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Message from CEO

I am delighted to see the preparations for the pub-
lication of the R&D Profile of the Research Cen-
tre, highlighting the research strength and contri-
butions made including a brief on projects being
run. It is an important document for not only the
Institute but also for the industry and research lab-
oratories to learn about the research capabilities of
the Institute so that they can avail of the research
services of the Institute, effectively. It would also
benefit prospective employers to be aware of the
training our students have received. Furthermore,

it would help disseminate the R&D-related achievements of the Institute
among the academia of the country and abroad for appraisal and it may
lead to possible collaborative research. I am confident that it would enable
the potential future faculty to comprehend the Institute’s R&D standing as
it strives to establish itself on the global academic excellence map. This
would also serve to highlight the accomplishments of the contributing fac-
ulty members and could encourage the promotion of cutting-edge, inno-
vative, and socially significant research. I congratulate the RC coordinator
and his team for bringing out this document and look forward to having
its updated versions in the future.

Prof. Harish Chandra Mohanta
CEO
Smart Engineering Applications Research Centre
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1 Introduction

The Centre for Smart Engineering Applications was established in the year
2020 with an aim to develop low-cost, indigenous technologies through
Research & Development (R& D).

1.1 Aim and objective of the RC

The main objectives of the Research Centre are:

• To be a renowned knowledge generator and repository for innovative
technological and inclusive solutions in the areas of Engineering and
Technology.

• To develop cooperation at national and international levels with uni-
versities, leading scientists, and Industries.

• To promote the introduction of innovative and entrepreneurial think-
ing.

• Enhancing the career opportunities for students through industry-
institute interaction, and value-added projects in cutting- edge of
technology.

• Supporting the Research & Development activities as a consultancy
for industrial projects.

• Publication of research results in National and international peer-
reviewed journals and filing patents.

1.2 Focus Area

• Digital Manufacturing Solutions for Garments and Mining Industries

• Development of indigenous Low-cost Insulin Pump.
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1 Introduction

• Robotics

i Development of pick and place robot for planting machinery

ii Mobile Robot

iii Bravo Robot

• Automatic multi-crop weeder & Design and Testing of Solar operated
Seed drill

• Synthesis and Physical Design of Chromite M SOC

• Development of indigenous ECU and VCU for three and four-wheelers
respectively.

1.3 Software Tools

We have access to the State of Art simulation tools such as MATLAB, Ca-
dence EDA Tool, Xilinx Vivado, Verilator, Bluespec compiler, HFSS, Ansys,
Keilµ Vision, Multisim, and Eagle.

1.4 Student Involvement

The Centre encourages and involves Undergraduate & Postgraduate stu-
dents and Research scholars besides faculty members to carry out the re-
search activities.

1.4.1 Expected Outcomes

1. We are developing a low-cost indigenous Insulin pump that could
serve the purpose of Insulin Therapy to diabetes patients.

2. The digital manufacturing solution for product tracking in Garments
and Mining Industries.

3. An electronic control unit (ECU), for three-wheeler vehicles.

4. Chromite-M-SOC chip solutions
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1 Introduction

5. The Centre encourages and involves Undergraduate & Postgraduate
students and Research scholars besides faculty members to carry out
the research activities. The involvement of students in research centre
activities aids in inculcating an entrepreneurial mindset to make them
job creators. Besides it aids in process of publication of Journals and
Patents.

1.4.2 Activities being carried out

1. We organize professional development workshops and FDP/SDP on
problems identified by the research work conducted at the centre for
the training of faculty academic staff and students to share research
findings with them.

2. Organization of Industry talks to educate the members about simula-
tion tools.

3. Product development

4. Offering Domain/Skill, Certification Courses, and Internships.
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2 Research and Projects

2.1 Projects

2.1.1 Insulin Pump prototype

An insulin pump delivers a pre-programmed amount of insulin to a di-
abetic patient in a continuous manner. Such continuous insulin therapy
is known to offer significant advantages in better blood glucose regula-
tion over multiple daily insulin shots, in addition to being less painful and
operationally convenient. However, taking daily insulin shots is a com-
mon practice among many diabetic patients. This is primarily because
insulin pumps available in the market are highly expensive and hence non-
affordable for a large segment of global patients in general and Indian
patients in particular. In view of this, the main aim of this project is to
design and develop a functional insulin pump prototype with significant
cost reduction. Despite being cost-effective, however, it will retain all ad-
vantages of commercially available insulin pumps, such as:

i Accuracy of insulin delivery,

ii Light weight and compactness

iii Safety and reliability

iv Convenience of usage etc.

To cut down the overall development time cycle, the design will be made
compatible to commercially available bio-compatible components of the
pump, namely the reservoir, infusion set and cannula, which also happen
to be non-expensive. On the other hand, several key components of the
pump, such as the gear drive, printed circuit board, display system, casing
etc. will be indigenously designed and developed, which will be responsi-
ble to bring down the cost significantly. The control system logic responsi-
ble for operation of various hardware components will also be developed
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2 Research and Projects

and implemented inhouse. Note that the pump will also have blue-tooth
communication capability and enough memory so that (i) it can be driven
by an external app from a smart phone and/or (ii) an artificial pancreas
system logic and be embedded into it.

