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Abstract: This project focuses on designing and implementing a battery charger controller for a multi-zone setup, where 
each zone (A, B, C, D) contains a multiple 12V battery. The system automatically manages the charging process based on 
the battery's voltage levels. An ATmega328 microcontroller is employed to monitor the battery voltages and control the 
charging mechanism through relays. When the voltage of any battery drops below a predefined threshold, the controller 
activates the corresponding relay to initiate the charging process. The system includes an LCD display to provide real- 
time information on the charging percentage and the estimated time remaining to fully charge the battery. As the battery 
voltage increases, the estimated charging time decreases accordingly. This project ensures efficient battery management 
and provides a user-friendly interface for monitoring and control. 
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INTRODUCTION 
1.1 INTRODUCTION TO MULTI-ZONE BATTERY CHARGER CONTROLLER SYSTEM 

The evolution of battery technology and its applications in various fields has underscored the critical 

importance of efficient battery management systems. In contemporary settings where devices and systems rely 
heavily on battery power, maintaining the health and longevity of these batteries is paramount. This project aims to 

design and implement an advanced battery charger controller tailored for a multi-zone setup, where each zone (A, 
B, C, D) houses multiple 12V batteries. The core of this system is the ATmega328 microcontroller, which plays a 
pivotal role in monitoring battery voltages and controlling the charging mechanism through a series of relays. 

1.2 THE GROWING NEED FOR EFFICIENT BATTERY MANAGEMENT 
In today's technology-driven world, batteries power a wide range of devices and systems, from small 

consumer electronics to large-scale industrial applications. The efficiency and reliability of these batteries are 
crucial for the seamless operation of the devices they power. However, traditional manual charging methods are 

often inadequate, leading to issues such as overcharging or undercharging, which can significantly reduce battery 
lifespan and performance. This is where an automated battery charger controller becomes indispensable. By 

providing precise control over the charging process, the system ensures that each battery is maintained at its 
optimal charge level, thereby enhancing its performance and longevity. This is particularly important in multi- 
battery setups, where managing the charge levels of multiple batteries simultaneously can be challenging. 

1.2.1. EV BATTERY CHARGING MANAGEMENT SYSTEM 
As the price of petrol rises, electric vehicles (EVs) are growing in popularity. This situation has prompted 

numerous automakers to search for other sources of petrol energy. Because they generate less pollution, using 

electrical energy sources can benefit the environment. EVs offer significant advantages for protecting the 
environment and maximizing energy efficiency. Frequently, electric vehicles use rechargeable lithium-ion batteries. 

Compared to lead acid, it is smaller. In fact, it produces power consistently and has a 6–10 times longer energy life 
cycle than a lead–acid battery. The longevity of a lithium-ion battery can be decreased by some factors, including 
severe draining and overcharging. The size and shape of the battery and the body of the vehicle, on the other hand, 

frequently result in a limited operating range for electric vehicles (EVs). Currently, worries regarding the security 
of battery technology are severely restricting the adoption of EVs. For instance, overcharging a battery can lead to a 

significant drop in battery life as well as a severe safety risk like a fire. Therefore, in order to prevent the 
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aforementioned issues, EVs must have a battery monitoring system that can inform the user of the battery state. 

The previous battery monitoring system did nothing more than track and detect the battery's condition while 
alternating the user via the vehicle's battery indicator. 

SYSTEM AND IMPLEMENTATION 

2.1 EXISTING SYSTEM 
The existing battery charging systems, especially in multi-zone setups, primarily rely on manual or semi- 

automated processes for managing the charging of batteries. In such systems, the charging process is often 
managed by technicians who manually monitor the voltage levels of each battery and connect or disconnect 

chargers as needed. This manual approach is labour-intensive and prone to errors, such as overcharging or 
undercharging, which can significantly reduce the lifespan and performance of the batteries. Additionally, these 

systems lack advanced features like real-time data logging, remote monitoring, and predictive maintenance, which 
are crucial for ensuring optimal battery performance in modern applications. In some semi-automated systems, 
there might be some level of automation through the use of basic microcontrollers or timers, but these systems are 

usually limited in their capabilities. They often lack sophisticated algorithms to dynamically adjust the charging 
process based on real-time data. Moreover, the user interfaces in these systems are typically rudimentary, offering 

minimal information to the user and requiring manual interpretation of data, which can lead to incorrect decisions 
regarding battery management. 

The existing systems also struggle with scalability. Adding more batteries to the system often requires 

significant modifications and additional manual labor, making it difficult to adapt to growing needs. This lack of 
scalability can be a significant drawback in applications where the number of batteries may vary or increase over 

time, such as in renewable energy storage systems or electric vehicle fleets. 

