A Report on SERB/ANRF sponsored Two-Day online workshop
“Ionospheric Scintillations and its effects on Global Navigation Satellite
Systems” held at Koneru Lakshmaiah Education Foundation (KLEF),

Vaddeswaram on 27" and 28" Dec, 2024
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The Science and Engineering Research Board (SERB) aims to build up the
best management systems that would match the best global practices in the area of
promotion and funding of basic research. The Anusandhan National Research
Foundation (ANRF) seeks to regulate all research and development in the fields of
natural sciences establishments in India. It repeals the SERB Act, 2008 and dissolves the
SERB. The workshop is organized by the sponsorship of SERB which aims to spread the
benefits beyond the direct beneficiaries, especially to the less-endowed researchers. This
approach is to integrate and align the social responsibility activities within the SERB

Grantees’ committed research activities.

This two-day workshop aims to provide researchers, faculty members, and Ph.D.
scholars with a focused platform for in-depth exploration and discussion of the intricate
relationship between lonospheric Scintillations and GNSS technology. Around 60
Participants of various streams — Research scholars, faculties of ECE and Researchers
from different institutes, colleges and universities across India and abroad have registered
and participated in the workshop. The workshop has covered a variety of lectures on two
days 27" and 28™ December, 2024 by different national and international eminent

researchers of Global Navigation Satellite Systems:

--Basic GNSS Principles and Augmentation systems
--Global/Regional Navigation Satellite Systems

--LEO satellites: Bridging the Gap in Future Navigation
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--Mitigation of lonospheric Scintillations

--Machine Learning for Forecasting of lonospheric Scintillations

--GPS/GNSS Software Defined Receiver

Two Day workshop Schedule

Dav/Sessi Session 1 Session 2 Session 3 Session 4
AYISESSION | 10.00 AM to 1030 AM | 1030 AM 91230 PM | 130 PM to 330 PM 3.30 PM to 5.30 PM
Tupl;: Basu: GNSS Topic: Mitigation of | Topic: Space Weather Effects on
) Principles and e o
Dayl Inauguwation Ceremony | Ausmentation Systems lonosphenc Scintillations Low Latitudes
17.12.2024 e : : Resource Person Dr. P.B. |  Resource Person: Dr. Satya
Rezource Person: Dr. P. . o
Srecharsha Srimivas Vemuri
Naveen Kumar
Dav/Sessi Session 1 Session 2 Session 3
AVSEEION | 030 AMto1130AM | 1130AMto130PM |  2.00PMte 400 PM
Topic: Ionosphenc - .
Forecasting models for T"Pf.:; i:‘:ﬂb:ﬁﬁ:ﬂ Topic: GPS/GNSS Software
Day? |Global Navigation Satellite gﬂ s Defined Receiver
18.12.2024 System Users Re ! Persor: F.esource Person;
Resource Person: Dr. A Supmia Reddv Dr. Abhijit Dey
Dr.D. Venkata Ramam | o i
The workshop started with welcome address of Dr M.Suman

Prof. Dr. M.Suman, Vice-Principal & HOD, Dept. of
ECE, KLEF, in the inaugural session. The workshop
was conducted successfully by  Convener,
Dr.D.Venkata Ratnam, Professor & Head-Research,
Dept. of ECE and Co-Convener Dr.M.Sridhar,
Professor & Asst.Principal, Dept. of ECE with the

support of management and in coordination with all

the faculty members of ECE Department.
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In the second session of Day-1, Prof. Dr. P.Naveen
Kumar, the chief guest, shared his insightful perspectives on
the significance of understanding the ionospheric

scintillations in the modeling of ionosphere to monitor and

enhance the ease of use for GNSS researchers in the field of

communications, which added immense value and deep

Dr.P.Naveen Kumar, He has established in Osmania University, a State of the
Director (Infrastructure) " »
& Professor, Department Art - an "Advanced GNSS Research Laboratory” in

of ECE, University collaboration with ISRO, which was inaugurated by then
College of Engineering,
Osmania University, Chairman ISRO — Shri. A.S.Kirankumar, during the centenary
Hyderabad

celebrations of Osmania University, in the year 2017.