• Braking system design -functional

• Dynamic behavior of insulin pump system

• Drop impact test

• Infusion set pipe kink test

• CFD analysis in the cartridge

• MBD analysis of lead screw arrangement

• S-N analysis for lead screw

• Power Analysis Done

• Motor and LCD interfacing with Raspberry PI

Figure 2.1: Insulin Pump Prototype
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2 Research and Projects

Figure 2.2: Insulin Pump Prototype in Making

2.1.2 Electronic Control Units

1. Power train design for existing E-Rickshaw

a) This Electric Powertrain design is based on 48 Volt, 50Amp, and
1KW BLDC Motor.

b) The base ECU is tested with Arduino Mega, Teensy 3.2, and
Teensy LC.

c) The PCB Design for the Board is completed.

d) No-Load and Load Test with the controller was done.

e) In No-load and existing differential, we got the speed up to 3000
RPM.

f) In load we tested with Teensy 3.2 (32 Bit) Controller but due
to heat we got some damage, and a newly designed board is
completed, and testing will have done by one or two days.

g) Next target is to design the power train for 2 Ton loader.

h) Communication with CAN protocol also require for sensors.

2. AUTOSAR Designing

a) Started learning for AUTOSAR using MATLAB.
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2 Research and Projects

3. Battery Management System

a) Design of 48Volt, 10Ah BMS Design with Li-Ion battery

i. Testing for 48 Volt, 100Ah will be the next target after com-
pletion of 10Ah.

Figure 2.3: PCB design for 48volt 50Amp, 1KW BLDC motor Driver

4. Design and Development of Electric Scooter
Electric scooters are defined as motorized bicycles propelled by an
Electric motor and controlled by a controller using battery power. It
is easy to ride and lets you breeze up and down hills without even
breaking a drop of sweat. Electric scooters are impressively energy
efficient, and they are non-polluting. It doesn’t contribute to sound
pollution. Motorized kick scooters are used in law enforcement, se-
curity patrolling, and leisure. They are popular in urban areas and
are used as an alternative to bicycling or walking.
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2 Research and Projects

Figure 2.4: Fundamental Block study of AUTOSAR implementation

Figure 2.5: Battery Pack for 48volt 10Ah Lithium-Ion Battery

2.1.3 Design and Development of Mobile Robot for
multi-purpose applications using Computer Vision

Robotics is the intersection of science, engineering, and technology that
produces machines, called robots, that substitute for (or replicate) human
actions. Mobile robots function using a combination of artificial intelli-
gence (AI) and physical robotic elements, such as wheels, tracks, and legs.
Mobile robots are becoming increasingly popular across different business
sectors. They are used to assist with work processes and even accomplish
tasks that are impossible or dangerous for human workers. These mobile
robots can be used in various applications like the medical field for auto-
matic sanitizing and distribution of medicines, and in agriculture for var-
ious applications starting from ploughing, sowing, and automatic spread
of fertilizer etc. It can also be used for security applications as well as for
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Figure 2.6: Development of Mobile Robot

tracking and monitoring applications. A design of a robot that can perform
all these versatile actions needs strong intelligence and controls embedded
in its core and hence, AI/ML-based algorithms that can perform these com-
plex operations. Computer vision-based algorithms will also be a part of
the design to perform the task.

2.1.4 Design Specification

• ROBOT DIMENSIONS: 57X54X37.5 cm (LXBXH)

• PAYLOAD: 100kg

• BATTERY: 24V

• MOTOR TORQUE:32 kg-cm

• MOTOR SPEED:200rpm

• GROUND CLEARANCE: 8cm

• WHEEL RADIUS: 10cm

• BODY: MILD STEEL
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2 Research and Projects

Figure 2.7: Electric Scooter

• 4 WHEEL DIFFERENTIAL DRIVE SKID STEER

Wheel Differential Drive Mobile Robo

2.1.5 E-Rickshaw Prototype

2.1.6 Real Time Garment Production- Line Tracking
System

In the manufacturing industry, the production line method is proven as
the most effective process. Thus, the processing time has to be ideally
planned and executed to achieve the maximum possible efficiency. This
study describes the process of monitoring the stitching process of a stan-
dard full-sleeve shirt using the latest technology with a cost-effective ap-
proach. Modern technologies like IIoT, RFID, MQTT, and Wi-Fi are em-
ployed. Here we have concentrated on a study to track the time consumed
by each job per operation for a full-sleeve shirt. In this process of study the
working of the technology, architecture of the concept, and various devices
used were studied in deep and analyzed so as to make this study a cost-
effective and efficient way of upgrading the existing industries to the next
level i.e. Industry 4.0.
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Figure 2.8: Real Time Garment Production- Line Tracking System

Today is the age of SMART; including Industries. So smart industries
are the industries of today capable of maintaining connectivity and live
monitoring by exploiting the cloud and the internet. This is a breakthrough
for industries in order to analyze and optimize on the go. Many industries
have come up with such kind of techniques and prototypes giving rise to
a revolution in the industries and finally, Industry 4.0 was born, the age of
the “Smart Industry”. The IIoT encouraged industries to go smart thereby
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2 Research and Projects

resulting in an increase in business opportunities through a reduction in
time to market. The new industries easily coped up with the modern age
of connectivity and information sharing but the older industries lagged
behind due to the huge cost of upgradation and automation that resulted
in untimely closures. This study can be a breakthrough for those industries
to cope-up the market progress side by side.

