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From the (Past) Chairman’s desk

Dear Members,

Wish you all a very happy and prosperous new year 2013! This is
the last issue of the year for the IEEE Pune Section’s newsletter.
This issue contains one article on Machine Intelligence by our
Industry Relationship Chair — Dr. Pradeep Chatterjee and few
activities carried out by society chapters.

Annual General Body Meeting (AGM) of the IEEE Pune section
was held at Hotel Ramee Grand on Apte road, Deccan
Gymkhana on 14" December at 7:30 PM. Pune Section
felicitated Dr. Pradeep Kumar Sinha of C-DAC who was recently
elevated as a Fellow of IEEE. Dr. John Walz — President of IEEE
Computer Society along with his wife, graced the occasion. IEEE
members were joined by their families in attending this function
and hence it was a very good family gathering.

| understand that due to some system problems, mails did not reach to quite a few participants. My
sincere apologies for those who wanted to attend but didn’t get mail. We shall be using IEEE’s mailer
system henceforth to ensure that these issues don’t repeat in future.

The new Execom committee was announced during AGM (full list is given in this newsletter) and Dr.
Doke is the new chairman for the period Jan 2013 to Dec 2013. Kindly join me in congratulating Dr. Doke

and his team. We wish him all the best!

- Dr. Avinash Joshi



Our New Chairman - Dr. D.]J. Doke

Prof.(Dr.) DJ Doke has done B.E. from COE Pune (COEP), M.Tech from IIT,
Kharagpur and Ph.D. from IIT, Bombay. He is a Senior Member IEEE,
Fellow Member of Institute of Engineers (India), Life Member of ISTE..
He has worked as a Dean, University of Pune, Principal of COEP & PVG’s
COET. He is a member of statutory bodies of different Universities and
member of Governing Bodies of different Educational Institutions. He
taught & guided UG, PG, Ph.D students for 45 Years. He contributed over
30 research publications, traveled all over the world and participated in
large number of conferences. He is a recipient of Bharat Vikas,
Outstanding Wadian, Outstanding Teacher, Visveswarayya Gold Medal Awards.

’

Dr. Doke is with IEEE Pune section from very beginning — when Pune was a subsection under Bombay
Section. He was instrumental in fostering the growth of the section.



From the Editor’s desk

Dear Readers,

This is our 4™ installment of the IEEE Pune Newsletter,
brought to you on a fresh January morning in this New Year
2013. | am glad to see a variety of articles contributed for
this issue spanning a wide range of interests and activities
relevant to IEEE Pune. We have contributions from industrial
R&D centers as well as academic institutions and student
bodies in and around Pune.

In the month of December, we had our 2" Annual General
Meeting of IEEE Pune Section and | am exalted to announce
that our great newsletter team was felicitated on this
occasion. The distinguished audience was in special praise for the enthusiastic student volunteers who
made the most valuable contribution.

We don’t know what is in store for the New Year but we already hear exciting news from the world of
technology — emergence of cheaper smartphone to mass market, easier and more intuitive human-
machine interface, fusion of phone and tablet devices, expansion of green energy initiatives and newer
technological breakthrough to enhance their efficiency. However, development of newer technology
and their acceptance into the mass market also depends on general global economic condition.
Hopefully, after a sober recovering period in 2011-2012, the economic health of the nations around the
world will improve in this year.

Close to home, we also heard about possibility of forming new chapters (Circuits and Systems) within
the IEEE Pune Section during this year. And there will be more emphasis on Gold activities. As the
spokesperson of such exciting events, | hope to bring to you the updates as and when they happen
throughout the year.

Best wishes for a happy and prosperous new year!

- Dr. Tirthajyoti Sarkar
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Contributed Article: Machine Intelligence

Whether machines can become intelligent as human is a
guestion worrying many researchers and scientists for
ages. It started with computer simulation of artificial
neural network, which was reported by Rochester and
colleagues at the Dartmouth summer conference in
1956, recognised as official beginning date of artificial
intelligence [1].

Revolution in computing capabilities continued for some
decades and still continuing. With evolution of
computers it started replacing the clerical work in
offices/business then moved into the age where people
started developing programs to capture knowledge. So transformation started from automating a task in
electronic form to capturing knowledge of people and automating reusability of the knowledge
captured. Initially computers started with capturing data then it started collating data from various
internal sources and trying to derive information from the data. Now it started analysis of the
information to provide better insight which helps to predict and forecast. So we moved from data age to
information age to analytics age, at present. The future is decision making with computers for business.