He is instrumental in establishing a New “Osmania TV”, which is the 1st university
in the Country to have its own Satellite TV broadcasting Channel for transmitting its
Educational content, in association with Dept. of ITE&C, Govt. of Telangana. He is the
Nodal officer for several MoUs with Osmania University such as CMET (Govt. of India),
OTH University Germany, SAC-ISRO, TSAT, Govt. of Telangana, etc.
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Chief Guest and Key Note Speaker
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P PROF, P. NAVEEN KUMAR, OSMANIA UNIVERSITY (Presenting)
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P PROF. P. NAVEEN KUMAR, OSMANIA UNIVERSITY (Prasenting)

GPS Modernization

hus satollites
Block lIR-M, lIF Block IlI

protect

IIRM:
+ Adds 2nd civil signal (L2C)  + Adds improved civil signal (L1C)
+ Adds new military code +Increased accuracy (4.8 to 1.2m)
+ First launch: Sep 2005 +Evaluating integrity improvements
+ 24 Satellites: 2012 +Navigation surety
IE; above capabilty plus - Increased ALY power (+20 dB)
+Adds Ird civil signal (L8] .+ First aunchy: 2013 PR
+ First launch: 2007 « 24 Satellites: 2021
( 100
3~

her global

24 Satellites: 2015

¢

10:58 AM | okw-pysh-iha

P PROF. P. NAVEEN KUMAR, OSMANIA UNIVERSITY (Presanting)

Paser Wrirng Ao (€ Onh AICGACASER | | Type

® 4
47 others
PROF. P. NAVEE. Venkat Ratnam Dr suman Maicj Dr.ChVrkat Roo Raja Sokhar

1115 AM | okw-pyah-iha

P

PROF. P, NAVEEN KU,

Venkat Ratnam Dr suman Maloji

S @

Syamsundar Pilalama..  raghava prasad

Q'

49 othars

Dr.ChVenkat Rao

4

Raa Sokhar

“
0OaPa

40%

People

i
0

¢

© 9095950 000=

Lakshiman Pappuls

Maha Lakshni T

Mohammed Yousut

N KUMAR.

Rajasakhar Chideks




In the session-3 of Day-1 Dr.P.B.Sree Harsha, currently a
research fellow in MMIC Laboratory, National University of
Singapore, delivered various research methods that are to be
included for data assimilation methods. He also worked as a

postdoctoral researcher in SONDRA, CentraleSupelec, France.

His research interests are in using data assimilation and

Dr. P. B. Sree Harsha,
Postdoctoral Researcher,
Department of Electricaland  monitoring. Dr. Harsha demonstrated various mitigation
Computer Engineering, College
of Design and Engineering,  techniques for ionospheric scintillations in detailed.
National University of
Singapore, Singapore

predictive methods for radar and GNSS for space weather

The impact of solar and geomagnetic indices on ionospheric parameters is
explained in brief. Also, Kriging method is illustrated in brief to obtain semi-variograms
and analyzed the TEC structural variations under Equatorial lonization Anomaly (EIA)

conditions for the severe storm St. Patrick’s storm occurred during 15M- 20 March,

2015.