IIoT has made is possible to make the industry smarter by providing aid
in Factory Planning, Capacity Expansion, Capacity Validation, Process Op-
timisation, Improved Resource utilization, Improved Manufacturing Plan-
ning, Manufacturing Time and cost reduction and Work Process Simula-
tion. All these advantages that IIoT has posed the industry make the indus-
try digital and hence can be termed as Digital Manufacturing. Industry 4.0
features the following to satisfy modern needs: Smart, Connected, Flexible
production, High-Quality Services, Faster to Market, IT Optimised, Safer
working Environment, Lower Production Cost, and Automation through
Cyber Physical collaboration. Tracking the process of garment production
is an important part of the apparel industry and mostly it is based on Touch
Switch, Barcode and RFID systems. These systems have their own advan-
tages and disadvantages: The touch switch system is a physical system that
needs to be touched every job that starts and ends its process. It’s a very
cost-effective means of tracking the process in a production-based factory
but it is not capable of setting up a unique identification number for each
job so though it can consider the time interval calculation to be accurate
and dependable, it is not reliable to calculate the throughput or efficiency.
Barcode system is a reliable system with a very low cost of running in the
long run but the initial cost of installation is high it has a drawback of
being used manually in the majority of the cases and also it has a draw-
back of strict line of sight. The RFID technology is capable of obtaining a
unique id for each job as well as automation is possible. The initial cost
of installation is high but a piece of detailed information on the operations
can be obtained that can be used for deeper analysis and actions. This is
the technology that is employed in this study.

2.1.7 Physical Design of Chromite M SoC

The Chromite M SoC is amongst InCore’s first No-Cost Eval SoC on FPGA
based on the Chromite core generator. This SoC is targetted for IoT and
Industrial class applications requiring a 64-bit micro controller. The com-
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ponents of the Chromite M SoC are compliant with available RISC-V stan-
dards.

a Hardening : Take the chromite core through the gpdk 45nm and perform
hardening exercise

b DFT : adding DFT support for chromite pipeline

c To write TCL scripts in order to automate the process of RTL synthesis
(Front End Design) and Physical design ( RTL-GDS-II) (Back-end De-
sign).

Methodology

Phase I: FPGA Implementation in ARTY 100T board Phase II: Synthesis
and Physical Design

• Genus (for synthesis)

• Incisive for GLS (gate level simulations)

• Innovus RTL to GDSII Tool

Chromite M SoC Architecture

Figure 2.9: Chromite M SoC Architecure
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RTL SYNTHESIS OF Chromite M SoC

Figure 2.10: RTL SYNTHESIS OF Chromite M SoC

Report Analysis OF Chromite M SoC

Figure 2.11: Report Analysis OF Chromite M SoC
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Chromite M SoC Layout

Figure 2.12: Chromite M SoC Layout
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and Management Journal , vol. 83, pp. 160-163, Jul 2020.

53. T. Mohapatra, H. C. Mohanta, and R. Das, “Design of a meander
line broadband small antenna”, Indian Journal of Natural Sciences,
vol. 10, pp. 22709-22714, June 2020.

54. H. C. Mohanta, S. Dalal, “ A study of computer graphic image ani-
mation technique”, Indian Journal of Natural Sciences, vol. 10, pp.
22389-22392, June 2020.

55. H. C. Mohanta, Abbas Z. Kouzani, S. K. Mandal, “Compact fre-
quency reconfigurable metasurface antenna”, Indian Journal of Nat-
ural Sciences, vol. 10, pp. 18352-18359, Apr. 2020.

56. R. Das, and H. C. Mohanta, “Tunable Metamaterial Antenna”, In-
dian Journal of Natural Sciences, vol. 10 (60), Jun 2020.

57. H. C. Mohanta, and R. Das, “Design of a Microstrip Slot Antenna”,
Indian Journal of Natural Sciences, vol. 10 (60), Jun 2020.

58. H. C. Mohanta, “Analog Electronics Circuit Simulation in Dymola”,
Indian Journal of Natural Sciences, vol. 10 (60), Jun 2020.

59. R. Das, and H. C. Mohanta, “Design of a Flower Shaped Dipole
Antenna”, Indian Journal of Natural Sciences, vol. 10 (60), Jun 2020.

60. R. Das, and H. C. Mohanta, “A Study of Microwave Filters”, Indian
Journal of Natural Sciences, vol. 10 (60), Jun 2020.

61. H. C. Mohanta, and R. Das, “Accurate Vehicle Number Plate Iden-
tification using Raspberry Pi, Indian Journal of Natural Sciences,
vol. 10 (59), Apr 2020.

62. Sushir Sourav Nanda, H. C. Mohanta et. Al, “Authorized Car Park-
ing System using RFID”, adalya Journal, vol. 9(3), pp. 1307-1327,
Mar 2020.

