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The proposed system design, the essential results obtained, and its relevance
to modern automotive applications. The updated version now begins by
identifying the dual challenge of increasing road accidents and the
performance degradation of electric vehicle (EV) batteries, emphasizing the
lack of integrated solutions that address both safety and battery reliability in
a unified manner. Then, this study concisely describes the system design,
highlighting the use of an internet of things (loT)-enabled architecture
incorporating an ADXL345 accelerometer for collision detection, global
positioning system (GPS)/global system for mobile communications (GSM)
modules for emergency alerting, and voltage, current, and temperature
sensors for real-time battery monitoring, all interconnected through Arduino
and ESP8266-based cloud communication. The abstract now summarizes
key experimental results, including the system’s demonstrated accuracy in
impact recognition, reduced alert latency, and reliable battery-parameter
tracking supported by effective cloud visualization. Finally, this study
strengthened the automotive relevance by emphasizing how this integrated
platform enhances emergency responsiveness, supports predictive
maintenance, and offers practical value for EVs, commercial fleet
operations, and broader intelligent transportation applications. The revised
abstract now provides a balanced, complete, and technically informative
overview aligned with academic and automotive industry expectations.
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1. INTRODUCTION

The internet of things (IoT) has risen as a progressive innovation that empowers a arrange of
physical gadgets interconnected in such a way that they communicate and trade information consistently
without human mediation. 10T has as of now been executed in down to earth life, such as in the field of
domestic mechanization, shrewd water metering, and vehicle security, which demonstrates its position as the
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"framework of data community.” Things that have sensors, Arduino programming, organizing equipment,
and internet protocol (IP) addresses permit this thing to transmit information proficiently [1], in this way
amplifying conventional web functionalities to a more extensive run of gadgets. With the development in 10T
selection, its utilization in street security and administration of electric vehicles (EV) gets to be of vital
importance. Road mischances, being one of the primary causes of passing in cities [2], require the
establishment of modern mischance location and anticipation frameworks. 10T sensors introduced in inclined
ranges can track activity patterns, distinguish peculiarities, and communicate with vehicle-mounted loT
gadgets to caution drivers approximately up and coming risks. In case of a mishap, the framework may send
alarms to crisis administrations for quick offer assistance, subsequently impressively lessening the reaction
time and sparing lives.

Moreover, loT-driven arrangements for EV battery checking have come into conspicuousness since
EVs have ended up an biological substitute for customary fuel-run vehicles [3]. Lithium-ion batteries,
commonly utilized in EVs, offer points of interest like vitality proficiency and natural benefits but confront
challenges such as cheating, profound releases, and restricted run due to battery estimate. Existing battery
observing frameworks fundamentally inform clients through in-vehicle markers [4], but IoT innovation
presently empowers real-time information sharing with clients and producers, improving security, execution,
and maintenance. This paper proposes an coordinates 10T-based arrangement to address basic challenges in
both vehicle security frameworks and battery administration [5]. The framework would minimize the rate of
street mischances by proactive location and caution components, whereas keeping up battery wellbeing and
security in EVs through real-time checking and notices. By leveraging 10T's tremendous potential, this
approach advances more secure transportation and feasible vitality administration [6].

The growing adoption of EVs and the need for enhanced road safety have introduced new
challenges in the domain of intelligent transportation systems (ITS). Despite advances in vehicle design and
safety mechanisms [7], road accidents remain a significant cause of fatalities globally. Moreover, the
performance of lithium-ion batteries—commonly used in EVs—can degrade over time due to factors like
overcharging, excessive discharge, and thermal stress. These issues not only compromise the reliability of
EVs but also pose risks to driver safety and system performance.

10T technology has emerged as a transformative tool in addressing such problems by enabling
real-time communication, data acquisition, and decision-making. Previous studies have demonstrated the use
of 10T for accident detection through global positioning system (GPS) and global system for mobile
communication (GSM) modules, as well as for EV battery monitoring through sensor-based diagnostics.
However, most existing solutions treat vehicle safety systems and battery management as separate entities.
This lack of integration can limit the effectiveness of emergency response and predictive maintenance
strategies [8].

