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Abstract: The World Health Organization has declared the outbreak of the novel coronavirus, 

Covid-19 as pandemic across the world. With its alarming surge of affected cases throughout 

the world, lockdown, and awareness (social distancing, use of masks etc.) among people are 

found to be the only means for restricting the community transmission. In a densely populated 

country like India, it is very difficult to prevent the community transmission even during 

lockdown without social awareness and precautionary measures taken by the people.  

Recently, several containment zones had been identified throughout the country and divided 

into red, orange and green zones, respectively. The red zones indicate the infection hotspots, 

orange zones denote some infection and green zones indicate an area with no infection.  

Contact tracing is known to be an effective technique for detecting and monitoring persons 

who may have been exposed to individuals infected with any communicable disease. While a 

good number of contact tracing schemas are existent today (eg., in-person and phone 

interviews, paper forms, email and web based questionnaires and smartphone apps), they 

often require active user participation and might miss certain COVID-19 transmission.  

The Android application updates the locations of the areas in a Google map which are identified 

to be the containment zones. The application also notifies the users if they have entered a 

containment zone and to achieve all these functionalities, many tools, and APIs from Google 

like Firebase and Geofencing API are used in this application. Therefore, this application can be 

used as a tool for creating further social awareness about the arising need of precautionary 

measures to be taken by the people of India. 

Key words: COVID-19, Containment, Convolutional Neural Network & Deep Learning 

 

 

Corresponding Author: Arul Selvan M 

K.L.N. College of Engineering, Pottapalayam, Tamil Nadu, India 
Mail:

 
arul2591@gmail.com 

Introduction: 



 
 

Arul Selvan M et.al                                           Journal of Science Technology and Research (JSTAR) 
 

Volume No.4, Issue No.1 (2023)                                                                                      234 

 

Since the outbreak of Covid-19 pandemic, lots of preventive measures have been automated by 

the technical Industry. One of the important measures is to isolate Covid prone zones from 

normal zones. For this, we seek technical support to create an alert system which makes the 

user aware of the containment zones by facilitation the integration of the geolocation of the 

containment areas with a mobile app through cloud so that real time alerting could be made 

possible. For the updation and storage purposes for the respective zones we use cloud support 

to make the application complete.    

The purpose of the application is to monitor the locations of user continuously and provide 

alert while trespassing a containment zone. Furthermore, the application is intended to provide 

information about Covid-containment zones in a particular area. The prime objective of the 

project is to build an application that provides information about the containment zones of a 

particular region in order to make the people aware of containment zones in real time. Key 

benefits of the applications are monitoring people’s activity and alerting them of their safety 

movements.  

Without widespread public awareness and proactive measures taken by the populace, it is very 

challenging to stop the community transmission even during a lockdown in a densely populated 

nation like India. There were several containment zones spread out around the nation, and they 

were classified into red, orange, and green zones, accordingly. The red zones represent 

infection hotspots, the orange zones represent some infection, and the green zones represent 

an infection-free area. It is not a really easy task to inform every citizen of the country of every 

Covid Containment Zone. Even if it is done, the statistics and the zone details would change 

every now and then. Also, people cannot remember all the containment zones announced in 

the news or radio. A solution has to be brought not only to keep the people informed of 

Containment Zone, but also to assist them in staying away from the zones. When a person 

travels to a place, it is highly unlikely that he or she knows if it is a containment zone or not. 

There arises a confusion if the person should enter the zone or not. 

The World Health Organization has declared the outbreak of the novel coronavirus, Covid-19 as 

pandemic across the world. With its alarming surge of affected cases throughout the world, 

lockdown, and awareness (social distancing, use of masks etc.) among people are found to be 

the only means for restricting the community transmission. In a densely populated country like 

India, it is very difficult to prevent the community transmission even during lockdown without 

social awareness and precautionary measures taken by the people. Recently, several 

containment zones had been identified throughout the country and divided into red, orange 

and green zones, respectively. The red zones indicate the infection hotspots, orange zones 

denote some infection and green zones indicate an area with no infection. This paper mainly 

focuses on development of an Android application which can inform people of the Covid-19 

containment zones and prevent trespassing into these zones. 
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The most popular containment zone alert application among the options currently in use in 

India is called Aarogya Setu. The Indian government created a mobile application to link the 

public with crucial health services. Its primary features include geo-location-based COVID-19 

data, user risk status, automatic contact tracing using Bluetooth, and much more. The 

movement of an infected individual is tracked using Bluetooth and GPS technology, and the 

system notifies the public of the locations the infected person has visited while designating 

those locations as vulnerable ones. It employs cellular triangulation to determine a person's 

location in the absence of GPS technology. While Aarogya Setu can track down contacts 

andnotify those who have come into touch with someone who has COVID-19, it also 4 actively 

keeps track of quarantine or containment zones and alerts users who enter them. The Terms of 

Use and Privacy Policy must be accepted at the time of registration when installing the 

application on any Android or iOS mobile device, and ongoing use of the application denotes 

continued acceptance. Name, age, sex, occupation, phone number, overseas travel within the 

previous 28–45 days, and whether the user is a smoker are all pieces of information that the 

app gathers. 