Businesses are viewed from a rational perspective that has built up over several hundred years. French-
led philosophical Enlightenment of 18th century viewed human beings as “rational” being — was coupled
with rapid development of scientific thoughts in the 18th & 19th centuries. Classical & neo-classical
economic thinking developed the idea of markets seeking equilibrium of supply and demand, with
consumers and suppliers acting rationally to maximize utility [2]. This can be achieved with rational
behaviour and thinking of customers and suppliers so as to maximize utilization.

The Industrial revolution and the development of mass production in the early 20th century led to the
idea of management as a science — looking rational ways to increase productivity — popularized Taylor’s
Principles of Scientific Management in 1911.This has led to widespread belief that commerce is driven
by the rational behavior of “Economic Man”. Business management theory takes this into the realm of
business management, treating decision-makers as rational human beings that make decisions to
maximize utility for their corporation [2].

But are human beings really rational? This question disturbed behavioural scientists for quite some time
till they designed an experiment to test it out [2]. Behavioural researcher Dan Ariely took a mistaken
advertisement and the correct one and asked two groups of students to exercise their options, as shown
below in Table 1. Most students in the mistaken advertisement opted for Print and Web option — the
“anchoring” effect of the mistaken option make it look a good value proposition. But without this option
of “Print Subscription” most students opted for the cheaper Web option only.

Table 1 Behaviourdlest (Source: Dan Ariely)

Mistaken Advertisement Price | Chosen
Option
Option 1 Website only S59 | 16%

Option 2 Print Subscription | $125 | 0%




Option 3 Print and Web $125 | 84%

Correct Advertisement

Option 1 Website only S59 | 68%

Option 2 Print and Web $125 | 32%

So this shows our decisions are biased through environmental or cognitive factors, which means humans
are not good rational decision makers. The behavioural economic research of the past 30 years is raising
questions about the traditional view of the way businesses are managed and decisions made.

The increased speed of business and pressure to produce dramatic results quickly, coupled with the
explosion in the amount of information, means that even the best decision-makers are challenged to
make effective decisions. Another challenge to industrial and scientific management thinking is the rise
of the "Collective" and the expansion of social media. Most business thinking takes a very enterprise-
centric view of the world, whereas in the 21st century an increasing amount of the "action" is happening
outside the enterprise [2]. Probably to assimilate all possible information available and to make rational
decisions human will have dependency on machine intelligence.

As Kurt Schlegel of Gartner mentions, in the next 30 years we will see a dramatic shift in the role of
machine-based decision making. Machines will become “rational” part of business brain. Decision
making will be democratized, rather than being the preserve of a small group of executives behind
closed doors. This will drive a new governance model, where the direction of the business can be set by
much wider group of stakeholders and then executed by machines. It will allow employees and
customers to have more input into strategic direction [2].

Machine learning refers to changes in system to perform tasks with artificial intelligence. There are
various tools as genetic algorithm for optimization, neural networks for forecasting, pattern recognition,
etc, fuzzy logic helping in decision making and other evolutionary models all combined together through
interface programs to meet user requirements of say fault diagnostics/ clinical diagnostics/ prediction/
recognition etc will lead to design of brain of a typical intelligent machine [1]. Several companies have
started building intelligent chipsets of artificial intelligent models to reduce space, cost and power
consumption of super computers. With significant investment over six years by DARPA and IBM and
several man-hours of research two silicon chips have been created that are fundamentally brain like in
their operations. These brains like chips have digital neurons and human-programmable synapses
connecting the neurons with memory and communication controllers. IBM’s learning digital neurons can
dynamically rewire the synapses based on inputs like animal brain. The future is development of
synthetic neurons which can replace damaged human neurons to render normal life to patients [3].

These developments in field of machine intelligence led to development of solutions related to
prediction and risk assessment for metrologists, banking, stock market, economics, currency exchange
and others. It also led to optimization in manufacturing operations, medical diagnostics and fault
diagnostics. Machine intelligence has been greatly used with the Spirit and Opportunity rovers launched
by NASA for Mars exploration and by IBM in design of Watson machine. The scope of application is
varied and widespread touching almost every facet of life.

In our future world, it is possible the machines running corporations could be linked together through
the Internet to provide a globally connected economic system [2].

BUT does it mean it is going to replace the jobs of CEOs in organisations...................



AcknowledgementThe author is thankful to Gartner for permitting to include presentation details of
Kurt Schlegel to derive meaningful references, predictions and conclusions in the article.

