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Details of Details of Patents & Innovations

Academedic Year: 2024 - 25

E.o. Name of the I nventor Title of the Patent Year Pi}?t Pé?!ﬁ?gg / Origin
.G.Sa Chaitanya Kumar,
Dr.M.Chandini,
Mr.B.Murali Krishna,
Mr.K.Manipa, Ai-iot integrated framework
Mrs.Y .Prameela, for dynamic trafic signal 2025410
1 Mrs.Shaik Aasha, optimization and Sep-15 India
88722
Mrs.P.Nagendra, autonomous emergency
Ms.V.HimaBindu, vehicle prioritization
Ms.G.Kavya Pavani,
Ms.G.Chandra Bhanu
Mr.E.Durga Reddy Published
Dr.A.Kayan Kumar ,
Dr.Y .Siva Prasad,
M r.S.Ve_x_ms Fpga-accelerated hybrid
m r\N/\églaI)D/ Kumar, deep learning models for 2025410
2 Mf's_ 5 Poor:fg:“h';a;] dravathi | Ultrerlow latency video Sep-15 | “ggrny | Published | India
Ms.T.Pavani, analyticsin edge computing
Ms.Shaik Sirgjunnisa, systems
Mr.G.Nagendra Babu,
Mr.K.V.B.G.Pavan Kumar
Dr. Prasad Devarasetty,
Mr. D. Varun Prasad,
Dr. S. B. Rgendra Prasad, Intelligent mutli-sensor iot
Ms. G. Pratyusha, network with ai-driven data 2025410
3 Mr. SD. Yasin, fusion for sustainable smart 2025 Published India
L . . 88720 A
Ms. R. Triveni, farming and environmental
Ms. G. Rohini, management
Ms. M. Anil Kumar,
Ms. J. Sravani
Dr. R Raja Ramesh Merugu, | Quantum machine learning 2025410
4 Dr. Prasad Devarasetty, for drug discovery and 2025 75449 A Published India
Mr. D. Varun Prasad protein structure prediction
Dr. R Rgja Ramesh Merugu,
Ms.B. V. N. Praveena, lot-driven federated learning
Mr. S D. I\_Iag_u_l Meera, framework for secure real -
5 Ms. Ch. Sai Sirisha, time patient health 2005 | 2925M0 | bished | India
Ms. V. Padmaja, S 88721 A
. monitoring and data
Ms. T. Malleswari, .
Mr. G. Rama Krishna aggregation
Srinivas
System and method for
estimation of thickness of
6 \G(ad\a/w P Chandra  Sekhar coating using quadratic 2019 Published India
frequnecy modulated 2.01941
ther malwave imaging E+11
Machine learning based
7 ITIAQEFSSI;A'I{"?'\IRA RAO robot for waste collecting 2021 2.03;4111E Published India
from water
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Details of Details of Patents & Innovations

Academedic Year: 2024 - 25

Dr. Ch. Pullarao,
Dr. K.Michael Angelo.
8 Dr. P Rajani Kumari,
Mr. K. Srinivasa Rao, Flexible antenna for 450951-
Dr. P. Ashok Kumar muliband radio applications | 2025 001 Grant India
9 Dr. K.Michael Angelo Next-gen medical imaging | 55 6328912 | Grant UK
diagnosis using ml
Collaborative image
transmission technology in 2020101
10 Dr. K.Michael Angelo wireless sensor networksby | 2020 070 Published Austraia
fusion of image and spatial
data
Artificial intelligence based
11 NAGESWARARAO breast cancer diagnostic 2025 4742370 Published India
MALISETTI i
device 01
Design of high-speed
multiply and accumulation
12 | K SRINIVASA RAO unit for 2024|2021 puplished | india
digital signal processing
applications
13 | K SRINIVASA RAO lot device discovery and 2024 202441F | b lished India
identification +12
Biometric authentication 2024441
14 K SRINIVASA RAO using artificial intelligence Published India
. 005425A
on integrated camera system
Flexible antenna for 450951- .
15 muliband radio applications 2025 001 Grant India
o . Underwater drone for 419960- .
16 P Rajani Kumari detecting micro plastic 2024 001 Grant India
_ . Smart drone for spraying 373045- .
17 P Rajani Kumari pesticide 2022 001 Grant India
Dr.T Vamsee Kiran,
Dr. P. Pradeep
Dr. B. K. Karunakar Rao
A. V. Ravi Kumar : .
Mallempati Sunil Kumar E:Val i fl:/ci(f{tr']on witi]rper?;;g
18 | M. RamaMohana Rao ot 2024 Published India
controller and propulsion
N. Venu Babu mechanisms
D. Arun Kumar
R. Koti Babu
R. Phani Siva Gopa
S. Ravi Kanth




(12) PATENT APPLICATION PUBLICATION (21) Application No.202441005425 A
(19) INDIA
(22) Date of filing of Application :26/01/2024 (43) Publication Date : 09/02/2024

(54) Title of the invention : BIOMETRIC AUTHENTICATION USING ARTIFICIAL INTELLIGENCE ON INTEGRATED
CAMERA SYSTEM

(71)Name of Applicant :

1)BELLAMKONDA PRAGATHI
Address of Applicant :12-330/14/3

2)PODILI RAMU

Name of Applicant : NA

:GO6N0003080000, GO6N0003040000, Address of Applicant : NA

A61B0005117200, GO6N0020000000, (72)Name of Inventor :

G06K 0009620000 1)PODILI RAMU

Address of Applicant :Research Scholar, ECE Department, GIET

(51) International
classification

(86) International

Application No Ei UNIVERSITY Gunupur, At —Gobriguda, Po- Kharling, Dist. -
Filing Date ‘ Rayagada, Odisha, India-765022 Gunupur
(87) International “NA 2)KOTA SRINIVASA RAO
Publication No ‘ Address of Applicant :Research Scholar, ECE Department, GIET
(61) Patent of Addition NA UNIVERSITY Gunupur, At —Gobriguda, Po- Kharling, Dist. -
to Application Number :N A Rayagada, Odisha, India-765022 Gunupur
Filing Date ’ 3)SAMALA NAGESWAR RAO
(62) Divisional to NA Address of Applicant :Research Scholar, ECE Department, GIET
Application Number :N A UNIVERSITY Gunupur, At —Gobriguda, Po- Kharling, Dist. -

