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Center of Excellence for Antenna Radiation Pattern Analysis
About the Center

The Antenna Radiation Pattern Analysis (ARPA) Center of Excellence is a dedicated research initiative
aimed at comprehending, advancing, and applying antenna technology across diverse wireless communication
systems. Antennas play a crucial role in the field of telecommunications, RADAR systems, Satellite
communication, Wireless Networks, and various other applications. This center serves as a focal point for
cutting-edge research, academic collaboration, and practical application development. Faculty and students at
the center explore innovative antenna designs and study radiation patterns to enhance the applications in
wireless communication technologies. The collaborative environment fosters interdisciplinary work, bringing
together experts in Electronic Engineering, Signal processing, and Wireless communications disciplines.

Year of Establishment: 2019
Name of the Coordinator: A Sujatha Reddy
Designation: Assistant Professor

Email: sujathaallipuram@gmail.com

Objectives:
e To conduct advanced research in antenna design, radiation patterns, electromagnetic wave propagation,
and wireless communication systems.
e To focus on novel antenna designs, MIMO systems, and wireless communication protocols to address
emerging challenges.
e To establish partnerships with industry to bridge the gap between academia and real-world applications,
fostering innovation and technology transfer.

Faculty Associated
S.N Name Designat Qualifica Specialization
0. ion tion
1 Dr. B Prof. & Ph. D. Coding  Theory  and
Venkateshulu Dean Wireless Communications
2 Ms.N.Krishnalyo Asst. ME (Ph. Microwave and Radar
thi Prof D) Engineering
3 Ms. P.Madhuri Asst. M Tech Digital Electronics and
Prof Communication
Engineering
4 Ms. K.Swathi Asst. M Tech Digital Electronics and
Prof Communication
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Engineering
5 Mr. Y. Prakash Asst. M Tech Digital Communication
Prof Engineering
Photos

Workshop/Training conducted for M.Tech students and Faculty on USRP-RIO and, OFDM
and MIMO.
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D005: Testing on Vector Network Analyzer DO005: Students working on HFSS

Outcomes:

e Publication of research papers in prestigious journals and presentations at international conferences,
contributing to advancements in antenna technology and wireless communication.
e Provide a platform for students, researchers, and industry experts to collaborate,
exchange ideas to enhance knowledge in understanding the radiation patterns of
antennas and optimizing their performance for various applications.
e Development of prototype systems showcasing innovative antenna designs and
wireless communication solution.

Facilities Available:

Center is provided with 8 desktops with un-interrupted internet facility. To carry the research activities and
projects the following are available.

Software and Hardware Available:

S Name of the Significance/ No. Cost in
. Equipment Utility features of (Rs.)
N Ite
0 ms
1 SDR MIMO USRP-294430MHz-6GHz 160 1 14,74,444.
2x2 NI USRI- MHz. The USRP product line 00/-
offers a wide breadth of SDRs
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2944 ranging from lower-cost options
with fixed FPGA personalities to
high-end radios with large, open
FPGAs and up to 160 MHz of
instantaneous bandwidth.

2 MIMO KIT USRP-292050MHz-2.2GHz 20 1 11,59,066.
(2X2) with NI MHz. NI USRP devices are 00/-
lab View software defined radios (SDRs)

2015 SPI that combine host-based

Version processors, FPGAs, and RF front
ends to help you rapidly design,
prototype, and deploy wireless
systems.

3 Vector To make students/faculty to apply 1 13,53,829.
Network concepts studied in Antenna & 00/-
Analyzer Wave propagation.

(S820E-

0714)1MHz-
14GHz

4 Ansys HFSS This software tool is used in the 25 5,27,500.0
Software 17.2 field of designing Microwave Use 0/-
Version ranges for the  Antennas, IS

Microwave  transitions, RF
Filters, Three  Dimensional
Discontinuities and  Passive
Circuit Elements
5 Matlab 2023 b version is available to Ca -
perform the simulations mp
us
Wis
e
6 Desktops - 4 1,02,476.0
0/-
7 Server - 1
66,859.00/
Total Amount (Rs) 46,841,74.
00/-

Ansys HFSS Software: Ansys HFSS tool 17.2 v

About HFSS: HFSS has been installed on 7. 11.16 to promote R & D works. This software tool is used in
the field of designing at Microwave ranges for the Antennas, Microwave transitions,
RF filters, and Passive circuit elements.

components,

ANSYS HFSS software is the industry standard for simulating high-frequency electromagnetic fields. Its
gold-standard accuracy, advanced solvers and high-performance computing technologies make it an essential
tool for engineers tasked with executing accurate and rapid design in high-frequency and high-speed electronic
devices and platforms. HFSS offers state-of the-art solver technologies based on finite element, integral
equation, asymptotic, and advanced hybrid methods to solve a wide range of microwave, RF and high-speed

digital applications.