63. H. C. Mohanta, and R. Das, “Bluetooth Control A.C. Load”, Adalya
Journal, vol. 9(3), pp. 800- 813, Mar 2020. 63. Nanda Kishore Ray,
" Hybrid Cascaded Modular Multi Level Inverter for a PV Powered
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Water Pumping System," in Indian Journal of Natural Sciences, vol.
7, no. 60, pp. 815-820, June. 2020.

64. Nanda Kishore Ray, " Power System Stability Improvement Using
Differential Evolution Algorithm based Controller for STATCOM,"
in International Journal of Scientific and Research Publications,
vol. 2, no. 12, pp. 620-626, Dec. 2012.

65. Roniboss, A., Subramani, A., Ramamoorthy, R., Yuvaraj, S., Sun-
dararajan, M. and Dash, C.S., 2020. Investigation of structural, op-
tical and magnetic behavior of MAl2O4 (M= Zn and Co) nanopar-
ticles via microwave combustion technique. Materials Science in
Semiconductor Processing, p.105507. (SCI- Impact Factor: 4.64)

66. S. Baskar, S. Yuvaraj, Partha Sarathi Subudhi, M. Sundararajan,
Chandra Sekhar Dash 2020. Influence of Sr2+ ion substitution on
structural, morphological, optical, thermal and magnetic behavior
of MgFe2O4 cubic spinel. Journal of Chinese Chemical Society.
(SCI- Impact Factor: 1.97)

67. Vanitha, M., Ramachandran, G., Manikandan, A. et al. Effect of
Sr2+ Ion–Substituted Nickel Ferrite Nanoparticles Prepared by a
Simple Microwave Combustion Method. J Supercond Nov Magn
(2021). https://doi.org/10.1007/s10948-020-05777-8 (SCI- Impact Fac-
tor: 1.506)

68. M. Sundararajan„ J. Vidhya, R. Revathi, M. Sukumard, V. Ravi, R.
Rajkumar M. Kamalakannang, C. S. Dashh„ H. Lohedani, R. Jothi
Ramalingam*S. Arokiyaraj ., 2021. Study of physical and magnetic
properties of Mg: Co3O4 spinels using L-Arginine as fuel. Journal
of Ovonic Research, Vol, 17(5), pp.479-486. (SCI- Impact Factor:
0.892)

69. Rajabathar, J.R.; Al-Lohedan, H.A.; Arokiyaraj, S.; Issa, Z.A.; Dash,
C.S.; Murugesan, S.; Khadheer Pasha, S.K.; Al-dhayan, D.M.; Appa-
turi, J.N. Characterization of Pure Rutile Titania Nanoparticle Pre-
pared by Feasible Method for Coatings and Visible Light-Driven
Dye Removal Application. Coatings 2021, 11, 1150. https://doi.org/10.3390/coatings11101150
(SCI- Impact Factor: 2.881)

24



3 Publications, Patents, Internships and Workshops

70. Dash, C.S., Kamalakannan, M., Ramalingam, R.J., Lohedan, H.,
Arokiyaraj, S., Yuvaraj, S., Anitha, G., Subramani, A., Devi, K.R.
and Sundararajan, M., 2021. Magnetic property applications of mi-
crowave method prepared zinc ion modified CoAl 2 O 4 nanopar-
ticles. Digest Journal of Nanomaterials & Biostructures (DJNB),
16(4). (SCI- Impact Factor: 0.899)

71. Dash, C.S., Rajabathar, J.R., Al-Lohedan, H., Arokiyaraj, S., Ra-
machandran, S., Sukumar, M., Revathi, R., Anitha, G. and Sun-
dararajan, M., 2022. Facile microwave synthesis, structural, optical,
and magnetic properties of Zn2+ doped CoAl2O4 spinel nanopar-
ticles. Inorganic and Nano-Metal Chemistry, pp.1-10. (SCI- Impact
Factor: 1.514)

72. Sundararajan, M., Vidhya, J., Revathi, R., Sukumar, M., Arunadevi,
B., Rajkumar, R., Ramachandran, S., Kamalakannan, M., Dash, C.S.,
Rajabathar, J.R. and Arokiyaraj, S., 2022. Rapid synthesis and mag-
netic property characterization of Mg2+ doped Co3O4 nanostruc-
tures. Inorganic and Nano-Metal Chemistry, pp.1-7. (SCI- Impact
Factor: 1.514)

73. Sundararajan, M., Subramani, A., Ubaidullah, M., Shaikh, S.F., Pan-
dit, B., Jesudoss, S.K., Kamalakannan, M., Yuvaraj, S., Subudhi, P.S.
and Dash, C.S., 2022. Synthesis, Characterization and In Vitro Cy-
totoxic Effects of Cu: Co3O4 Nanoparticles Via Microwave Com-
bustion Method. Journal of Cluster Science, pp.1-10. (SCI- Impact
Factor: 3.447)