Filing Date Rayagada, Odisha, India-765022 Gunupur
4)BELLAMKONDA PRAGATHI
Address of Applicant : Associate Professor, DVR & Dr.HS MIC
COLLEGE OF TECHNOLOGY, Vijayawada —Hyderabad Hwy,
Kanchikacherla, NTR District Andhra Pradesh India-521180
Kanchikacherla

(57) Abstract :

A fingerprinting solution that uses a neural network (NN) based trained Machine Learning (ML) modules in combination with
traditional image processing for contactless fingerprint capture, liveness detection to rule out fake fingers, and fingerprint matching
using a portable handheld device with an integrated camera, thereby eliminating the need for a special device dedicated for
fingerprinting. The trained NN modules detect the size and direction of fingers in the captured image, check if fingers are reversed in
the image (thereby making nails visible), check if the thumb of the correct hand is captured, and generate fixed-length fingerprint
templates for subsequent matching of fingerprints. A dimensional (3D) depth map of a finger is used to bring the fingerprint resolution
to 500 dpi and eliminate distortion caused by the curvature of the finger shape to improve accuracy while scaling and flattening a
fingerprint image. The solution facilitates contactless-to-contactless as well as contactless-to-contact based fingerprint matching

No. of Pages : 19 No. of Claims : 9

The Patent Office Journal No. 06/2024 Dated 09/02/2024 13756
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OeT Fafad, YRd TIFR The Patent Office, Government Of lll[ﬁ;i
favgw & Usfieror s wEoT 9 | Certificate of Registration of Design

festree &. / Design No. : 450951-001
aIE / Date : 10/03/2025
&Nl dRIE / Reciprocity Date*

391/ Country

yiferd fopan S ® 6 g ufq § aftfa fesmes s FLEXIBLE ANTENNA FOR MULTIBAND

RADIO APPLICATIONS & ®&f¥d 8, @ Ui, 9ot 14-03 & 1.Dr. Chennamsetty Pullarao
2. Dr. P Rajani Kumari 3.Mr. Kota Srinivasa Rao 4.Dr. K. Michael Angelo 5.Dr. Puli

Ashok Kumar & 99 & Iugw #ea &R af@ § & foan i &l

Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 14-03 in respect of the application of such
design to FLEXIBLE ANTENNA FOR MULTIBAND RADIO APPLICATIONS in the name of
1.Dr. Chennamsetty Pullarao 2. Dr. P Rajani Kumari 3.Mr. Kota Srinivasa Rao 4.Dr. K.
Michael Angelo 5.Dr. Puli Ashok Kumar.

festes sifafem, 2000 qar fesie e, 2001 & 7eadie JEem & SFEseT &

In pursuance of and subject to the provisions of the Designs Act, 2000 and the
Designs Rules, 2001.
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Controller Genernl of Palents, Designs amd Trode Marks
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The reciprocity date (iF any ) which has been allowed and the name of the country. Copyright in the deston will subsist Tor ten years from the date of
Registration, and may under the terms of the Act and Rules, be extended for o further period of five yeors. This Certibiente is not for use in legal
proceedings or for obtainine registration abread,
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391/ Country
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3.P Rajani Kumari 4.Karthikeyan ] 5.Banu T 6.Mohd Esa 7.Dr. Taranpreet Singh & M
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Certified that the design of which a copy is annexed hereto has been registered as of
the number and date given above in class 12-06 in respect of the application of such
design to UNDERWATER DRONE FOR DETECTING MICROPLASTIC in the name of 1.A.
Pradeep 2. Dr. S. Rethinavalli 3.P Rajani Kumari 4.Karthikeyan ] 5.Banu T 6.Mohd Esa
7.Dr. Taranpreet Singh.
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(12) PATENT APPLICATION PUBLICATION (21) Application N0.202441010431 A
(19) INDIA
(22) Date of filing of Application :14/02/2024 (43) Publication Date : 08/03/2024

(54) Title of the invention : DESIGN OF HIGH-SPEED MULTIPLY AND ACCUMULATION UNIT FOR DIGITAL SIGNAL
PROCESSING APPLICATIONS

(71)Name of Applicant :
1)BELLAMKONDA PRAGATHI
Address of Applicant :12-330/14/3
2) ADDANKI KARNA RAO
3) THOTAKURA VENKATA RAMANI
(1) International G06F0009300000, GOGF0007544000. N::ﬁ?}?i;ﬁggﬁ‘: RAO
. . GO06F0007570000, GO6F0007530000, .
classification Address of Applicant : NA
GO6N0003063000
(86) Tnternational (72)Name of Inventor :
Application No ‘NA 1)ADDANKI KARNA RAO
Filing Date ‘NA Address of Applicant :RESEARCH SCHOLAR, INTUK,
(87) International KAKINADA-533003 KAKINADA
Publication No : NA 2)THOTAKURA VENKATA RAMANI
(61) Patent of Addition Address of Applicant :ASSISTANT PROFESSOR, Department of
. ‘NA ECE UCEK, INTUK, KAKINADA -533003 KAKINADA --------
to Application Number NA
) git?ﬁo?l:{em 3)KOTA SRINIVASA RAO
Application Number ‘NA Address of Applicant :Research Scholar, ECE Depa.rtment., GIET
PP Filine D ‘NA UNIVERSITY Gunupur, At —Gobriguda, Po- Kharling, Dist. -
tiing Date Rayagada, Odisha, India, 765022 Gunupur
4)BELLAMKONDA PRAGATHI
Address of Applicant : ASSOCIATE PROFESSOR, DVR &
Dr.HS MIC COLLEGE OF TECHNOLOGY,
KANCHIKACHERLA-521180 Kanchikacherla
(57) Abstract :

An arithmetic unit for selectively implementing one of a multiply and multiply-accumulate instruction, including a multiplier, addition
circuitry, a result register, and accumulator circuitry. The multiplier is arranged to receive first and second operands and operable to
generate multiplication terms. The addition circuitry for receiving multiplication terms from the multiplier and operable to combine
them to generate a multiplication result. The result register for receiving the multiplication result from the adder. The accumulator
circuitry is connected to receive a value stored in the result register and an accumulate control signal which determines whether the
arithmetic unit implements a multiply or a multiply-accumulate instruction The figure associated with the abstract is Fig. 1.

