Summary of the course report

The course titled “TEQIP-IIl Sponsored Short Term Course on Current Trends in Biomedical Signal and
Image Processing was conducted on 20-22 October, 2020 in the Discipline of Electrical Engineering at IIT
Indore through online mode using Google meet platform. This course was attended by total 67
participants. Out of 67 participants, 50 participants were faculty members from TEQIP institutes and 17
participants were faculty members from non-TEQIP institutes and students. The details related to the
program schedule, participants, and screen shots, survey of the participants, links for conducting
sessions for this program have been provided below.

1. Program schedule:

TEQIP-1ll Sponsored Short-Term Course on Current Trends in Biomedical Signal and Image Processing
(20-22 October, 2020) at IIT Indore

Program Schedule

20.10.2020 5:15 AM-10 10 AM -12 PM 12 PM -02 PM 03 PM -05 PM -
AM Talk on Talk on Image Talk on Time-
(Inaugural Fundamentals Analysis Frequency
Ceremony) of Biomedical Techniques Analysis
Signals and Medical Techniques
Chief Guest: Applications
Professor Speaker: Speaker:
Anand Parey, Professor Speaker: Professor Ram
Dean of Prashant Professor Bilas Pachori
Resources Bansod [SGSITS Vivek (IIT Indore)
Generation Indore) Kanhangad
(T Indore) {IIT Indore)
21.10.2020 - 10 AM -12 PM 12 PM -02 PM 03 PM -05 PM -
Talk on Talk on Deep Talk on
Automated Learning for Automated
Methods for Biomedical Methods for
Classification Signal and Classification
of EEG Signals Image of ECG Signals
Processing
Speaker: Speaker:
Professor Ram Speaker: Professor Ram
Bilas Pachori Professor Bilas Pachori
(T Indore) Deepak Ranjan (T Indore)
Nayak
| [MNIT Jaipur)
22.10.2020 - 10 AM -12 PM 12 PM -02 PM | O3 PM - 05 PM 5:00 PM-6:00
Talk on Fourier Talk on Internet of PM
Decomposition Fractional Medical Things (Valedictory
based Filters for and Their Function and
Methods for Medical image Challenges Feedback
Biomedical Processing Session)
Signal Speaker:
Processing Speaker: Professor M. Chief Guest:
Professor Sabarimalai Professor
Speaker: Rajesh Kumar Manikandan Eswara Prasad
Professor Pandey (nT Korimilli,
Pushpendra (NT (BHU) Bhubaneswar) Coordinator
Singh (NIT Banaras) TEQIP
Hamirpur) (T Indore)

2. List of participants:




Faculty members from TEQIP institutes:

S.N | Name Institute Email
1 Puneet Kumar Jain National Institute of Technology jainp@nitrkl.ac.in
Rourkela, Odisha
2 Abhay Upadhyay Institute of Engineering and abhayragav24@gma
Technology, Bundelkhand il.com
University, Jhanshi
3 Sudhir Kumar Gupta Harcourt Butler Technical urwithsudhirkg@gm
University (Formerly HBTI), ail.com
Kanpur, Uttar Pradesh-208002
4 Hemant Dangi Samrat Ashok Technological dangi.hemant@gmai
Institute (Engg. College) l.com
5 S. A. Malik Islamic University of Science malikshakeel3522g
and Technology, Awantipora mail.com
6 Sanjay Agrawal VSSUT Burla sagrawal_etc@vssut
.ac.in
7 Hariharan Muthusamy National Institute of Technology, hariharanm@nituk.a
Srinagar (Garhwal)-246174, c.in
Uttrakhand, India.
8 Deobrat Singh MITS Gwalior deobratsingh1l0@g
mail.com
9 Kuldeep Yadav Bhagalpur College of Engineering kuldeepyadav716@g
Bhagalpur, Bihar-813210 mail.com
10 | Nidhish Antony Dept. of Electronics & nidhishantonypala@
Communication Engineering, gmail.com
Dibrugarh University Institute of
Engineering & Technology (DUIET),
Dibrugarh - 786004
Assam
11 Bundelkhand Institute of akd@bietjhs.ac.in
Atul Kumar Dwivedi Engineering and Technology, Jhansi
12 | Farukh Hashmi Mohammad NIT Warangal, Warangal-506004, mdfarukh@nitw.ac.i
India. n
13 | Dilip Kumar Sharma Ujjain Engineering College, Ujjain drdilipsharma72@g
mail.com
14 | Krishna Gopal Kirar SATI Vidisha kgkirar.ei@satiengg.
org
15 | Golam Imran Hussain Jorhat Institute of Science and hussain.imran55@g