74. Kanithan, S., Vignesh, N.A., saleh Katubi, K.M., Subudhi, P.S.,
Yanmaz, E., Dhanraj, J.A., Alsaiari, N.S., Sukumar, M., Sundarara-
jan, M., Baskar, S. and Sahu, S.,Dash C.S 2022. Enhanced Optical,
Magnetic, and Photocatalytic activity of Mg2+ substituted NiFe2O4
spinel nanoparticles. Journal of Molecular Structure, p.133289. (SCI-
Impact Factor: 3.841)

75. Sundararajan, M., Bonisha, B., Ubaidullah, M., Shaikh, S.M.F., Re-
vathi, S., Thiripurasundari, D., Dhiwahar, A.T., Pandit, B., Dash,
C.S. and Shahazad, M., 2022. Enhanced visible light photocat-
alytic degradation of rhodamine B using Ni1-xCaxFe2O4 (0 x 0.5)
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nanoparticles: performance, kinetics and mechanism. Materials Re-
search Bulletin, p.111911. (SCI- Impact Factor: 5.6)

76. Mathankumar, K., Sukumar, M., Dash, C.S. et al. Facile Synthesis,
Characterization, Catalytic and Photocatalytic Activity of Multifer-
roic BiFeO3 Perovskite Nanoparticles. J Inorg Organomet Polym
(2022). https://doi.org/10.1007/s10904-022-02382-1(SCI- Impact Fac-
tor: 3.543)

77. Sundararajan, M., Sukumar, M., Dash, C.S., Sutha, A., Suresh, S.,
Ubaidullah, M., Al-Enizi, A.M., Raza, M.K. and Kumar, D., 2022.
A comparative study on NiFe2O4 and ZnFe2O4 spinel nanoparti-
cles: Structural, surface chemistry, optical, morphology and mag-
netic studies. Physica B: Condensed Matter, p.414232. (SCI- Impact
Factor: 2.998)

78. Sankudevan, P., Sakthivel, R.V., Prakasam, A., Al-Enizi, A.M., Ubaidul-
lah, M., Pandit, B., Dash, C.S., Revathi, S., Roniboss, A. and Sun-
dararajan, M., 2022. Enhancement of Luminescence Mechanisms
in Structural, Morphological, and Catalytic Properties of Undoped
CuCr2O4 and Mn-Doped CuCr2O4. Journal of Cluster Science,
pp.1-8. (SCI- Impact Factor: 3.447)

79. Revathi, S., Ubaidullah, M., Al-Enizi, A.M., Shaikh, S.F., Nafady,
A., Moydeen, M., Al-Enzi, N.B., Alkhalifah, R.I., Dash, C.S., Sun-
dararajan, M. and Sukumar, M., 2023. Gd3+ substituted BiFeO3
perovskite nanoparticles: Facile synthesis, characterizations, and
applications in heterogeneous catalysis. Dalton Transactions. https://doi.org/10.1039/D2DT03138H
(SCI- Impact Factor: 4.569)

80. Dash, C.S., Sukumar, M., Ravi, V., Anitha, G., Rajabathar, J.R.,
Katubi, K.M., Alsaiari, N.S., Abualnaja, K.M., Rajkumar, R., Ka-
malakannan, M. and Sundararajan, M., 2022. Effect of Zinc Doping
on Structural, Optical, Magnetic, and Catalytic Behavior of Co3O4
Nanoparticles Synthesized by Microwave-Assisted Combustion Method.
Journal of Cluster Science, pp.1-9. . (SCI- Impact Factor: 3.447)

81. Sahoo, A.K., Samal, S.K. Online fault detection and classification
of 3-phase long transmission line using machine learning model.
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Multiscale and Multidiscip. Model. Exp. and Des. 6, 135–146
(2023).

82. Amandeep Baral & Sudhansu Kumar Samal, A Series Connected
Photovoltaic Distributed Generator for Voltage Quality Improve-
ment with a Non-linear Load. JOURNAL OF OPTOELECTRON-
ICS LASER.(2022)

83. Swakantik Mishra, Sudhansu Kumar Samal, Mitigation of trans-
mission line jamming by price intrusion technique in competitive
electricity market, International Journal of Ambient Energy (2022)

84. Swakantik Mishra, Sudhansu Kumar Samal, Impact of electrical
power congestion and diverse transmission congestion issues inthe
electricity sector, Energy System, 2022.

85. Sahoo, Amit Kumar; Mishra, Sudhansu Kumar; Acharya, Deep
Shekhar; Sahu, Sitanshu Sekhar; Paul, Sanchita; Gupta, Vikash Ku-
mar, Identification and control of Maglev system using fractional
and integer order PID controller, Journal of Intelligent & Fuzzy
Systems 2023

86. K.Joginaidu, G.S.N.Raju, M.Murali A Review on bandwidth im-
provements techniques of a Waveguide array, Journal of critical re-
views, Volume 7, Year 2020

87. Gundapaneni, S., Raju, G.S.N. & Pendurthi, A.S.D. Inverted Ω-
Shaped Antenna for 2.45 GHz ISM Band Wearable Applications.
Iran J Sci Technol Trans Electr Eng (2023).

88. Srilatha, G., Raju, G.S. and Dayal, P.A.S., 2021. Compact wearable
low-SAR dual band antenna for on body network applications. In-
ternational Journal of Communication Systems, 34(18), p.e4977.