No. of Pages : 22 No. of Claims : 9

The Patent Office Journal No. 10/2024 Dated 08/03/2024 24084



FORM 2
THE PATENT ACT, 1970
(39 of 1970)
&

The Patent Rules, 2003
COMPLETE SPECIFICATION
(See section 10 and rule 13)

1. TITLE OF THE INVENTION:
A Blockchain-Based System for Enhancing Transaction Security with Cryptographic
Passcodes and Method Thereof

2. APPLICANT:
Name: 1. Dr. Prasad Devarasettv/ 2. D. Varun Prasad
3. V. Padmaja 4. B. V.N. Praveena
5. G. Pratyusha 6. Dr. G Minni
7. Ch. Sai Sirisha 8. R. Triveni
5. D Anusha 10. G. Rohini
MNationality: 1. Indian 2. Indian 3. Indian 4. Indian 5. Indian
6. Indian 7. Indian 8. Indian 9. Indian 10. Indian
Address: 1. Associate Professor, DVR & Dr. HS MIC College of Technology,

Kanchikacherla, Andhra Pradesh, India.

2. Associate Professor, DVR & Dr. HS MIC College of Technology,
Kanchikacherla, Andhra Pradesh, India.

3. Assistant Professor, DVR & Dr. HS MIC College of Technology,
Kanchikacherla, Andhra Pradesh, India.

4. Assistant Professor, DVR & Dr. HS MIC College of Technology,
Kanchikacherla, Andhra Pradesh, India.

5. Assistant Professor, DVR & Dr. HS MIC College of Technology,
Kanchikacherla, Andhra Pradesh, India.

6. Professor, NIMRA College of Engineering and Technology, Nimra Nagar,
Ibrahimpatnam, Vijayawada, Andhra Pradesh, India.

7. Assistant Professor, DVR & Dr. HS MIC College of Technology,

Kanchikacherla, Andhra Pradesh, India.

1



(2] PATENT APPLICATION PUBLICATION 131 Application Mo 20254 75445 A
(19 INDIA
{22} Date of filing of Application 07/08/2025 (43} Publsahon Date © 0508730235

==

(54} Tatle of the mwvention : Quantum Machine Learning for Drug Discovery sad Prosein Structure Prediction

(7 1)Name of Applicunt 1
L}JDVR & Dr HS MIC College of Technulogy
Adiress of Applicant (NH 9, Vijgyawads - Hyderabad Highway,
Eanchikacherls, N T.R Diswict, Andlra Pradeah-321 180, India. Kanchikacheeln «

(51) International LD ChL AT S0, 2)Dr, RRAJARAMESH MERLGU
- CIBHDD | 5200000, GOGNO10000000,
claggifieation 5 3)Dr. Prasud Devarsseity
16000 10000000 L
(B Inbernationa| AP, D Vacan Frasmd
Application Mo _h}"‘ Mame of Applicant : N
Filing Defe e :
(87} Interrsstional (72)Name of Invenior :
i ~MNA EOr. RRAJARAMESH MERUGU
Publscation Mo |
(613 Patont of Addition bo Address of Applicant Professor, Depanne of Computer Scionee and
siiadicet Mutanbiow (NA Engineering, DVE & Dy HS MIC College of Technology, Ksnehilkacherla,
e NA Andhra Pradesh- Indis, Kanchikacherls —-——e cemeeaem -
Filing Dt
(62} Divisiannl 1o o P et Besmriautly
Agplication Numbior BA Address of Applicand ‘Hod mid Professor, Department of Compuier Science and
Filing Dite M Engineerig, DVR & Dr HS MIC College of Technology, Kanchekscherta,

Ardhrn Pracesh: Inde, Kanchibkachesln s e cosmesees

S0 I Varun Prasad
Address of Applicant Assocanle Professos, Departiment of Computer Science and
Enginecmg, VR & Dr HE MIC College of Technology, Kanchikacherls,
Andhra Pradesh- Indin Karchikncherla

(5T} Abstract

We propose 8 quarium computing-based syswm for gimulating protein folding il molecular dynamics lo enhance protein structure predaction and acceberare earlys
stage diug discovery. The system integrates Variational Quantum Eigensolvers (VQE) and Quantum Phase Estimateos (QPE) to salculate pround and excited state
encrgies of proteas conformations, uilizing qubit-efficient sparee Hamitionian representations. To boost predictive scouracy and scalability, Chuamntum Machive
Learmng (ML) models are irained on quantism-encoded molscular features, enabling idenfification of Flding potterns, aclive Trirading sites, and higamd ingeractions.
A hybd quantumeclassical optimization loop iterstively refinee protein etructures by conbining qus swa parallelizm with classical pracessing. This archiseciure
sugparts higheresolution, resource-elficient modeling of baslogically complex molecalss on near-tarm quantum devices

Mo of Pages : % No. of Claims 5

e e e e e
The Patent Office Journal No, 36/2025 Dated 05/09/2025 86265




(12} PATENT APPLICATION PUBLICATION (21) Application Mo 20254 1088720 A
(19} INDIA