Following the tracking of a suspicious person, the geo-fenced layer is mapped out in the 

vicinity, and the virtual perimeter is then employed for the subsequent trapping procedure. As 

soon as the Covid monitoring team updates this geo-fenced layer, the public can view it. The 

idea of creating a virtual perimeter region is known as geo-fencing. Effective containment zone 

monitoring is made possible by this virtual perimeter monitoring technology. By utilising an 

automated system based on wireless infrastructure, it lowers operational costs. Additionally, it 

promptly alerts the law enforcement to find the offenders. As a result, it facilitates the 

inspection of containment areas and the monitoring of those who disobey governmental 

regulations. Users can receive updates from the Covid team on the alert zone. The Covid team 

has a number of modules for suspect tracking, hotspot fencing, etc. The Covid team must seek a 

service from the service network provider in the case of suspect tracking, and following 

authorization, they will offer the coordinates. According to our telecommunication legislation, it 

is illegal to share data; nonetheless, exchanging personal information without the individual's 

knowledge via any means is occasionally allowed with governmental approval for investigative 

purposes. 

Containment zones and monitoring violators who are trespassing into it using firebase and 

Geofencing:   

In this study, the authors concentrated on creating a mobile application to deliver details about 

the Covid-19 containment zones in West Bengal. The programme also keeps track of the user's 

whereabouts and sends an alarm if the user enters a containment zone. To keep users 

informed, the application also offers daily Covid-19 case statistics. The application is made with 

the Android SDK, and the location information is kept in the Firebase Cloud Firestore. The 

containment zones are surrounded by geofences made using the Android geofencing client, and 
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notifications are sent using the notification manager. To display the Covid-19 cases in West 

Bengal, the application also makes use of Restful web services. They tested their app with a 

variety of users in various West Bengal areas, and they discovered that it operated effectively 

and helped them reach their goal.  

Geofencing 2.0: Taking Location-based Notifications to the Next Level: 

The basic Android application that served as the prototype Geofencing client was used. This 

client is primarily responsible for carrying out the geofencing server's ongoing location update 

strategy. This must be accomplished with little energy consumption because the Geofencing 

client is located on a mobile device. We made the decision to employ the low energy 

Geofencing features of the Android operating system to keep an eye on the safety zone. As a 

result, a safety zone is considered as a single circular geofence with a required exit on the 

mobile device. However, they discovered that there was occasionally a significant lag time 

between leaving the safety zone and receiving a notification from the system about the leave.  

In order to address this issue, a specific amount of the safety zone's radius is decreased. While 

the safety zone and how it is implemented have a significant impact on overall energy 

consumption, it is also important to make the right choice when it comes to a placement 

mechanism. In order to reduce power consumption without compromising the necessary 

position precision, they used a device-based smart combination of various positioning 

mechanisms. People travel to different places unaware of the fact that it is a COVID-19 

containment zone and hence don’t take necessary precautions. As a result, the people getting 

inside a containment zone are at a higher risk of getting affected by the disease. 

Android Sign-in: 

The project aims at building an application that provides information about the containment 

zones of a particular region by continuously monitoring an individual's location. Location of the 

individual must be stored in the Database. Alerts are sent using the notification service. This 

application is intended to provide information about containment zones in a particular region 

by alerting people, through continuous monitoring of an individual's location. Key benefits of 

the application are monitoring people's activity and alerting them of their safety movements. 

The application updates the location of the areas in google map which are identified to be 

containment zone. The application also notifies the users if they entered into the containment 

zone and upload the details of the user in the database.  
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Fig.1. Technical Architecture: 

Alert Notification: 

This issue affects [detail the impacted areas, services, or systems]. Users may experience 

[describe the symptoms or effects, such as access restrictions, data loss risk, service 

unavailability, etc.]. The potential implications of this issue include [mention any broader 

consequences, such as security risks, operational delays, etc.]. A critical issue has been detected 

involving [specific system/service]. The nature of this alert pertains to [describe the nature of 

the problem, e.g., unauthorized access attempt, unexpected system shutdown, scheduled 

maintenance, etc.]. This issue affects our customer data management system. Users may 

experience access restrictions, and there is a potential risk of data loss. The breach could lead 

to significant security risks and operational delays. The following measures are being taken: 

1. Investigating the cause of the breach. 

2. Implementing temporary security measures. 

3. Restoring the system to full functionality, expected within the next 24 hours. 
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Fig.2. Data Flow Diagram: 

Database Schema: 

A database schema is a logical blueprint of how data is structured and organized within a 

database. It includes definitions for tables, columns, data types, primary keys, foreign keys, 

indexes, and relationships. Tables are the primary structures that store data. Each table consists 

of rows and columns, where each column represents an attribute of the data, such as an 

integer, varchar, date, etc. For instance, a Users table might have columns like UserID (integer), 

Username (varchar), Email (varchar), Password (varchar), and CreatedAt (datetime). Rows in a 

table represent individual records. For example, a row in the Users table could be (1, 

'john_doe', 'john@example.com', 'hashed_password', '2024-07-21 14:00:00'). A primary key is a 

unique identifier for each row in a table, ensuring each record can be uniquely identified. For example, 

UserID in the Users table serves as the primary key. A foreign key is a field in one table that uniquely 

identifies a row in another table, establishing a relationship between the two tables. For example, the 

Orders table might have a UserID foreign key that references the UserID in the Users table, creating a 

link between users and their orders. 

Indexes are used to improve query performance by providing quick access to rows. An index on 

the Email column in the Users table can speed up searches by email. Relationships between 

tables can be one-to-one, one-to-many, or many-to-many. For example, a one-to-many 

relationship exists between the Users and Orders tables, where one user can have multiple 
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orders. Views are virtual tables created by querying data from one or more tables, presenting 

data in a specific format without storing it. 

To protect data within this schema, several technical measures are essential. User 

authentication involves strong passwords and multi-factor authentication to verify identities. 