() Babu see Harsha (Prosenting)

lonosphere

“lonosphere is a partially ionized,
spherically stratified plasma with a wide
spectrum of non-uniformly spaced
irregularities, upon which is imposed a
nonuniform magnetic field” (Hunsucker, =
1991).
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GNSS : GPS+GLONASS+GALILEO+BEIDOU+QZSS+NAVIC

GNSS is Global Navigation Satellite Systems AT S
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2) GNSS observables \ 00
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Total Electron Content = I: N, pervedep Rajo Sehar
(GNSS receiver and Antenna Electron density: N,
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(£)  Baby sroe Harshw (Proseeting)

Kriging Method:

lonospheric ROTI and 54 maps using Kriging Method:
Mosel Speciications for ROTI and 84 maps

Spatial Resolution |5*N:2*N: 40*N
(Geographic) 6546 : 2 E:100'F
Data GAGAN (26
stations)
Temponl 5minutes (ROT)
Resolution 5minvtes (4)
Spatisl 2degrees
Resoluton
Semivariogram Spherical
Condtion Geomagnetic
storm condition
15" mareh 2015 -
20 March 2015
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The session-4 is lead by Dr.Satya Srinivas Vemuri,
working as Marie Curie postdoctoral Research Fellow at
Tampere University, Finland. He completed his Ph.D in
Electronics and Communications Engineering with a thesis
focus on GNSS signal time delay modeling from JNTU
Hyderabad in 2014. This involves the use of mathematical
models (Kriging, Spline, Planar fit, Modified Planar fit and
anisotropic IDW) to predict and correct for the effects of the
ionosphere on GPS and other satellite-based navigation

signals.

With 8 years of experience in Global Navigation Satellite Systems (GNSS)

technology, he is well-versed in assessing the performance of GNSS solutions. He

developed techniques/strategies to mitigate the effects of various factors such as satellite

geometry, atmospheric conditions, and receiver noise on the system performance.



Dr.Satya explained in detail about LEO PNT solutions to be proposed in future in

ionospheric TEC modeling and various factors that affect the performance of Global

Navigation Satellite System (GNSS).
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Researcher, Tampere University,
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Professor & Research Head,
Department of ECE, Koneru

Lakshmaiah Education
Foundation, Vaddeswaram,
Guntur

p-]
8

0 i~
° owothi
0 -

40% v

On Day-2, the session-1 was covered with
different ionospheric TEC forecasting models by an
eminent researcher by Dr. D.Venkata Ratnam, Professsor
& Head- Research, Dept. of ECE, KLEF. Dr. Ratnam
was the recipient of the Young Scientist Award (2012-
2015) of the Department of Science and Technology
(DST), India, and the Research Award (2015-2017) of
the University Grants Commission (UGC), India and
Early Career Research Award (2017-2020) from Science
and Engineering Research Board (SERB), India. System.

In his research, ionospheric variability and models are investigated using ground-

based Global Positioning Measurements. He has been executing four sponsored research

projects related to Navigation systems from government agencies like DST, UGC, SERB,

and ISRO with a research grant of more than 2 crores worth.

Dr. Ratnam established Space Technology and Atmospheric Science Laboratory

at KL University and collaborated with the Asian Institute of Technology (AIT),

Thailand, Nagoya University, and Space Application Centre (SAC) to carry out GNSS

ionospheric Research. He is Convener of KL University student satellite project to launch
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a satellite for a technology demonstration system for understanding space weather effects
on communication and navigation links. He shared his vast knowledge on various
machine learning (ML) models to perform TEC prediction and demonstrated extreme
value analysis for estimating the likelihood of probability of occurrence of severe and

rare events in near-future.
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Global Navigational Satelli
Navigation and Timing (PNT)
~ lonospheric Radio wave propagation
Al and ML for space weather & Multipath modeling
Wireless Communications and Novigation & 56 and 66

localization
GNSS water vapor modeling and forecasting
Sateliite Quantum Communication and Navigation

Remote sensing of satelite data & Open sea cage
Precision Agriculture ond Digitol twins
~ Heat Wave & Thunderstorm Analysis and Forecasting Syamsundar Pital. Ssnsgapalies Kot Vyshnavi Dodds
~ Wind Energy Potential and Applications
Air Poliution Monitoring and Mitigation
~ Numerical Weather Predixtion Models
Machine Learning-Based Weather Forecasting & S Wo 1
Cyclone Tracking and Prediction
Monsoon Dynamics and Variability & Extreme Rainfall Soneethalt Rajo Sekhar
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~ Climate Change and Global Warming Impacts
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The session-2 was continued with different Global and

Regional Navigation Satellite Systems in detailed by Dr. A.

