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PROGRAMME SCHEDULE:

1. Welcome speech
2. Introduction of resource persons
3. Key note address: By Prof. S. V. Halse
4. Session — I  : Presentation by Dr. H. M. Mahesh on Smart Dust
Sensors
5. Session — II : Presentation by Dr. S. N. Mulgi on Microwave
Communication
6. Presidential Address : Principal, Dr. S. G. Dollegoudar
7. Vote of thanks
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Webinar Report

IQAC initiative One Day National Webinar on “Advanced Communication Technology

and Smart Dust Sensors” was organized by department of Electronics on 15.06.2020.

The main objective of the webinar was to provide overview of recent changes in the

field of electronic communication and the sensors.

The webinar beginned with welcome speech by Dr. Jagadevi C. Gudda, Asst. Prof. in
Electronics. Dr. S. A. Malipatil, Asst. Prof. in Electronics gave introduction about Key note
Speaker Prof. S. V. Halse, Honorable Vice Chancellor, Davanagere University, Davanagere.

Prof. S. V. Halse addressed the participants and enlightened on the relevant webinar topic.

Next, Dr. S. A. Malipatil introduced resource persons Dr. H. M. Mahesh, Professor, Dept.
of Electronic Science, Bangalore University, Bengaluru and Dr. S. N. Mulgi, Professor, Dept. of

Applied Electronics, Gulbarga University, Kalaburagi.

Prof. H. M. Mahesh delivered a talk on “Smart Dust Sensors” in the first session. In the
second session Prof. S. N. Mulgi delivered talk on “Microwave Communication”.

Dr. S. G. Dollegoudar, Principal, Sharanabasaveshwar College of Science delivered
presidential address.

Dr. S. A. Malipatil proposed vote of Thanks. Around 90 participants attended the webinar.

The feedback from participants collected on the presentations and the contents of the webinar.

The panel discussion and chat boxes dedicated to specific questions around the topic are

held during presentation sessions.



Profile of the Key Note Speaker:

Prof. Sharanappa V. Halse Vice Chancellor Davanagere University

Prof. Sharanappa V. Halse has joined the Davanagere University as its third Vice
Chancellor on 26th March 2018, Prior to this he was the Registrar (Administration) of the same
University from 04.02.2017 to 25.03.2018 and Registrar (Admin.) of the Gulbarga University,
Gulbarga from 22.11.2016 to 30.12.2016 and Registrar (Eval.) of the Gulbarga University,
Gulbarga from18.02.2013 to 07.12.2015, He was the Professor of Electronics, in Karnataka State
Women’s University, Vijayapura from 16.07.2007, Chairman and Dean of Faculty of Science
and Technology and also served as Member of Syndicate, Senate and Academic council and
IQAC Director of Karnataka State Women University, Vijayapura, Executive Council Member
of Instrument Society of India and Indian Institute of Science, Bangalore. From 2004 to 2008. He
served in Sharanabasaveshwar College of Science Gulbarga as Lecturer, Senior Lecturer and
Selection Grade Lecturer from 25.11.1987. to 15.07.2007. Prof. Sharanappa V. Halse taught
Electronics to the UG and PG Students for more than three decades and Guide to the Research
Scholars and has published several Research Papers in National and International journals and
has presented Research Papers in National and International Conferences, seminars, and
Symposium etc. Prof. Sharanappa V. Halse born in the year 1962 in Jaigaon village of Bidar
district, he has earned his graduation, post-graduation and doctoral degree from Gulbarga

University, Gulbarga.



Profile of Resource persons:

1. Dr. S. N. Mulgi:

Dr. S. N. Mulgi has born in the village so called Bombalgi in Bidar District. He has
completed his graduation from B. V. B. College, Bidar. He received his M.Sc., M. Phil and Ph.
D degrees from Gulbarga University, Kalaburagi in the year 1986, 1989 and 2003 respectively.
He is the recipient of two gold medals for his First Rank in M.Sc. He served in Degree and
Engineering Colleges from 1989 to 1995. Since 1995 he has been working in the Department of
PG Studies and Research in Applied Electronics, Gulbarga University, Kalaburagi. From 2010

he is working as Professor in this Department. During April 2010 — 2012 Dr. S. N. Mulgi has

served as Chairman of Applied Electronics Department. Again from 12th April 2018 to till date

he is working as a Chairman of the same Department. He is working as RUSA, Nodal Officer,
Gulbarga University, Kalaburagi project sanctioned by MHRD, New Delhi worth of Rs. 20
crores and involved in many administration work assigned by the University. He served as the
Chairman of BOS and Chairman and member of BOE for various university within and outside
the state. He has got more than 30 years of research and teaching experience at PG level. He has
engaged research work mainly in the field of Microwave Communication for the design and
development of planar devices for various microwave communication applications. Dr. S. N.
Mulgi has published more than 300 research papers in International, National Journals,
Conferences, Symposium, Seminars etc. His research findings have appeared in many reference
books. His papers have been selected as the best papers in several Conferences.