Authorization through role-based access control (RBAC) ensures users have the least privileges 

necessary to perform their tasks. Encryption protects data both at rest and in transit. Data-at-

rest encryption, such as AES-256, secures stored data, while data-in-transit encryption, like 

TLS/SSL, secures data transferred between clients and servers. 

Regular backups are critical for data recovery, and should be securely stored and periodically 

tested. Database auditing logs all access and changes to sensitive data, enabling the detection 

of unauthorized actions. Ensuring the secure configuration of the database server includes 

disabling unnecessary services, closing unused ports, and applying security patches promptly. 

Input validation and sanitization protect against SQL injection by ensuring only properly 

formatted data enters the system. Database firewalls monitor and filter database traffic, 

blocking malicious activities. Following the principle of least privilege ensures users, 

applications, and processes have only the necessary permissions, minimizing potential security 

breaches. Data masking techniques obscure sensitive information in non-production 

environments, preventing unauthorized access during development and testing. 

 

Fig.3. Solution and Technical Architecture: 
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Conclusions: 

The COVID-19 pandemic continues to affect the way of life of everyone. The contact tracing 

apps are likely to play a vital role in aiding health authorities quickly identify individuals that 

may have been exposed to the virus. The imminent interest and adoption of tracing app 

technology will improve the tracing capability of health authorities; however, as this paper 

highlighted, it is not as silver bullet. These application still face many concerns from users, data 

protection agencies and researchers. Users of the application can quickly view the designated 

Covid-19 containment zones on a Google map. With the worrisome rise in Covid-19-affected 

cases around the globe, this developed application might be used as a tool to raise more public 

awareness.  

This application keeps track of the user's location and determines if it appears on the list of 

designated containment zones. If a user enters or is within a Covid Containment Zone, an 

immediate alert notification is given to the user.  

The application delineates the containment areas and emphasizes the necessity for additional 

precautions to be taken in the fight against COVID-19. The application has been tested in 

various locations and has been found to yield accurate results.  

Reference: 

1. Sanagana, D. P. R., & Tummalachervu, C. K. (2024, May). Securing Cloud Computing Environment via Optimal 

Deep Learning-based Intrusion Detection Systems. In 2024 Second International Conference on Data Science and 

Information System (ICDSIS) (pp. 1-6). IEEE. 

2. Rao, S. D. P. (2023). RANSOMWARE DEFENSE IN THE CLOUD ENVIRONMENTS: ADAPTIVE STRATEGIES FOR 

EVOLVING THREATS.  

3. Bharathi, G. P., Chandra, I., Sanagana, D. P. R., Tummalachervu, C. K., Rao, V. S., &Neelima, S. (2024). AI-driven 

adaptive learning for enhancing business intelligence simulation games. Entertainment Computing, 50, 100699.  

4. Rao, S. D. P. (2024). SOLVING CLOUD VULNERABILITIES: ARCHITECTING AIPOWERED CYBERSECURITY SOLUTIONS 

FOR ENHANCED PROTECTION. 

 5. Rao, S. D. P. (2024). HARNESSING AI FOR EVOLVING THREATS: FROM DETECTION TO AUTOMATED RESPONSE. 

6. Rao, S. D. P. (2022). PREVENTING INSIDER THREATS IN CLOUD ENVIRONMENTS: ANOMALY DETECTION AND 

BEHAVIORAL ANALYSIS APPROACHES. 

 7. Rao, S. D. P. (2022). THE SYNERGY OF CYBERSECURITY AND NETWORK ARCHITECTURE: A HOLISTIC APPROACH 

TO RESILIENCE. 

 8. Rao, S. D. P. (2022). MITIGATING NETWORK THREATS: INTEGRATING THREAT MODELING IN NEXT-GENERATION 

FIREWALL ARCHITECTURE. 

9. Nagarani, N., et al. "Self-attention based progressive generative adversarial network optimized with momentum 

search optimization algorithm for classification of brain tumor on MRI image." Biomedical Signal Processing and 

Control 88 (2024): 105597.  

10. Reka, R., R. Karthick, R. Saravana Ram, and Gurkirpal Singh. "Multi head self-attention gated graph 

convolutional network based multi‑ attack intrusion detection in MANET." Computers & Security 136 (2024): 

103526.  



 
 

Arul Selvan M et.al                                           Journal of Science Technology and Research (JSTAR) 
 

Volume No.4, Issue No.1 (2023)                                                                                      241 

 

11. Meenalochini, P., R. Karthick, and E. Sakthivel. "An Efficient Control Strategy for an Extended Switched Coupled 

Inductor Quasi-Z-Source Inverter for 3 Φ Grid Connected System." Journal of Circuits, Systems and Computers 

32.11 (2023): 2450011 

12. Karthick, R., et al. "An optimal partitioning and floor planning for VLSI circuit design based on a hybrid bio-

inspired whale optimization and adaptive bird swarm optimization (WOABSO) algorithm." Journal of Circuits, 

Systems and Computers 32.08 (2023): 2350273. 

13. Jasper Gnana Chandran, J., et al. "Dual-channel capsule generative adversarial network optimized with golden 

eagle optimization for pediatric bone age assessment from hand X-ray image." International Journal of Pattern 

Recognition and Artificial Intelligence 37.02 (2023): 2354001.  

14. Rajagopal RK, Karthick R, Meenalochini P, Kalaichelvi T. Deep Convolutional Spiking Neural Network optimized 

with Arithmetic optimization algorithm for lung disease detection using chest X-ray images. Biomedical Signal 

Processing and Control. 2023 Jan 1;79:104197.  