2.2 PROPOSED SYSTEM 
The proposed multi-zone battery charger controller system represents a significant advancement over 

existing systems by incorporating a high level of automation, real-time monitoring, and user-friendly interface 
features. At the core of this system is the ATmega328 microcontroller, which continuously monitors the voltage 
levels of each battery in the multi-zone setup and automatically manages the charging process through relays. This 

automation ensures that each battery is charged efficiently and safely, preventing issues such as overcharging and 
undercharging that are common in manual systems. The proposed system includes advanced voltage sensors that 

provide accurate real-time data to the microcontroller. The microcontroller can activate or deactivate relays to 
connect or disconnect batteries from the charging circuit, thereby automating the entire charging process and 
eliminating the need for manual intervention. 

One of the key features of the proposed system is the inclusion of an LCD display that provides real-time 
information on the charging status of each battery. The display shows the current voltage levels, charging 

percentage, and estimated time remaining to fully charge each battery. This user-friendly interface allows users to 
easily monitor the charging process and make informed decisions. The real-time feedback ensures transparency 
and helps in maintaining the health and longevity of the batteries. The proposed system also incorporates several 

safety features to protect the batteries and the charging equipment.The design allows for easy expansion by adding 
more voltage sensors and relays, making it adaptable to various applications and setups. Whether it is a small-scale 

consumer application or a large-scale industrial setup, the system can be scaled to meet the specific needs of the 
user. This flexibility makes the proposed system suitable for a wide range of applications, from renewable energy 
storage to electric vehicle fleets. 

2.3 BLOCK DIAGRAM 
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Figure 2.1: Proposed Hardware Block Diagram 
2.3.1 BLOCK DIAGRAM DESCRIPTION 
Power Supply: 

Provides the necessary power to the entire system, ensuring that all components operate efficiently. Converts 
AC mains power to a suitable DC voltage required by the system. 

ATmega328 Microcontroller: 
The central processing unit of the system, responsible for controlling the entire battery management process. 

Executes the programmed logic to manage charging, monitors battery status, and controls other components. 

Voltage Measurement: 
Measures the voltage of the battery bank. Provides real-time voltage data to the microcontroller for monitoring 

and decision-making. 

Driver: 
Acts as an interface between the microcontroller and high-power components such as the relay. Amplifies the 

control signals from the microcontroller to drive the relay and other high-power components. 

Relay: 
An electrically operated switch used to control the connection between the power supply and the battery 

bank. Enables or disables the charging process based on the control signals from the microcontroller. 

Charge Control: 
Manages the charging process of the battery bank to ensure efficient and safe charging. Controls the charging 

current and voltage according to the battery's requirements and prevents overcharging. 

Battery Bank (12V): 
The energy storage unit of the system, consisting of one or more 12V batteries. Stores electrical energy for later 

use and provides power to connected loads when required. 

LCD Display: 
A user interface component that displays system status and information. Shows real-time data such as battery 

voltage, charging status, and other relevant parameters. 

2.4 CIRCUIT DIAGRAM 

Figure 2: Proposed Hardware Circuit Diagram 

2.4.1 CIRCUIT DIAGRAM DESCRIPTION 
DC power supply or AC-DC adapter. Connected to the Vcc and GND rails of the circuit to provide power 

to all components. Provides a stable DC voltage (e.g., 12V) to power the entire system. ATmega328 Microcontroller 

ATmega328 microcontroller. Vcc and GND pins connected to the power supply. Analog input pin (e.g., A0) 
connected to the voltage measurement circuit. Digital output pins connected to the driver circuit and LCD display. 

Central controller that manages the battery charging process, monitors voltage, and displays information. Voltage 
Measurement Voltage divider circuit (resistors). Connected across the battery bank terminals. Output connected to 
an analog input pin of the ATmega328 Relay Coil connected between the driver circuit and the power supply. 

Common (COM) and Normally Open (NO) terminals connected in series with the power supply and the battery 
bank through the charge control circuit. Charge Control Input connected to the relay output (NO terminal). Output 
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connected to the positive terminal of the battery bank. GND connected to the negative terminal of the battery bank. 
Battery Bank (12V) Positive terminal connected to the charge control output. Negative terminal connected to GND. 

Stores electrical energy for later use. LCD Display Displays real-time information such as battery voltage, charging 
status, and system messages. 

 

 

3.1 ATMEGA 328 
HARDWARE DETAILS 

 

Figure 3: Atmega 328 IC Model DIP Type 

ATMEGA 328 microcontroller, which acts as a processor for the arduino board. Nearly it consists of 28 

pins. From these 28 pins, the inputs can be controlled by transmitting and receiving the inputs to the external 
device. It also consists of pulse width modulation (PWM). These PWM are used to transmit the entire signal in a 

pulse modulation. Input power supply such as Vcc and Gnd are used. These IC mainly consists of analog and 
digital inputs. These analog and digital inputs are used for the process of certain applications. 