89. Simhadri, K., P. Srinivasa Rao, and M. K. Paswan. "Effect of chang-
ing injection pressure on Mahua oil and biodiesel combustion with
CeO2 nanoparticle blend on CI engine performance and emission
characteristics." International Journal of Hydrogen Energy (2023).
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90. Pandipati, Suman, Srinivasarao Potnuru, and Dowluru Sreeramulu.
"Multi-response optimization of friction stir lap welding of Alu-
minum plates through GRA-PCA." Engineering Research Express
(2022).

91. Suman Pandipati. Srinivasa Rao Potnuru.Dowluru Sreeramulu, mi-
crostructural and strength analysis of friction stir lap welding for
aluminium alloys, International Journal of Mechanical Engineer-
ing,Vol 7, 2, 466-472

92. Sharma, G. V. S. S., P. Srinivasa Rao, and B. Surendra Babu. "Es-
tablishing Process Capability Indices in a Sugar Manufacturing
Industry-an Industrial Engineering Perspective." Jordan Journal of
Mechanical & Industrial Engineering 15, no. 4 (2021).

93. Subrahmanyam, A.P.S.V.R., Rao, P.S. and Prasad, K.S., 2021. En-
hancement of surface quality of DMLS aluminium alloy using RSM
optimization and ANN modelling. Journal of Mechanical Engi-
neering, 18(3), pp.37-56.

94. Panda, S.S., Senapati, A.K. and Rao, P.S., 2021. Effect of particle size
on properties of industrial and agro waste-reinforced aluminum-
matrix composite. JOM, 73(7), pp.2096-2103.

95. Sandipan Pine*, Satyanarayan Padhy, Rajesh Kumar Mishra, Prab-
hat Kumar Patnaik and N.Jeevaratnam, New Approach to Face Leak-
age Challenge due to Technology Scaling, Indian Journal of Natural
Sciences, 13(72), pp. 43215-43220.

96. Rajesh Kumar Misra, Satyanrayan Padhy*, Sandipan Pine, Prabhat
Kumar Patnaik and N.Jeevaratnam, Face Recognition using Rasp-
berry Pi and Open CV, Indian Journal of Natural Sciences, 13(72),
pp. 42029-42033

97. Satyanarayan Padhy, Rajesh Kumar Misra*, Prabhat Kumar Pat-
naik , N.Jeevaratnam and Sandipan Pine, Bridgeless SEPIC PFC
Converter using Soft Switching PWM Technique, Indian Journal of
Natural Sciences, 13(72), pp. 42023-42028
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98. Sandipan Pine, B B Choudhury, Implementation of Barrier Sensing
and avoidance system on FPGA for mobile robot, Recent Advances
on Electrical and Electronics Engineering, 15(4), 301-308.

99. R.Nanada, S, Rout, A.Sahoo, Design of Health Monitoring System
for Li-ion Battery, JOURNAL OF OPTOELECTRONICS LASER,
41(6), 2022.

100. Satynarayan Padhy , A Novel Machine Learning Method for Identi-
fying Plant Disease to Increase Yield International Journal of Food
and Nutritional Sciences, 11(1), 2663-26671

101. Rana, Debaraj and Jena, Swarna Prabha and Pradhan, Subrat Ku-
mar (2021) Review on Deep Learning Based Automatic Detection of
COVID-19 from Chest-X Ray Images. Current Journal of Applied
Science and Technology, 40 (19). pp. 10-14. ISSN 2457-1024

102. Akash Kumar, Athira B. Nair, Swarnaprabha Jena, Debaraj Rana
and Subrat Kumar Pradhan, Curr. J. Appl. Sci. Technol,2021, PP.7-
16.

103. Behera, Ajit, Deepak Sahini, and Dinesh Pardhi. "Procedures for
recycling of nanomaterials: a sustainable approach." In Nanomate-
rials recycling, pp. 175-207. Elsevier, 2022.

104. Sahu, Saishree, Prasanna Kumar Dixit, and Chinmayee Dora. "Im-
pact of Education and Socio-Economic Status on Post-Natal Body
Weight using Machine Learning Approach." Indian Journal of Pub-
lic Health Research & Development 14, no. 2 (2023): 266-272.

105. Rout, Susanta Kumar, Mrutyunjaya Sahani, Chinmayee Dora, Pradyut
Kumar Biswal, and Birendra Biswal. "An efficient epileptic seizure
classification system using empirical wavelet transform and multi-
fuse reduced deep convolutional neural network with digital im-
plementation." Biomedical Signal Processing and Control 72 (2022):
103281.

106. Sahu, S., Dixit, P.K. and Dora, C., 2022. Study on the Effect of
Socioeconomic Status of the Family on the Primary Dentition of
Neonates in the Ganjam District, Odisha. Indian Journal of Public
Health Research & Development, 13(1), pp.319-329.
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107. Mohanty, F. and Dora, C., 2021. An optimized KELM approach
for the diagnosis of COVID-19 from 2D-SSA reconstructed CXR
Images. Optik, 244, p.167572.