Q Supraja Reddy, Associate Professor in the Department of
e Electronics and Communication Engineering, CBIT. She
’ﬁ‘ has published about 43 papers in reputed journals and

* international conferences. As the Principal Investigator of
L the research project sponsored by Space Applications
Dr. A. Supraja Reddy,

Associate Professor, Centre (SAC), ISRO, Ahmedabad, she has successfully

Department of Electronics &
Communication Engineering,

Chaitanya Bharathi Institute . _ . .
of Technology, Hyderabad Currently she is the Co-Investigator of research project
sponsored by SERB, DST under SURE Scheme.

completed the project with a funding is 19.34 Lacs.

She received “Best Paper” awards for her papers published in International
conferences. She was invited by International Centre for Theoretical Physics (ICTP),
Italy to attend a two-week workshop in April-May 2018. The trip was fully funded by
ICTP. Dr. Supraja detailed about the importance of augmentation systems in Global
navigation satellite systems and the affects that are to be reduced for improving the
performance accuracy of satellite constellation systems in communication and navigation

applications.

8) Sichar M (Presenting)

Dr. A. Supraja
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@ DrASupeaja Redcy Assistant Professor(C) (Prasonting)

Global/Regional Navigation Satellite
Systems

Presentation by
Dr.A.Supraja Reddy

Sanagapaliea Kot. Vyshnevi Dodda

lonospheric Scintillations and its effects on
Global Navigation Satellite Systems
27" - 28th Decembyr 2024
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The last session on Day-2 is handled by Dr. Abhijit
Dey, Senior System Engineer with Accord Software and
Systems Pvt. Ltd. He worked as a research student for one
year with the National Atmospheric Research Laboratory
(NARL), Department of Space, ISRO, in 2013-2014. From
2014 to 2017, he worked as an Assistant Professor at Guru
Dr. Abhijit Dey, Nanak University, Hyderabad. From 2017 to 2019, he worked

Senior System Engineer

(R&D), Accord Software & as a Junior Research Fellow for an ISRO-funded project at
Systems, Bangalore Urban, o
Karnataka, India BITS-Pilani.
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In 2021, he was a Visiting Scholar with the Department of Aeronautical and
Aviation Engineering, The Hong Kong Polytechnic University (PolyU), Hong Kong,
SAR, China. Dr. Abhijit demonstrated the working and monitoring constraints for
software-defined GNSS receivers in detail. He shared his knowledge on INS-GNSS
integration and real-time kinematics in the navigational applications. Also, various
detection methods and mitigation techniques for ionospheric scintillations in the
ionospheric TEC modeling are briefly explained.
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We express our deepest gratitude to the Science and Engineering Research
Board (SERB) and ANRF for sponsoring this workshop. Our sincere thanks goes to the
authorities of KL University for providing the necessary resources, infrastructure, and
encouragement for the successful conduction of the event. We are deeply grateful to our
Research and Development (R&D) division, whose guidance and meticulous planning
gave great support by all means. A special note of appreciation to our Head of
Department of ECE, Prof. Dr. M. Suman for inspiring and supporting the team of the
event, ensuring its seamless execution. We also extend our heartfelt thanks to our
Principal Dr. T. K. Ramakrishna Rao Garu, for his constant motivation and timely
guidance. Special thanks to Prof. Dr. D. Venkata Ratnam, Convenor and
Prof.Dr.M.Sridhar, Co-convenor of the program for their guidance and support and we
thank all the faculty members, research scholars, and participants. The insights and
knowledge gained during these two days inspired us to further our research and
understanding in the field of ionospheric scintillations and its effects on GNSS systems.
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