Under the guidance of Dr. S. N. Mulgi so far Eleven Ph. D and ten M. Phil degrees have
been awarded. Presently several students are working under his guidance for Ph.D. Dr. S. N.

Mulgi has successfully worked as co-investigator and completed the projects sanctioned by DST,
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UGC New Delhi. He is the reviewer of many National and International Journals. He served as
the advisory committee member of various National and International Conferences, Seminars
etc. He has delivered several key note addresses, valedictory talks, chaired the technical sessions
and presented technical talks in various National and International Conferences. He has delivered
many popular science lectures to promote science awareness among the students and for teachers
within and outside the state. Prof. S. N. Mulgi has published science article books in Kannada
through prasaranga. One of his book is appeared as text book for B. Sc, BCA and BSW students
from the academic year 2018-19. Dr. S. N. Mulgi has received prestigious Gulbarga University

Karnatka Rajyotsava Award 2018 for writing science book in Kannada.
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2. Dr H M Mahesh

>
Name : Dr H M Mahesh
> .
Date of Birth : 05.06.1968
> N
Qualifications:
B Sc - University of Mysore — 1988
M Sc - University of Mysore — 1992
o
Ph D — Mangalore University — 2002
> . .
Fellowships Received:
o
Junior Research Fellowship — BRNS — DAE; 1995-1997
o
Senior Research Fellowship — BRNS — DAE; 1997 — 2002
0’0
Post Doctoral Fellowship — EPSRC, Queen’s University Belfast, Belfast UK: 2002 — 04
> .
Teaching Interests:
o
Microwaves Devices, Circuits and Applications
o
Semiconductor and Nano Electronic Devices
o
Advanced Communication Systems
0:0
Electronic detectors and Instrumentation
0:0
Electrodynamics, Electromagnetic Theory
o
Nuclear Electronics and Instrumentation
>

Research Interests:

0’0

Nano Electronic Thin Film Electronic Devices — Solarcells

0’0

Polymer and Nano Electronic Sensors and Devices

*.
%

Quantum Dots — Synthesis and applications

*.
%

Radiation effects on Electronic devices

10
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*
Environmental Radioactivity

Took the responsibility of establishing department of Electronics at Kuvempu University
with latest technology as the founder Chairperson / Coordinator of the Department 2004 —

2008.

Joined Bangalore University as a Reader during Oct. 2008.

Presently, Professor at Dept. of Electronic Science, Bangalore University, Jnanabharathi,
Bangalore

Served as a Chairman, Dept. of Electronic Science Bangalore University, Jnanabharathi,
2010-12 & 2016 - 18

Member of BOS (UG, PG) BOE and Doctoral Committees of various universities and
institutions within and outside Karnataka

Research Projects Involved and completed : Nine

Grants received through projects : 85 Lakhs (from various funding agencies)

As aresearch guide successfully Guided / Mentor of:

«» Post Doc : One
% PhD : Eight
«* M Phil : Two

Adjudicated Ph D Thesis: > 25
Published Research Papers in International and National Journals of repute : > 85 ;

Book Chapters : 01 Elsevier

Conferences > 130

Countries visited: UK, Rhodes, Greece, IAEA Vienna in Austria, Italy, France, Ireland,
Malaysia, Sweden, Finland, Srilanka, etc. on various capacities.
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7 Introduction
# Charactenstics of the Smart dust it

Spe vclure
1 Special lecture > Smart Dt~ Meaning

SMART DUST SENSOR

Engineering systems in a cubic millimetre and beyond

» The Smart Dust Mote -

» Smart Dust Architecture / Technology -~

# Smart Dust Components sn
"1 LN

» Communication with Smart Dust ]

e Dr H M Mahesh =
Professor » Application
Department of Electronic Science 7 Challenges

Bangalore University, Jnana Bharathi, Bangalore - 560056

» Conclusior
hm  mahesh@rediffmail com; 9448233962(Cell)

Dr H M Mahesh, Bangalore University WEBINAR June 15,2020 Dr H M Mahesh, Bangalore University WEBINAR

Webinar On: SMART DUST SENSORS

By: Dr. H. M. Mahesh

1k _—
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OF SCIENCE, G! ILBARGA
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INTRODUCTION

» Smart Dust concept credited to researchers at the l‘m\cmty[
California, Berkeley in 1997 by Prof. Kris Pister and Kahn

7 Their smart dust project discovers the limits on size and pov
consumption in autonomous sensor nodes

7 Size reduction is vital, to make the nodes as inexpensive and easy

deploy as possible.