Disclaimer: Views expressed are my own and does not reflect that of Tata Motors andtassoci
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IEEE Pune Section Annual General Meeting, 2012

& IEEE

Pune Section

Date :

Time:

Dec 10, 2012 (Friday)

7 pm to 8:45om

Venue: Conference Room (near basement), Institution of Engineers, Shivajinagar, Pune-5

Attendees Dr. Avinash Joshi, Mr. S. V. Shelar, Dr. Dandawate, Mr. Girish Tatke, Prof. Dr. Mrs. Madhuri
Joshi, Dr. Rajesh Ingle, Prof. Khurjekar, Dr. Nerkar, Dr. Pradeep Chatterjee, Dr. Bharat Chaudhari, Prof.
Y.V. Chavan, Dr. D.J. Doke.

List of Execom members, Jan 20D&c 2013

Sr.No. | Post of the office bearer for the year 2013 Name of the member recommended by the
nomination committee

1. Chairman Dr.D.J.Doke

2. Vice-Chairman Dr.G.S.Mani

3. Secretary Dr.Yogesh Dandawate

4, Treasurer Dr.Rajesh Ingle

5 Immediate past chair Dr. Avinash Joshi

6 Chair — Comsoc Chapter Dr. Anil Tavildar

7 Chair - PES/IAS Chapter Dr. Mrs. G.A. Vaidya

8 Chair — Computer Society Chapter Dr. Rajesh Ingle

9 Chair — Signal Processing Chapter Dr. Mrs. Kalyani Joshi

10 WIE Prof. Mrs. Kamathe

11 Member Dr. Pradeep Chatterjee

12 Member Mr. Madhav Sawant




13 Member Mr. Sebastian Gracias
14 Member Dr. Mrs. Madhuri Joshi
15 Member Dr. Yogesh Nerkar

16 Member Dr. Yashwant Chavan
17 Member Prof. Sachin Shelar

18 Member Mr. Nilesh Deshmukh
19 Member Prof. Ashok Gaikwad
20 Member Dr. Mandar Khurjekar
21 Member Mr. Girish Tatke

22 Permanent Invitee Dr. Vijay Bhatkar

23 Permanent Invitee Dr. Pradeep Kumar Sinha
24 Permanent Invitee Dr. Bharat Chaudhari
25 Permanent Invitee Mr. Arun Bahulkar

26 Permanent Invitee Mr. DigambarTagare

Secretary IJEEEPune Section

|
Dr. Avinash Joshi Welcomes Dr. John Walz — President
Computer Society.

..
Prof. Dr. Mrs. Madhuri Joshi Welcomes Mrs. Walz.




1 % "ﬂn ';,
Shri.D.M. Tagare felicitates Dr. P.K. Sinha (Fellow, IEEE Dr. Joshi welcomes new chairman — Dr.Doke.
Pune Section).
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PES IAS Chapter, IEEE Pune Section Activity Report 2012

Officers for year 2012

Chair:- Dr D J doke

Vice Chair:- Dr Mrs G A Vaidya
Secretary:- Dr Mrs S R deshmukh
Treasurer :- Mr. Sachin Shelar

Total 03 technical activities were conducted during year 2012.

1. The PES-IAS Chapter, IEEE Pune Section has sponsored the technical activities hosted by PVG's
COET, Pune during 30™ -31° Aug , 1°' Sept 2012. The event called “Techcraft 2012”, consisted of
many sub-events such as C- Code Debugging, micro controller programming, Technical paper

presentation competition etc.

The students from various Engineering Colleges from and around Pune have participated and

showed their talent. Following table gives details of
colleges participated in the events.

events, number of students and names of

NAME OF TOTAL
EVENT STUDENTS
PARTICIPATED

COLLEGES
PARTICEPATED

1.Multitech PVG’s COET, Pune
(A Multisim  based MMCOE, Pune
competition) 30 students (2 PER VIIT, Pune
TEAM) CUMINNS’ COET, Pune
2.Digitrix (Digital PVG’s COET, Pune
Design) 55 students MMCOE, Pune
(2 PER TEAM) VIIT, Pune

CUMINNS'’ COET, Pune
BVP’s COET, Pune
ZEAL Education Society COE, Pune

3.Technosketch
(Sketching to represent 15 students
technical terms )

PVG’s COET, Pune
MMCOE, Pune
VIIT, Pune
CUMINNS'’ COET, Pune
SKNCOE, Pune

4.Network Treasure
Hunt (Clues based on
concepts RUSSIAN DOLL 140 students
EFFECT) (10 ROUNDS)
(2 PER TEAM)