 
Figure 4: Atmega328 Pin Diagram 

VOLTAGE MEASURING CIRCUIT 
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Figure 5: Voltage Measuring Circuit 

The attenuator circuit reduces the voltage to a required level. The attenuator  circuit usually passive 

devices made from simple voltage divider networks. Switching between different resistances forms adjustable 
stepped attenuators and continuously adjustable ones using potentiometers. A capacitor is connected across the 

rectifier to filter out the ripples. Then the filtered output is given to the micro controller. 
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3.3 LCD DISPLAY  

 
Figure 6: LCD Module 

Liquid Crystal Displays (LCDs) have materials, which combine the properties of both liquid and crystals. 
Rather than having a melting point, they have a temperature range within which the molecules are almost as 
mobile as they would be in a liquid, but are grouped together in an ordered form similar to a crystal. An LCD 

consists of two glass panels, with the liquid crystal material sand witched in between them. The inner surface of the 
glass plates are coated with transparent electrodes which define the character, symbols or patterns to be displayed 

polymeric layers are present in between the electrodes and the liquid crystal, which makes the liquid crystal 
molecules to maintain a defined orientation angle. One each polarizer are pasted outside the two glass panels. This 
polarizer would rotate the light rays passing through them to a definite angle, in a particular direction. When the 

LCD is in the off state, light rays are rotated by the two polarizer and the liquid crystal, such that the light rays 
come out of the LCD without any orientation, and hence the LCD appears transparent. When sufficient voltage is 

applied to the electrodes, the liquid crystal molecules would be aligned in a specific direction. 

3.4 DRIVER: 
Driver is used for drive the relay. ULN2003A IC is used as driver. This IC has some special features 

 Seven Darlington’s per package 

 output current 500ma per driver (600ma peak) 
 output voltage 50v 

 integrated suppression diodes for inductive loads 
 outputs can be paralleled for higher current 
 ttl/cmos/pmos/dtl compatible inputs 

DESCRIPTION 
The ULN2001A, ULN2002A, ULN2003 and ULN2004Aare high voltage, high current Darlington arrays 

each containing seven open collector dar-lington pairs with common emitters. Each channel rated at 500mAand can 
withstand peak currents of 600mA. Suppression diodes are included for inductive load driving and the inputs are 
pinned opposite the outputs to simplify board layout. The four versions interface to all common logic families 

These versatile devices are useful for driving a wide range of loads including solenoids, relays DC motors; 
LED displays filament lamps, thermal print-head sand high power buffers ULN2001A/2002A/2003Aand 2004A is 

sup-plied in 16 pin plastic DIP packages with a copper lead frame to reduce thermal resistance. They are available 
also in small outline package (SO-16) as ULN2001D/2002D/2003D/2004D. 

Pin Diagram – ULN 2003 
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Figure 7: Driver IC ULN2003 Pin Diagram 
The ULN2003A is a high voltage, high current, Darlington Arrays each containing seven open collection 

Darlington pairs with common emitters. Each channel rated at 500mA and can withstand peak currents of 600mA. 

Suppression diodes are included for inductive load driving and the inputs are pinned opposite to outputs to simplify 
layout. It is a 5V TTL, CMOS. This versatile device is useful for driving a wide range of loads including solenoids, 

relays, DC motors, LED displays, and high power buffers. Outputs can be paralleled for higher current. 
The output of MC is applied to the input of relay driver transistor at its phase terminals. When the input 

base voltage is reduced so that the relay is de-energized, the collector current falls to zero abruptly. This sudden 

switching off the relay current induces a very high back emf in the relay coils, which may be high enough to 
puncture the collector-emitter junction at the transistor and damage it. A large capacitor connected in parallel with 
the relay coil absorbs this transient and protects the transistor. However large capacitor connected in parallel with 

the relay coil absorbs this transient, protects the transistor and sluggish the relay operations. 

3.5 RELAY 
 

Figure 8: Relay Pin Diagram 

Relays are switching devices. Switching devices are the heart of industrial electronic systems. When a relay is 

energized or activated, contacts are made or broken. They are used to control ac or dc power. They are used to 
control the sequence of events in the operation of a system such as an electronic heater, counter, welding circuits, 

and X-ray equipment, measuring systems, alarm systems and telephony. Electromagnetic relays are forms of 
electromagnets in which the coil current produces a magnetic effect. It pulls or pushes flat soft iron armatures or 

strips carrying relay contacts. Several relay contact can be operated to get several possible ON/OFF combinations. 