(22} Date of filing of Application : | 7/09/2025 {43) Publication Diate © | /10J2025

154) Title of the invention - Intelligent Multi-Sensor kT Metwork with Al-Driven Data Fusion for Sustsinable Srmart Farming and Environmental Management

(71)Name of Applicant :
1)Dr. Prassd Dﬂamutty_/
Address of Applicant :Professor & HOD, Department of CSE, DVR &Dr.HS

MIC College of Technology, Kanchikacherla, NTR District Andhra Pradesh -
{GOG0050020000, | 521180 Kanchikacherla Andhra Pradesh India
HO4LOOG7120000, | 2)Mr.D.Varun Prasad

(51} International classification AD1BOOTS000000, | 3)Dr.S.Erajendra Prasad
AQICO02 3040000, | 4)Ms.G.Pratyushs
GOINGO3IZ40000 | S)Mr.SD. Yasin

(31) Priority Document Mo NA G)Ms.R. Triveni
(32) Priority Date :NA T)Ms.G. Rohini
(33) Name of priority country NA $)Mr.M.Anil Kumar
(86) International Application No 3 H)Ms. ) Sravani
Filing Date 010141900 (72)Name of Inventor :
[87) Internationul Publication No tNA 1)Dr. Prasad Devarasetty
(61) Patent of Additien to Application Number (NA HMr. . Varun Prasad
Filing Date NA J)Dr.SBrajendra Prasad
(62) Divisional o Application Number ‘NA 4)Ms.G.Pratyusha
Filing Date NA S)Mr.SD. Yasin
6)Ms. K. Triveni
7)Ms.G. Rohini
M. M. Anil Knmar
DM J Sravani
[57) Abatragt

he present nvention discloses an Intelligent Multi-Sensor 10T Network with Al-Driven Data Fusion for sustainable smart farming and environmental management,

Ihe system integrates heterogeneous loT sensors, including soil moisture, pH, temperature, humidity, nutrient, and weather sensors, (0 collect real-time envirsnmental
and sgricutiural data. A Hybrid Sensor Fusion Method (HSFM), based on Bayesian Deep Leaming with Attention-Guided Feature Aggregation (AGFA), is emploved 1o
eliminate redundancy, reduce uncertainty, and enhance decision accuracy. The fused data is processed through # Reinforcement Learning—Enabled Predictive Analytics
Engine {RL-PAE] for crop growth forecasting, irrigation scheduling, pest and disease risk assessment, and yicld optimization, The invention further employs an
Adaptive Edge-Cloud Framework to balance computational loads, ensuring low-latency decision-making at the edze and scalable storage and analytics in the cloud.
Expenmental results demonstrate that the proposed system significantly improves resource ulilization efficiency, crop productivity, and environmental sustainability
while reducing water, fertilizer, and pesticide usage. This invention engbles a reliable, real-time, and intelligent IoT infrastructure for precision agriculture and
environmental conservarion.

Mo. of Pages : 7 Neo. of Claims ; 2

The Patent Office Journal No, 42/2025 Dated 17/10/2025 102408



(12) PATENT APPLICATION PUBLICATION (21) Application No. 202541088721 A
(19) INDIA
{22) Date of filing of Application : 17/09/2025 (43) Publication Date ; 17/10/2025

(34) Title of the invention - loT-Driven Federated Learning Framewark for Secure Real-Time Patient Health Monitoring and Data Aggregation

(71)Name of Applicant :
1)Dr. R Rajn Ramesh Merugu
THO4 LOG09000000, Address of Applicant : Professor, Department of CSE. DVR & Dr.HS MIC
AG1BOO0S000000, | College of Technology, Kanchikacheria, NTR District- 521180 Kanchikacherla
(31) International classification GO6FO021620000, | Andhra Pradesh India
A61BO005020500, | 2)Ms.B V N Praveens
HOALOO09080000 | 3)Mr.S D.Nagul Meera

131} Priority Document No NA 4)Ms.Ch, Sal Sirisha
(32) Prionity Date MNA S)Ms. V.Padmaja
{33) Name of priority country INA 6)Ms.T. Malleswari
(36) International Application No 5 T)Mr.G. Rama Krishna Srinivas
Filing Date 010/ 1900 {(72)Name of [nventor
(37 International Publication No T NA 1)Dr. R Raja Ramesh Merugu
(61) Patent of Addition to Application Number NA 2)Ms.B ¥ N Praveena
Filing Duate NA 3Me.S D.Nagul Meern
(62) Divisional to Application Number INA 4)Ms.Ch. Sai Sirisha
Filing Dule NA S)Ms. V. Padmaja

6)Ms.T. Malleswari
TiMr.G. Rama Krishna Srinivas

{57} Abstract :

T'he present invention discloses an loT-driven federated leaming framework for real-time patient health monitoring and secure data agpregation. The system inlegrates o
netwirk of loT-enabled wearable and implantable medical deviees that continuously capture patient-specific physiological parameters, including hear! rate, blood
pressire, oxygen saturation, glucose levels, and body temperature. Unlike conventional centralized health monitoring systems, the proposed framework employs the
Federated Averaging (FedAvg) method combined with a Secure Multi-Party Computation {SMPC ) technique and Homomarphic Encryption {HE) to enable local model
Iraining on patient devices while ensuring data confidentiality. Encrypted model updates are securely aggregated through a cloud or edge server, thereby eliminating the
need for eaw data transmission. The invention further incorporaies Adaptive Communication Scheduling (ACS) methods for efficient bandwidth utifization and
Hloehehain-Assisted Access Control (BAAC) techniques to guarantee data inlegrity, scalability, and resistance against adversarial anacks. This framework provides a
privacy-preserving, low-latency, and reliable health monitoring solution, supporting early disease detection, continucus patient tracking, and clinical decision-making
vathoul compromising sensitive medical data.