PVG’s COET, Pune
MMCOE, Pune
VIIT, Pune
CUMINNS’ COET, Pune
SIT, Pune




AISSMS’ COE, Pune
BVP’s COET, Pune
ZEAL Education Society COE, Pune

5.C-Bugs (‘C’  code

debugging)

58 students
(2 PER TEAM)

PVG ‘s COET, Pune
SKNCOE, Pune
MIT, Pune
PES MODERN COE, Pune
AISSMS’ COE, Pune
BVP’s COET, Pune

6.Micro-51
(Microcontroller
Programming)

30 students

(2 PER TEAM)

PVG ‘s COET, Pune
SKNCOE, Pune
MMCOE, Pune
PES MODERN

COEP, Pune

AISSMS’ COE, Pune

7.Brainova (G.K. Quiz)

93 students
(2 PER TEAM)

PVG’s COET,, Pune
SKNCOE, Pune
MMCOE, Pune

PES MODERN COE, Pune
COEP, Pune
AISSMS’ COE, Pune
VIIT, Pune

8.Enquéte (Paper

Presentation)

22 students
(2 OR 3 PER TEAM)

PVG’s COET, Pune
SKNCOE, Pune
MMCOQOE, Pune

KJT, Pune
AISSMS’ COE, Pune
PICT, Pune

9.Focus (Photography)

49 students
(2 PER TEAM)

PVG’s COET, Pune
SKNCOE, Pune
MMCOE, Pune

AISSMS’ COE, Pune

VIIT, Pune

10.LINE
ROVER(ROBOTICS)

12 students
(3 OR 4 PER TEAMS)

PVG’s COET, Pune
SIT LONAVALA
MIT, Pune
AISSMS’ COE, Pune
MODERN COE, Pune

An expert lecture was organized at AISSMS’ College of Engineering, Pune on 8" November 2012.
Mr Ravi Gogate, Large Drives Engineering Manager at WEG Electric Corp, USA, delivered lecture
to 40 UG, PG students and faculty members of many Engineering colleges. The topic of lecture
was “Advancement in Power Converter”. Following
lecture- - Use and application of power converters, Various topologies presently available in

market, Choice of power devices, Switching modulation schemes, Future trends

technical points were covered during



3. An expert lecture was arranged at Institution of Engineers (Pune Local Center), on 29"
November 2012. The expert invited was Dr Rajesh Ingale, Professor, Computer Science Dept.
PICT, Pune, who delivered lecture on “Cloud Computing”. Total 120 participants from

academics, industry, PG students, PhD students, entrepreneurs, and consultants attended the
lecture.

- Contributed by Surekha Deshmukh

Back to Top



Report: Short term training program (STTP) at VIIT

Vishwakarma Institute of Information Technology (VIIF)ne conducted an ISTE approved, Short term
training program (STTP) on “ Desi gn, testing, performance eval uat
ant e nfrom 8B"-22™ December 2012.

This STTP was co-sponsored by IEEE Communications Society,Pune Chapter.

Over ninety faculty from various engineering colleges/research institutes from all over Maharashtra
attended this course.

The chief guest for the inauguration function was Dr. Govind Swarupinternationally well known,
pioneer in the field of radio astronomy & the key-note address was given by Dr. V PandharipandeVice-
Chancellor ,BAMU University.

£ ComuniosT
EN e

SOCIETY LI
=== Pune Chapter

==

Prof. Govind Participants at the STTP Inaguration program
Swaroop addressing

Other experts involved in the STTP were Dr. Prof. S. AnathakrishnafRaja Ramanna Fellow), Prof G.S
Mani (Former Director DIAT),Dr. S.B Sharm&AC, ISRO Ahmedabad) ,Dr. K.P RayHead, RF Section,
SAMEER, IIT Mumbai), Dr. Y.RavindelH.O.D PICT,Pune), Padmashri Pramod Kalgeading scientist), Dr.
Sanjeev Gupta(Dhirubhai Ambani Institute of Information & Communication Technology, Ahmedabad)
& Dr. Rajkumai(Senior Scientist, Defense Institute of advanced technology).

The topics covered, ranged from microstrip antenna to smart antenna system design. Applications of
antenna in radio astronomy & satellite communications were also highlighted. Apart from the theory
sessions there was an industrial visit to Defense Institute of Advanced technology, Pune as well as
laboratory sessions on Hyperlynx 3D EM, a software by Mentor Graphics & subsequent testing on
network analyzer.