15.  Karthick, R., and P. Meenalochini. "Implementation of data cache block (DCB) in shared processor using field-

programmable gate array (FPGA)." Journal of the National Science  Foundation of Sri Lanka 48.4 (2020).  

16. Karthick, R., A. Senthilselvi, P. Meenalochini, and S. Senthil Pandi. "Design and analysis of linear phase finite 

impulse response filter using water strider optimization algorithm in FPGA." Circuits, Systems, and Signal 

Processing 41, no. 9 (2022): 5254-5282.  

17. Karthick, R., and M. Sundararajan. "SPIDER-based out-of-order execution scheme for HtMPSOC." International 

Journal of Advanced Intelligence paradigms 19.1 (2021): 28-41.  

18. Karthick, R., Dawood, M.S. & Meenalochini, P. Analysis of vital signs using remote photoplethysmography 

(RPPG). J Ambient Intell Human Comput 14, 16729–16736 (2023). https://doi.org/10.1007/s12652-023-04683-

w  

19. Selvan, M. A., & Amali, S. M. J. (2024). RAINFALL DETECTION USING DEEP LEARNING TECHNIQUE. 

20. Ahamed, S. K., Naidu, M. M., & Reddy, C. S. R. (2015). Outliers in data envelopment analysis. International 

Journal of Computer Science and Security (IJCSS), 9(3), 164-173. 

 21. Ahamed, S. K., Naidu, M. M., & Subba, R. R. C. (2016). Outliers: most influential observations in variable 

returns to scale data envelopment analysis. Indian Journal of Science and Technology, 9(2), 1-7. 49. Rekha, V., 

Reddy, L. V., Chaudhari, S. V., Gopi, A., Nithiya, C., & Ahamed, S. K. (2023, January). Automated Deep Learning with 

Wavelet Neural Network based Rice Plant Classification. In 2023 International Conference on Intelligent Data 

Communication Technologies and Internet of Things (IDCIoT) (pp. 345-350). IEEE.  

22. Ahamed, S. K., Krishna, B. V., & David, D. B. (2021). Brain Tumor Segmentation and Classification based on 

Deep Learning-Based Inception Networks. Annals of the Romanian Society for Cell Biology, 5210-5219.  

23. Ahamed, S. K., Naidu, M. M., & Reddy, C. S. R. (2015). Most influential observations-Super efficiency. 

International Journal on Computer Science and Engineering, 7(9), 82.  

24. Sirajuddin, M., Ravela, C., Krishna, S. R., Ahamed, S. K., Basha, S. K., & Basha, N. M. J. (2024). A Secure 

Framework based On Hybrid Cryptographic Scheme and Trusted Routing to Enhance the QoS of a WSN. 

Engineering, Technology & Applied Science Research, 14(4), 15711-15716. 25. Sharma, P., Prasad, J. S., Shaheen, & 

Ahamed, S. K. (2024). An efficient cyber threat prediction using a novel artificial intelligence technique. Multimedia 

Tools and Applications, 1-17.  

26. Balasubramaniam, P. M., Satheesh, N., Guhathakurta, R., Ahamed, S. K., Sharma, D. K., Rangasamy, R., & 

Sengan, S. (2022). Design of Automotive Accident-Avoidance System at Speed Limit Zone Using GPS. In Innovations 

in Computer Science and Engineering: Proceedings of the Ninth ICICSE, 2021 (pp. 271-279). Singapore: Springer 

Singapore.  

27. Singuluri, P. K., Basha, S. L. J., Ahamed, S. K., & Nithya, M. (2021, July). An Educated Peer Discovery Expanding 

Blockchain Framework. In Journal of Physics: Conference Series (Vol. 1964, No. 4, p. 042091). IOP Publishing.  

28. Hussain, S. A., & khaleel Ahamed, S. (2020). SCALABLE AND SECURE DATA SHARING OF SENSITIVE 

INFORMATION PRESERVATION MECHANISM. INTERNATIONAL JOURNAL, 5(11). 

https://doi.org/10.1007/s12652-023-04683-w
https://doi.org/10.1007/s12652-023-04683-w


 
 

Arul Selvan M et.al                                           Journal of Science Technology and Research (JSTAR) 
 

Volume No.4, Issue No.1 (2023)                                                                                      242 

 

29. Senapati, M. K., Al Zaabi, O., Al Hosani, K., Al Jaafari, K., Pradhan, C., & Muduli, U. R. (2024). Advancing Electric 

Vehicle Charging Ecosystems With Intelligent Control of DC Microgrid Stability. IEEE Transactions on Industry 

Applications. 

30. Chamarthi, P. K., Muduli, U. R., El Moursi, M. S., Al-Durra, A., Al-Sumaiti, A. S., & Al Hosani, K. (2024). Improved 

PWM Approach for Cascaded Five-Level NPC H-Bridge Configurations in Multilevel Inverter. IEEE Transactions on 

Industry Applications. 

31. Pal, P., Behera, R. K., & Muduli, U. R. (2024). Eliminating Current Sensor Dependencies in DAB Converters Using 

a Luenberger Observer-Based Hybrid Approach. IEEE Transactions on Industry Applications. 

32. Pal, P., Poshtan, M., Beig, A. R., Behera, R. K., Al Hosani, K., & Muduli, U. R. (2024, February). Enhancing 

Resilience of DAB Converters with Fault-Tolerant Approach. In 2024 IEEE Applied Power Electronics Conference 

and Exposition (APEC) (pp. 453-460). IEEE. 

33. Kumar, N., Aryan, P., Raja, G. L., & Muduli, U. R. (2024). Robust frequency-shifting based control amid false 

data injection attacks for interconnected power systems with communication delay. IEEE Transactions on Industry 

Applications. 