This study addresses this gap by proposing a smart loT-driven vehicle safety and battery
management system that combines accident detection and battery health monitoring into a unified
architecture. This integrated system not only identifies collisions using accelerometers and GPS modules but
also monitors key battery parameters such as voltage, temperature, current, and state of charge (SoC). By
utilizing microcontrollers (Arduino Uno) and communication modules (ESP8266 and GSM), the system
provides real-time alerts and performance data through cloud platforms like ThingSpeak [9].

This work improves upon earlier approaches by offering dual functionality in a single embedded
framework, minimizing system complexity while maximizing operational reliability. Compared to traditional
vehicle safety systems and standalone battery monitoring platforms, this study's integrated solution supports
both preventive and reactive measures, enhancing the safety and sustainability of EVs [10]. The contributions
of this paper are demonstrated through hardware implementation, sensor calibration, cloud integration, and
visual analytics, all of which are discussed in subsequent sections.

The subsequent sections of this manuscript are organized to clearly demonstrate the development,
implementation, and relevance of the proposed smart loT-driven vehicle safety and battery management
system. The literature review section discusses existing studies and highlights the limitations of current
solutions, thereby justifying the need for an integrated approach. The system implementation section
provides a detailed description of the hardware and software components used, along with the data flow and
system architecture. This is followed by the hardware and software requirements and calibration techniques,
which validate the technical feasibility and accuracy of the system. In the visualization and analysis section,
this study present real-time monitoring results using dashboard interfaces, including accident alerts and
battery parameter readings, to demonstrate system effectiveness. The results and discussion segment
interprets these outputs to show how the system enhances emergency responsiveness and battery reliability.
Finally, the conclusion and future scope sections summarize the key contributions and propose potential
advancements such as artificial intelligence (Al) integration, vehicle-to-everything (V2X) communication,
and autonomous rescue operations, reinforcing the broader impact and future relevance of our solution.
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2. LITERATURE REVIEW

The developing request for EVs has highlighted the significance of effective battery administration
frameworks to keep up the security, execution, and lifespan of lithium-ion batteries. Various considers have
investigated 10T and progressed checking innovations to address these challenges successfully. loT-enabled
battery management systems gives real-time checking of basic parameters such as voltage, temperature, and
SoC, advertising critical focal points over conventional in-vehicle indicators. Zhai et al. [11] recognized
communication challenges in ITS frameworks and proposed joining IoT and 5G innovation to upgrade
information transmission effectiveness. Table 1 gives the comparative details for the study in existing
methodology to the proposed system, along with implementation results.

Table 1. Literature survey for the study

Reference Study Implemented/proposed system Result of the implementation
[12] ITS + 10T + 5G integration Proposed combining loT with 5G to Enhanced communication efficiency
address data transmission challenges in is crucial for real-time EV battery and
ITS. traffic monitoring.
[13] GSM and GPS-based accident  Implemented a GSM and GPS-based Immediate alerting system improves
detection system to detect and report accidents. emergency response and reduces
fatality rates.
[13] Cloud-based loT monitoring Used cloud loT platforms for Enabled predictive maintenance and
for EV batteries centralized data collection and improved EV battery lifespan and
maintenance alerts. safety.
[14] loT with machine learning for  Integrated machine learning with loT to  Early warning of battery faults leads
battery prediction predict battery degradation patterns. to proactive maintenance and better
performance.
[15], [16] Dynamic charging systems Investigated I0T in real-time EV Smart charging minimizes energy
with 10T charging and energy demand prediction.  waste and supports stable battery
operation.
[17],[18]  Optimized charging and Developed optimized charging Reduced energy consumption and
real-time diagnostics algorithms and monitoring tools for EV improved overall battery health and
batteries. lifespan.
[19] Al and loT in battery thermal Reviewed Al-based battery Al-enhanced battery management

management

management systems integration for
thermal and performance management.

systems improve safety, efficiency,
and adaptability in EV environments.

