculty culture that wi l l 
lead the way.

I  also urge the students to try to do their 
best  in  technica l  endeavors .  One of  the 
proudest moments for my research group 
has been when a team compris ing three 
undergrads and a PhD student -  Di leep, 
Cha i tanya ,  Vams i ,  and Abh ishek  -  won 
the top posit ion in Warwick HER2 scoring 
contest ,  ahead of  the teams f rom CMU, 
Oxford, and I IT Kanpur.  It  is a testimony to 
the capabi l i t ies of our students and what 
their  motivation and teamwork can al low 
them to do. Such competit ions are a good 
way to channel ize creative energies,  meet 
or  interact onl ine with global  peers ,  and 
add to your resume. The alternative story 
is al l  too famil iar where students ask for a 
project from a professor and never return 
to h is  or  her  of f ice after  los ing enthus i -
asm in a week or two. Perhaps,  the solu-
t ion is to make sure to keep meeting the  

professor with whatever l itt le progress one 
has made instead of trying to impress him 
or her with a large piece of progress that is 
never made. The point is ,  even if  you came 
to engineering because of parental  pres-
sure,  coursework is not al l  that there is to 
it .  There are lots of elegant solutions to be 
understood and interest ing problems to 
be solved by involving other students and 
professors .  A problem-solv ing approach 
along with people ski l ls  can bui ld a foun-
dation for success in many careers .

I  wish you al l  the very best . 

Clockwise from left:

• Running Chicago Marathon during PhD days

• My Kids in Meghalaya 

• Trying Wakeboarding. Brahmaputra River.
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TO INFINITY AND BEYOND

T
o the r ight  i s  the  photo taken by 
Voyager 1  spacecraft when it  was 6 
b i l l ion k i lometres away f rom Earth , 

t h a t  i s  a p p r o x i m a t e l y  h o w  f a r  P l u t o 
is  f rom the Sun .  And our  b lue p lanet  i s 
less than 1/8th of  a  p ixe l  in  a p icture of 
more than 640,000 p ixe ls .  That  i s  how 
t iny  our  wor ld  i s ,  and there  i s  so much 
to explore in our unfathomably vast uni -
verse .  That  i s  why space is  the per fect 
s t imu lus  fo r  an  ad rena l i ne  rush ,  bo th 
f r ightening and exc i t ing s imultaneously . 
 
Be ing the o ldest  sc ience deve loped by 
mankind, Astronomy has an elegant set of 
features associated with it  and this results 
f rom the fact  that  i t  i s  one of  the ear l i -
est discipl ines of science that was formed. 
Earl iest of our ancestors had l itt le idea of 
science, they imagined the points of l ight 
to form different objects, animals and even 
people, added some imaginary stories con-
necting them and you get mythology! An 
important  too l  fo r  the  deve lopment  o f 
mankind back in the day.  And then when 
the t ime had come for us to meet science, 
i t  was astronomy again that showed the 
path.  It  was the idea of hel iocentr ism i .e . 
the Earth  revolves  around the Sun that 
started the sc ient i f ic  revolut ion .  And in 
recent t ime, it  is more relevant than ever . 
I t  helps in the invention of state of the art 
technology for various missions.  But most 
important role it plays is philosophical. Just 
l ike we discussed discover ing our  p lace 
in the universe through astronomy, it  also 
plays an integral role in understanding how 
the universe actual ly works and in discov-
ering the ‘Theory of Everything’ . 

That being said, your interests and motiva-
tion are quite l ikely to be dissimilar to mine. 
So let ’s shift  gears and discuss what you 
can do to pursue your interest ,  especial ly 
i f  i t  happens to differ from your current 

academic discipl ine.

THE FIRST STEPS  

•  A p a r t  f r o m  i n t r o d u c t o r y  b o o k s ,  a 
great  resource is  the new revolut ion 
of  Mass ive ly  Open Onl ine Courses or 
MOOCs .  When I  s tar ted gett ing into 
as t ronomy ,  Course ra  was  l ess  than 
a year  o ld and opened up a wor ld of 
awesome courses offered by excel lent 
inst itut ions around the world for free. 
These not only help you develop your 
interest but can showcase your passion 
for the subject whi le seeking research 
opportunit ies .  . 

•  Look  for  schoo ls/workshops  re la ted 
to  your  f ie ld  of  interest .  For  ast ron-
omy, there are many prest igious ones 
organized by IUCAA and NCRA. There 
is  a lso an introductory winter  school 
organized by I IST.  A great thing about 

- Ashutosh Sharma

In th is ar t ic le we have the ex-Secretary of  the astronomy c lub ta lk ing 
about his advent in the endless space of  astronomy and g ives ins ights on 
how to get started with research in the same. 
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these introductory schools ,  apart from 
the fascinating lectures by experts on 
diverse topics within the subject,  is the 
contacts you make, both with the stu-
dents and faculty involved. 

• A very helpful habit to develop early on 
is reading scientif ic l i terature.  This wi l l 
not only help you understand research 
methodologies and keep you updated 
wi th  the  la test  in  the  f ie ld  but  a l so 
help identify people or groups whose 
work  you f ind interest ing .  An exce l -
lent  resource for  astronomy is  astro-
bites .  I t ’s  a dai ly  astrophysical  l i tera-
ture journal  wr i t ten by graduate stu-
dents.  Please check it  out!  I  am confi-
dent that such resources also exist for 
other scientif ic areas.