Technology, Jorhat

mail.com
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16

Rajni Maurya

MITS Gwalior

rajni.sch@mitsgwali
or.in

17

Dr. Abhishek K. Sah

SGSITS Indore

abhisheksah9@gmai
l.com

18

Shiwangi Mishra

Jabalpur Engineering College,
Jabalpur

m.shiwangi@iiitdm;.
ac.in

19 | Onkar Singh Gaya Engineering College, Gaya onkarl22@gmail.co
m
20 SATI Vidisha nmahawar03@gmail
Narendra Mahawar .com

21 | Priyanka Dalal Guru Jambheshwar University of priyanka.dalall7@g
Science and Technology, Hisar mail.com
(Haryana)
22 | Satyender Jaglan National Institute of Technology, jaglan86@gmail.com
Kurukshetra
23 Pradeep Rusiya UEC, Ujjain pradeep.rusiya@uec
u.ac.in
24 MNIT Jaipur hmeena.ee@mnit.ac
Hemant Kumar Meena .in
25 | Dinesh Kumar Atal DCR University of Science and dineshatal.bme@dcr
Technology, Murthal, Sonipat ustm.org
26 | vibha Bhatnagar SGSITS Indore bhatnagarvibha09@
gmail.com
27 | Aviral Mishra NIT Jalandhar mishraa@nitj.ac.in
28 Sangeeta Nakhate MANIT Bhopal sanmanit@gmail.co
m
29 SGSITS Indore amitnaik1l2 @gmail.c
Amit Naik om
30 SATI Vidisha dkshakya@satiengg.
Devendra Shakya org
31 | kK. Sharma SGSITS Indore kkssgs@gmail.com
32 | pramod Jain SGSITS Indore jainpramodl@gmail.
com
33 |g Esakkirajan PSG College of Technology ser.ice@psgtech.ac.i
Coimbatore-641 004. n
34 | Arun Rayakwar SGSITS Indore arunrayakwar@gmai

l.com
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35 | Rashmi Maharana rashmi.iter@yahoo.c
SGSITS Indore om
36 | Ram Naresh Pal THDC — IHET New Tehri, nareshpal2010@gm
Uttrakhand ail.com
37 Sanjay Kumar TIET Patiala sanjay.kumar@thap
ar.edu
38 Achyutesh Dixit MIT, Muzaffarpur acdixit55@gmail.co
m
39 | Ak Wadhwani MITS Gwalior akwadhwani@mitsg
walior.in
40 SGSITS Indore ravijatola@yahoo.co
Ravi Jatola m
41 | rohtash Dhiman DCRUST MURTHAL HARYANA pawanpanchal169@
rediffmail.com
42 | chandra Shekhar Verma IET Dr. RMLAU Ayodhya UP chandralem@gmail.
com
43 Dr B R Ambedkar Institute Of saiyedsalimsayeed @
Saiyed Salim Sayeed Technology gmail.com
Port Blair, Andaman & Nicobar
Island, India-744103
44 | sunil Hirekhan GEC Aurangabad hirekhansunil@yaho
o.com
45 | Neelesh Mehra SATI Vidisha neeleshmehra@gma
il.com
46 Ganga Dhandapani NIT Nagaland gangaadhan@gmail.
com
47 | Amit Baghel Jabalpur Engineering College, abaghel@jecjabalpu
Jabalpur, MP r.ac.in
48 Yogesh Sariya SGSITS Indore yogesh.sariyal@gm
ail.com
49 | Sulochana Wadhwani MITS Gwalior sulochana_wadhwa
ni@mitsgwalior.in
50 | Rc Gurjar SGSITS Indore rcgurjar79@rediffm
ail.com
Other participants:
S.N. Name Institute Email Amount
1 Tahir Khan MANIT Bhopal tahir.manit@g | 2000
mail.com
2 Debarati T D&M, bhattacharje.d | 2000
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Bhattacharjee