3.6 SINGLE POWER SUPPLY: 
Power supply gives supply to all components. It is used to convert AC voltage into DC voltage. 

Transformer used to convert 230V into 12V AC.12V AC is given to diode. Diode range is 1N4007, which is used to 
convert AC voltage into DC voltage. AC capacitor used to charge AC components and discharge on ground. LM 

7805 regulator is used to maintain voltage as constant. Then signal will be given to next capacitor, which is used to 
filter unwanted AC component. Load will be LED and resister.LED voltage is 1.75V.if voltage is above level 

beyond the limit, and then it will be dropped on resister. 

Figure 9: Power Supply Circuit 
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4.7 BATTERY 
 

Figure 10: Battery 4V 
In this project, the focus is on creating a multi-zone battery charger controller for 4V batteries connected in 

series to form 12V connections. The system employs advanced automation and real-time monitoring to ensure 

efficient and safe charging processes. Here’s an explanation of how the battery connection works: 

RESULT AND DISCUSSION 
4.1 WORKING PRINCIPLE OF MULTI-ZONE BATTERY CHARGING MONITORING 

The operation of the multi-zone battery charger controller is based on the continuous monitoring and 

control of the battery voltages. The system is designed to automatically manage the charging process, ensuring that 
each battery is charged efficiently and safely. The following sections describe the key operational principles of the 
system: 

Monitoring: 
The voltage sensors continuously measure the voltage levels of each battery in the multi-zone setup. This data 

is fed to the ATmega328 microcontroller, which processes the information in real-time. The microcontroller 

compares the voltage levels against predefined thresholds to determine the charging status of each battery. 

Control: 
The Control Based on the monitored data, the microcontroller activates or deactivates the relays to control the 

connection between the batteries and the charging circuit. If the voltage of any battery drops below the threshold, 
the microcontroller activates the corresponding relay to connect the battery to the charging circuit. This initiates the 
charging process. Once the battery voltage reaches the desired level, the microcontroller deactivates the relay to 

terminate the charging process. 

User Interface: 
The LCD display provides real-time feedback to the user. It shows the current voltage levels of each 

battery, the charging percentage, and the estimated time remaining to fully charge the battery. This information is 
updated continuously, allowing users to monitor the charging process and make informed decisions. The user- 

friendly interface ensures that users can easily manage the charging process and ensure the optimal performance of 
the batteries. 

4.2 RESULT 

 
Figure 11: Hardware Prototype model for “Multi-Zone Battery Charging Control” 
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The Above figure 5.1 show know following the components for: 
1. Charging Transformer-12V/1Amps 
2. Liquid Crystal Display -16*2 
3. Power supply transformer -12V/Amps for using hardware components 
4. Embedded Controller- Atmega 328 
5. Battery Connector- 12V for 6-Zone connector 
6. Battery Charger- AC-DC converter for voltage 13.5V-14V 
7. Driver IC- ULN 2003 to drive the relay module. 
8. Relay- 12VDC Coil type to control the charger 
9. Voltage Measurement- The Voltage measurement circuit to measure the Battery Voltage for input 

for the controller. 

 
Figure 12: Hardware side Zone 1 Battery voltage 

The figure 5.2 is monitor the zone 1 battery voltage monitoring the real time monitor for 84.56% of the 
battery voltage the charger will be turn off. 

 
Figure 13: Display the Zone 2 Battery voltage 

The figure 5.3 is shown in the battery voltage for Zone 2 is 0% of voltage and the charging time for 378 
min for the full charging for the battery the charger will be ON. The same process for every zone the battery 
charging percentage below 80% the battery charger will be turn ON for every zone to display the expected the 
charging time will be display to help of LCD monitoring 

CONCLUSION 
The multi-zone battery charger controller project represents a significant advancement in the field of 

battery management systems. By leveraging the capabilities of the ATmega328 microcontroller, the system ensures 

efficient and reliable charging of multiple 12V batteries across different zones. The continuous monitoring and real- 
time control provided by the system enhance the performance and longevity of the batteries, making it an ideal 

solution for applications ranging from renewable energy storage to electric vehicles. The user-friendly interface 
provided by the LCD display ensures that users have access to critical information, allowing for informed decision- 
making and greater control over the charging process. The project's emphasis on automation, real-time monitoring, 

and user-friendly design highlights the importance of integrating advanced technologies in battery management 
systems. As technological advancements continue to evolve, future iterations of this system could incorporate 

features such as wireless communication, remote monitoring, and advanced predictive algorithms to further 
enhance efficiency and reliability. The multi-zone battery charger controller not only addresses the current needs of 
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battery management but also sets the stage for future innovations in the field, paving the way for more sustainable 

and energy-efficient solutions. 