34. Baksi, S. K., Behera, R. K., Al Jaafari, K., Al Hosani, K., & Muduli, U. R. (2023, December). Performance Analysis 

of A Switched-Capacitor Based 13-Level Boost Cascaded Multilevel Inverter With Reduced Device Count. In 2023 

IEEE 3rd International Conference on Smart Technologies for Power, Energy and Control (STPEC) (pp. 1-6). IEEE. 

35. Senapati, M. K., Al Jaafari, K., Al Hosani, K., Behera, R. K., & Muduli, U. R. (2023, December). Enhanced PV 

Energy Harvesting: An Integrated Approach using ANN and SMC. In 2023 IEEE 3rd International Conference on 

Smart Technologies for Power, Energy and Control (STPEC) (pp. 1-6). IEEE. 

36. Baksi, S. K., Behera, R. K., & Muduli, U. R. (2023, December). Comprehensive Overview of Reduced Switch 

Count Multilevel Inverter for PV Applications. In 2023 IEEE 3rd International Conference on Smart Technologies for 

Power, Energy and Control (STPEC) (pp. 1-6). IEEE. 

37. Baksi, S. K., Behera, R. K., & Muduli, U. R. (2023, December). A new Transformerless Five-level Boost Inverter 

with Minimum Switch Count For Photovoltaic Application. In 2023 IEEE 3rd International Conference on Smart 

Technologies for Power, Energy and Control (STPEC) (pp. 1-6). IEEE. 

38. Aryan, P., Raja, G. L., & Muduli, U. R. (2023, December). Optimal RIMC-based DLC strategy for time-delayed 

higher-order integrating and unstable processes with a case study on inverted pendulum. In 2023 IEEE 3rd 

International Conference on Smart Technologies for Power, Energy and Control (STPEC) (pp. 1-6). IEEE. 

39. Saxena, A., Al Zaabi, O., Sankar, R., Al Jaafari, K., Al Hosani, K., & Muduli, U. R. (2023, October). Improving AGC 

Performance with Hybrid Energy Storage Systems for Enhanced Utilization of Renewable Energy. In 2023 IEEE 

Energy Conversion Congress and Exposition (ECCE) (pp. 545-550). IEEE. 

40. Prakash, S., Al Zaabi, O., Behera, R. K., Al Jaafari, K., Al Hosani, K., & Muduli, U. R. (2023, October). Lyapunov 

Function-Based Control Strategy for Single Phase GFI System Using LLCL Filter With Faster Dynamics. In 2023 IEEE 

Energy Conversion Congress and Exposition (ECCE) (pp. 1075-1080). IEEE. 

41. Baksi, S. K., Behera, R. K., Al Jaafari, K., Al Hosani, K., & Muduli, U. R. (2023, October). Seventeen Level Switch 

Capacitor-Based Cascaded Multilevel Inverter with Low Device Count. In IECON 2023-49th Annual Conference of 

the IEEE Industrial Electronics Society (pp. 1-6). IEEE. 

42. Kumar, P., Beig, A. B., Al Jaafari, K., Bhaskar, D. V., Behera, R. K., & Muduli, U. R. (2023, October). Continuous 

Fast Terminal Sliding Surface-Based Interrupt Free Operation of PMBLDCM Drive. In IECON 2023-49th Annual 

Conference of the IEEE Industrial Electronics Society (pp. 1-6). IEEE. 

43. Panigrahi, S. K., Biswal, S. S., Bhuyan, S., Kar, D. P., Mohanty, P. P., Bhuyan, S., & Muduli, U. R. (2023, August). 

Circuit Model Analysis to Delineate the Significance of Load Coil in Resonant Inductively Coupled Wireless Power 

Transfer System. In 2023 IEEE 3rd International Conference on Sustainable Energy and Future Electric 

Transportation (SEFET) (pp. 1-6). IEEE. 



 
 

Arul Selvan M et.al                                           Journal of Science Technology and Research (JSTAR) 
 

Volume No.4, Issue No.1 (2023)                                                                                      243 

 

44. Chamarthi, P. K., Muduli, U. R., El Moursi, M. S., Al-Durra, A., Khadkikar, V., Al Hosani, K., & EL-Fouly, T. H. 

(2023). Novel 1-$\varphi $ High-Voltage Boosting Transformerless Inverter Topology With Optimal Power 

Components and Negligible Leakage Currents. IEEE Transactions on Industry Applications, 59(5), 6273-6287. 

45. Saxena, A., Shankar, R., Al Zaabi, O., Al Hosani, K., & Muduli, U. R. (2023). Rule-based adaptive frequency 

regulation with real stochastic model intermittency in a restructured power system. IEEE Transactions on Industrial 

Informatics. 

47. Ibrahim, M., & Roy, S. K. (2023). Advancement of Nonlife Insurance in Both Public and Private Sectors in 

Bangladesh. In Constructive Discontent in Execution (pp. 209-230). Apple Academic Press. 48. Roy, S. K. An 

Experimental Entrepreneur. 82. Ibrahim, M., & Roy, S. K. (2022). Assessment of Profitability Achievement of 

Stateowned Non-life Insurance in Bangladesh. NeuroQuantology, 20(6), 2883.  

49. Gupta, R., Kamra, V., & Roy, S. K. (2022). 15 Role of Servitization in Society 5.0. Evolutionary Computation with 

Intelligent Systems: A Multidisciplinary Approach to Society 5.0, 289.  