Prof. M. J. Khurjekar
Professor, VIIT, Pune
Email: mandarjk@gmail.com
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IEEE Student Awareness- 2012 Final Contest Report

Final contest was organized on 28th December 2013

Venue : Electronics & Telecommunication Department of Sinhgad College of
Engineering, Vadgaon (BK),Sinhgad Road, Pune

9 Total No. of colleges: 15

The participating colleges list is as follows.

Sr. No. Name of the College

1 SRES COE, Kopargaon

2 K.K.Wagh Engineering College, Nashik
3 Ferguson College, Pune

4 Sinhgad Engineering College, Pune

5 College of Engineering, Pune

6 Abeda Inamdar Senior College

of Arts, Commerce, Science, Pune

7 Dhole Patil C.O.E., Wagholi, Pune

8 Indira College of Engineering and Mangement
9 MITCOE, Pune

10 Modern College of Engineering

11 Sinhgad Institute of Technology, Narhe

12 P.V.P.I.T., Pune-21

13 Sidhant College of Engg., Sudumbare,

14 Zeal Engineering College, Pune

15 S. K. N. C. O.E., Vadgaon, Pune-41.

1 Total No of groups: 115

9 Total No. of schools where presentations were given by students : 400 (approx.)



Prof. Mandar Khurjekar, Communications Society Chapter Chair and Dr. G. S. Mani, Membership
Development Chair, Prof. S. B. Somani, Senior faculty from MITCOE, College of Engineering and Prof. A.
R. Suryawanshi, Assistant Professor from Pimpri Cinchwad College of Engineering worked as judge for
the final contest.

For students 8 minutes were given for presentation and 2 minutes for Questions and Answers. The
sections were very interactive. Many students have brought Models, Charts and presentation which
they have demonstrated in schools. As per the format, the students have brought Feedback forms
collected from school’s Principals and a Report about how they have taken efforts for presentation.
Many students shared their experiences while giving presentation in schools. They observed that while
visiting the rural schools the students have asked many questions.

The evaluation was based on Selection of Topic (10 marks), No. of schools covered (5 marks), Efforts
taken for presentation or preparation of model, charts (25 marks), and overall impression (10 marks) i.e.
total 50 marks. The competition was so close that the Judges unanimously decided to declare 3
consolidated prizes. The 1% Prize of Rs. 7000/- was won by Group 2 of K.K.Wagh College of Engineering,
Nasik, 2" Prize of Rs. 5000/- won by Group 1 of SRES College of Engineering, Kopargaon and 3 prize of
Rs. 3000/- by Group 1 of Modern College of Engineering, Pune. Only Group from Modern Engineering
College was not having any IEEE member so they have been told to get at least one member from that
group so that winner’s amount can be awarded. Out of the three consolidated prizes one went to K. K.
Wagh college of Engineering, Nasik , another to Indira Engineering College and third to MIT COE, Pune
for their best efforts. Only consolidated certificates were given to these groups.

The convener for Contest is Dr. M. B. Mali, Head of E &TC Dept, and Coordinator is Prof. M. N. Kakatkar,
Branch counselor for IEEE Student branch at Sinhgad College of Engineering.

Sahin V Shelar
IEEE Student Activity Coordinator
IEEE Pune Section
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Few Photographs of IEEE Student Awareness Contest

T .




Report on IEEE promotional activity

A promotional lecture about IEEE was organized by Mrs. Rajashree Jain at Symbiosis Institute of
Computer Studies and Research (SICSR).on14thDecember, 2012.

Prof GS Mani, Member ExCom, IEEE Pune Section, highlighted the importance of IEEE and gave a talk on
how to present a research paper, while Mr. Sachin Shelar, Student Activity Coordinator, IEEE Pune
Chapter addressed the gathering and presented the current statistics of IEEE, benefits of IEEE Student
Membership, formation of IEEE Student branch and its benefits. He highlighted the role of IEEE in
enhancing employability of students. He brought out the need for upgrading various soft skills and the
facilities available to IEEE student members in this context. IEEE is conducting various web seminars,
which can be useful for the students to enhance their professional knowledge, he said. Pune Chapter of
IEEE has been arranging lectures by various Distinguished personalities from all over the world visiting
Pune. These lectures are arranged in various colleges to facilitate students to take full advantage of their
expertise. In addition student can arrange their own activities.