Mo, of Papes : § No. of Claims ; 2

The Patent Office Journal No. 42/2025 Dated 17/10/2025 102409



(12) PATENT APPLICATION PUBLICATION
(19) INDIA
(22) Date of filing of Application :26/01/2024

(21) Application No0.202441005409 A

(43) Publication Date : 09/02/2024

(54) Title of the invention : IOT DEVICE DISCOVERY AND IDENTIFICATION

:H04L.0009080000, HO4L0067120000,

(31) International 1041045000000, HO4W0004700000,

classification GO6N0020000000
(86) I'nte}*natlonal NA
Application No NA
Filing Date ’
(87) International )
Publication No -NA
(61) Patent of Addition
to Application Number
Filing Date NA
(62) Divisional to
L. ‘NA
Application Number NA
Filing Date ’

(71)Name of Applicant :
1)BELLAMKONDA PRAGATHI
Address of Applicant :12-330/14/3
2)KOTA SRINIVASA RAO
Name of Applicant : NA
Address of Applicant : NA
(72)Name of Inventor :
1)KOTA SRINIVASA RAO
Address of Applicant :Research Scholar, ECE Department, GIET
UNIVERSITY Gunupur, At — Gobriguda, Po- Kharling, Dist. -
Rayagada, Odisha, India, 765022 Gunupur
2)SAMALA NAGESWAR RAO
Address of Applicant :Research Scholar, ECE Department, GIET
UNIVERSITY Gunupur, At — Gobriguda, Po- Kharling, Dist. -
Rayagada, Odisha, India, 765022 Gunupur
3)PODILI RAMU
Address of Applicant :Research Scholar, ECE Department, GIET
UNIVERSITY Gunupur, At — Gobriguda, Po- Kharling, Dist. -
Rayagada, Odisha, India, 765022 Gunupur
4)BELLAMKONDA PRAGATHI
Address of Applicant :Associate Professor, DVR & Dr.HS MIC
COLLEGE OF TECHNOLOGY, NH 9, Vijayawada — Hyderabad
Hwy, Kanchikacherla, Andhra Pradesh 521180 Kanchikacherla ---

(57) Abstract :

Techniques for performing Internet of Things (IoT) device identification are disclosed. Information associated with a network
communication of an [oT device is received. A determination of whether the IoT device has been classified has been made. In
response to determining that the IoT device has not been classified, a two-part classification process is performed, where a first portion
includes an inline classification, and a second portion includes a subsequent verification of the inline classification. A result of the
classification process is provided to a security appliance configured to apply a policy to the IoT device.

No. of Pages : 20 No. of Claims : 7

The Patent Office Journal No. 06/2024 Dated 09/02/2024
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Intellectual Property India
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4. DESCRIPTION:

Field of the invention:

[0001] The present disclosure generally relates to the technical field of unmanned aerial
vehicles (UAVs), and in specific, relates to a submersible UAV capable of operating in both

aerial and underwater environments.

Background of the invention:

[0002] Unmanned aerial vehicles (UAVs), commonly known as drones, have gained
widespread adoption across various industries due to their versatility and ability to operate
in challenging environments. Traditionally, UAVs are designed for aerial operations,
performing tasks such as surveillance, delivery, inspection, and mapping. However,
limitations arise when UAVs encounter environments requiring operation across multiple
mediums, such as air and water. Addressing these limitations has prompted the

development of hybrid UAVs capable of submersible operations.

[0003] Existing UAV designs face challenges when transitioning between aerial and
underwater environments. For example, drones equipped for underwater use often sacrifice
aerial maneuverability, while traditional aerial drones are not built to withstand
submersion. Additionally, maintaining stability and control during the transition between air
and water requires specialized mechanisms and programming. Propulsion systems,
structural integrity, and buoyancy control are critical factors in ensuring a seamless

transition and reliable operation.

[0004] The development of submersible UAVs has opened new possibilities for industries
requiring data collection, monitoring, or intervention in both aerial and aquatic
environments. Such systems are particularly useful in fields like environmental monitoring,
search and rescue, underwater exploration, and marine biology research. However,
integrating aerial and underwater capabilities into a single UAV introduces significant design
complexities. For instance, water resistance, neutral or positive buoyancy, and compatibility
with different propulsion systems must be meticulously balanced to achieve optimal

performance.
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[0005] Key innovations include the use of water-tight support structures, hybrid propulsion
systems capable of functioning in both air and water, and advanced control mechanisms for
seamless medium transitions. Propellers with fixed or variable pitch designs provide
adaptability for aerial and underwater thrust, while payload customization enables
submersible UAVs to carry specialized equipment, such as cameras and sensors for diverse

applications.

[0006] This submersible UAV leverages a robust, water-tight support structure, dual-level
propulsion systems, and a programmable controller to overcome the aforementioned
challenges. It is designed to provide enhanced functionality, enabling operations that
involve aerial flight, submersion, underwater navigation, and resurfacing. Additionally, the
UAV is equipped with a customizable payload system, making it suitable for various mission-

specific requirements, from underwater inspection to environmental data collection.
Objectives of the invention:

[0007] The primary objective of the invention is to provide a submersible unmanned aerial
vehicle (UAV) capable of operating efficiently both in aerial and underwater environments,

ensuring seamless transitions between the two modes.

[0008] Another objective of the invention is to provide a UAV with a robust, water-tight
support structure that ensures durability and operational reliability in submerged

conditions.

[0009] The other objective of the invention is to provide a UAV equipped with plurality of
propellers, including first and second sets of laterally spaced-apart propellers, positioned to

optimize thrust generation for both aerial and underwater movements.

[0010] The other objective of the invention is to provide a UAV that incorporates a power
source, including rechargeable batteries and optional solar panels, for extended operational

endurance in diverse conditions.