50. Garg, M. A., Diwan, M. P., Roy, S., & Dean, S. O. M. S. MASSTIGE MARKETING-A POST COVIDSTRATEGY FOR 

SUSTAINABILITY IN FASHION INDUSTRY.  

51. Jain, M. B., & Roy, S. K. (2022). Student Motivation in Online Learning. International Journal of Early Childhood, 

(01), 4339-4346.  

52. Jain, B., & Roy, S. K. (2022). Exploring the Pros and Cons of Promoting Interaction in Online Learning. 

NeuroQuantology, 20(5), 5401. 

53. LAWAN¹, L. A., & ROY, S. K. (2023). Assessing the Predictive Capability of the Theory of Planned Behavior in the 

Nigerian Context: A Study of Intention to Founding New Business. Constructive Discontent in Execution: Creative 

Approaches to Technology and Management, 231. 

54. Thangapalani, L., Dharini, R., & Keerthana, R. (2023, May). Securing Medical Image Transmission using Memetic 

Algorithm. In 2023 International Conference on Advances in Computing, Communication and Applied Informatics 

(ACCAI) (pp. 1-8). IEEE.  

55. Hemalatha, P. (2015). A Clinical Study for the Role of Eustachian Tube Function for Successful Mastoidectomy 

and Middle Ear Surgeries (Doctoral dissertation, Thanjavur Medical College, Thanjavur). 

56. Vennila, D., Vinotha, C., Shanthakumari, A., & Thangapalani, L. Convex Optimization Algorithm for Product 

Recommendation Using Microblogging Information. Journal of Data Mining and Management, 2(1). 

57. Singh, K. P., Jahagirdar, S., & Sarma, B. K. (Eds.). (2021). Emerging trends in plant pathology (pp. 577-590). 

Singapore: Springer. 

58. Mahapatra, S., Rayanoothala, P., Solanki, M. K., & Das, S. (2020). Wheat microbiome: present status and future 

perspective. Phytobiomes: current insights and future vistas, 191-223. 

59. Rayanoothala, P., Divya, M., Mahapatra, S., & Das, S. (2021). Microbial Biofilm: Formation, Quorum Sensing, 

and Its Applications in Plant Disease Management. Emerging trends in plant pathology, 385-397. 

60. Rayanoothala, P., Hasibul Alam, S., Mahapatra, S., Gafur, A., & Antonius, S. (2023). Rhizosphere 

microorganisms for climate resilient and sustainable crop production. Gesunde Pflanzen, 75(6), 2207-2225. 

61. Mahapatra, S., Chakraborty, S., Rayanoothala, P., Das, S., Bishnoi, S. K., & Kumar, S. (2022). Antimicrobial 

agents for wheat disease management: mode of action and its application. New Horizons in Wheat and Barley 

Research: Crop Protection and Resource Management, 179-214. 

62. Rayanoothala, P. S., Mahapatra, S., & Das, S. (2022). Changes of Antioxidant Defense Related Enzymes of Vigna 

radiata (L.) R. wilczek in Response to Salicyclic Acid and Jasmonic Acid Against M. Phaseolina. Ecology, Environment 

and Conservation, 28, 242-247. 

63. Das, T., Mahapatra, S., Bhushan, B. T., Alam, S. H., Rayanoothala, P. S., & Kashyap, P. (2024). Molecular 

identification and characterizations of rhizobacterial isolates collected from lentil rhizosphere of Indo-gangetic 

plains. Brazilian Journal of Microbiology, 55(2), 1897-1911. 



 
 

Arul Selvan M et.al                                           Journal of Science Technology and Research (JSTAR) 
 

Volume No.4, Issue No.1 (2023)                                                                                      244 

 

64. Rayanoothala, P., Mahapatra, S., Das, S., & Sahoo, J. P. (2023). ISSR marker based genetic divergence study for 

charcoal rot disease resistance triggered by salicyclic acid elicitor in Mungbean (Vigna radiata (L) Wilczek). Tropical 

Plant Pathology, 48(6), 667-674. 

65. Rayanoothala, P. S. (2023). Fungal Secondary Metabolites in Plant Disease Management. 

66. Rayanoothala, P. S., Mahapatra, S., & Das, S. (2022). Effect of several pre-sowing elicitor seed treatments on 

mustard (Brassica juncea L.) vigour index against Alternaria blight disease in India. 

67. Mishra, K. G., Dubey, S. K., Mani, S. A., & Pradhan, M. S. (2016). Comparative study of nanoparticles doped in 

Liquid Crystal Polymer System. Journal of Molecular Liquids, 224, 668-671.  

68. Mishra, Krishnakant K., Sheshmani K. Dubey, and Santosh A. Mani. "Optical characterization of inorganic 

nanoparticles doped in polymer dispersed liquid crystal." Molecular Crystals and Liquid Crystals 647.1 (2017): 244-

252.  

69. Mani, S., Patwardhan, S., Hadkar, S., Mishra, K., & Sarawade, P. (2022). Effect of polymer concentration on 

optical and electrical properties of liquid crystals for photonic applications. Materials Today: Proceedings, 62, 

7035-7039.  

70. Mani, S. A., Amare, J. R., Hadkar, S. U., Mishra, K. G., Pradhan, M. S., Al-Johani, H., & Sarawade, P. B. (2017). 

Investigations of optical and thermal response of polymer dispersed binary liquid crystals. Molecular Crystals and 

Liquid Crystals, 646(1), 183-193.  

71. Sharma, A., Rai, V. N., Mani, S., & Chawade, S. (2020). A study of structural parameters and photoluminescence 

of Tb doped ZnO nanoparticles. Materials Today: Proceedings, 26, 58-63.  