More than 50 students from BCA, B.Sc., MCA, MBA (IT) participated enthusiastically in the program.
Prof. Rajashree Jain from SCIR attended the program.



Contributed Article: The Scale of Civilizations

Energy is the hottest topic of discussion among engineering communities today. Well... that’s probably
an understatement — energy is the most discussed topic with policy makers, industrialists, investors,
political leaders. It’s the juice on which the entire human civilization is running - whether it is obtained
from conventional fossil fuel and atomic/natural sources (coal, natural gas, nuclear fission,
hydroelectric, or shale gas) or renewable sources such as solar radiation, wind power, geothermal
springs etc. We are building new high-efficiency coal-fired power plants, nuclear stations, dams, gas
power plants, wind farms, photovoltaic arrays...all to harness more and more energy for the betterment
of our civilization, to enrich the our life.

There are many serious discussions on possible source of energy, renewable etc. | thought today in this
article we can discuss something less serious just for fun — how a particular civilization can be classified
according to the level of energy/power they consume or control.

It turns out that there is a scientifically accepted scale for measuring this level of civilization. And guess
what, human civilization is somewhere between 0 and 1 on that scale whereas the full scale has normal
ratings 1, 2, 3...it is called Kardashev scal

Formally speaking - the Kardashev scalé&s a method of measuring a civilization's level of technological
advancement, based on the amount of usable energy a civilization has at its disposal. The scale has three
designated categories called Typel, II, and Ill. A Type | civilization has available all the energy impinging
on its home planet, Type Il all the energy of its sun — its father star, and Type Il of its own galaxy! From a
numbers point of view, Type | civilization uses approximately 10'°-10"" watts of power, Type Il guys
consumes about 10%°-10°® watts, whereas the big brother Type Il behemoths would use up a whopping
10°” watts! To put these numbers into perspective, the entire world’s energy consumption levels are
around 20-30 terawatts i.e. 2x10" watts — still only 0.2% of the lowest strata of Type | civilization!

So where does that land us? Type 0 of course! The original scale was proposed by Nikolai Semenovich
Kardashev, a Russian (formerly Soviet) astrophysicist, and the deputy director of the Russian Space
Research Institute. However, to make the scaling more granular, Carl Sagan suggested a modified rating
with the logarithmic formula: K = log (MW)/10, where MW is the power used by the civilization in
megawatts and Kis called the Kardashewvating. Taking a power consumption of 20 terawatts, current
human civilization achieves a K value of 0.73. Famous theoretical physicist and futurist Michio Kaku
suggests that maintaining the current state of advancement and scientific and technological progress,
human society can achieve Type-I civilization status in 100-200 years, Type-ll in few thousand years, and
Type-lll status in a million years.

Let’s take a quick look on the required technological advancements to achieve such status. It is
hypothesized that we will need complete control over nuclear fusion technology, large-scale solar power
farms, and more futuristically — matter/anti-matter interaction generated energy systems to get to a
Type-l civilization. For the Type-lll civilizations, more exotic schemes will be needed, all of them in the
realm of current science fictions such as — (a) controlled matter annihilation in man-made tiny black
holes and capturing the released photons by accretion disk(b) Penrose procedse. capturing photons
emitted by black holes to reduce its angular momentum and collecting some energy thereby, (c) Dyson
sphereor Dyson swarmsvhich are large constellations of space-based solar power capturing satellites



with the ability to beam down the power to the Earth, (d) capturing power from deep-space gamma ray
bursts, (e) large-scale matter/anti-matter annihilation process. Ultimately, for the Type-Ill super-beings,
these same processes could be used albeit at a scale larger than the local star-system. Some more
plausible energy sources could be quasars and supermassive black holes for them.

Obviously, all these are fun to discuss and ponder over a cup of cappuccino but nobody can predict
whether human civilization can achieve such status at any future point of time. We have sent astronauts
to Moon, we have landed Robotic explorer on the red planet Mars, may be within the next century
people will start living beyond Earth, but the technological progress must have its feet grounded on our
mother Earth and continue to solve everyday problems such as food scarcity, weather prediction,
natural disaster management, easier and cheaper transport and communication, better and more
affordable healthcare to masses, providing basic necessities of life to the poorest section of society.
Along with moving up the Kardashev scale those should be immediate priority for our budding and
practicing engineers alike.

Dr. Tirthajyoti Sarkar, Member, IEEE
Senior Device Engineer, Fairchild Semiconductor
Yerawada, Pune 411006
Email:tirthajyoti.sarkar@fairchildsemi.com
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