[0011] The other objective of the invention is to provide a UAV featuring a controller with
pre-programmed instructions and integrated sensors, such as gyroscopes, accelerometers,

and GPS, to enhance navigation and stability during aerial and underwater operations.
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[0012] The other objective of the invention is to provide a UAV with customizable payload
options, including high-definition cameras and environmental sensors, to suit various

applications such as surveillance, scientific exploration, and underwater inspections.

[0013] The other objective of the invention is to provide a UAV with offset propeller
configurations to minimize turbulence and enhance propulsion efficiency in both aerial and

submerged conditions.

[0014] Yet another objective of the invention is to provide a UAV capable of maintaining
neutral or positive buoyancy in water by utilizing buoyancy chambers or strategically placed

components within the support structure.

[0015] Further objective of the invention is to provide a UAV with propellers that have fixed
or variable pitch designs to offer operational flexibility and improved performance during

transitions between air and water.
Summary of the invention:

[0016] The present disclosure proposes a dual-function submersible UAV with integrated
controller and propulsion mechanisms. The following presents a simplified summary in
order to provide a basic understanding of some aspects of the claimed subject matter. This
summary is not an extensive overview. It is not intended to identify key/critical elements or
to delineate the scope of the claimed subject matter. Its sole purpose is to present some
concepts in a simplified form as a prelude to the more detailed description that is presented

later.

[0017] In order to overcome the above deficiencies of the prior art, the present disclosure is
to solve the technical problem to provide a submersible UAV capable of operating in both

aerial and underwater environments.

[0018] According to an aspect, the invention provides a dual-function submersible UAV with
integrated controller and propulsion mechanisms. In one embodiment herein, the
submersible unmanned aerial vehicle (UAV) comprises a support structure, a power source,

plurality of propellers, a controller and a payload.
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[0019] In one embodiment herein, the support structure is configured to house and
integrate various components. The support structure is water-tight and constructed from
lightweight, corrosion-resistant materials. The support structure includes integrated

buoyancy chambers configured to enable neutral or positive buoyancy in water.

[0020] In one embodiment herein, the power source is carried by the support structure. The
power source comprises at least one rechargeable battery connected to an energy
management system. The power source includes solar panels mounted on the support
structure to extend the operational time during aerial flight. In one embodiment herein, the
plurality of propellers is carried by the support structure and coupled to the power source.
The plurality of propellers comprises plurality of first laterally spaced-apart propellers and

plurality of second laterally spaced-apart propellers.

[0021] In one embodiment herein, the plurality of first laterally spaced-apart propellers is
positioned on an upper surface of the support structure. In one embodiment herein, the
plurality of second laterally spaced-apart propellers is positioned on a lower surface of the
support structure, the first and second propellers being spaced apart along an axis
extending away from the support structure. The plurality of propellers includes propellers
with fixed pitch designs for simplified operation. The plurality of propellers includes
propellers with variable pitch designs for enhanced control during transitions between

aerial and underwater operations.

[0022] In one embodiment herein, the controller is carried by the support structure. The
controller is configured with instructions for directing the UAV during aerial and underwater
operations. The controller integrates with sensors to optimize navigation and stability. The
controller integrates sensors selected from the group consisting of gyroscopes,

accelerometers, GPS, and depth gauges.

[0023] In one embodiment herein, the payload is carried by the support structure. The
payload is customizable to include cameras or sensors. The payload includes a high-
definition camera for capturing aerial and underwater imagery. The payload includes a

sensor selected from the group consisting of chemical, temperature, and pressure sensors.
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[0024] According to another aspect, the invention provides a method for operating the
submersible unmanned aerial vehicle (UAV). At one step, the submersible UAV directs on an
aerial flight path using the plurality of first propellers rotatable about corresponding
rotation axes extending generally upward. At one step, the submersible UAV lands on the
water surface using the support structure configured for buoyancy. At one step, the
submersible UAV submerges by transitioning the rotation axes of the plurality of propellers

to the transverse orientation.

[0025] At one step, the submersible UAV directs along the transverse underwater path
using the plurality of second propellers that are positioned below the support structure. At
one step, the submersible UAV resurfaces to the water’s surface and initiates aerial flight

from the water’s surface using the plurality of first propellers.

[0026] Further, objects and advantages of the present invention will be apparent from a

study of the following portion of the specification, the claims, and the attached drawings.
Detailed description of drawings:

[0027] The accompanying drawings, which are incorporated in and constitute a part of the
specification, illustrate an embodiment of the invention, and, together with the description,

explain the principles of the invention.

[0028] FIG. 1 illustrates an isometric view of a submersible unmanned aerial vehicle (UAV),

in accordance to an exemplary embodiment of the invention.

[0029] FIG. 2 illustrates a partially schematic and isometric view of components of the

submersible UAV, in accordance to an exemplary embodiment of the invention.

[0030] FIG. 3 illustrates a flowchart of a method for operating the submersible unmanned

aerial vehicle (UAV), in accordance to an exemplary embodiment of the invention.
Detailed invention disclosure:

[0031] Various embodiments of the present invention will be described in reference to the
accompanying drawings. Wherever possible, same or similar reference numerals are used in

the drawings and the description to refer to the same or like parts or steps.
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[0032] The present disclosure has been made with a view towards solving the problem with
the prior art described above, and it is an object of the present invention to provide a

submersible UAV capable of operating in both aerial and underwater environments.

[0033] According to an exemplary embodiment of the invention, FIG. 1 refers to an
isometric view of a submersible unmanned aerial vehicle (UAV) 100. In one embodiment
herein, the submersible unmanned aerial vehicle (UAV) 100 comprises a support structure

102, a power source 104, plurality of propellers 106, a controller 108 and a payload 110.

[0034] In one embodiment herein, the support structure 102 is configured to house and
integrate various components. The support structure 102 is water-tight and constructed
from lightweight, corrosion-resistant materials. The support structure 102 includes

integrated buoyancy chambers configured to enable neutral or positive buoyancy in water.