72. Gharde, R. A., Pradhan, M. S., Mani, S. A., & Amare, J. R. (2014). Electro-optical studies on nanopowder doped 

liquid crystal. International Journal of Chemical and Physical Sciences, NCRTSM, 3.  

73. Mani, S., Rai, P., Khosla, S., & Sarawade, P. (2021, November). The influence of polymer on optical and thermal 

properties of nematic liquid crystals. In Journal of Physics: Conference Series (Vol. 2070, No. 1, p. 012055). IOP 

Publishing.  

74. Mani, S., Pradhan, M., Sharma, A., Chawade, S. R., Hadkar, S., Mishra, K., ... & Sarawade, P. (2020). Effect of 

Ferroelectric Nanopowder on Electrical and Acoustical Properties of Cholesteric Liquid Crystal. Non-Metallic 

Material Science, 2(1), 12-16.  

75. Mani, S. A., Hadkar, S. U., Jessy, P. J., Lal, S., Keller, P., Khosla, S., ... & Sarawade, P. (2016). Study of the optical,  

thermal, and mechanical properties of nematic liquid crystal elastomers. Journal of Information Display, 17(4), 

169-176.  

76. Gharde, R. A., Mani, S. A., Lal, S., Khosla, S., & Tripathi, S. K. (2015). Synthesis and characterization of liquid 

crystal elastomer. Materials Sciences and Applications, 6(6), 527-532. 52. Mani, S., Hadkar, S., Mishra, K., Rai, P., & 

Sarawade, P. (2022). Morphological and Thermal Behaviour of Monomer Dispersed Liquid Crystal. In Proceedings 

of Fourth International Conference on Inventive Material Science Applications: ICIMA 2021 (pp. 715-724). Springer 

Singapore. 

77. Mani, S. A., U Hadkar, S., R Amare, J., S Pradhan, M., Al-Johani, H., & B Sarawade, P. (2018). Optical and 

Thermal studies on CNT doped Liquid Crystal Mixtures. Advanced Materials Proceedings, 3(1), 41-44.  

78. Gharde, R. A., Mani, S., Jessy, P. J., Amare, J. R., & Keller, P. (2015). Spectroscopic and Thermo–Mechanical 

Studies of Liquid Crystal Elastomer. Key Engineering Materials, 659, 495-499.  

55. Gharde, R. A., Amare, J. R., & Mani, S. A. (2013). Studies on polymer dispersed liquid crystals. Adv Polym Sci 

Tech, 3(3), 31-35.  

79. Mani, S., Patwardhan, S., Khosla, S., & Sarawade, P. (2022). Optical properties of thermotropic liquid crystal 

dispersed with conducting polymer. Materials Today: Proceedings, 65, 3453-3460.  

80. Mani, S., Mani, S., Khosla, S., & Sarawade, P. (2022, October). Tuning of Thermal and Electrical Properties of 

Polymer Dispersed Cholesteric Liquid Crystal. In Materials Science Forum (Vol. 1070, pp. 33-43). Trans Tech 

Publications Ltd.  



 
 

Arul Selvan M et.al                                           Journal of Science Technology and Research (JSTAR) 
 

Volume No.4, Issue No.1 (2023)                                                                                      245 

 

81. Mani, S., Khosla, S., & Sarawade, P. (2023). Effect of Quantum Dots Dispersion on the Structural, Optical, and 

Thermal Properties of Liquid Crystal System. Advanced Materials Research, 1176, 33-42.  

82. Mani, S., Patwardhan, S., Hadkar, S., Mishra, K., & Sarawade, P. (2023). Enhanced optical and dielectric 

properties of polymer dispersed liquid crystal for display applications. Materials Today: Proceedings, 80, 747-752.  

83. Mani, S., Pradhan, M., Rai, P., Khosla, S., & Sarawade, P. (2022). Optical and Electrical Characterization of 

Polymer Dispersed Nematic Liquid Crystals. Key Engineering Materials, 934, 3-13. 

84. Mani, S., Patwardhan, S., Mishra, K., Hadkar, S., Khosla, S., & Sarawade, P. (2022, February). Wavelength and 

temperature dependent refractive index of polymer dispersed nematic liquid crystal. In 2022 First International 

Conference on Electrical, Electronics, Information and Communication Technologies (ICEEICT) (pp. 1-4). IEEE.  

85. Mani, S. A., Jessy, P. J., Lal, S., Tripathi, S. K., Khosla, S., Gharde, R. A., & Sarawade, P. B. (2015, December). 

Effect of CNT on Liquid Crystal Elastomer. In 2015 Annual IEEE India Conference (INDICON) (pp. 1-5). IEEE.  

86. Gharde, R. A., Mani, S. A., Lal, S., Tripathi, S. K., & Khosla, S. (2014, October). Thermo-optical studies of nematic 

liquid crystal elastomer. In AIP Conference Proceedings (Vol. 1620, No. 1, pp. 456-461). American Institute of 

Physics.  

87. Gharde, R. A., & Mani, S. A. (2014). Thermal Characterization of Nematic Liquid Crystal Elastomer. Asian Journal 

of Applied Science and Engineering, 3(2), 114-118.  

88. Sharma, A., Patwardhan, S., Mani, S., & Chawade, S. (2023, December). An e-learning approach to implement 

flipped learning pedagogy for physics course. In 2023 6th International Conference on Advances in Science and 

Technology (ICAST) (pp. 575580). IEEE. 

89. Vaid, A. K., Parmar, M., Srikkanth, G. R., & Meera, K. L. (2023). Intellectual Property Rights And Business 

Security. AG Publishing House (AGPH Books). 