Kancheepuram,
Chennai, India

ebarati@gmail
.com

3 G. Ravi Shankar CVR COLLEGE OF ravigosula_ece | 5000
Reddy ENGINEERING 39@yahoo.co.
in
4 M. Kumaraswamy bkiruthikaece | 2000
Kiruthika Engineering College @gmail.com
Balakrishnan
5 Aditi Bajaj TIET Patiala bajajaditil@g | 2000
mail.com
6 Krishna Bhanushali [IT Indore ee180002029 | 2000
@iiti.ac.in
7 NIT Raipur npgseshadri.p | 2000
N.P. Guhan Seshadri hd2017.bme@
nitrr.ac.in
8 TIET Patiala cheema.aman | 2000
Amandeep Cheema deep09@gmai
l.com
9 Neha Waghulde Dr. D. Y. Patil Institute | nehawaghulde | 2000
of Technology, 006@gmail.co
Pimpri, Pune — m
411018
10 UIT RGPV Bhopal gajendrakuma | 2000
Gajendra Kumar rahirwar@gm
ail.com
11 Shyam Babu Singh MITS Gwalipr itm.shyam@g | 2000
mail.com
12 Guru Nanak Dev parikhaarora 2000
Parikha Arora University Amritsar @gmail.com
13 Sudip Paul North Eastern Hill sudip.paul.bhu | 5000
University @gmail.com
14 NIT Raipur soumyaj2@gm | 2000
Soumya Jain ail.com
15 Sandeep Gangane MIT Ujjain srgangane@g | 5000
mail.com
16 Mayuri Deshmukh SSBTs COET Bambhori | mtd.deshmuk | 2000
Jalgaon Maharashtra | h@gmail.com
17 Sarthak Padhi IIT Bhubaneswar psarthak36@g | 2000

mail.com
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3. Screen shots of the program:
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The Theme....

Signals & Images are of central importance in today's
world specially in medical diagnosis, detection of
abnormalities and staging of a disease

M

Mr. Sanjay Agrawal Saryender Jaglan

There has been a dramatic development in signal as well ’\
imaging and their processing during the last few decades

Shyam Baba Sngh

Modern day healthcare is heavily dependent on the
monitoring, recording and analysis of the medical signals
and images R
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Prashant Bansod is presenting
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Characteristics of Biosignals

Often in hidden in background of other signals and noise

Often have a low amplitude and frequency

They are to be acquired from secondary or tertiary sites "

Generated by highly complex and dynamic biological ’ E‘

processes and vary continuously
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;anhangad is presenting

Qutline

Maijor Imaging Modalities

Image Analysis/Computer Vision Tasks in Healthcare

State-of-the-art Visual Descriptors
1D-Local Descriptors

A Recent Paradigm Shift

k Kanhangad is presenting

Outline

Maijor Imaging Modalities

Image Analysis/Computer Vision Tasks in Healthcare
State-of-the-art Visual Descriptors

1D-Local Descriptors

A Recent Paradigm Shift
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Dr. Vivek Kanhangad is presenting

Medical Imaging

Energy-Matter (Human Tissue)
Interaction

A typical imaging
model

Image Analysis Techniques in Biomedical Applications
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Dr. Vivek Kanhangad is presenting

Low-level Process: Spatial Domain Filtering

Laplacian Filter /Operator

V2 f = f(x+L1)+ f(x=L )+ f(x, v+ D)+ f(x,y-1)
—4f(x.)) —

Filter mask

Considering second order derivatives

along two diagonal directions

Image Analysis Techniques in Biomedical Applications
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Pattern Recognition: Paradigm Shift D uigs
MLP: Drawbacks when used for learning visual »
features : Forbts oaa Moharmat

Input to a MLP is 1-D array; need to flatten/vectorize

the image

Results in a very large number of weights; becomes S
unmanagecble
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You're presenting to everyone
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Automated Methods for Classitication of EEG dignals

Ram Bilas Pachori
Discipline of Electrical Engineering
Indian Institute of Technology Indore, Indore, India




Automated Methods for Clagstfication of EEG Signals

Ram Bilas Pachori
Discipline of Electrical Engineering
Indian Institute of Technology Indore, Indore, India
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" Deepak Ranjan Nayak is presenting

Dr. Deepak Ranjan Nayak
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Automated Methods for Classification of ECG
Signals

Ram Bilas Pachori
3 cineering, IIT Indore

Automated Methods for Classification of ECG
Signals

Ram Bilas Pachori
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rec @ Pushpendra Singh is presenting

Fourier representation: Introduction |

» Linear algebra is an essential foundation for signal representa- e
tion including ML/DL
The Fourier representation (FR) is the most important mathe- e
matical formulation for modeling and analysis of physical phe-
nomena, engineering systems and signals in numerous applica- ; S o Sk e B
tions.
It has been used to obtain solution of problems in almost all
fields of mathematics, science, engineering and technology. 'E‘

K

Shyam Babu Skgh Kintikn Balskrestnen

It is the fundamental of signal processing, analysis, information
extraction and interpretation.