In spite of the fact that centered on ITS, their discoveries underline the significance of solid
communication systems, which are fundamental for real-time EV battery observing. Essentially, Lee and
Wu [20] emphasized the utilize of GSM and GPS modules for mishap discovery, exhibiting their potential
pertinence in loT-based battery status checking systems. Das et al. [21] investigated the utilization of
cloud-based 10T stages for centralized information collection and proactive support of EV batteries. Their
study illustrated how such frameworks can inform clients and producers of breaking down battery conditions,
subsequently diminishing dangers and expanding battery life. Mohammed et al. [22] advanced illustrated the
utility of lIoT systems coordinates with machine learning calculations to anticipate battery debasement
designs, empowering preventative upkeep, and progressed safety. Inspected the part of 10T in energetic EV
charging frameworks, centering on real-time vitality request determining and network [23]. Their investigate
highlighted how optimized charging designs can diminish vitality squander and keep up battery wellbeing.
Collectively, these considers emphasize the transformative potential of 10T in moving forward EV battery
administration by upgrading security, proficiency, and client encounter [24].

To address the limitations in existing systems, this study introduces a novel, integrated loT-driven
framework that simultaneously manages vehicle safety and EV battery health—an area not comprehensively
addressed in prior research. Unlike previous solutions that treat accident detection and battery monitoring as
separate systems, our approach merges both functionalities into a unified architecture [25]. The proposed
system incorporates an accelerometer-based crash detection mechanism, real-time GPS tracking, and
automated emergency alerts via GSM, enhancing post-accident response time. In parallel, it continuously
monitors key battery parameters such as voltage, current, temperature, and SoC, and uploads data to a cloud
platform (ThingSpeak) using an ESP8266. What sets this system apart is its predictive capability—using data
analytics to detect potential battery faults before failure occurs—and its ability to notify users through a
mobile interface [25]. This dual-purpose system represents a new contribution to the field by offering a
holistic, real-time, and user-friendly solution for both vehicle safety and EV battery reliability.

This comparative discussion highlights the proposed system improves upon current approaches in
terms of responsiveness, fault detection, and energy efficiency. Unlike conventional accident detection
systems that rely on manual reporting or delayed onboard diagnostics, our integrated architecture automates
crash identification using an ADXL345 accelerometer and immediately transmits location-specific alerts via
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GSM and GPS, thereby significantly reducing emergency response time. Furthermore, compared with
traditional battery management systems platforms that typically offer only localized indicators, the
loT-enabled battery monitoring provides continuous cloud-based data analytics, allowing early identification
of abnormal voltage, temperature, or current deviations—improving predictive fault detection and preventing
thermal or electrical failures. In terms of energy efficiency, existing systems often operate as isolated
modules with redundant sensing and processing, while the unified loT-driven framework minimizes
hardware duplication, optimizes data transmission, and supports adaptive control strategies that enhance
battery performance and reduce unnecessary power consumption. These comparative insights clearly
establish that the proposed system offers measurable advancements beyond prior standalone vehicle safety or
battery management systems solutions.

3. IMPLEMENTATION OF THE SYSTEM
3.1. System hardware and functioning

A keen loT-driven vehicle security and battery administration framework combines cutting-edge
innovation to guarantee a more secure, more effective, and ecologically neighborly driving encounter.
The framework joins progressed sensors such as light detection and ranging (LiDAR), radar, ultrasonic, and
cameras for comprehensive collision location and avoidance, nearby real-time cautions and independent
crisis braking for upgraded security. Driver behavior is checked through Al-powered frameworks that
identify weakness, diversions, or abnormalities, activating alarms to avoid mishaps. Natural sensors and
GPS-enabled I0T integration give real-time overhauls on street conditions, activity, and climate, guaranteeing
educated decision-making amid ventures.

Despite notable advancements in vehicle safety technologies and battery management systems,
several challenges remain unresolved. Existing accident detection systems often lack integration with
emergency response mechanisms and rely on manual intervention, which delays timely assistance. Similarly,
many EV battery monitoring systems operate in isolation, providing limited real-time data and lacking
predictive capabilities for performance degradation. These fragmented solutions fail to offer a comprehensive
and proactive safety net for drivers and vehicle health.