[0035] In one embodiment herein, the power source 104 is carried by the support structure
102. The power source 104 comprises at least one rechargeable battery connected to an
energy management system. The power source 104 includes solar panels mounted on the
support structure 102 to extend the operational time during aerial flight. In one
embodiment herein, the plurality of propellers 106 is carried by the support structure 102
and coupled to the power source 104. The plurality of propellers 106 comprises plurality of
first laterally spaced-apart propellers and plurality of second laterally spaced-apart

propellers.

[0036] In one embodiment herein, the plurality of first laterally spaced-apart propellers is
positioned on an upper surface of the support structure 102. In one embodiment herein,
the plurality of second laterally spaced-apart propellers is positioned on a lower surface of
the support structure 102, the first and second propellers being spaced apart along an axis
extending away from the support structure 102. The plurality of propellers 106 includes
propellers with fixed pitch designs for simplified operation. The plurality of propellers 106
includes propellers with variable pitch designs for enhanced control during transitions

between aerial and underwater operations.

[0037] In one embodiment herein, the controller 108 is carried by the support structure

102. The controller 108 is configured with instructions for directing the UAV during aerial



10

15

20

25

30

and underwater operations. The controller 108 integrates with sensors to optimize
navigation and stability. The controller 108 integrates sensors selected from the group

consisting of gyroscopes, accelerometers, GPS, and depth gauges.

[0038] In one embodiment herein, the payload 110 is carried by the support structure 102.
The payload 110 is customizable to include cameras or sensors. The payload 110 includes a
high-definition camera for capturing aerial and underwater imagery. The payload 110
includes a sensor selected from the group consisting of chemical, temperature, and pressure

sensors.

[0039] According to another embodiment of the invention, FIG. 2 refers to a partially
schematic and isometric view 200 of components of the submersible UAV 100. In one
embodiment herein, the UAV 100 begins its operation on land or any other suitable
platform, which may be fixed or movable that provides access to the aerial environment.
Initially, the UAV 100 performs a vertical ascent, indicated by the land-based ascent/descent
vector, which is aligned along the vertical axis. As it ascends, the UAV 100 moves from a
stationary position on the ground into a controlled flight mode. This ascent position allows
the UAV to gain altitude, similar to the operation of existing quadrotor UAVs. It can continue

ascending vertically until it reaches a predefined altitude.

[0040] During this ascent phase, the UAV 100 is able to operate in the same manner as
standard aerial vehicles, adjusting the speed and direction of the ascent based on user input
or pre-programmed flight paths. After reaching a specific altitude, the UAV 100 transitions
into its in-flight position by following a flight path vector. In this position, the UAV 100 is
typically stabilized and flying steadily in the air. The vehicle axis (which is generally aligned
with the rotation axes of the propellers responsible for lifting the UAV) extends in a
primarily upward direction. This means the UAV’s orientation is predominantly upward,
where the upward component of motion is greater than the transverse component. This

orientation allows for optimal lift and stability during flight.

[0041] In contrast, the transverse direction has a greater component in the horizontal or
side-to-side direction than in the vertical direction, making it ideal for lateral movements
and turns. Once the UAV 100 is over the water or near a body of water, it begins the process

of transitioning into a water-based mode. To land, the UAV follows a water-based
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descent/ascent vector, which directs it toward the surface of the water. As it descends, the
UAV 100 reaches a representative surface position, where it is just above or lightly touching

the water’s surface, preparing for a smooth landing.

[0042] From the surface of the water, the UAV 100 follows a submerge/emerge vector,
guiding it fully beneath the water’s surface. At this stage, the UAV is completely submerged,
entering its underwater mode of operation. Once fully submerged, the UAV 100 may rotate
along its vertical axis, as indicated by the rotation vector, allowing the vehicle axis to align
with a generally transverse direction. This rotation shifts the vehicle’s orientation, enabling
it to operate effectively in an underwater environment, where the primary direction of

motion shifts to horizontal, or transverse, instead of vertical.

[0043] In this submerged position, the UAV 100 is now ready to follow an underwater path
vector. The underwater path vector guides the UAV 100 to navigate through the underwater
environment, performing a variety of underwater tasks or missions. These tasks may include
data collection, environmental monitoring, surveillance, or inspection of underwater
infrastructure, depending on the payload and mission parameters. Importantly, the
described process is fully reversible. When the UAV 100 needs to transition from the

submerged state back to the air, the UAV follows a series of vectors in reverse order.

[0044] The UAV 100 first rises from its submerged state, follows the emerge/submerge
vector to reach the surface of the water, and then ascends along the water-based
ascent/descent vector to return to its aerial position. Once at the surface, the UAV
transitions back into its in-flight position, resuming flight over land or other operational
environments. By following these sequences of motion vectors, the UAV 100 can seamlessly
move from land to air, then submerge into water, and vice versa, maintaining stability and
control throughout all phases of operation. This versatility in movement enables the UAV to
operate efficiently across both aerial and underwater environments, offering a wide range
of applications, including surveillance, research, and inspection in complex and dynamic

settings.

[0045] According to another embodiment of the invention, FIG. 3 refers to a flowchart 300
of a method for operating the submersible unmanned aerial vehicle (UAV) 100. At step 302,

the submersible UAV 100 directs on an aerial flight path using the plurality of first propellers

10
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rotatable about corresponding rotation axes extending generally upward. At step 304, the
submersible UAV 100 lands on the water surface using the support structure configured for
buoyancy. At step 306, the submersible UAV 100 submerges by transitioning the rotation

axes of the plurality of propellers 106 to the transverse orientation.

[0046] At step 308, the submersible UAV 100 directs along the transverse underwater path
using the plurality of second propellers that are positioned below the support structure 102.
At step 310, the submersible UAV 100 resurfaces to the water’s surface and initiates aerial

flight from the water’s surface using the plurality of first propellers.