It is named in honour of Jean-Baptiste Joseph Fourier (1768—
1330).

The first announcement of the great discovery, Fourier series,
was made by Fourier in 1807

e

® REC “.‘ Pushpendra Singh is presenting

Fourier representation: Introduction Il <

Pushpencra Singh

» Some new developments in the Fourier theory: ! \\

(1) The Fourier Decomposition Method (FDM) for nonlinear
and nonstationary time series analysis (2015, https://arxiv.
org/abs/1503.06675) and published in (2017) Proceedings of
the Royal Society of London, Series A [16]

(2) Fourier quadrature transforms (2018), alternatives to the
HT, published in the Royal Society Open Science, London [17].
(3) Phase transform posted as e-print/pre-print in 2018 at
https://arxiv.org/abs/1808.06550, and published in (2020) Y
Digital Signal Processing, Elsevier [5]. i ) P
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® REC “_ Pushpendra Singh is presenting

Fourier Representation |l &, Poopie (32 c

» Fourier transform (FT) of a function x(t) is defined as:

X(f) = (x(t).exp(j27ft)) / x(t) exp(—j2rft)de.
The signal and FT pair is denoted as x(t) = X(f)

Tabur Kh

» Inverse FT (IFT) of a function X(f) is defined as

x(t) = (X(f) .exp(—j2rft)) = /.\ X(f)exp(j2rft)df. (19)

» The FT and IFT can be also defined in terms of w
(rad/s) as

o

X(w) = {x(t).exp(jwt) / x(t) exp(—jwt)dt,
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@ pushpendra Singh is presenting

Fourier decomposition method: Applications XIV

-WV\W\ 2

Figure: Gravitational wave event GW150914: Numerical relativ-

ity waveform of H1 strain [14] captured at Laser Interferometer
Gravitational-wave Observatory (LIGO) Hanford, USA
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Continued...

Laplace and Inverse Laplace transforms

What if, D™f(t) when m is a negative integer 7
Dy(t) = £(t).y'(0)=0./=0,1.2,..n— 1

y(t) = Jy - [o' F71)dn ) = D~"f(t)

Using Laplace and Inverse Lapla ansformations,

s"Y(s) = F(s), Y(s) = F(s)/s”

y(t) = 1"F(t) = 2o fo (£ — 7)" "2 (7)d

Rajosh K. Pandey (IIT (EHU)) Fractional Filtars For Medical Image Processi

Rajesh Pandey is presenting

Applications: Image Processing

o Image Denoising

o Image Segmentation: Application to Retinal Vessel
Segmentation

KFOSHNA BHANUSHAL
shna Bhsnushs

Rajesh K. Pandey (T (BHU)) Fractional Filters For Medical Image Process:
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R Rajesh Pandey
Some existing fractional filters

o The fractional filters are derived by the fractional integral /derivative
formulas.

e Riemann Liouville fractional filter (RLF)
This filter is derived by the Riemann Liouville fractional integral
formula that is discussed in Eq. (1)
The R-L integral can be expressed as,

n—1

d°f(x) p A AT B
dxo T '\Z‘./ go+l

Approximating f in each subinterval

I n-1 ¢ kx f

d*f(x) 1 — f{x—="+f(x-

dx© M=o L 2
k=0
now, by taking the step size of one pixel. It gives the final expression ; e ol D
as follows,
A novel image denoising aigorithm based en Riemann-Liouvills definition

wndey (IIT (BHU))  Fractionsl Filters For Medical Image P

\
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Rajesh Pandey is presenting

Proposed filter - =

o The parameters P and q give the better control on the coefficients of
the proposed filter
o By the help of parameters p and g, we can adjust the weights on
filter according to the suitability of our problem
Apply the
= Gray image ~ fractional -/ Output image /-~  Stop
mask S -
N