• A  t ip  about  research  papers :  sc ien-
t if ic papers can be int imidating at f i rst , 
especial ly as most of them concern a 
sub-f ield of a sub-f ield of your area of 
interest .  A very good place to start is 
rev iew papers .  They are an excel lent 
resource for gett ing introduced to an 
area .  For  example ,  the  Ast rob io logy 
pr imer by NASA is a must for anyone 
looking to learn about the various dis-
c ip l ines involved with in the f ie ld and 
the current status of related research. 

• You’ l l  f ind many core physics courses 
l i k e  M e c h a n i c s ,  T h e r m o d y n a m i c s , 
Q u a n t u m  P h y s i c s ,  e t c .  a s  p a r t  o f 
the  cur r icu lum of  ast ronomy under-
graduate programs.  Try  your  best  to 
audit  these courses f rom our Physics 
depar tment .  Bes ides  p rov id ing  you 
w i th  a  so l id  foundat ion  fo r  as t ron-
omy,  they wi l l  a l so  re f lect  very  we l l 
on your  graduate school  appl icat ion . 
 
GETTING STARTED WITH RESEARCH

• The f irst step is to look for a project at 
our inst itute.  Talk to faculty members 
r e g a r d i n g  s m a l l  p r o j e c t s  t h a t  c a n 
introduce you to the research in  the 
f ie ld .  I f  the facu l ty  member  is  re luc-
tan t  to  o f fe r  you  a  p ro jec t  o r  the 
research of your interest is  not being 
pursued at the inst itute,  the next step 
is to look for opportunit ies elsewhere. 

• F ind out  about  internsh ip  programs . 
You can f ind them onl ine or  ask any 
sc ience major  f r iend in inst i tutes l ike 
I I S c  B a n g a l o r e  o r  t h e  I I S E R s . T h e y 

usua l ly  have a  lot  of  in format ion on 
such  research  in te rnsh ip  p rograms . 
Maintain a l ist of them, complete with 
the qual if ications required to apply.  An 
important part of the internship appl i-
cat ions  wi l l  be  the  recommendat ion 
letter(s)  f rom any faculty member or 
researcher.  You can approach a faculty 
member from your home department , 
maybe someone in whose course you 
d id part icu lar ly  wel l .  A better  opt ion 
wi l l  be a  facu l ty  member  with  whom 
you have done or are doing a project 
in a research area c lose to your f ie ld 
of interest .

• To  contact  peop le  d i rect ly  th rough 
the mai l ,  f i rst  you need to f ind them. 
The most  st ra ightforward and ef fec-
t ive  way ,  in  my op in ion ,  i s  th rough 
research papers.  Maintain a wel l-orga-
nized database of the papers (a simple 
spreadsheet  should  suf f ice)  and the 
corresponding univers it ies/ inst i tutes/
labs that you f ind interesting.  A good 
example can be found here. You should 
a lso contact seniors in  your research 
area and f ind out where they went for 
internships. It ’s more l ikely that you wil l 
secure a position in those places. Again 
make a note of every group/university 
you f ind. 

• For the BTP, a project in your f ield of 
interest  or  at  least  an interd isc ip l in-
ary topic involving your major wi l l  feel 
des i rable .  But ,  f rom personal  exper i -
ence ,  such a pro ject  can cause a  lot 
of  f rust rat ion i f  not  wel l  gu ided and 
planned. I  think the pragmatic thing to 
do is to take one of the projects pro-
posed by your  department ’ s  facu l ty 
members .  What  matter  are  the sk i l l s 
you gain from research? Moreover, such 
projects are most ly wel l  d irected and 
hence contribute more to the field. Your 
work may even end up as a publication, 
which is always a plus point.A tip about 
research papers:  scientif ic papers can 
be int imidat ing at f i rst ,  a publ icat ion, 
which is always a plus point . 

A lot  of  these were suggested to me by 
Ishan Mishra ,  a  senior  f rom the batch of 
2016 from ECE who is pursuing a PhD in 
Astronomy f rom Cornel l  Univers i ty ,  and 
Kunal Gautam, a senior from the batch of 
2017 again  f rom our  department  who is 
pursuing Masters in Physics at Niels Bohr 
Inst itute of Physics.  So I  would l ike to end 
by giving a vote of thanks to them.
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FROM EEE TO IEEE

I 
came in associat ion with IEEE student 
branch (“ IEEE SB” in short) during very 
early days of my I ITG journey. It was the 

f i rst semester of my PhD and coursework 
t ime (or as they say Honeymoon period of 
PhD) was going on. So I  had ample t ime in 
hand because apart from attending classes 
and writ ing quizzes ,  there was not much 
academic act iv i ty .  And I  was look ing to 
get involved in something product ive to 
f i l l  up the free t ime. It ’s around that t ime 
that  I  found an emai l  f rom IEEE student 
branch cal l ing for  volunteers for  ADMAT 
(an annual workshop organized by IEEE SB 
on MATLAB and its appl ications) .  At that 
t ime, I  had only very basic idea about IEEE 
SB and didn’t even know anyone from the 
branch (as I  was also pretty much new in 
the campus, hardly one or two months at 
I IT). The event was scheduled on Saturday-
Sunday and I  too didn’t have much excit-
ing plans other than “eat. . .sleep.. .repeat” for 
that weekend.  So,  basical ly thought let ’s 
give it  a try and reg istered myself .  I  must 
say the overal l  experience in the workshop 
was quite good,  learnt a few things,  met 
some nice people ( including seniors from 
my department)  and to add to that ,  the 
food was just awesome. From volunteering 
to learning a few technical stuffs to making 
new fr iends ,  i t  was real ly  wel l  spent two 
days!  So,  that ’s  how my associat ion with 

IEEE SB started.