» The researcl

ere confident that they could mcorporate

@ the requisite sensing
% communication

% computing hardware
@ power supply

& Size - cm’ with excellent functionality ~ Size of the smart dust

June 15,2020 DrH M Mahesh, Bangalore University WEBINAR

SMART DUST - MEANING
The millimeter-scale wireless sensor nodes / mote are called “Sm
Dust.”

Smart Dust Sensors are;

-

% can detect everything from light to vibrations.

% tiny dust size device with extraordinary capabilities

 Combines sensing, computing, wireless communical
capabilities and autonomous power supply within volume
only few millimeters

* the devices are small wireless MEMS sensors

 very small and light in weight that they can remain suspended

in the environment like an ordinary dust particle.

o I o Y
& 1he air currents can also move them in the airection of flow,

June 15,2020 DrHM Mahesh, Bangalore Univensity ~ WEBINAR

CHARACTERISTICS OF SMART DUST

This new technology combines;

% Sensing

@ Computing

¢ Wireless communication capabilities
% Autonomous power supply

& Are very very small in size (~ mm)

ht i weight
% Low cost

% Can remain suspended in the environment like a dust particle
% Itis very hard to detect its presence

% Itiseven harder to get rid of them once deployed

@ Useful in monitoring real world phenomenon without disturbing

the original process

June 15,2020 DrHM Mahesh, Bangalore University WEBINAR 4

SMART DUST MOTE

A single Smart Dust mote has

7 Sensors-0.3 % 0.3 x 0.1 mm

7 Solarcell - Ix 1x 0.1 may’, 0.1 mW generation
» a power source based on thick-film batteries~1 mm'-1J stora
7 CMOS controller - 1 1x 0.1 mm

7 Power Capacitor-0.5% 0.5 x 0.1 mm

7 a semiconductor laser diode and MEMS beam steering mir
for active optical transmission— 1.0 % 0.5 x 0.1 mny’

7 a MEMS Comer Cube Retro-reflector (CCR) for passive
optical transmission-0.3x 0.3 x 0.1 ma’, 10 kbps, | W, | km

7 Total Volume < 1.5 mny’

7 Total mass- S mg

June15,200  DrHMMahesh, Bangalore Univensity ~ WEBINAR 6

Webinar On: SMART DUST SENSORS

By: Dr. H. M. Mahesh
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SMART DUST COMPONENTS '

Smart Dust Includes

r Microcontrollers

. - % Accelerometer
7 Processor

_ % Magnetic Sensor ;'
# Tiny Operating system  Light intensity sensor \

7 3 KB RAM memory % Humidity sensor
" I — 4 Pressure sensor

| Conditonng ~— CCR ] Temperature sensor

: Ce } Explosive defection senst

=2 | Wireless » (ptical sensar, e,
transmitter

Smart Dust Mote

(SENSOR .t (PUI
[ARReY

losos
[oege
I Power

Source

June 15,2000 DrHM Mahesh, Bangalore University ~~ WEBINAR

| SMART DUST - WORKING

| » The microcontroller

7 determmes the task performed by the mote

7 efficiently manage power to the various components of

system [0 conserve energy.

7 Tums on optical receiver to see If anyone is trying o communi

with 1t
#  This may include new programs / messages from other motes.
7 In response to a message or upon il own initiative, the

microcontroller will use the comer cube reflector (CCR) or laser to

transmit sensor data or message to a base station or another mote

52020 DrEM Mabesh Bungabre Uaiversy ~ WEBINAR 9

SMART DUST MOTE - ARCHITECTURE

Actrve Transmimanwthl aser
PassoveTransmitterwith ¥
ode and BeamSteenr
Comes Oute Retyorefiecir Dode and Be: —

Recerer with Photodetecior

~~Sckr Cad

N Thick FimBattery

- {.2mm. .-

June 15,2020 Dr H M Mahesh, Bangalore University WEBINAR

POWER MANAGEMENT l

7 The size of the mote 1s very small and has to perform many tasks

7 No much space for solar cells and to conserve energy wherever ¢

whenever possible

# Only clock and few timers will be running and rest of the system

off most of the time,
# Majornty of the mote 1s powered off with only clock

7 Few timers control the sensors which respond to the stimuli such

temperature, ambient light, vibration, acceleration, air pressure, efc

» When reconing timer expires, it powers up the sensor (o take sample

and converts to digital signal,

7 The dat

et stored in the SRAM of the microcontroller or

MICTOCONIr s powered to perform further tasks.

June 15,200

DrHM Mahesh, Bangalore Univensity ~~ WEBINAR 10

Webinar On: SMART DUST SENSORS

By: Dr. H. M. Mahesh
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Webinar On: SMART DUST SENSORS

By: Dr. H. M. Mahesh
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