90. Seshanna, S., & Seshanna, M. (2016). The impact personality traits, role conflict and work family conflicton 

customer orientation: a review of extant literature. International Journal of Research in Social Sciences, 6(2), 466-

480.  

91. Bhargavi, V. S., Choudhary, A., Gangadharan, S., Gambhir, V., KL, M., & Gupta, S. (2023). Social Sciences in 

Management Research: Interdisciplinary Approaches for Sustainable Business Practices. Journal of Informatics 

Education and Research, 3(2). 

92. Vembu, N. R., Meera, K. L., Suganthi, C., Sawant, R., Ravichand, M., & Pathak, P. (2023). Differential Education 

as an Approach for Improving Future Specialist’s General Competence. Journal of Informatics Education and 

Research, 3(2).  

93. Lal, S., Mani, H., KL, M., Sharma, A., Sasidharan, A., & Radha, T. (2023). Developing a strategic planning 

framework for Small and Medium Enterprises (SMES). European Chemical Bulletin, 12(5), 460-469. 

94. Seshanna, M., Periasamy, P., & Seshanna, S. (2021). ART AS AN ALTERNATIVE INVESTMENT ASSET CLASS IN 

EMERGING ECONOMIES: A STUDY LINKING PERSONALITY FACTORS TO INVESTOR BEHAVIOUR. Turkish Online 

Journal of Qualitative Inquiry, 12(6).  

95. Seshanna, M., Kumar, H., Seshanna, S., & Alur, N. (2021). THE INFLUENCE OF FINANCIAL LITERACY ON 

COLLECTIBLES AS AN ALTERNATIVE INVESTMENT AVENUE: EFFECTS OF FINANCIAL SKILL, FINANCIAL BEHAVIOUR 

AND PERCEIVED KNOWLEDGE ON INVESTORS'FINANCIAL WELLBEING. Turkish Online Journal of Qualitative Inquiry, 

12(4).  

96. Seshanna, M. INVESTORS BEHAVIOURAL STUDY ON ART AS AN ALTERNATIVE INVESTMENT ASSET CLASS. 65. 

Seshanna, S., & Seshann, M. (2017). The applied experiential learningmethod in entrepreneurship education: A 

conceptual approach. International Journal of Research in Social Sciences, 7(5), 481-488.  

97. Seshanna, S., & Seshanna, M. (2015). Learning Inclusiveness and Under-served Communities in India. 

International Journal of Physical and Social Sciences, 5(10), 142-147.  

98. Seshanna, S., & Seshanna, M. (2018). Midas Ventures A case of a financial services aggregator. International 

Journal of Research in Social Sciences, 8(4), 159-162. 



 
 

Arul Selvan M et.al                                           Journal of Science Technology and Research (JSTAR) 
 

Volume No.4, Issue No.1 (2023)                                                                                      246 

 

99. Ranjan, A., Bhaskar, D. V., Al Zaabi, O., Kumar, P., Al Hosani, K., & Muduli, U. R. (2023, March). Voltage 

fluctuations and sensitivity assessment of load flow solutions for the IEEE 9-bus system. In 2023 IEEE IAS Global 

Conference on Renewable Energy and Hydrogen Technologies (GlobConHT) (pp. 1-6). IEEE. 

100. Halder, S., Bhuyana, S., Tripathy, A., Al Zaabi, O., Swain, B., & Muduli, U. R. (2023). Development of a 

Capacitive Temperature Sensor Using a Lead-Free Ferroelectric Bi (Fe 2/3 Ta 1/3) O 3 Ceramic. IEEE Sensors 

Journal, 23(14), 15382-15390. 

101. Saxena, A., Al Zaabi, O., Al Jaafari, K., Shankar, R., Al Hosani, K., & Muduli, U. R. (2023, March). Optimal virtual 

inertia control-based frequency regulation of an interconnected microgrid with the integration of renewable 

energy sources. In 2023 IEEE IAS Global Conference on Renewable Energy and Hydrogen Technologies 

(GlobConHT) (pp. 1-6). IEEE. 

102. Panda, M., Al Zaabi, O., Al Jaafari, K., Kumar, P., Al Hosani, K., & Muduli, U. R. (2023, May). State-of-Charge 

Droop Control for Efficient Power Sharing and Transient Response in Microgrids. In 2023 IEEE IAS Global 

Conference on Emerging Technologies (GlobConET) (pp. 1-5). IEEE. 

103. Prakash, S., Al Zaabi, O., Behera, R. K., Al Jaafari, K., Al Hosani, K., & Muduli, U. R. (2023). Modeling and 

dynamic stability analysis of the grid-following inverter integrated with photovoltaics. IEEE Journal of Emerging and 

Selected Topics in Power Electronics, 11(4), 3788-3802. 

104. Khamari, S. S., Kiran, K., Behera, R. K., Yegireddy, N. K., Sharma, R., & Muduli, U. R. (2023, August). Optimized 

Design and Improved Performance of IPM-BLDC Motor for Light Electric Vehicles. In 2023 IEEE 3rd International 

Conference on Sustainable Energy and Future Electric Transportation (SEFET) (pp. 1-6). IEEE. 

105. Khamari, S. S., Kiran, K., Behera, R. K., Yegireddy, N. K., Sharma, R., & Muduli, U. R. (2023, August). Optimized 

Design and Improved Performance of IPM-BLDC Motor for Light Electric Vehicles. In 2023 IEEE 3rd International 

Conference on Sustainable Energy and Future Electric Transportation (SEFET) (pp. 1-6). IEEE. 

 