L} Yes | Transform Apply the | |__ Recombine
[ Input fmage /- Is RGB? inHS! | +| fractional < the com-
domain mask 7 ponents

S

Flowchart of the proposed algorithm

Ph.D. Student)
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Rajesh Pandey is

Comparison with BM3[#

Variance

Figure 9. PSNR versus variance comparison of BM3D (block matching and 3D)
and WNNM (weighted nuclear norm minimization) methods with proposed
method of image in Fig. 8

Rajesh K. Pundey (IIT (BHU)) Fractionsl Filters For Medical bmage Processs
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R Rajesh Pandey is presenting
Proposed filter

o Proposed filter [’I:
ol .
The K-operator 1% of a regular function f for order « is defined as
F &

" b
(Kpf)(x) »~p/ ka(x. E)F(E)dE + q/ ko (&, x)F(&)dE (18) ares 24

where a < x < b, a is a positive real number and P = {a,x,b. p. q}
is a parameter set
o K-operator is compatible with arbitrary kernel

o Riesz kernel

21854, 2
Fractional Filters For Medical Image Process
KK Sharms
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R Rajesh Pandey is presenting

KRISHNA BHANUS!
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Proposed filter e 2,

The superposition of integral masks in all possible eight directions for

G,

0
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(38 Dr. M. Sabarimalai Mankandan is presenting
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Dr. M. Sabarimalai Manikandan is presenting

Evolution of Societies from the Hunting Society to Super Smart Society

Soclety 5.0 Is aimed at tackiing
sustanable, inclusive, people-
onented socety, the Japanese
government and Keidarwen (the
Japanese Business Federation)
conclude that this goes hand in
hand with the Sustainable
Development Goals (SOGs).

The “Super Smart
Saciety” Aimed for
by Soclety 5.0
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Evolution of Societies from the Hunting Society to Super Smart Society
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Evolution of Societies from the Hunting Society to Super Smart Society

Socioty 5.0 is aimed at tackling
s0cial challenges and achieving a
sustainable, nclusive, people-
orienled sociely, the Japanese
government and Keidanren (the
Japanese Business Federation)
conclude that this goes hand in
hand with the Sustainable
Development Goals (SDGs)

saciety 18

Socioty 38

Society” Aimed for
by Society 5.0
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Internet of Things (Connected Objects or Things

e cceptable definilion in B nausty and essentally how ACG defoes i . loT
Cannectivity of devices not designed for direct human interaction, connecihy of
controd,” says Dennis Ward, Internet of Things analyst ot ACG.

> defines the intomet of Thngs a5 a network of networks of uniquely dentifiable
pomts — of Things’ — that communicale without human nieracton using 1P
ectity - b It localy of giobady,” says Carrie MacGliiivray, IDC program vice
president for mobibe services, loT and infrastructure.

The term Intemet of Things (10T, a0 knawn 35 the Intesnet of Objects) refers 10 the
netaothed interconnection of everyday chjects

The RFID devefopment communiy af that time used the term Intemet of Things to
refer to the possibility of discovenng information about a tagged ovject by browsng an
Intemet acdress of database endry that corresponds to 8 particular RFID tag

A new dimension has boen added to the world of information and communication
technologies (ICs): from anytime, any place connectivity for anyone, v w
nave connectivity for anything

The Internet of Things Is the netwerk of physical cbijects that cantain embedded technoiogy
1o communicate and sense oOr interact with their internal states or the ecternal
erndronment (Gastner’s definition)

(or) Connected Devices)

The Imermet of Things is @ fechnciogical revolution that
repeesants the future of computing and

ations. and its development depands on
dynamic technical innovation n & number of smportan!
fields, from wireless sensors fo nanclechnology
1TU Intermat Reparts 2005: The Infemst of Things

The Internet of Things is the interconnection of endpoints (devices and things) which can be uniquely addressed and identified with an
1P [Internat Protocol) address. With the internet of Things, devices can be connectad to the Intarnet, sense, gather, receive and send data
and communicate with each cther and applications via IP technologies, platforms and connectivity solutions.

httos: //wwwscoop.eu/internet.of things-guide/
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(J%) Dr. M. Sabarimalai Manikenden is presenting

Use Cases of IoMT / IoHT / m-loT
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(3%) Dr. M. Sabarimalai Maniksndan is presenting