108. Dora, C. and Majumdar, J., 2021. Analysis of Versions of the RX Al-
gorithm for Anomaly Detection in Hyperspectral Images. Current
Journal of Applied Science and Technology, 40(20), pp.25-31.

3.2 Patents

1. Multipurpose Robotic Platform with adjusting height” Indian Patent”
Application Number-352425-001, Application RefNumber-352425-
001, FilingDate-30/10/2021 .

2. “A novel multimodal medical image fusion system with Pixel level
fusion” Application Number- 202141043000, Application Ref Number-
202141043000, Filing Date-22/09/2021.

3. “Multifunctional Aircraft Cabin seat for Passenger Aircraft using
Artificial Intelligence” Application Number:202021106308.4, Date
of file:19/11/2021, Date of Publication:03/12/2021.

4. “Design of low power and enhance speed multiplier, accumulator
with SPST adder in Verilog”, Application No: 202231076355, Date
of file:28/12/2022, Date of Publication:03/02/2023.

5. Patent entitled with “INTELLIGENT SYSTEM FOR SATELLITE
COMMUNICATION FROM LAND MOBILE NETWORK USING
IOT AND METHOD THEREOF” filed on 26.07.2021 published on
06.08.2021, application number-202141033481.

6. Patent entitled with “ AN IMAGE ANALYSIS DEVICE USING
DEEP LEARNING DATA MODELLING AND THEREOF” filed on
25.08.2021 published on 03.09.2021, application number-202141038588.

7. Patent entitled with “HYBRID STATISTICAL MODEL TO DIS-
TRIBUTED SERVER ON CLOUD COMPUTING ENVIRONMENT”,
filed on 17.09.2021 published on 22.10.2021, application number-
202131042186.
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8. Patent entitled “ A CONNECTOR MODULE FOR A VLSI CIR-
CUIT WITH A BATTERY PACK”, filed on 27.09.2021 published on
05.11.2021, application number-202141043814.

9. Patent entitled with “ AN INTELLIGENT SYSTEM AND A METHOD
FOR MONITORING LAUNDRY MACHINE OPERATIONS US-
ING MACHINE LEARNING FOR ANALYSIS OF ACOUSTIC TRANS-
DUCER SIGNAL INFORMATION”, filed on 25th July 2022, pub-
lished on 29.07.2022, application number- 202241042430.

10. Patent entitled with “AN INTELLIGENT SYSTEM AND METHOD
FOR THE SERVICE SECTOR ON THE NATION’S ECONOMIC
GROWTH USING MACHINE LEARNING AND BLOCKCHAIN
TECHNOLOGY”, application number- 202231049007, filed on 27.08.2022,
published 09. 09. 2022.

11. AI and IoT Based smart altering system for electric vehicles in
smart cities using Machine Learning algorithms, application number-
202231073063

12. Artificial Intelligence and IOT-based electric vehicles monitoring
system, application number-202231057924

13. Iot based Data leakage prevention system for organizations and
individuals, application number-202141061247

14. Renewable green energy for sustainable development,Application
No: 202221053061

15. Apparatus for Joining Dissimilar Copper to metal by pulsed Gas
Tungsten Arc Welding,German Patent Application No: 20 2022 105
492.4

16. A Reliable and Durable Electric Go-Kart System, German Design
Patent Application No: 202022106429.6

17. An IOT based Smart fire detection and alert system, Application
number - 202022106742.2.

18. Deep learning based system to analyse and support the process of
cleaning solar separators in solar energy enabled devices for har-
vesting solar energy, Application No: 202211060209 A
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19. Automated Portable Diagnostic System and Method for the Patients
in Covid Hospitals, Application No: 202031035686

20. Method and Automated Safety Equipment for Quick Detection of
Biological Events of Hospitalized Patents for Covid Thereof, Appli-
cation No: 202031039046

21. A Method and System to Analysis the Tumor Recognition Based
On IoT And AI Image Processing Application no. 202331025057 A

22. Patra, Jagannath, Nitai Pal, Harish Chandra Mohanta, Reynah Ak-
wafo, and Heba G. Mohamed. "A Novel Approach of Voltage Sag
Data Analysis Stochastically: Study, Representation, and Detection
of Region of Vulnerability." Sustainability 15, no. 5 (2023): 4345.

3.3 Conference and Book Chapters

1. Paper entitled “Wide Band Conformal Coplanar Benz Shaped Cir-
cular Ring Antenna for C and X- Band Application”, International
Conference on Computing, Communication and Power Technology
(IC3P), IEEE Conference, 2022.

2. Majji, S., Dash, C.S. and Panigrahy, A.K., 2022, March. Ion Sen-
sitive Field Effect Transistor as a Bio-compatible Device: A Re-
view. In 2022 International Conference on Electronics and Renew-
able Systems (ICEARS) (pp. 70-74). IEEE.

3. Sahu, S., Dixit, P.K., Dora, C. and Patro, R.N., 2022, May. Post-natal
Head Circumference Prediction using ANN Regressor. In 2022 3rd
International Conference for Emerging Technology (INCET) (pp. 1-
5). IEEE.