Furthermore, interoperability between different 10T components and the seamless transmission of
data to cloud platforms are often inconsistent, leading to reliability concerns. The current study addresses
these gaps by developing an integrated smart loT-driven vehicle safety and battery management system.
It combines real-time accident detection with predictive battery health monitoring in a unified framework,
utilizing cloud-based analytics and wireless communication. This holistic approach aims to improve
emergency responsiveness, enhance battery performance, and promote a safer, more efficient
driving experience. Figure 1 presents a block diagram of the smart loT-driven vehicle safety and battery
management system.

On the battery administration side, the framework leverages loT to persistently screen basic
parameters like voltage, current, temperature, and SoC, guaranteeing the battery works inside secure limits.
Prescient analytics fueled by 10T cloud administrations evaluate battery wellbeing, optimizing upkeep plans
and amplifying life expectancy. Versatile charging calculations upgrade effectiveness, decrease vitality
wastage, and back integration with renewable vitality sources. Besides, the framework encourages
over-the-air upgrades for firmware and information sharing, advancing nonstop enhancement and consistent
client encounters. Together, these highlights make a strong, cleverly vehicle administration system that
prioritizes security, execution, and supportability.

3.2. Hardware and software requirements
The complete hardware and software requirements can be discussed in this chapter. Figure 1 shows
the block diagram. It illustrates the smart loT-driven vehicle safety and battery management system.

3.2.1. Hardware requirements
The hardware requirements of the proposed system are described as follows:
i) Battery (11.2 V): powers the whole framework and the vehicle's electronic components. The voltage is
reasonable for small-scale 10T applications.
ii)  Switch: controls the system's control state, guaranteeing manual supersede capabilities.
iii) Sensors
—  Voltage sensor: screens the battery voltage to anticipate cheating or profound discharge.
—  Temperature sensor: tracks battery and natural temperature for secure operations.
—  Current sensor: measures the current stream to optimize control utilization and avoid overloading.

Int J Adv Appl Sci, Vol. 15, No. 3, September 2026: 1085-1097



Int

J Adv Appl Sci ISSN: 2252-8814 a0 1089

iv)

v)
vi)

vii)

—  ADXL345 (accelerometer): identifies sudden vehicle developments, crashes, or tilts for mischance
detection.

Direct current (DC) engine (as vehicle): simulates the vehicle's impetus framework in small-scale

prototypes.

GPS module: tracks the vehicle's real-time area, supporting in-route and mishap alarm systems.

LM2596 voltage regulator: ensures a steady control supply for delicate components like

microcontrollers and communication modules.

Arduino Uno: serves as the essential microcontroller for handling information from sensors and

controlling outputs.

viii) Liquid crystal display (LCD) with driver

—  Displays framework status, counting battery levels, alarms, and area data via GSM module.

—  Facilitates SMS communication for alerts, such as sending crash notifications or battery health
updates.

ESP8266 Wi-Fi module: enables wireless connectivity to upload data to cloud platforms like

ThingSpeak.

LED indicators: provide visual cues for system status, such as charging, discharging, or fault conditions.

Smartphone: acts as a user interface to receive notifications, monitor system parameters, and control

functions remotely.
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Figure 1. Block diagram of the smart loT-driven vehicle safety and battery management system

3.2.2. Software requirements

The software requirements essential for implementing the smart loT-driven vehicle safety and

battery management system are outlined as follows:

i)

i)
i)
iv)
v)

vi)

3.3.

Arduino IDE: used for programming the Arduino Uno to oversee sensor inputs, yields, and framework
logic.

ThingSpeak platform: cloud-based loT stage for real-time information visualization, capacity, and
analytics.

Embedded code for sensors: specific libraries and calculations for meddle with components like
ADXL345, GPS, and GSM.