IoMT: Device Management —

Device management is not just “nice to have”, it is a core capability of an loT platform e st ophgrace s & J
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4. Survey of the participants:

In the beginning of the course, the participants were asked about the expectations from this course,
motivation and reasons for attending this course. Most of the participants expressed that they want to
learn about ongoing research activities in the area of biomedical signal and image processing. Many of
them are working in the area of biomedical signal processing and looking for new research problems in
the area of biomedical signal processing. Some participants expressed their views during inaugural
session in the chat box which are as follows:

SER-ICE PSG CT

09:30

Motivation: To learn the application of signal processing in biomedical field.

Neha Waghulde

09:34

Good morning Sir. Myself Neha Waghulde Instrumentation Engineering student from Dr. D. Y. Patil
Pimpri Pune. The motive for me attending this course is to learn what exactly consists in Biomedical
then its fundamentals and its applications. Thankyou for organizing this course.

KRISHNA BHANUSHALI

09:35

Motivation: Exploring biomedical signal and image processing

Sarthak Padhi

09:36

Good morning Sir. | am Sarthak Padhi, PhD Scholar under Dr Suvendu Rup, IlIT Bhubaneswar. My
research domain is medical image analysis, specially of brain images, and hence my motivation of joining



this course is to gain more insights on the processes, techniques and approaches towards medical signal
and image processing. Thank you for organizing this course.

Nidhish Antony

09:37

Motivation: To learn about challenges in Internet of Medical things and biomedical signal processing
vibha bhatnagar

09:38

Motive for joining this course is that my research area is in field of biomedical image processing,l am
especially interested in deep learning lectures,thanks

Mr. Sanjay Agrawal

09:38

| am Sanjay Agrawal, Associate Professor in VSSUT, Burla Odisha. My research interest includes image
processing. We are also working in biomedical image processing. This course on current trends will open
more problems in the field of biomedical image processing.

Abhishek

09:38

Good morning sir. | thanks for conducting STC. | Dr. Abhishek K. Sah working as Assistant Professor in
Pharmacy SGSITS INDORE. | have been awarded Serb National Postdoctoral Fellows at IITBHU in 2018.
PhD from Raipur University and UG PG from GGDU Bilaspur. Thanks sir

Satyender Jaglan

09:38

Motivation: To learn various Technique for epilepsy detection using EEG signal

neelesh mehra

09:38

Good morning sir, Myself Neelesh Mehra from SATI vidisha, | join this course for learning image
procesing technique especially in biomedical image analysis and enhancement

Kiruthika Balakrishnan

09:38

Good morning Sir,

Mayuri Deshmukh

09:39

Good morning sir

arun rayakwar

09:40

Good morning sir, | am Arun Rayakwar working as assistant professor at SGSITS Indore. Biomedical
signal processing is always motivated me in my PG | did work on EEG . | hope this course help me to
understand new possibilities and update in biomedical fields. Thanks

Soumya Jain

09:40

good morning sir . | am soumya jain , working as JRF under prof. Bikesh kumar Singh in NIT Raipur. My
Research area is Biomedical signal processing and i hope this workshop will be useful to learn more
about different new techniques in this research area.

Farukh Hashmi Mohammad

09:41



| want revise my fundamentals of Biomedical signal processing. Motive of this fdp is to learn ECG, EEG
signal processing and various transforms level activity in Biomedical signal processing. | want to learn
and emphasize more about deep learning and health care applications with IOT platform. | am very
happy for attending this nice platform to learn the more topics of research areas in Biomedical signal
processing. Heartily congratulate to Prof. Pachori sir, TEQIP lll Indore. Thanks sir.

N.P. Guhan Seshadri (Ph.D. Student)
09:41

Good morning. This is Guhan Seshadri from NIT Raipur. since i'm working on EEG processing and
classification, | hope this short term course would largely help me on learning signal feature extraction
methods and classification techniques.

Krishna Gopal

09:44

The motivation behind attending this STC is to explore classification techniques for automated diagnosis
of disorders in EEG and ECG signals.

Kiruthika Balakrishnan

09:44

Good morning Sir,| am kiruthika from Tamil Nadu doing research in ECG signal processing .l join this
course for learning Time- frequency analysis techniques, feature extraction methods and classification of
Biomedical signals.