Waveguide
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HFSS delivers 3-D full-wave accuracy for components to enable RF and high-speed design. By leveraging
advanced electromagnetic field simulators dynamically linked to powerful harmonic-balance and transient
circuit simulation, HFSS breaks the cycle of repeated design iterations and lengthy physical prototyping. With
HFSS, engineering teams consistently achieve best-in-class design in a broad range of applications including
antennas, phased arrays, passive RF/mW components, high-speed interconnects, connectors, IC packaging and
PCBs.

ANSYS HFSS delivers solutions across a variety of industries, including designs for wireless hearing aids,
body networking technology and automotive collision avoidance radar. Computes s-parameters and full-wave
fields for arbitrarily-shaped 3D passive structures. It has powerful drawing capabilities to simplify design entry.

The tool is useful for undergraduate and postgraduate students in their project works and Faculty in their
Research work.

Vector Network Analyzer: Aniritsu makes Microwave Site Master S§20E — 0740, 14 GHz range. The S820E
is the highest value handheld microwave analyzer in its class, providing more standard measurement capabilities
than any other similar type of product on the market today. Now including standard Video Inspection Probe
(VIP) Mode (firmware version V1.17 or greater) users can now verify fiber connectors and perform Pass/Fail
testing as per the IEC 61300-3-35 standard, in addition to the traditional coaxial/waveguide measurements
already supported by the S820E. VIP results may be saved as image files, measurement files, or turned into pdf
reports directly from the instrument itself. Measurement files obtained with the S820E VIP Mode are fully
compatible with Anritsu’s wireline optical test products.

VNA mode provides fully reversing sweep, 4 S-Parameter simultaneous measurement capabilities with
user configurable quad display. Generates standard industry compatible format S2P files (3 types of S2P files
are available). S2P files can be imported into Anritsu benchtop VNA’s for ease of comparison between field
and lab measurements. VVM Mode also supports Reflection/Transmission measurements directly, which
eliminates the need for an external CW source, and external couplers, bridges, or splitters. Vector Error
Correction can be applied to the Reflection or Transmission measurements, which provides absolute
measurement data for the DUT, as well as compensating for any cables, adapters, or fixtures that might be
required to connect directly to the DUT. Multiple measurement display modes are available to facilitate easy
comparison with other common measurement types, and a handy Table Display allows simultaneous
measurement of up to 12 DUT’s and 1 reference, extremely useful for multi-array antenna system tuning. The
industry leading dynamic range provides excellent measurement stability and repeatability where high system
losses are unavoidable, making it ideal for critical glide slope installation and verification.

The products (Various Antennas) developed in the ECE Department of GNITS were utilized for testing
of parameters measurement of reflection coefficient, measurement of voltage standing wave ratio, measurement

of input impedance, using Aniritsu make Microwave Site Master S§20E — 0740 Vector Network Analyzer.

MOuU

® NAVSTAR INTEGRATED SYSTEMS PVT. LTD., C.I.LE, Gandhinagar, Balanagar, Hyderabad—
500037.

Funds Granted

Name Name of
of the the Month Cost of
Fundi Principal / Title of the Projects Durat Sanctio
S.No . and . .
ng Co- Project Year (in ion ned Id
Agenc Principal Rupees)
y Investigato




r
F.No.9
MODRO -
Dr. B Bs 173/R1
1 AICT Venka tésh Antenna 30/4/2 Rs.19,31,0 2 FD/M
E Radiation 019 00/- years OD/Po
ulu .
Pattern licy-
Analysis 1/2017
-18
F.No.9
MODRO -
Dr.B Bs: 129/R1
2 AICT Venka tésh Digital 29/11/ Rs.14,51,0 2 FD/M
E ulu Communi 2019 00/- years OD/Po
cations licy-
Lab 1/2018
-19
Performan
ce
SEED A Analysis GNITS
GRA Sujatha of Short 1122 Rs 18 /R&D/
3 NT- Reddy & Packet 023 02,10,000/ mont SEED/
GNIT Ch. Hari Communi - hs 2023/0
S Prasad cation 7
under
Active
Total Amount in Rs. 35, 92,000/-
Faculty as Resource Persons
S. Name of Lectur Name of the Durati Ven Organi
No the e Faculty on ue zed by
. Program Topic
1 Research Researc A Sujatha Reddy 2/9/2023 ECE GNITS
Awarene h 2 Hours Dept
ss Overvie GNIT
W S

Faculty as Reviewers and Editorial Board Members

S. Name of the faculty Nature of Details of associated Organization
No. Contribution / Journal / Conference etc.
1 A Sujatha Reddy Reviewer PIRMC International Conference

Details of Faculty Professional Body Memberships

Faculty
Name

Membership No.