REFERENCES 
[1] M.S. Hossain Lipu, M.A. Hannan, Tahia F. Karim, Aini Hussain, Mohamad Hanif Md Saad, Afida Ayob, Md. Sazal Miah, 

T.M. Indra Mahlia, ―Intelligent algorithms and control strategies for battery management system in electric vehicles: Progress, 
challenges and future outlook‖, Journal of Cleaner Production, Volume 292, 2021, Page 126044. 

https://doi.org/10.1016/j.jclepro.2021.126044. 
[2] Weichao Zhuang, Zhitao Liu, Hongye Su, Guangwei Chen, ―An intelligent thermal management system for optimized lithium-

ion battery pack‖, Applied Thermal Engineering. 

[3] G. Kannayeram, N.B. Prakash, R. Muniraj, ―Intelligent hybrid controller for power flow management of PV/battery/FC/SC 
system in smart grid applications‖, International Journal of Hydrogen Energy, Volume 45, Issue 41, 2020, Pages 21779-21795. 

[4] Y. Liu, G.K. Venayagamoorthy, ―An Intelligent Energy Management System for a Photovoltaic-Battery System‖, IFAC 

Proceedings Volumes, Volume 45, Issue 21, 2012, Pages 115-120, 
[5] A. A. Ferreira, J. A. Pomilio, G. Spiazzi and L. de Araujo Silva, "Energy Management Fuzzy Logic Supervisory for Electric 

Vehicle Power Supplies System," in IEEE Transactions on Power Electronics, vol. 23, no. 1, pp. 107-115, Jan. 2008, doi: 
10.1109/TPEL.2007.911799. 

[6] Ravindra D. Jilte, Ravinder Kumar, Mohammad H. Ahmadi, Lingen Chen, ―Battery thermal management system employing 
phase change material with cell-to-cell air cooling‖, Applied Thermal Engineering, Volume 161, 2019, Page 114199. 

[7] J. Vishnupriyan, P.S. Manoharan, ―Performance Analysis of VRLA Batteries under Continuous Operation‖, International 

Journal of Research in Engineering and Technology, Volume 3, Issue 7, 2014, Pages 275-281. 
[8] R. Mahamud, C. Park, ―Reciprocating air flow for Li-ion battery thermal management to improve temperature uniformity‖, 

Journal of Power Sources, Volume 196, 2011, pages 5685–5696. 

[9] R. Suganya J. Vishnupriyan, ―Strategy for Ni-Cd Battery Performance Improvement under Deep Cycling‖, International 

Journal of Advanced Research in Electrical, Electronics and Instrumentation Engineering, Volume 4, Issue 4, 2015. 
[10] W. Qiu and Z. Qiu, "Design for symmetrical management of storage battery expert system based on single battery," 2006 

International Conference on Mechatronics and Automation, 2006, pp. 1141-1146, doi: 10.1109/ICMA.2006.257786. 

[11] Naga Ramesh Palakurti, 2023. "Evolving Drug Discovery: Artificial Intelligence and Machine Learning's Impact in Pharmaceutical 
Research" ESP Journal of Engineering & Technology Advancements 3(3): 136-147. [Link] 

[12] Naga Ramesh Palakurti, 2022. "AI Applications in Food Safety and Quality Control" ESP Journal of Engineering & Technology 
Advancements 2(3): 48-61. [Link] 

[13] Chanthati, S. R. (2024). An automated process in building organic branding opportunity, budget Intensity, recommendation in 
seasons with Google trends data. Sasibhushan Rao Chanthati. https://doi.org/10.30574/wjaets.2024.12.2.0326 

[14] Kumar Shukla, Nimeshkumar Patel, Hirenkumar Mistry, 2024.‖ Securing The Cloud: Strategies and Innovations In Network 
Security For Modern Computing Environments” Volume 11, Issue 04 pp. 1786-1796. [Link] 

[15] Muthukumaran Vaithianathan, Mahesh Patil, Shunyee Frank Ng, Shiv Udkar, 2024. "Verification of Low-Power Semiconductor 
Designs Using UVM", ESP Journal of Engineering & Technology Advancements 4(3): 28-44. 

[16] Doctor, A., B. Vondenbusch, and J. Kozak. "Bone segmentation applying rigid bone position and triple shadow check method 
based on RF data." Acta of Bioengineering and Biomechanics, 13.2 (2011): 3-11.  

[17] Jaseem Pookandy, Enhancing Customer Relationship Management with Salesforce: A Comprehensive Review, International 
Journal of Computer Engineering and Technology (IJCET), 15(4), 2024, pp. 64-84 

[18] Muthukumaran Vaithianathan, Mahesh Patil, Shunyee Frank Ng, Shiv Udkar, 2024. "Energy-Efficient FPGA Design for 
Wearable and Implantable Devices" ESP International Journal of Advancements in Science & Technology (ESP-IJAST) Volume 2, Issue 
2: 37-51. 