Good Morning . I'm pursuing PhD at [ITDM Kancheepuram. My area of research is related to EMG signal
processing and classification. | hope this short term course will be useful for my research.

Sanjay Kumar
09:47

Greetings Prof. R.B. Pachori !! Myself Dr. Sanjay Kumar (Associate Prof., ECED) at Thapar University,
Patiala, Punjab. Through this workshop, | am looking for what's new and novel signal/image processing
techniques are required in time-frequency processing of biomedical signals. Also, looking for good
collaboration of research projects with lIT-Indore.

Devendra Shakya

10:07

Good morning sir, My self Dr. Devendra Kumar Shakya , Assistant Professor, Samrat Ashok Technological
Institute , Vidisha. First | want to congratulate to you organized such a wonderful workshop and recent
update. Motivation to join this workshop is to update ourself the recent trends of biosignal analysis and
detection

The participants were asked for providing feedbacks related to this short term course during valedictory
session of this short term course. All participants appreciated the contents of the course, quality of
speakers, presented material and they found it very useful for their research work. Some participants
also mentioned their feedback in the chat box during valedictory function which are as follows:

Gan Ga
17:36



Excellent Sessions

K.K. Sharma

17:36

Good evening sir. Congratulations for wonderful FDP.

Hemant Kumar Meena

17:37

Very interactive sessions for signal processing, Sir

Soumya Jain

17:37

very good sessions

Dilip Sharma

17:37

Congratulations to pachori sirji

SER-ICE PSG CT

17:37

Feedback::(i) Well organized course (ii) Eminent speakers (iii) Interactive participants. Thank you very
much sir.

amit naik

17:37

Excellent Sessions sir . Thank you sir for very informative FDP. Amit Naik .SGSITS Indore . 9685697174
Nidhish Antony

17:38

All the sessions were very good. | wish to appreciate all the organizers especially Dr. Pachori sir....
Nidhish Antony DUIET Assam

Sarthak Padhi

17:38

Prof. Pachori sir, thank you very much for organizing such an educative and informative short term
course on biomedical signal and image processing. | have learned a lot of new concepts and | believe
these will be helpful for my research in the same fields. Thanks again.

Neha Waghulde

17:38

The whole course was very informative and very wonderful. Thankyou sir this course will definitely help
us in the future.

arun rayakwar

17:38

Excellent and very informative session. Almost all topics covered by eminent speakers. Thanks
SULOCHANA WADHWANI

17:38

All the sessions are very detailed and informative. Very well conducted. Thank you sir.

Krishna Gopal

17:39

In this pandemic, sir you provide such great learning opportunity to us, we gain state of the art signal
processing techniques which will definitely enhanced our knowledge. looking forward for more STC in
future also. Thank you so much sir.

PUNEET JAIN



17:39

Sir, as expected the STC covered a lot of interesting talks with good insight. | would like to follow such
kind of events in future also. One request is that in future events, implementation issues of the
techniques presented in the talks can be discussed. In that case, it would be very handful to grasp the
concept and use it.

Sanjay Agrawal

17:39

Sirji, Namaskar. The overall course was worth attending. | came to know lot of terms in the field of
biomedical signals and processing. | even shared some open problems with my students during the
course. Looking forward to more such courses in future. Thank You! Sanjay Agrawal, VSSUT, Burla,
Odisha.

Dr. Hariharan Muthusamy

17:39

Well organized sessions, learned and high-quality speakers, all the sessions were very informative, thank
you so much sir.

Sanjay Kumar

17:39

| am very delightful for the great technical knowledge shared selflessly with all the Workshop
Participants from various Professors. Lot of hardwork and patience is reflected from your end. | pray for
your long healthy research world.

Panchal Pawan

17:40

Dr Rohtash Dhiman here, very good FDP

Sanjay Kumar

17:40

Many THANKS from Dr. Sanjay Kumar, Associate Prof., ECED, Thapar University, Patiala, Punjab-India.
DR. A. K. WADHWANI

17:40

Nice & Valuable sessions. All the talks were very educative & informative with New Approaches.
Congratulations sir.

neelesh mehra

17:40

Thank you sir for organizing such a nice program all the session were very informative and interactive.
All the session were not only research oriented and also explain basic concepts

Ravi Shankar reddy gosula

17:41

Learn Many things from the workshop

Devendra Shakya

17:41

It is very informative workshop for researchers. Lot of topic cover from basic to high level. Thank you sir
Kiruthika Balakrishnan

17:41

Very good informative session.Thank you very much for organising such a wonderful session.Looking
forward to attend more like this Sir.Once again Thank you Sir



N.P. Guhan Seshadri (Ph.D. Student)

17:41

It was great lecture series. | thank the course organizer and all the speakers who delivered excellent
information on current trending methods in biomedical signal processing. It was very helpful for me.
Thanks again

Pramod Jain

17:42

Excellent and highly informative. Thanks to Dr. Pachori and his organising team for such a nicely
managed course.