IEEE

ISTE

IETE

ISOI

IEI

Interne
t
Society

OTHE
RS




1 |A Sujatha 954339 - - - - - -
Reddy 78
2 Dr. G. 940310 LM - F12387 WAMS -
Srivalli 05 71091 F5029 16 3021
32
3 K. Swathi - - - - - -
LM1239
17
4 'Y Prakash - - M502 - - - -
938
Industry Interactions
List of MOUs with CoE for ARPA industries
S. No. Name of the industry Impact
Completed Consultancy project
1 Navstar Integated Systems PVT Ltd (Design of Dual Circular Polarized
Antenna-1/03/2021 to 1/08/2021)
2 IIT Tirupati Navavishkar i-Hub Foundation | Funds of worth 4 Lakhs received for
establishing PNT labs.

List of Industry personnel’s associated

Guest lectures delivered by Industry experts during last 3 Years

S. Name of the Industry Title Date
No Industry personal associated
1 Vijay Chandhan Techfluent. 3 Day workshop on 23/8/2019
Sr. Field & 2x2 MIMO using NI to
Application AvGarde Systems USRP 2920 with 27/%/2019
Engineer Pvt Ltd (National Hands on Lab view
& Instruments) fundamentals.
Nilutpal
Choudhury,
CEO and
Founder
2 Pruthvi Reddy Anritsu Session on “Vector 17/09/2020
& Network Analyzer”
V Lakshmi
Narayana
3 Raghavendra P H AvGarde Systems 3 Day Training on 1/9/2021 to
Apphcatlons Pvt Ltd (National LabVIEW NI USRP 3/9/2021
Engineer Instruments) 2944 RIO
Academic Projects Carried out by Students during 2020-2021
S.No. ROLL NUMBER TITLE OF THE PROJECT INTERNAL

GUIDE




1 M Tech Performance evaluation of 2X 2 Dr. B.
MIMO Based 5G systems using Venkateshulu
18251D3811 NI-USRP 2920 in LabVIEW
AY: 2021-2022
Academic Projects Carried out by Students during 2021-2022
S. Batch No ROLL TITLE OF THE INTERNAL
N NUMBER PROJECT GUIDE
0.
! A9(Major) 1825140456 Compact wearable Antenna
19255A0405 for Biomedical Telemet Dr G Srivalli
13251A0413 :r hlé);ntiznlsca elemetry r G Srivalli
18251A0417 PP
2 A9( Mini) 18251A0456
19255A0405 Compact Wearable o
18251A0413 Bluetooth Antenna DrG Srivalli
18251A0417
3 All(Major) | 18251A0409 Microstrip Phased array
18251A0451 . ) o
with Beam Scanning for Dr G Srivalli
1825140425 Satellite Applications
18251A0411 PP
4 C7(Major) iggz iggjgz Design and Analysis of
18251A04D7 iﬁﬁénigcular Polarized Mrs N Krishna Jyothi
18251A04J0
5 C7(Mini
(Min) 18251A04C7 Design and Analysis of
18251A04E5 Super W1deband Antenna Mrs N Krishna Jyothi
18251A04D7 For Microwave
Applications
18251A04J0
6 C8 (Major) | 18251A04E6
18251A04E9 Micro Strip Patch Antenna . .
18251 A04G8 Based On FSS Using HFSS | Mrs N Krishna Jyothi
19255A0414
13 (Maj 18251A04E
! C13 (Major) 8251A04E8 Reconfigurable Patch
18251A04H1 ..
Antenna for Cognitive Mr.Y .Prakash
18251A04D9 Radio Applications
18251A04F2 PP
8 Al8 17251A0458 Speaker-Air-Microphone
17251A0440 (SAM) Chanr}el ' Dr. C. Padmaja
17251A0408 Characterization using
18255A0402 LabVIEW
9 A7 17251A0421
17251A0428 Data Encryption and . .
17251A0405 Decryption using LabVIEW Dr M Vijayalakshmi
18255A0403
10 MTech Design & Implementation of Dr. C. Padmaja
19251DB101 Smart Parking System
Using LabVIEW
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Outcome of the student Academic Projects 2021-2022

Students developed products (Antennas) based on the simulation data obtained using HFSS software. The
fabricated Antennas are tested using Vector Network Analyzer for Reflection and Transmission parameters,

VSWR and Impedance. Books were published with standard Publishers.