After that ,  when the new student branch 
team was being formed for the year 2015, 
I  was approached by a few of the senior 
members for being in the committee and 
I  happi ly agreed.  As per I  remember ,  the 
f i rst event that we organized in that year 
was a workshop on embedded systems by 
ARM corporation. In the f irst team meeting 
for  that  workshop,  when responsib i l i t ies 
were being divided among the members,  I 
chose the work of designing the banners, 
posters and f lyers for the event.  Not that 
I  had much prior experience in designing, 
but I always had a l itt le interest in this kind 
of works and so I  took that up. I  must say 
I  k ind of enjoyed the work and as per the 
v iews of  the other  members ,  I  d id quite 
ok!  And since no one else was interested 
in that anyway,  I  became the permanent 
design guy for al l  the events to take place 
over  the next  one year .  Over  the per iod 
of one year ,  we organized four workshops 
along with a few invited talks and it  was a 
real ly successful  year both as a team and 
as an individual .  As per my personal expe-
r ience,  a l l  I  can say is  that ,  yes ,  I  a lways 
had an interest towards creative things l ike 
making designs and al l ,  but it ’s only when 
you are given some responsibi l ity that you 
start  tak ing th ings a l i t t le  b it  more ser i -
ously and that real ly helped for me. I  got 
really involved and learned a few new soft-
wares and some cool  des ign techniques 
that I  wouldn’t have done otherwise,  and 
al l  that during the free t imes without com-
promising anything on the main track.  For 
me, it was l ike a breath of fresh air from the 
routined l i festyle ;  i t  re juvenated me with 
increased enthusiasm and helped me cope 
up with all  the monotonies of PhD life. That 
way it  real ly helped me a lot .

Then the tenure of the 2015 team came to 
an end and i t  was t ime for  forming new 

My exper iences with IEEE student branch and why you should a lso be a 
part  of  i t !

- Indrajit Das
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team, a few members from the earlier team 
remained whi le  others  (most ly  sen iors) 
left .  I  decided to stay for one more year . 
Being a senior member by now, it was time 
to take up more respons ib i l i ty .  So ,  th is 
t ime I  opted for the post of general  sec-
retary and got elected as the same. Being 
in a posit ion of higher responsibi l i ty ,  this 
t ime the experience has been somewhat 
different with more involvement in deci-
sion making and overal l  management part 
of the branch. But,  I  guess I  can’t  total ly 
get away from doing things that interests 
me, so even now I  look after some of the 
design part ,  can’t  help!  This t ime around 
we have  g iven  more  focus  in  increas-
ing the IEEE membership count and are 
trying to reach out to more people in the 
campus. As an init iat ive towards that ,  we 
held an orientation programme for the PG 
freshers of our department this year. Apart 
from al l  that ,  we have also organized one 
workshop and a few invited talks t i l l  now. 
There’s sti l l  a few months left in this year’s 
tenure and IEEE SB has a few events l ined 
up for the months to come.

So I  have been associated with the IEEE 
student branch for quite a long t ime and 
when I  look back,  I  see that the journey 
itself has been quite fulfi l l ing and satisfac-
tory.  I  have got the experience of orga-
nizing quite a number of workshops and 
events and it  was real ly fun doing what I 
did.  Al l  those group meetings prior to any 
event,  late night preparations in the con-
ference centre the day before the event, 
working in a group to successful ly  take 
the event  towards the end,  a l l  th is  has 
taught me many real- l i fe ski l ls and helped 
me grow as a person in many ways, at least 
that ’s what I  bel ieve.

Wel l ,  I  th ink I  have ta lked much e labo-
rately about my personal experience and 
I  would rather  take th is  opportuni ty  to 
address a few other things.  Over the past 
two and half  years of my associat ion with 
IEEE SB,  one th ing that  I  have not iced 

is that the part icipation of BTechs in the 
student branch is very rare.  Out of a total 
strength of around 25,  hardly one or two 
are undergraduate students and so,  the 
branch is mainly run by the PGs (mostly 
PhDs with a few MTechs) .  And the same 
scenario holds true for the number of IEEE 
student members from I ITG. I  suspect one 
reason behind this is the communication 
gap between the BTechs and the post-
grads and I  rea l ly  fee l  that  th is  can be 
total ly changed.  Being a member of the 
student branch, I  tend to believe that with 
increased part icipation from BTechs,  the 
group dynamics can be much improved. 
With their unmatched enthusiasm and nev-
er-ending energy, I feel BTechs have much 
to contr ibute in our student branch. Their 
part ic ipat ion is  not only benef ic ia l  f rom 
the perspective of the student branch but 
well ,  i t ’s good from the perspective of the 
student as wel l .  Now, even though I  know 
it ’s  mostly known, I  would l ike to give a 
brief about the benefits of being an IEEE 
student  member  and i t  ho lds  good for 
everyone whether undergrad or postgrad. 
Being an IEEE member is a good way to 
remain connected with the vast commu-
nity of people from the areas of electron-
ics and electr ical  engineer ing.  Special ly , 
for students having an interest in research, 
being an IEEE student member can be very 
helpful  for gett ing al l  the updates related 
to thei r  f ie ld of  interest .  Being an IEEE 
student member helps in  gett ing spon-
sorship or even monetary discounts whi le 
attending IEEE organized conferences and 
workshops.  And there are plenty of other 
benefits that you can f ind out by vis it ing 
the IEEE website or you can contact any 
of our branch representatives.