[19] Jacopo Pianigiani, Michal Styszynski, Atul S Moghe, Joseph Williams, Sahana Sekhar Palagrahara Chandrashekar, Tong Jiang, 
Rishabh Ramakant Tulsian, Manish Krishnan, Soumil Ramesh Kulkarni, Vinod Nair, Jeba Paulaiyan, Sukhdev S. Kapur, Ashok 
Ganesan, 2020. Automation of Maintenance Mode Operations for Network Devices, US10742501B1. [Link] 

[20] Chandrakanth Lekkala, ―Utilizing Cloud – Based Data Warehouses for Advanced Analytics: A Comparative Study‖, International 
Journal of Science and Research (IJSR), Volume 11 Issue 1, January 2022, pp. 1639-1643, 
https://www.ijsr.net/getabstract.php?paperid=SR24628182046 

[21] Julian, Anitha , Mary, Gerardine Immaculate , Selvi, S. , Rele, Mayur & Vaithianathan, Muthukumaran (2024) Blockchain based 
solutions for privacy-preserving authentication and authorization in networks, Journal of Discrete Mathematical Sciences and 
Cryptography, 27:2-B, 797–808, DOI: 10.47974/JDMSC-1956 

[22] Muthukumaran Vaithianathan, 2024. "Digital Signal Processing for Noise Suppression in Voice Signals", IJCSPUB - 

INTERNATIONAL JOURNAL OF CURRENT SCIENCE (www.IJCSPUB.org), ISSN: 2250-1770, Vol.14, Issue 2, page no.72-80, 

April-2024, Available: https://rjpn.org/IJCSPUB/papers/IJCSP24B1010.pdf 

https://espjeta.org/Volume3-Issue1/JETA-V3I3P107.pdf
https://espjeta.org/Volume2-Issue3/JETA-V2I3P111.pdf
https://doi.org/10.30574/wjaets.2024.12.2.0326
https://www.irjet.net/archives/V11/i4/IRJET-V11I4289.pdf
https://patentimages.storage.googleapis.com/af/f3/23/8fa9505cc26dea/US10742501.pdf
https://www.ijsr.net/getabstract.php?paperid=SR24628182046
https://doi.org/10.47974/JDMSC-1956
https://rjpn.org/ijcspub/papers/IJCSP24B1010.pdf


International Conference on Exploring AI, IOT, Science & Technology (ICEAIST)-2024 

Special Issue of ICEAIST-24 1
0 

 

 

[23] Muthukumaran Vaithianathan, "Real-Time Object Detection and Recognition in FPGA-Based Autonomous Driving 
Systems," International Journal of Computer Trends and Technology, vol. 72, no. 4, pp. 145-152, 2024. Crossref, 
https://doi.org/10.14445/22312803/IJCTT-V72I4P119 

[24] Muthukumaran Vaithianathan, Mahesh Patil, Shunyee Frank Ng, Shiv Udkar, 2023. "Comparative Study of FPGA and GPU for 
High-Performance Computing and AI" ESP International Journal of Advancements in Computational Technology (ESP-IJACT) Volume 
1, Issue 1: 37-46. [PDF] 

[25] Muthukumaran Vaithianathan, Mahesh Patil, Shunyee Frank Ng, Shiv Udkar, 2024. "Low-Power FPGA Design Techniques for 
Next-Generation Mobile Devices" ESP International Journal of Advancements in Computational Technology (ESP-IJACT) Volume 2, 
Issue 2: 82-93. [PDF] 

[26] Dhamotharan Seenivasan, Muthukumaran Vaithianathan, 2023. "Real-Time Adaptation: Change Data Capture in Modern Computer 
Architecture" ESP International Journal of Advancements in Computational Technology (ESP-IJACT) Volume 1, Issue 2: 49-61. 
[PDF] 

[27] Muthukumaran Vaithianathan, Mahesh Patil, Shunyee Frank Ng, Shiv Udkar, 2024. "Integrating AI and Machine Learning with 
UVM in Semiconductor Design" ESP International Journal of Advancements in Computational Technology (ESP-IJACT) Volume 
2, Issue 3: 37-51. [PDF] 

[28] Chanthati, Sasibhushan Rao. (2021). A segmented approach to encouragement of entrepreneurship using data science. World Journal of 

Advanced Engineering Technology and Sciences. https://doi.org/10.30574/wjaets.2024.12.2.0330, [link]  