Papers Published
S.No Title of the Paper Name of the Conferen Status of the paper
Conference/Journa ce Dates (Submitted/Accept
1 ed/Published)
1. A Broadband MIMO ISES IEEE NITW 20-22 Published
Array with Gap Dec
Coupling For 5G
Applications
2. Performance Evaluation Proceedings of the 15-17 Published
of 2X2 MIMO Fourth International June 2020
Reconfigurable Testbed Conference on
Communication System Trends in
Electronics and
Informatics (ICOEI
2020)
AY: 2022-2023
Academic Projects Carried out by Students during 2022-2023
S. Batch ROLL TITLE OF THE PROJECT INTERNAL GUIDE
N No NUMBER
0.
1 Al0 20255A0404 Star slotted antenna for Dr G. Srivalli
19251A0441 wireless communications
19251A0428
2 19251A0454 Gain Enhancement of a Mrs N Krishna Jyothi
Al8 19251A0401 Microstrip patch Antenna for
19251A0402 Wi-Fi Augmentation
3 MTech Antenna Array with Low Dr G. Srivalli
21251DB106 Side Lobe Levels for MIMO
Applications
Low Latitute Ionospheric
21251DB104Ba | gradient detection of mixed
4 MTech | tta Dikshitha pair method Dr.Swapna Raghunath
Implementation of efficient
21251DB105 MAC Protocals for wireless
5 MTech | Thumu Kavya | sensors in WBA Networks Dr.B.Venkateshulu
Antenna Array with Low side
21251DB106 lobe levels for MIMO
6 MTech |Ariveni Lavanya | Applications Dr.G.Srivalli
Single Frequency time step
21251DB104 ionospheric delay gradient Dr.R Swapna
MTech | Batta Dikshitha | estimation at low latitude o
7 (Mini) stations
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21251DB105 Implementation of MAC
MTech | Thumu Kavya | protocols for wireless Dr.B.Venkateshulu
8 (Mini) networks
21251DB106 Step cut array antenna for
MTech | Ariveni Lavanya pcu Y antenna tot Dr.G.Srivalli
9 (Mini) multimeter wave application

Outcome of the Student Academic Projects 2022-2023

Students developed products (Antennas) based on the simulation data obtained using HFSS software. The
fabricated Antennas are tested using Vector Network Analyzer for Reflection and Transmission parameters,
VSWR and Impedance. Books were published with standard Publishers. Papers were published in Scopus Indexed
and other standard journals with high Impact Factor. Work carried out by students got published in International
Conferences like ISES IEEE, ANTS IEEE, IFERP and WAMS IEEE at prestigious institutions like BITS, Goa,
NITW and abroad countries like Paris. Based on high quality Publications students were easily admitted to

International institutions for higher studies in India and abroad institutions like NJIT, MIT etc.

Papers Published

S. Title of the Paper Name of the Journal Status of the
N paper
0 (Submitted/Accept
ed/Published)
1 |Gain Enhancement of a International Journal for Research Published in
Microstrip patch Antenna for in Applied Science & Engineering June 2023
WiFi Augmentation Technology
2 |Antenna Array with Low Side  |Journal For Research in Applied Published in
Lobe Levels for MIMO Science and Engineering June 2023
Applications Technology
3 |Cross Slotted Antenna at X 2024 IEEE Wireless Antenna and Accepted for
Band for Wireless Microwave Symposium (WAMS) Publication
Applications

Books Published

S. Title of the Book Name of the Author Status of the
No. Publisher Book(Submitted/Ac
cepted/Published)

1 Wearable Bluetooth Lambert Dr G Srivalli Published in July
Antenna Publication 2023

2 |Design of Tri-Band L AEPH Published in Oct
Shaped Parasitic Patch Publication Dr G Srivalli 2023
Antenna

3 Octogonal Patch Antenna  |VSRD Published in Sep
With S-Slot For Wlan And  |Publication Dr G Srivalli 2023
Wimax Applications

4 Design and Analysis of C  |AEPH N Krishna Published in Oct
Band Patch Antenna Based Publication Jyothi 2023
On FSS Using HFSS
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AY: 2023-2024
Academic Projects Carried out by Students during 2023-2024

