
Conferences  > 2025 2nd International Confer... 

Analysis on Internet of Things-Based Battery Management Systems: ML-SDWSN-
Based Real-Time Data Gathering of Battery Parameters
Publisher: IEEE Cite This  PDF

R. Prabu ; N. Kumar All Authors

33
Full
Text Views

   

Abstract

Document Sections

I. Introduction

II. Literature Review

III. System Implementation

IV. Result and Discussion

 Conclusion

Authors

Figures

References

Keywords

Metrics

More Like This

Footnotes

Abstract:
Internet of Things has transformed Battery Management System monitoring and management with real-time battery
parameter acquisition, analysis, and control for safety and performance. Traditional battery management systems lack
flexibility, scalability, and data processing speed. This applies especially to the increasingly complex battery-powered
systems used in electric vehicles, renewable energy storage, and portable devices. This study examines battery
management systems combining s and Machine Learning to collect data and make choices in real time for the Internet
of Things. We looked into how Internet of Things frameworks could improve Battery Management System performance
by making it easier for sensors in different places to share data. This would let us keep an eye on important battery
metrics like temperature, voltage, Stare of Health (SoH), and State of Charge (SoC) all the time. Machine Learning
algorithms and Software Defined Wireless Sensor Networks improve data aggregation and processing. Machine
learning models can optimise charging and discharging cycles, predict battery behaviour, and identify breakdown signs.
Software Defined Wireless Sensor Networks offer diverse types of networks to guarantee fast data transfer over large
systems with minimal energy consumption. This paper analysed and evaluated advantages, disadvantages, and
prospects of Battery Management System based Internet of Things topologies Machine learning algorithms. In addition,
Internet of Things enabled Battery Management System need to consider scalability, energy efficiency, and security.
The survey is on the status and future trends of intelligent battery management systems. There is a need to incorporate
IoT and machine learning for optimizing battery usage, lifespan, and safety in various industries.
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I. Introduction
The growing usage of battery-powered devices in electric vehicles, portable electronics, and Renewable energy
sources have necessitated the need for Battery Management Systems (BMS) that are efficient and reliable. These
systems monitor and manage a number of characteristics such as temperature, voltage, current, and state of
health (SoH) in order to ensure safe functioning, optimal performance, and longevity of the batteries. However,
real-time data BMSs are limited by real-time data collection and processing, advanced battery configurations, and
flexibility. There is a noticeable uptick in interest in incorporating IoT frameworks into BMSs because of the
advances it offers in data-driven battery optimization, adaptive decision-making, and real-time monitoring [1].
Battery Management Systems (BMS) are becoming increasingly necessary as businesses rely more on battery-
operated equipment, such as portables, electric vehicles, and renewable energy systems. They ensure that
batteries operate securely, maximize performance, and extend their life by regulating various parameters like
temperature, voltage, and current. However, real-time information handling, scalability, and adaptability to various
battery types are problems for conventional Battery Management Systems (BMSs). The integration of IoT into
BMS, which improves data-based temperature monitoring, optimization, and decision making inside the battery
management system, is also of importance due to these difficulties [1]. A system connected to the internet would
usually include a battery management system (BMS) that is aided with the help of an interconnected grouping of
sensors, which they use to constantly track battery metrics. The sensors continuously performed monitoring and
sent the information to a unit for further assessment. Still, IoT-based networks of sensors create an incredible
volume of information that is hard to tackle for systems that require highly efficient processing and energy-
economical use [2]. One such alternative is software-defined wireless sensor networks, which have the ability to
switch off their sensors and dynamically optimize the configuration of the network to real-time conditions with the
use of energy-economical communication frameworks. These systems are especially designed to accommodate
and effectively handle data in bulk and subsequently are helpful for BMSs, which are designed based on the
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Internet of Things (IoT). ML techniques are a fundamental factor in improving the performance of IoT-encapsulated
Battery Management Systems (BMS). Using advanced machine learning algorithms, managers of battery
management systems (BMSs) can optimize the processes of charging and electric discharging, anticipate possible
issues, and evaluate the remaining useful life (RUL). Training machine learning models to find performance
irregularities of the battery offers even greater assistance. The model can detect a decrease in performance, which
means that some failure or damage is bound to occur. The implementation of algorithms such as neural networks,
decision trees, and support vector machines (SVMs) becomes quite significant, especially in today’s world, where
technology is common [3]. corporating machine learning into software-defined wireless sensor networks enhances
the process of data acquisition, filtering, and analysis, ultimately relieving the CPU and speeding up system
responsiveness and scalability [4]. Nonetheless, there are still a large number of issues to be solved despite the
potential of weaving IoT, SDWSNs, and ML into the BMS. These challenges include ensuring the system spans
over multiple large heterogeneous systems, the privacy and security issues of the data, and the energy versus
data transmission debate. In addition, the most appropriate strategies on how to achieve real-time fault-tolerant
systems while working within the resource constraints of the IoT devices need to be developed. The recent
developments in distributed learning models and edge computing using federated learning have provided some of
the solutions to these problems by allowing processing and decisions to be made at the edge rather than sending
data to a central server for storage and processing [5]. In this work, we present a broad review of Battery
Management Systems (BMS) with a special focus on IoT driven time-critical data collection, such as machine
learning algorithms based Software Defined Wireless Sensor Networks. We consider the Internet-of-Things (IoT)
based BMS design principles, the way they gather data, and their communication framework
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