[29] Patel, N. (2024, March). SECURE ACCESS SERVICE EDGE(SASE): ―EVALUATING THE IMPACT OF CONVEREGED 
NETWORK SECURITYARCHITECTURES IN CLOUD COMPUTING.‖ Journal of Emerging Technologies and Innovative 
Research. https://www.jetir.org/papers/JETIR2403481.pdf 

[30] Vishwanath Gojanur , Aparna Bhat, ―Wireless Personal Health Monitoring System‖, IJETCAS:International Journal of 
Emerging Technologies in Computational and Applied Sciences,eISSN: 2279-0055,pISSN: 2279-0047, 2014. [Link] 

[31] Mistry, H., Shukla, K., & Patel, N. (2024). Transforming Incident Responses, Automating Security Measures, and 
Revolutionizing Defence Strategies throughAI-Powered Cybersecurity. Journal of Emerging Technologies and Innovative 
Research, 11(3), 25. https://www.jetir.org/ 

[32] Aparna Bhat, ―Comparison of Clustering Algorithms and Clustering Protocols in Heterogeneous Wireless Sensor Networks: A 
Survey,‖ 2014 INTERNATIONAL JOURNAL OF SCIENTIFIC PROGRESS AND RESEARCH (IJSPR)-ISSN : 2349-4689 Volume 
04- NO.1, 2014. [Link] 

[33] Shashikant Tank Kumar Mahendrabhai Shukla,  Nimeshkumar Patel, Veeral Patel, 2024.‖ AI BASED CYBER SECURITY DATA 
ANALYTIC DEVICE‖, 414425-001, [Link] 

[34] Aparna Bhat, Rajeshwari Hegde, ―Comprehensive Study of Renewable Energy Resources and Present Scenario in India,‖ 2015 
IEEE International Conference on Engineering and Technology (ICETECH), Coimbatore, TN, India, 2015. [Link] 

[35] Sarangkumar Radadia Kumar Mahendrabhai Shukla ,Nimeshkumar Patel ,Hirenkumar Mistry,Keyur Dodiya 2024.‖ CYBER 
SECURITY DETECTING AND ALERTING DEVICE‖, 412409-001, [Link] 

[36] Aparna K Bhat, Rajeshwari Hegde, 2014. ―Comprehensive Analysis Of Acoustic Echo Cancellation Algorithms On DSP 
Processor‖, International Journal of Advance Computational Engineering and Networking (IJACEN), volume 2, Issue 9, pp.6-
11. [Link] 

[37] Nimeshkumar Patel, 2022.‖ QUANTUM CRYPTOGRAPHY IN HEALTHCARE INFORMATION SYSTEMS: ENHANCING 
SECURITY IN MEDICAL DATA STORAGE AND COMMUNICATION‖, Journal of Emerging Technologies and Innovative 
Research,   volume 9, issue 8, pp.g193-g202. [Link] 

[38] Bhat, A., & Gojanur, V. (2015). Evolution Of 4g: A Study. International Journal of Innovative Research in ComputerScience & 
Engineering (IJIRCSE). Booth, K. (2020, December 4). How 5G is breaking new ground in the construction industry. BDC 
Magazine.https://bdcmagazine.com/2020/12/how-5g-is-breaking-new-ground-in-the-constructionindustry/. [Link] 

[39] Nimeshkumar Patel, 2021.‖ SUSTAINABLE SMART CITIES: LEVERAGING IOT AND DATA ANALYTICS FOR ENERGY 
EFFICIENCY AND URBAN DEVELOPMENT‖, Journal of Emerging Technologies and Innovative Research, volume 8, Issue 3, 
pp.313-319. [Link]  

[40] Bhat, A., Gojanur, V., & Hegde, R. (2014). 5G evolution and need: A study. In International conference on electrical, electronics, 
signals, communication and optimization (EESCO)—2015.[Link] 

[41] A. Bhat, V. Gojanur, and R. Hegde. 2015. 4G protocol and architecture for BYOD over Cloud Computing. In Communications 
and Signal Processing (ICCSP), 2015 International Conference on. 0308-0313. Google Scholar. [Link]  

[42] Gokul Ramadoss , 2022.‖ Care and Disease Management: Why Managed Care Organizations (MCOs) Need to have an 
Inclusive Approach to Patient Care‖, Progress in Medical Science, VOL 6, NO. 3, PAGE 1 – 5, [Link] 

[43] Gokul Ramadoss , 2022.‖ EHR & EMR - A Wholesome View on its Impact in EDI Transaction‖, Progress in Medical Science, 
VOL 6, NO. 5, PAGE 1 – 4, [Link] 

[44] Radhika Kanubaddhi, "Real-Time Recommendation Engine: A Hybrid Approach Using Oracle RTD, Polynomial Regression, 
and Naive Bayes," SSRG International Journal of Computer Science and Engineering , vol. 8,  no. 3, pp. 11-16, 2021. Crossref, 
https://doi.org/10.14445/23488387/IJCSE-V8I3P103 