[0047] Numerous advantages of the present disclosure may be apparent from the
discussion above. In accordance with the present disclosure, a dual-function submersible
UAV with integrated controller and propulsion mechanisms is disclosed. The proposed
submersible unmanned aerial vehicle (UAV) 100 is capable of operating efficiently both in
aerial and underwater environments, ensuring seamless transitions between the two
modes. The proposed UAV 100 having a robust, water-tight support structure 102 that

ensures durability and operational reliability in submerged conditions.

[0048] The proposed UAV 100 is equipped with plurality of propellers 106, including first
and second sets of laterally spaced-apart propellers, positioned to optimize thrust
generation for both aerial and underwater movements. The proposed UAV 100 incorporates
the power source 104, including rechargeable batteries and optional solar panels, for
extended operational endurance in diverse conditions. The proposed UAV 100 featuring the
controller 108 with pre-programmed instructions and integrated sensors, such as
gyroscopes, accelerometers, and GPS, to enhance navigation and stability during aerial and

underwater operations.

[0049] The proposed UAV 100 having customizable payload options, including high-
definition cameras and environmental sensors, to suit various applications such as
surveillance, scientific exploration, and underwater inspections. The proposed UAV 100
having offset propeller configurations to minimize turbulence and enhance propulsion

efficiency in both aerial and submerged conditions.

11
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[0050] The proposed UAV 100 is capable of maintaining neutral or positive buoyancy in
water by utilizing buoyancy chambers or strategically placed components within the support
structure 102. The proposed UAV 100 with the plurality of propellers 106 that have fixed or
variable pitch designs to offer operational flexibility and improved performance during

transitions between air and water.

[0051] It will readily be apparent that numerous modifications and alterations can be made
to the processes described in the foregoing examples without departing from the principles
underlying the invention, and all such modifications and alterations are intended to be

embraced by this application.
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5. CLAIMS:
I / We Claim:

1. A submersible unmanned aerial vehicle (UAV) (100), comprising:
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a support structure (102) configured to house and integrate various components,
wherein the support structure (102) is water-tight and constructed from lightweight,

corrosion-resistant materials;

a power source (104) carried by the support structure (102), wherein the power source
(104) comprises at least one rechargeable battery connected to an energy management

system;

plurality of propellers (106) carried by the support structure (102) and coupled to the

power source (104), wherein the plurality of propellers (106) comprises:

plurality of first laterally spaced-apart propellers positioned on an upper surface of

the support structure; and

plurality of second laterally spaced-apart propellers positioned on a lower surface of
the support structure, the first and second propellers being spaced apart along an

axis extending away from the support structure;

a controller (108) carried by the support structure (102), the controller (108) is
configured with instructions for directing the UAV (100) during aerial and underwater
operations, wherein the controller (108) integrates with sensors to optimize navigation

and stability; and

a payload (110) carried by the support structure (102), wherein the payload (110) is

customizable to include cameras or sensors.

2. The submersible unmanned aerial vehicle (UAV) (100) as claimed in claim 1, wherein the

support structure (102) includes integrated buoyancy chambers configured to enable

neutral or positive buoyancy in water.

13
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. The submersible unmanned aerial vehicle (UAV) (100) as claimed in claim 1, wherein the

plurality of propellers (106) includes propellers with fixed pitch designs for simplified

operation.

. The submersible unmanned aerial vehicle (UAV) (100) as claimed in claim 1, wherein the

plurality of propellers (106) includes propellers with variable pitch designs for enhanced

control during transitions between aerial and underwater operations.

. The submersible unmanned aerial vehicle (UAV) (100) as claimed in claim 1, wherein the

power source (104) includes solar panels mounted on the support structure (102) to

extend the operational time during aerial flight.

. The submersible unmanned aerial vehicle (UAV) (100) as claimed in claim 1, wherein the

controller (108) integrates sensors selected from the group consisting of gyroscopes,

accelerometers, GPS, and depth gauges.

. The submersible unmanned aerial vehicle (UAV) (100) as claimed in claim 1, wherein the

payload (110) includes a high-definition camera for capturing aerial and underwater

imagery.

. The submersible unmanned aerial vehicle (UAV) (100) as claimed in claim 1, wherein the

payload (110) includes a sensor selected from the group consisting of chemical,

temperature, and pressure sensors.

. A method for operating a submersible unmanned aerial vehicle (UAV) (100), comprising:

directing the submersible UAV (100) on an aerial flight path using plurality of first

propellers rotatable about corresponding rotation axes extending generally upward;

landing the submersible UAV (100) on a water surface using a support structure (102)

configured for buoyancy;

submerging the submersible UAV (100) by transitioning the rotation axes of plurality of

propellers (106) to a transverse orientation;

directing the submersible UAV (100) along a transverse underwater path using plurality

of second propellers positioned below the support structure (102); and

14



resurfacing the submersible UAV (100) to the water’s surface and initiating aerial flight

from the water’s surface using the plurality of first propellers.

6. DATE AND SIGNATURE:

Dated this 05™ day of December, 2024

]
=

Patent Agent Name: Hima Bindu Atti

INPA - 3925
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7. ABSTRACT:

Title: Dual-Function Submersible UAV with Integrated Controller and Propulsion

Mechanisms

The present disclosure proposes a submersible UAV (100) that is capable of operating in
both aerial and underwater environments. The submersible unmanned aerial vehicle (UAV)
(100) comprises a support structure (102), a power source (104), plurality of propellers
(106), a controller (108) and a payload (110). The proposed UAV (100) is equipped with
plurality of propellers (106), including first and second sets of laterally spaced-apart
propellers, positioned to optimize thrust generation for both aerial and underwater
movements. The proposed UAV (100) incorporates the power source (104), including
rechargeable batteries and optional solar panels, for extended operational endurance in
diverse conditions. The proposed UAV (100) featuring the controller (108) with pre-
programmed instructions and integrated sensors, such as gyroscopes, accelerometers, and

GPS, to enhance navigation and stability during aerial and underwater operations.

N
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