And i f  you  become a  s tudent  b ranch 
member,  you get increased exposure for 
your work and interests .  Being organiz-
ers of various workshops and events,  you 
get many opportunit ies to interact with 
eminent personalit ies from both academia 
and industry. Organizing an event requires 
many different ski l ls  (both technical and 
non-technical) and no single person can 
have them a l l .  But  when you work as  a 
team, the ski l ls of al l  the individuals take 
a  pos i t ive  sh i f t .  You deve lop sk i l l s  l ike 
leadership, teamwork, patience, persever-
ance and all that with the technical flavour 
that is there by default .  You get to meet 
with new people and make contacts with 
people having varied skil lsets. So, in a nut-
shel l ,  there’s a lot to explore and it ’s just 
you who need to come forward!

I t ’s  only when you 
are g iven some 

responsib i l i ty that 
you start  taking 

th ings a l i t t le b i t 
more ser iously.
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BIOMEDICAL IMAGE PROCESSING

F
irst of  a l l ,  kudos to the reader  for 
venturing into an art icle which starts 
with “Bio” -  a subject which most of 

us thought we got r id of after 10th or 12th, 
only to be given a rude awakening from our 
i l lusion in the form of BT101.  Hate it or love 
i t ,  B iomedical  Engineer ing is  the f ie ld of 
this century with interdiscipl inary research 
at its center stage.  In this web of interdis-
cipl inary research,  e lements of computer 
science and electr ical  engineering appear 
ubiquitous.  Tradit ional problems l ike early 
and accurate detection of diseases, predic-
t ion of the extent of harm to the body and 
the poss ib i l i ty  of  recurrence of  d iseases 
etc.  are aggressively been tackled by the 
interdisciplinary research community. From 
the appl icat ion of  b ig data to so lve the 
problem of nanoscopic gene sequencing 
to applying machine learning to find breast 

cancer ,  newer  recond i te  p rob lems  a re 
been fought head-on by researchers with 
state-of-art technologies l ike deep learn-
ing etc.  in their  arsenal .  These are in addi-
t ion to tradit ional interdiscipl inary topics 
l ike an appl ication of s ignal processing to 
speech, EEG, ECG and Biomedical images. 
 
Now let’s focus our attention to Biomedical 
Image Ana lys is .  Before  moving on let ’ s 
c lear a major misconception which many 
have regard ing the  d i f fe rence between 
Biomedical Imaging and Biomedical Image 
Processing. The term Biomedical Imaging 
refers to the acquis it ion of x-ray ,  sound, 
magnetism, radioactive pharmaceutical  or 
l ight to assess the condit ion of organ or 
t i ssue .  Whereas ,  B iomedica l  image pro-
cessing is the enhancement,  analysis ,  and 
display of images acquired using the various 

The wor ld of  possib i l i t ies that was opened in the f ie ld of  B iotechnology 
due to the advent of  sc iences l ike Image Process ing and Machine Learning 
took the wor ld by storm.  Mayank ta lks about the prospects of  B iomedical 
Image process ing and how i t  could change the wor ld;  forever.

From the appl icat ion of  b ig 

data to solve the problem of 

nanoscopic gene sequencing 

to apply ing machine learning 

to f ind breast cancer,  newer 

recondite problems are been 

fought head-on by research-

ers with state-of -ar t  tech-

nologies l ike deep learning 

etc . 

- Mayank Golhar
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biomedical imaging techniques. Some well 
known B iomedica l  Imag ing techn iques 
are MRI (Magnet ic Resonance Imaging) , 
CT  scan  (Computer i sed  Tomography) , 
Ultrasound, PET scan (Positron Emission 
Tomography) ,  OCT (Opt ica l  Coherence 
T o m o g r a p h y ) ,  S P E C T  ( S i n g l e - p h o t o n 
Emiss ion  Computed Tomography)  and 
m a n y  m o r e  e x c i t i n g  t e c h n o l o g i e s .  I n 
much s impler  terms ,   one can say that 
the imaging guys would be work ing on 
development on sensors whereas the pro-
cessing junta would be focused on algo-
rithm development and their applications.  
 
M o v i n g  o n  t o  t h e  i m a g e  p r o c e s s -
i n g  p a r t .  T h e r e  a r e  g e n e r a l l y  f o u r 
m a j o r  s t e p s  i n  i m a g e  p r o c e s s i n g :  
 
1 .  Image fo rmat ion  -  The  acqu i r ing  o f 
an  image  us ing  sensors  and  conver t -
ing i t  into  a  d ig i ta l  form l ike  a  matr ix . 
 
2 .  I m a g e  v i s u a l i z a t i o n  -  T h i s  r e f e r s 
to  the  man ipu la t ion  o f  an  image  in to 
a n  o p t i m i z e d  o u t p u t  o f  t h e  i m a g e .  
 