4. Yernagula, Pavanish, Varanasi Sairamya, Chinmayee Dora, Gaya-
tri Bhargavi Kusumanchi, Peddada Manohar Naidu, and Sujata
Chakravarty. "A Comparative Study on Dysophonia Classification."
In 2021 IEEE International Women in Engineering (WIE) Confer-
ence on Electrical and Computer Engineering (WIECON-ECE), pp.
47-50. IEEE, 2021.
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5. Dora, C., Biswal, P.K. and Mohanty, F., 2021, July. Single-Channel
EEG Signal Enhancement in Presence of EMG artifact using ELM-
based Regressor. In 2021 8th International Conference on Smart
Computing and Communications (ICSCC) (pp. 371-375). IEEE.

6. P.Srinivasa Rao Santosh Patro, Sujit mishra, G. Sridevi, Modelling
of WEDM Process Parameters During Machining of Phosphorus
Bronze Using Fuzzy Logic Technique, International Conference on
Advanced Materials and Computational Methods in Mechanical
Engineering (ICAMCMME-2022)

7. S. Deepak Kumar, R. Surya Teja, Madhusmita Choudhury, D. Prud-
hvi Raaj, V. Jatin Krishna, S. K. Abdul Salam, Development of
IoT based SMART Fire Detection Sensor”, In: Proceedings of 4th
International Conference on Advances in Mechanical Engineering
(ICAME 2022), SRM Institute of Science and Technology, Chennai,
24-26th March, 2022.

8. S. Deepak Kumar, V. Sai Mouli, Surya Bhaskar Rao, M. Lokesh,
T. Venkatesh, Mohit Upadhyay, P.S.V. Ramana Rao, CNC Simula-
tion and Machining of complex parts-Case study of a BULLET Pro-
file, In: Proceedings of 2nd International Conference on Intelligent
Robotics, Mechatronics and Automation Systems (IRMAS 2022),
Vellore Institute Technology, Chennai, 22-23rd April-2022.

9. Swarna Prabha Jena, G. Arun Manohar,Subrat Kumar Pradhan, Man-
galdeep Chakraborty, Surya Bhaskar Rao, S. Deepak Kumar, Imple-
menting IIOT in Garment Production Line: A case-study of a Full-
Sleeve Shirt, In: Proceedings of 4th International Conference on
Innovative Product Design and Intelligent Manufacturing Systems
(IPDIMS-2022), National Institute Technology, (NIT-Rourkela), 25-
26th NOV-2022.

10. Akash kumar Gupta, P.Satish Ram Chowdry, M. Vamsi Krishna,
H.C. Mohanta, Design of Bow-tie Antenna over High Impedance
surface for Bluetooth and WLAN Applications, WAMS-2023, IEEE.
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3.4 Internship & Workshop

1. One Month internship on Embedded Systems and Robotics

2. Full Custom IC Design using Cadence Tool

3. Workshop on Build an IoT Application using 32-bit microcontroller.

4. Workshop on Geovia Surpac

5. 2-Days Workshop on Application of Industrial Controller

6. Electric Vehicle: Design and Assembly

7. Biomedical Signal Analysis using MATLAB

8. PCB Design at a Glance

9. The Role of Additive Manufacturing in Engineering and Bio-medical
Applications

10. Smart Farm Machinery Operation Training

Figure 3.1: One Month Internship on Embedded Systems and Robotics
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Figure 3.2: Workshop on Full Custom IC Design using Cadence Tool
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Figure 3.3: Workshop on Build an IoT Application using 32-bit microcon-
troller
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Figure 3.4: Workshop on Geovia Survac

Figure 3.5: 2-Days Workshop on Application of Industrial Controller
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Figure 3.6: Workshop on E-Vehicle Simulation Design and Assembly

Figure 3.7: Workshop on Biomedical Signal Processing using MATLAB
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Figure 3.8: Workshop on PCB Design

Figure 3.9: Workshop on the Role of Additive Manufacturing in Engineer-
ing and Biomedical Applications
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Figure 3.10: Workshop on the Role of Additive Manufacturing in Engi-
neering and Biomedical Applications

Figure 3.11: Workshop on Smart Farm Machinery Operation Training
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3.5 CEO Retreat at Sai Resorts Vishakapatnam

Figure 3.12: CEO Retreat at Sai Resorts Vishakapatnam

3.6 Faculty Awards

• Provost Award in the category of “ Eminent Achiever Award”

• Certificate of Excellence for Publishing Patents

• Medal of honor

• Roll of Honour
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(a) Dr. Harish Chandra Mohanta re-
ceiving the award from VC, CUTM,
Odisha

(b) Dr. Chandra Sekhar Dash receiv-
ing the award from Provost, CUTM,
Odisha

(c) Dr. Sudhansu Sekhar Samal receiv-
ing the award from VC, CUTM,
Odisha

(d) Mrs. Swarna Prabha Jena receiving
the award from President, CUTM,
Odisha

Figure 3.13: Awards & Honours
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3.7 Future Plans

The centre tries to foster an inclusive, equitable, and diverse culture of
excellence and continuous strategic improvement. Further, it attempts to
leverage partnerships and collaboration with other Research centres to
drive research and innovation. We thrive for translating and commer-
cializing research findings for societal impact, which would advance the
university’s research brand and reputation.
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