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In the past few decades, fractional order (FO) calculus has emerged as a potential tool in

. various domains of science and engineering. The arbitrariness in the order of the differ-
ential equation in FO calculus introduces more degrees of freedom in design and analy-
is, resulting in more accurate modelling, better robustness in control and greater flexibil-
ity in signal processing. By this time it is established that the electrochemical phenomena
like double layer charge distribution or the diffusion process can be better explained with fractional
order system. As a result the modelling of lithium ion battery, fuel cells, supercapacitors are carried
out with fractional differential equation. The characterization of ceramic bodies, fractal structures,
viscoelastic materials, the decay rate of fruits and meats, study of corrosion in metal surface are al-
so promising area of its applications.FO system is now an emerging topic and a popular choice to
study the real time events such as earthquake propagation, volcanic phenomenon, designing of
phermo-kinetics, modelling of human lungs and skin. Even the characteristics of economic market
fluctuation adopts fractional calculus based system modelling. So in other words, FO analysis has
now reached from the inert physical network to living networks of biology, ecology, physiology and
sociology, reminding us Leibnitz’s prediction in his letter to L'Hopital (1695) that the fractional
differential operator is “an apparent paradox from which one day useful consequences will be
drawn"

As real systems are better described by FO structure, they are better controlled by FO controllers.
Recent researches on FO controllers have shown promising result in this direction. Many research-
ers are actively engaged to develop fractional order device/fractor as this not only offers the possi-
bility of highly useful electronic circuit elements but also allows for the study of complexity in a
much broader context.

FOS’ 20, an initiative of Bioprocess Instrumentation Lab, Dept. of EE, IITKGP, gives
the unique opportunity to come together and share thoughts, to know each

other and discuss the findings of the different research groups. The workshop
Awill also facilitate to transfer knowledge to the researches who are new to the
domain of fractional order system.

FOS’ 20

Chairman: Prof. Siddhartha Sen Convenor : Prof. Karabi Biswas

Day 1: 15-02-2020, Saturday
FN: (9:30 am-1:00pm) Venue: N -208, Electrical Engineering Department

9:30 am: Inauguration of 'FOS'20" workshop

10:00 am -11:30 am: Lecture 1: Speaker: Dr. Karabi Biswas
Topic: Fractional order capacitor: a journey from multi component to single component device

11:45 am -1:00pm: Lecture 2: Speaker: Dr. Munmun Khanra
Topic: Fractional dynamics in electrochemical energy storage systems

Lunch Recess: 1:00 pm - 2:30 pm

AN: (2:30 pm-5:30pm) Venue: N-208, Bioprocess Instrumentation Lab
Practical session: Hands on simulation of multicomponent fractors (ladder fractors)




Day 2: 16-02-2020, Sunday
FN: (9:30 am-1:00 pm) Venue: N-208, Electrical Engineering Department

9:30am -11:00 am: Lecture 3: Speaker: Ms. Dina Anna John
Topic: Solid state fractional capacitor

11:15 am -1:00pm: Lecture 4: Speaker: Dr. Lobna A. Said
Topic: An overview of fractional-order calculus: Application in electrical engineering

Lunch Recess: 1:00 pm - 2:30 pm

AN: (2:30 pm-5:30pm) Venue: N-208, Bioprocess Instrumentation Lab
Practical session: Hands on practical Session on designing fractors

Day 3: 17-02-2020, Monday
FN: (9:30 am-1:00pm) Venue: N-208, Electrical Engineering Department

9:30 am -11:00 am: Lecture 5: Speaker: Mr. Shantanu Das
Topic: Importance of fractional calculus in real life engineering & science applications

11:15 am -1:00 pm: Lecture 6: Speaker: Prof. Siddhartha Sen
Topic: Fractional order filter circuit

Lunch Recess: 1:00 pm - 2:30 pm

AN: (2:30 pm-5:30pm) Venue: N-208, Bioprocess Instrumentation Lab
Practical session: Hands on practical Session on designing fractors

Day 4: 18-02-2020, Tuesday :
FN: (9:30 am-1:00pm) Venue: N-208, Electrical Engineering Department

9:30 am -11:00 am: Lecture 7: Speaker: Dr. Avishek Adhikary
Topic: Realization of GIC based dynamic fractor in all the four quadrant

11:15 am -1:00 pm: Lecture 8: Speaker: Mr. Shantanu Das
Topic: Fractional Order control

Lunch Recess: 1:00 pm - 2:30 pm

AN: (2:30 pm-5:30pm) Venue: N-208, Bioprocess Instrumentation Lab
Practical session: Hands on practical Session on designing of fractional order filters

Day 5: 19-02-2020, Wednesday
FN: (9:30 am-1:00pm) Venue: N-208, Electrical Engineering Department

9:30 am -11:00 am: Lecture 9: Speaker: Prof. M. V. Aware
Topic: Analogue/Digital realization of FO-PID for Industrial drives

11:15 am -1:00 pm: Lecture 10: Speaker: Dr. Faroog Ahmad Khanday

Topic: Recent advances in the design and applications of fractional-order analog integrated
circuits and systems

Lunch Recess: 1:00 pm - 2:30 pm

AN: (2:30 pm-5:30pm) Venue: N-208, Bioprocess Instrumentation Lab
Practical session: Hands on practical Session on designing of fractional order circuit




AKJ BUSINESS IN

Deals in: Computer items, CC TV and
general order supplier

Authorized Distributor of:

Intel, i-ball, HP, Acer, SONY, SAMSUNG,

DELL, ASUS, AMD, Seagate Lenovo

Hiji Cooperative Society, Prembazar,
Kharagpur-721306,
Mobile: 9474067966
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Authorized Representative of Teledyne
Lecro Products :

Digital Storage Oscilloscope, Mixed Sig-
nal Oscilloscope, High Definition Oscil-
loscope, Function Generator, InterCon-
nect Analyzer, Digital Multimeter, Power
Supplies, DC Electronic Load.

L) Metrohm

|ndia Limited

Metrohm is one of the world’s most trusted
manufacturers of high-precision instruments
for chemical analysis.

Address:

Metrohm India Private Limited
"Metrohm-Siri Towers", III & IV Floor
Annai Indira Nagar

Thoraipakkam, Chennai — 600097

KUMUD ENTERPRISE

Kumud Enterprise has made a name for
itself in the list of top suppliers of in In-
dia. The supplier company is located in
Kharagpur, West Bengal and is one of the
leading sellers of listed products like
Hardware items, flask, glassware, beak-
ers, washer, nut, bolts etc.

151, Gol Bazar, Kharagpur-721301(WB)
Mobile— 09832146824

Leveraging our deep industry knowledge, technology and product

edutech

expertise and services capability, our R&D team comprising of spe-

cialists in learning pedagogy, subject matter experts, implementation
methodology, emerging technologies and curriculum designers continuously evolve new

generation learning solutions.

Address: Crystal Lawn # 20, 1st Street, Haddows Road,Chennai-600 006, India
Phone- +91 44 28330999, Email - info@edutechindia.com
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