3. Image analysis - It includes the processing 
part through which we can obtain interpre-
table abstractions and their  quantitat ive 
measurements f rom biomedica l  images . 
 
4. Image management - focuses on storage, 
transmission, and access to medical images. 
 
For  the rest  of  the ar t ic le ,  I  w i l l  throw 
some l ight  on some popular  v isua l i za-
t ion and ana lys is  b iomedica l  problems .  
 
Image Data  V isua l i zat ion :  Genera l ly  in 
medicine, the main aim is to do realistic of 
3D data. One major difference between the 
computer graphics problem and the bio-
medical problem is that medical objects , 
unl ike synthetic objects ,  cannot be accu-
rately modeled as mathematical functions. 
Eg, a tennis ball can be modeled as a sphere 
but our brain can not.  There are treated 
as an expl ic i t  set  of  voxels .  So specia l -
ized methods of surface reconstructions 
and direct volume visual ization are used. 
Some appl ications are 3D reconstruction 
of bones for fracture detection and diag-
nos is ,  reconst ruct ion of  heart  f rom CT 
scan and many others. The 3D reconstruc-
tion of objects helps in better visualization 
of medical art ifacts for the doctors.  Eg. In 
the case of endoscopy, the size of polyp(a 
cancerous growth) determines how dele-
ter ious is to the patient .  The doctors by  
go ing  th rough  the  endoscop ic  v ideo 

estimate the size of polyp based on their expe 
 
 
 
 
 
 
 
 
-r ience.  I f  we can provide them with the 
absolute s ize and shape of the polyp,  i t 
wi l l  remove the scope of error . 

Image  Ana lys i s :  Image  segmenta t ion 
plays a central  role in Biomedical  image 
processing, where the main focus is to dif-
ferentiate between the healthy and patho-
logical tissue. It is a key component in sur-
gical  planning, post-surgical  assessment, 
abnormal ity detection etc.  Some wel l-re-
searched problems in the field of biomedi-
cal image processing are, in retinal images, 
segmentat ion of blood vessel  and optic 
disk,  where researchers have used a wide 
range of techniques from gradient descent 
to Neural  networks.  For brain tumor seg-
mentation in MRI images, popular methods 
range from  MRF-MAP estimation to fuzzy 
c-means.  One must keep in mind the “No 
Free Lunch Theorem” - There is no master 
algorithm which will solve all your segmen-
tation problems. In the case of biomedi-
cal images,  this is mainly due to the dif-
ferences in imaging modalit ies,  difference 
in shape, structure and other morphologi-
cal propert ies of the desired region.

The problem of image segmentation which 
I  have worked on is the del ineation of the 
Blood vessel in endoscopic images. Frangi 
Vesselness method, a popular blood vessel 
segmentat ion method for ret inal  images 
was initially applied. It was found that many 
non-blood vessel edges were misclassified 
as blood vessel edges.  The performance 
was improved by adding dark background 

Re f :  “ Fundamen ta l s  o f  B i omed i c a l  Image 
Process ing”,  Thomas M. Deserno Biomedical 
Image Process ing”,  Thomas M. Deserno
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3D-visual izat ion with 
Voxe l–Man .  Th i s  3D 
mode l  o f  the  in te r -
na l  o rgans  i s  based 
on the Visible Human 
data .  The Voxel–Man 
3 D - N a v i g a t o r  p r o -
vides unprecedented 
d e t a i l s  a n d  n u m e r -
ous interact ive  pos-
sibi l i t ies ( left) .  Direct 
volume rendering and 
surface-based visual-
ization of segmented 
objects are combined 
with integral  shading 
(r ight) .

R e f :  “ F u n d a m e n t a l s 
of  Biomedical  Image 
Process ing” ,  Thomas 
M. Deserno

subtract ion and a f i l ter  was proposed to 
differentiate between the blood vessel and 
non-blood vessel edges.  A further exten-
sion of this work is  to recover the abso-
lute 3D shape and size of the polyp using 
blood vessel  information obtained previ-
ously.  We are planning to use a modif ied 
form of structure-from-motion for obtain-
ing the 3D shape. Also,  I  have worked on 
detect ion of  sc lera-choroid boundary in 
OCT scan images using gradient descent 
methods and morphological operations.

To get your hands dirty in this gargantuan 
field, you need to acquire some basic skil ls . 
Before ventur ing into Biomedica l  image 
processing specialized courses, it is recom-
mended to complete one basic course of 
image processing and computer vis ion.  As 
there is a plethora of material  freely avai l-
able onl ine for beginners and there exists 
the Sturgeon’s  law -  ‘90% of  everyth ing 
is crap’ ,  here is my cheat sheet for you to 
fol low. For image processing,  on Coursera 
“Fundamentals of Digital  Image and Video 
Processing” by Aggelos K. Katsaggelos and 
“ Image and Video Processing:  From Mars 
to Hol lywood with a Stop at the Hospital” 