DR. A. K. WADHWANI

17:43

Very well organized..

K.K. Sharma

17:45

All the sessions were very scholarly. Many inputs were provided on the latest trends in research on
signal processing. Examples were quoted very nicely, complemented with nice anecdotes and
philosophical thinking. Sessions involved the audience interactively. All the queries were entertained
and answered with appropriate detail.

Head Electronics

17:48

Very Nice sessions, informative and explanatory. Thanks to Dr. Pachori Sir for organizing such a
wonderful program.

amandeep cheema

17:49

It was a very informative short-term course and have helped the biomedical researchers. The existing
trends in biomedical research were highlighted and the expertise provided the vision for further
research in the area.

Head Electronics

17:49

Sunil Hirekhan,Govt.College of Engineering, Aurangabad,MS
Thank You,Sir

Parikha Arora
17:51

Thankyou Prof Pachori sir for organizing such informative STC . This course will be very helpful and
looking forward to attend such course .

Farukh Hashmi Mohammad
17:51

Congratulate to Professor Pachori sir . It was very informative and excellent fdp. In this fdp, all eminent
speakers covered all topics related to recent trends and research topics of Biomedical signal processing.
Thank you so much sir .

Farukh Hashmi Mohammad

17:52

This fdp will be very helpful to us.

Tahir Khan



17:54

Respected Dr Pachori Slr, We are waiting for Dr Deepak Ranjan Sir Session PPT on Deep Learning &
Machine Learning. That was also one of the Good session with Other sessions. THanks in Advance.
Hemant Dangi

17:55

Thank you so much sir for organizing such a nice FDP.

Shyam Babu Singh

17:55

| would like extended my regard to Dr. Pachori Ji, | learn lot from your session. (Further, | also submit
thank to Dr. A K Wadhwani, Professor, Dept of EE, MITS Gwalior- My supervisor, to give his submission
in this feedback session) Regads SHYAM BABU, PhD Research Scholar, MITS Gwalior
N.P. Guhan Seshadri (Ph.D. Student)

18:00

Sure sir. Thank you very much

Satyender Jaglan

18:00

Thank you so much Sir for organizing such a great FDP.

amit naik

18:00

Thank you sir .amit naik . SGSITS INDORE.

Tahir Khan

18:00

Thanks you Dr Pachori Slr, Once Again for Perfectly organizing all three days session.
Gan Ga

18:00

Thank you sir

arun rayakwar

18:00

Thankyou sir

Satyender Jaglan

18:00

Regards to you Sir

You

18:00

Thank you very much to all of you. All the best for your bright future.

DR. A. K. WADHWANI

18:00

thank you sir .

Satyender Jaglan

18:01

Thank you Sir for your Blessings

Mayuri Deshmukh

18:04

thank you so much sir

Panchal Pawan



18:04
Thanks sir

Satyender Jaglan

18:04

Can we leave now Sir?

K.K. Sharma

18:08

Thanks sir.

Tahir Khan

18:09

Respected Dr Pachori SIr, We are waiting for Dr Deepak Ranjan Sir Session PPT on Deep Learning &
Machine Learning. That was also one of the Good session with Other sessions. Thank you once again for
organizing such a memorable learning sessions.

5. Links for conducting sessions:

Day 1: 20.10.2020: meet.google.com/wwu-omia-gkn
Day 2: 21.10.2020: meet.google.com/xjz-wuyh-opo

Day 3: 22.10.2020: meet.google.com/ktt-jhfg-hgb


https://meet.google.com/wwu-omia-gkn?hs=122&authuser=0
https://meet.google.com/xjz-wuyh-opo?hs=122&authuser=0
https://meet.google.com/ktt-jhfg-hgb?hs=122&authuser=0
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