[45] Radhika Kanubaddhi, 2022. "Designing an Enterprise-Grade, Cloud-Native Chatbot Solution for the Hospitality Industry Using 
Azure QnA Maker and Azure LUIS", ESP Journal of Engineering & Technology Advancements,  2(1): 56-62. 
https://espjeta.org/jeta-v2i1p108 

https://doi.org/10.14445/22312803/IJCTT-V72I4P119
https://www.espjournals.org/IJACT/2023/Volume1-Issue1/IJACT-V1I1P107.pdf
https://www.espjournals.org/IJACT/2024/Volume2-Issue2/IJACT-V2I2P112.pdf
https://www.espjournals.org/IJACT/2023/Volume1-Issue2/IJACT-V1I2P106.pdf
https://www.espjournals.org/IJACT/2024/Volume2-Issue3/IJACT-V2I3P104.pdf
https://doi.org/10.30574/wjaets.2024.12.2.0330
https://wjaets.com/sites/default/files/WJAETS-2024-0330.pdf
https://www.jetir.org/papers/JETIR2403481.pdf
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=bc2c7c9168904fa671475f4a6c60ae16e0083b81
https://www.jetir.org/
http://www.ijspr.com/citations/v4n1/IJSPR_0401_102.pdf
https://www.ijspr.com/citations/v4n1/IJSPR_0401_102.pdf
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=nMlKa5wAAAAJ&citation_for_view=nMlKa5wAAAAJ:UeHWp8X0CEIC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=o-xDC1kAAAAJ&citation_for_view=o-xDC1kAAAAJ:UeHWp8X0CEIC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=o-xDC1kAAAAJ&citation_for_view=o-xDC1kAAAAJ:UeHWp8X0CEIC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=nMlKa5wAAAAJ&citation_for_view=nMlKa5wAAAAJ:IjCSPb-OGe4C
https://www.iraj.in/journal/journal_file/journal_pdf/3-78-140955037406-11.pdf
https://www.jetir.org/papers/JETIR2208626.pdf
https://scholar.google.com/scholar?oi=bibs&hl=en&cites=4880596433768276440&as_sdt=5
https://www.jetir.org/papers/JETIR2103432.pdf
https://scholar.google.com/scholar?oi=bibs&hl=en&cites=8265388790515586242&as_sdt=5
https://scholar.google.com/scholar?q=A.+Bhat%2C+V.+Gojanur%2C+and+R.+Hegde.+2015.+4G+protocol+and+architecture+for+BYOD+over+Cloud+Computing.+In+Communications+and+Signal+Processing+%28ICCSP%29%2C+2015+International+Conference+on.+0308--0313.
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=o-xDC1kAAAAJ&citation_for_view=o-xDC1kAAAAJ:u5HHmVD_uO8C
https://www.promedsci.org/articles/Care%20and%20Disease%20Management%20%20Why%20Managed%20Care%20Organizations%20%20MCOs%20%20Need%20to%20have%20an%20Inclusive%20Approach%20to%20Patient%20Care
https://www.promedsci.org/articles/EHR%20%20%20EMR%20-%20A%20Wholesome%20View%20on%20its%20Impact%20in%20EDI%20Transaction
https://doi.org/10.14445/23488387/IJCSE-V8I3P103
https://espjeta.org/jeta-v2i1p108


International Conference on Exploring AI, IOT, Science & Technology (ICEAIST)-2024 

Special Issue of ICEAIST-24 1
1 

 

 

[46] Anusha Medavaka, 2024. "AWS AI from Financial Services Transforming Risk Management and Investment Strategies" ESP 
International Journal of Advancements in Computational Technology (ESP-IJACT) Volume 2, Issue 3: 116-129. 

[47] Muthukumaran Vaithianathan, Mahesh Patil, Shunyee Frank Ng, Shiv Udkar, 2024. "Verification of Low-Power Semiconductor 
Designs Using UVM", ESP Journal of Engineering & Technology Advancements  4(3): 28-44. 

[48] Lakshmana Kumar Yenduri, 2024. "Low Latency High Throughput Data Serving Layer for Generative AI Applications using the REST-
based APIs" ESP International Journal of Advancements in Computational Technology (ESP-IJACT) Volume 2, Issue 3: 61-76.   

[49] Anusha Medavaka, 2023. "Building Intelligent Systems on AWS: From Data Lakes to AI-Powered Insights", ESP International Journal 
of Advancements in Computational Technology (ESP-IJACT)  Volume 1, Issue 3: 68-80. 

 

 
 
 

 

 