by  Gu i l l e rmo Sap i ro  a re  some courses 
which cover the basics.  The prerequisites 
to these courses are Linear Algebra (after 
al l  images are just matrices!) ,  multivariable 
calculus and epsi lon of probabi l i ty ,  a l l  of 
which are covered in the f i rst and second 
year .   One mistake which beginners do is 
just  watching the v ideos and neglect ing 
the hands-on-assignments.  For Computer 
V i s i o n ,  v i d e o s  l e c t u r e s  b y  U C F  P r o f . 
Mubarak Shah are easy to fol low. As l imit-
ing oneself  to vani l la image processing in 
this era of deep learning would be an egre-
gious mistake,  i t  is  recommended to get 
your hands on Coursera’s most subscribed 
course  Mach ine  Learn ing by Stanford ’s 
Andrew Ng. If your thirst for machine learn-
ing is not satisf ied,  let Stanford’s CS231n: 
Convolutional Neural  Networks for Visual 
Recogn i t ion  o r  UoT ’ s  Neura l  Networks 
for  Machine Learn ing ,  both of  which are 
instructed by superstars of Deep Learning, 
to quench your thirst .  For getting practical 
experience of applying the concepts which 
you have learned in these courses, you can 
go kaggle .com or  grand-cha l lenges .org , 
which run onl ine compet i t ions involv ing 
real-world problems. Another good way to 
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get involved in this f ield is to take part in 
IP/CV/ML-based competit ions in Krit i  or 
Techniche.  After  gett ing a f lavor in th is 
competit ion,  one can also approach pro-
fessors act ively doing research in these 
f ie lds  o f  our  EEE department ,  e .g .  Dr . 
Amit  Seth i ,  Dr .  M K Bhuyan ,  Dr .  Suresh 
Sundaram, Prof .  P K Bora and Dr.  P.  Guha. 
One can approach professors with one’s 
own idea about their project or go through 
the professor ’s website,  see the projects 
wh ich  they  a re  work ing  upon or  even 
one can approach the PhDs and M.Tech 
working in their  group to get an idea of 
the  pro jects .  A lso ,  there  are  p lenty  of 
summer internship positions in these fields 
in Indian and foreign universit ies as wel l 
as in industr ies .   I f  you real ly get hooked 
on to this f ield and want to do learn more 
about it ,  doing an MS/PhD should be your 
next goal .  For bui lding a good profi le for 
graduate studies ,  one should maintain a 
good CPI  and do some rea l ly  awesome 
projects .  Internships shouldn’t  be taken 
l ightly as the can add a huge value to your 
prof i le  for  graduate studies .  I f  possible , 
work on your internship from the begin-
ning with an aim to get a publ icat ion in 
a good level conference or journal as the 
end resu l t .  Th is  would a lso ensure that 

you get  a  ste l lar  recommendat ion f rom 
your guide.

The doctor to patient ratio in India is esti-
mated to be 1 :  2000, whereas the recom-
mended WHO f igure  i s  1 :  1000.  As  the 
immediate increase in number of doctors 
i s  not  poss ib le  as  i t  w i l l  invo lve  huge 
infrastructura l  expenditure l ike bui ld ing 
new medical col leges,  hir ing new faculty 
etc.  One solution is to improve the effec-
t iveness  o f  doctors  by  exped i t ing  the 
process of diagnosis by automation.  Eg. 
in endoscopy, the doctor has to manual ly 
go through the ent i re v ideo and search 
for  polyp .  Now i f  we can automat ica l ly 
detect polyps in the video, it  wi l l  save a 
lot of time and the doctor needs to be only 
cal led for  surgery etc .  This  shows there 
is huge potential  for the development of 
tools of automation in medical diagnosis . 
As a result ,  many startups related to the 
healthcare are mushrooming and giants 
l ike Samsung & GE are now focusing their 
R&D on tapping this relat ively untouched 
market .  So surely there wi l l  be plenty of 
job opportunit ies for you i f  you take up 
this f ield,  maybe even you can found your 
own startup.
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P E R S P E C T I V E
OF  AN 

EXCHANGE STUDENT

- Sami Al Issa
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From my chi ldhood, I  have surrounded 
myself  with books & magazines as they 
fascinated me a lot .  I  have only thought 
of gett ing good grades,  cert i f icates,  and 
career .  But I  have never imagined that I ’m 
going to win a free chance to tour around 
in a country with a vastcultural  diversity 
and natural  beauty.  It ’s  been only a year 
and a half  s ince I  have come to India for 
higher studies through ICCR scholarship, 
but experiencing a new culture,  new food 
habits and making new fr iends,  al l  these 
things have summed up into something 
signif icant in my l i fe and memory which 
doesn’t make me feel l ike a stranger any-
more.

Everything started with a Skype inter-
view and after that ,  i t  st i l l  feels to me l ike 
I  am walking a path in my dreams. Al l  the 
professors here to my concern are quite 
helpful  and very fr iendly.  The classmates 
and the kinds of stuff in the department 
were also very amicable when I  joined the 
inst itute newly.  Real ly I  didn’t miss my 
family as much as I  thought I  wi l l  be when 
I  was surrounded by al l  these people.

ICCR (Indian Counci l  for Cultural  Rela-
t ions) gave us an opportunity to travel 
to different places 3200 Km away from 

where I  l ive.  I  got the opportunity to vis it 
different places of south India along with 
the nationals of 19 other countr ies .  We 
explored the vi l lages in different places 
of India and experienced their  way of l iv-
ing.  The local vi l lagers served us green 
coconut as a token of fr iendship which 
tasted very del icious.  This tr ip not only 
let me enjoy the natural  beauty of India 
but also helped me to make some broth-
ers and sisters with unforgettable mem-
ories.  Apart from this tr ip,  I  went with my 
fr iends on every term-end to places l ike 
Sikkim, Shi l long, Cherrapunjee,  Tezpur, 
Bangalore and many more ! !  Every place 
had its own natural  beauty and unique 
culture.