S.No. Roll Number Title Of The Project Internal Guide
1. 20251A0459
21251A0406 Simulation of Microstrip Patch Antenna Mr. Y. Prakash
21251A0448 for Wireless SG Communication Systems C
21251A0458

> List of Industry personnel’s associated: Guest lectures delivered by Industry experts / Industrial Visits

S. Name of the Industry Title Date
No Industry/ personal associated
1 Mr. Ramana Reddy A, Mathworks Seminar on “Innovate 22/8/2023
Senior Engineer using Emerging
Technologies”

Outcome of the Student Academic Projects 2023-2024

Students developed products (Antennas) based on the simulation data obtained using HFSS software. The
fabricated Antennas are tested using Vector Network Analyzer for Reflection and Transmission parameters,
VSWR and Impedance.

Papers Published

S. Title of the Paper Name of the Journal Status of the paper
N (Submitted/Accepted
0 /Published)

1 |5G Wireless International Journal of Scientific Published in , July-
Communication: Research and Engineering Aug 2024
Simulation and Analysis Development-— Volume 7 Issue 4
of Microstrip Patch
Antenna

2 |Gain Enhancement of a International Journal for Research in Published in June
Microstrip patch Antenna Applied Science & Engineering 2023
for WiFi Augmentation Technology

AY: 2024-2025
Academic Major Projects Carried out by Students during 2024-2025

S.No. Batch ROLL TITLE OF THE PROJECT INTERNAL GUIDE
No. NUMBER

1. A7 21251A0428
21251A0419 | Design of 5G Multicarrier Techniques Dr.M.Jagadeesh Chandra
21251A0460 | with NOMA Prasad
21251A0415

2. AlS 21251A0417
21251A0440 | Enhanced RF Signal classification .
21251A0401 | using DNN Mrs.M.Madhuri latha
21251A0418

3. Al7 21251A0422

21251A0410 ijﬁ%rén;nce .EVah;atl(;lé} Ol\f/l %15[ gnd s D Madh
21251A0448 eceivers for
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Networks
4. B2 ggg}ﬁgjgg IRS-Aided Spectrum Sensing With
Random Code Word Selection For Mrs.M. Madhuri latha
21251A04A3 C tive Radio S
21251A0470 ognitive Radio System
5. B4 21251A0468
21251A0485 | Design of Compact 180 degree
21251A04A5 | Hybrid Coupler using HFSS Y Prakash
21251A04C2
6. B6 21251A0487 | Underwater wireless K.Swathi
21251A04A7 | communication using MATLAB
21251A04C4 | with MODEM
7. B11 21251A0476
21251A0492 | Wireless pantry system for High-
21251A04B2 | Risk Zones Dr.B.Venkateshulu
21251A04C9
8. C3 21251A04J8 | Enhancement of a 24 GHz Radar
Antenna Usin
22255A0418 . 8 . Mrs N Krishna Jyothi
21251A04F9 | Metamaterial Absorber for Sensing
21251A04D3 | and Automotive Radar Application
9 | €8 21251A04D6 | Enhancement of a 24 GHz Radar
Antenna Usin
2125 A0HD Metamaterial gAbsorber for Sensin Mrs N Krishna Jyothi
2225540413 | ° 0 e g
t t t
1251 A04D9 and Automotive Radar Application
10. | C9 21251A04K4 | Isolation Enhancement in
22255A0416 | Transmitter and Receiver Antenna ) )
21251A04J6 | Array Using Metamaterial Mrs N Krishna Jyothi
21251A04F1 | Absorber

Funds Received

» Funds received of Rs. 4 Lakhs from IIT Tirupati Navavishkar i-Hub Foundation (IITTNiF) for
establishing Positioning, Navigation and Timing (PNT) Labs and MoU signed with IITTNiF.

>  List of Industry personnel’s associated: Guest lectures delivered by Industry experts / Industrial Visits
S. Nameof the Industry associated Title Date
No Industry/ personal
1 Mr. T. S. Prasad, NRSC Industrial Visit, Industrial Visit 17/3/2025

Scientist-SG.

Jeedimetla, Hyderabad

Outcome of the Student Academic Projects 2024-2025

» Students developed products (Antennas) based on the simulation data obtained using HFSS software
and Communications related projects and simulations using MATLAB. The fabricated Antennas are
tested using Vector Network Analyzer for Reflection and Transmission parameters, VSWR and
Impedance.

» Received fund for establishing PNT Labs and visited NRSC (Industrial Visit).
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