I ’m continuing my M.Tech here in I IT Gu-
wahati  and currently ,  I ’m in my f inal  year . 
The place and surrounding environment 
have made me decide to continue my 
PhD. in the same inst itute.  The explora-
t ion of Incredible India wi l l  continue as 
wel l  along with my studies.
 

Sami AL ISSA
M.Tech Student,  I IT Guwahati ,  India
Teaching-Assistant ,  Damascus Univesity,   
Syria

E v e r y t h i n g  s t a r t e d 

with a Skype interview 

and af ter  that ,  i t  s t i l l 

fee ls to me l ike I  am 

walk ing a path in my 

dreams.
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such as the “WATCHMAKER” and “work-
space- t ime” ,  requ i re  imag inat ive  th ink-
ing (as the inject ions are almost poetic) . 
 
DEDUCTION OF CONTEXT
 
Th is  s imple  paragraph beg ins  w i th  the 
description of a typical seasonal EVENING. 
Tak ing the word “WATCHMAKER” in  the 
l i tera l  sense does not  a l ter  the broader 
context s ignif icantly .  The two statements 
. . . . .shadows grew longer. . . .weary watchmak-
ers found the final session the hardest. . .  The 
morning had begun. . . .sustaining this br i l -
l iance. . .  diff icult task.  in a way to discuss a 
typical  work-force eff ic iency curve widely 
appl icable  to  a l l  wa lks  of  l i fe :  s tudents , 
teachers, industrial ists etc. . .  Al l  of us begin 
the day with a BANG, overflowing with cre-
ativity and passion and f inish the day with 
a quiet  ref lect ive cup of  tea .  The cycles 

of creation and ref lection  a l ternate not 
just on a regular diurnal scale,  but also on 
smal ler scales.  The work-space-eff iciency 
curve is not just a s imple staggered expo-
nential but when one zooms into a segment 
of this curve,  one may observe an almost 
fractal-l ike behavior. The mid-way singular-
ity comes from the injection of the so-called 
LUNCHTIME. This extension and expansion 
is via s imple deduction and based on the 

HOLISTIC RESEARCH
 

Deductive and inductive logical thinking supported by creative incursions
 
Research is  a fa i r ly  vague process.  A quick Google search br ings up this 
def in i t ion:  “the systemat ic invest igat ion into sources in order to establ ish 
facts and reach new conclus ions.” In th is ar t ic le ,  Dr.  Karthik throws l ight 
on the var ious systems of  conduct ing research.

T
h e  s k i e s  w e r e  c r i m s o n  r e d .  T h e 
b i rds  were  ret i r ing  to  the i r  nests . 
The shadows grew longer as weary 

watchmakers found the f inal  sess ion the 
hardest .  The morn ing had begun with  a 
s l ice of  creat ive ins ight and enthusiasm, 
but susta in ing th is  br i l l iance throughout 
the workspace-t ime was an extremely dif-
f icu l t  task .  T i red legs  and weary  minds 
o f  t h e  w a t c h m a k e r s  f o r c e d  a n  i n e v i -
t a b l e  t e m p o r a r y  d i u r n a l  r e t i r e m e n t . . . 
 
As the great Aristotle once said:

Y o u  a r e  w h a t  y o u  r e p e a t e d l y  d o . 
Exce l l ence  i s  not  an  ac t  but  a  hab i t .  
 
Note  here  that  the  word “watchmaker ” 
used here is  CRYPTIC.  Whi le  the deduc-
t ion  of  the  context  in  wh ich  th is  para-
g r a p h  w a s  w r i t t e n  i s  o b v i o u s ,  i n t e r -
p re ta t ions  o f  some key  PSEUDONYMS 

Deduct ive log ic is 
not very di ff icu l t , 
but the construc-
t ion of  premises 
demand a di ffer-

ent form of th ink-
ing which we can 

term as what is 
known as latera l 

th inking.

- Dr. Kannan Karthik
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premise that  the attent ion span of  any 
individual on a specific sub-topic does not 
last more than a few minutes.

INTERPRETATION OF THE TERM 
WATCHMAKER

The term watchmaker  here  re fers  to  a 
fundamental thinker (to a large extent a 
sequential thinker who finds a way to build 
simple premises for arguments). Deductive 
logic is not very difficult, but the construc-
t ion of premises demand a different form 
of  th ink ing which we can term as what 
i s  known as  latera l  th ink ing .  P remises 
a re  essent ia l  l eve rs  wh ich  permi t  the 
thinker to elevate one’s thought process 
and most importantly al low one to JUMP 
the GUN. . .The construction of the fractal 
extens ion would  not  have been poss i -
ble without the deviant premise pertain-
ing to the attention span of an individual .  
 
I n  a  b roader  contex t ,  c rea t i ve  th ink-
ing  leads  to  what  i s  known as  expan-
s i o n s .  S e e d s  s o w n  i n  t h e  m o r n i n g 
thanks to an enthus iast ic  and pass ion-
ate mind wi l l  eventual ly sprout over the 
day .  The st i tch ing of  ideas  i s  done by 
the rat ional  mind in two di f ferent ways: 

1)  Inductive reasoning:  Throwing open 
a conjecture or a rule and val idating this 
at different scales and over mult iple sets 
of observations.  Final ly ,  when the rule is 
shown to be val id for a fair ly large set of 
observations,  an attempt is made to gen-
eral ize it .  In case the rule breaks down for 
some observations, logical adaptations are 
al lowed provided this does not inf luence 
the overal l  general ity and compactness of 
the rule significantly. The conjecture is the 
idea which is built on certain premises and 
invariably stems from creative and holistic 
thinking. The f low diagram here is :

Idea (Conjecture or Hypothesis or Rule) 
---> Observation induction ---> Rule adap-
tation i f  necessary ---> General ization

2)  Deductive reasoning:  In some cases, 
the ideas are not exactly conjectures but 
interesting observation points .  A certain 
pattern not seen earlier is witnessed which 
somehow uniquely describes a certain phe-
nomenon.  Th is  phenomenon is  sampled 
through exper imenta l  observat ions and 
then a fundamental rule is deduced which 
captures  th is  behav ior  ho l i s t ica l ly .  The 
f low diagram here is :

E x p e r i m e n t s  - - - >  M e a s u r e m e n t s /
Observa t ions  - - ->  In te res t ing  pat te rn 
ident i f icat ion  - - ->  Ru le  deduct ion  - - -> 
Rule verif ication and Justif ication through 
physical l inkages with the actual phenom-
enon ---> Rule testing on fresh data ---> 
Rule adaptation is necessary (preserving 
compactness) ---> Final test ing

The creative venture here is in spott ing a 
certain interest ing pattern in the obser-
vation set and then associat ing this with 
the actual phenomenon being witnessed, 
i . e .  answer ing  the  ques t ion  WHY th i s 
ANOMALOUS behavior?

Inductive reasoning is  the harder of the 
two because one has to  begin  wi th  an 
excel lent HYPOTHESIS or a RULE and is 
a practice usual ly fol lowed by purists and 
theoreticians.

FEATURES OF INDUCTIVE REASONING

a) Arriving at a rule in the first place which 
encompasses the overal l  systemic behav-
ior or describing the phenomenon.

b) Adaptation phase,  in case some of the 
observat ions do not  f i t  the ru le .  Which 
ones and why? Is there a common thread 
between them?  Can the rule be adapted 
to inculcate these out l iers ,  without v io-
lat ing the compactness of the rule itself? 
This s lowly turns into an iterative tuning 
and optimization problem.

c) General ization with r igorous testing.
 
FEATURES OF DEDUCTIVE REASONING
 
a) Sett ing up experiments.

b)  Unders tand ing  the  vagar ies  o f  the 
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exper imenta l  se tup  and the  var iances 
involved in various measurements.

c) Spotting the anomalies pertaining to a 
specif ic phenomenon.

d) Formulating a rule which captures this 
anomaly and then prov id ing a  phys ica l 
explanation for the ANOMALY.

e) General ization with r igorous testing.

NON-EXCLUSIVITY

The main dist inguishing factor  between 
the  two  LOGICAL  approaches ,  i s  the 
IN IT IAL HOLISTIC UNDERSTANDING of 
either the phenomenon or some systemic 
behavior ( i .e .  prior knowledge) absolutely 
necessary  for  an INDUCTIVE approach , 
whi le th is  understanding comes later  or 
may somet imes be even acc identa l  for 
DEDUCTIVE approaches .   The interest -
ing factor  that  needs to be understood 
is, WHAT triggers one of these two MODES 
(or directions of thought)? Are these two 
BINS/ MODES exhaustive? The answer to 

the latter is obviously NO as no research 
thesis can be typical ly type-cast into one 
of these two BINS. Sometimes a research 
thesis  may have MULTIPLE PROBLEMS/
SUB-PROBLEMS each of which is of a dif-
ferent type ( INDUCTIVE or DEDUCTIVE) 
and often it  is  a combinat ion that gives 
a part ial  solution to the overal l  problem.

You toss a coin ,  you become a creat ive 
thinker .

You take a long walk,  you become a deep 
thinker .

You juggle with pebbles ,  you become a 
rat ional ist .

Final ly ,  when you smile at everything, you 
become COMPLETE.

But then, you were complete, you are com-
plete and you wi l l  cont inue to be com-
plete.  This is the CORE OF VEDANTA .
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Hey there,

So,  you f inal ly reached the end! 

We tru ly hope you enjoyed reading the magazine. 

 

We cont inual ly st r ive to del iver an improved vers ion of  InPhase 

with every edi t ion.  I f  you have any reviews, comments or feed-

back,  p lease pen i t  down to us.  You can reach us at :

cepstrum@iitg.ac.in 

The re  a r e  two  t h i n g s  wh i ch  make  a  magaz i ne  su c ce s s f u l ;  i t s 

readers  and the  content  i t  o f fe r s .  Exper iences ,  resea rch ,  poems 

o r  p rose ,  we  a re  open  to  a l l .  I f  you  be l i eve  you  have  wha t  i t 

t a k e s  t o  g e t  f e a t u r ed  on  p r i n t ,  y ou  know  how  t o  r e a ch  u s .  

 

I t ’s  a lways a pleasure hear ing f rom our readers .  Your construct ive 

cr i t ic ism and mot ivat ion are what dr ives us every year. 

 

Greet ings, 

Team InPhase
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