IoT communication protocols: message queuing telemetry transport (MQTT) or hypertext transfer
protocol (HTTP) for sending information from the ESP8266 to ThingSpeak or other cloud servers.
Mobile App or dashboard: a smartphone app or web interface to show cautions, framework
measurements, and control functionalities.

Data analytics scripts: algorithms for handling sensor information on ThingSpeak to produce bits of
knowledge such as accident detection or battery health predictions.

Integration workflow
The integration workflow of the system includes:

Smart internet of things driven vehicle safety and battery management system (Batchalakuri Jyothi)
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i)  Sensors collect real-time information on battery wellbeing, area, and natural conditions.

ii)  Arduino Uno forms this information, showing it on the LCD and activating alarms by means of LEDs
or GSM.

iii) ESP8266 sends information to ThingSpeak for real-time checking and analytics.

iv) Alerts (e.g., moo battery and mishaps) are pushed to the client through GSM or a versatile app.

v) Users can see nitty-gritty information and patterns on ThingSpeak or control the framework remotely
through Wi-Fi.

vi) This combination of equipment and computer program guarantees a dependable, versatile, and user-
friendly arrangement for vehicle security and battery administration.

3.4. Calibration techniques
The calibration techniques applied in the smart loT-driven vehicle safety and battery management
system are outlined as follows:

i)  Sensor calibration: ADXL345 accelerometer: position the sensor in a stationary position to degree zero
acceleration. Make the crucial changes for offsets and scale utilizing calibration software. Try
subjecting known powers or expanding speeds, if conceivable, and compare the result for verification.

ii) Voltage, temperature, and current sensors: get the reference values from a multimeter or any other
standard estimation contraption. Program changes for genuine sensor readings.

iii) GPS calibration: affirm the GPS module utilizing the zone data of any known reference point. Update
the firmware or adj. setups, if fundamental, for exact following.

iv) Battery checking calibration: charge the battery to its full capacity and take the estimation of voltage as
the higher oblige. Exhaust the battery completely to degree the lower limit. Cross-check live estimations
against standard equipment.

v)  Communication modules calibration:

—  GSM module: transmit test messages to the flexible contraption through SMS. Make past any
question that it persistently shows up arrange without any bugs in communication.

—  ESP8266 Wi-Fi module: affirm data sent by cross-checking sent data with cloud-stored data.
Check for organize arrange issues and optimize affiliation settings.

vi) Light emitting diode (LED) pointer calibration: program the microcontroller to test each driven state,
such as on, off, and squinting, for alert feedback.

4.  VISUALISATION AND ANALYSIS

The dashboard shows the vehicle's execution, with the client choosing an alternative, which makes
the framework practical in any given driving condition. Vehicle in genuine time, such as speed, battery rate,
temperature, and security notices. Prepared with progressed highlights such as pothole notices, battery
state-of-health (SoH) checking, and save our souls (SoS) notices. The findings from the implementation of
the smart loT-driven vehicle safety and battery management system reveal significant advancements over
conventional, single-purpose solutions.

Unlike existing accident detection systems that depend on manual alerts or limited onboard
diagnostics, the system automates crash identification and immediately dispatches emergency notifications
using GSM and GPS modules, potentially reducing response time and improving survival rates. In
comparison to traditional battery monitoring systems that only provide visual alerts, this framework offers
real-time data transmission to the cloud and predictive analytics, allowing users to identify potential battery
failures before they cause breakdowns. This dual functionality not only simplifies system integration but also
improves user safety, system reliability, and energy efficiency.

The ramifications of this research extend beyond technical improvements. In the long term, such an
integrated system could be standardized across EV platforms to enhance road safety infrastructure and
contribute to smart city initiatives. Future advancements could include the integration of artificial intelligence
for driver behavior prediction, expansion to V2X communication for collaborative traffic safety, and
deployment in autonomous rescue operations via drones. These enhancements would collectively support a
safer, smarter, and more sustainable transportation ecosystem.

Figure 2 presents an overall system architecture illustrating the integration of 10T components used
for vehicle safety and battery management. It likely includes sensors, microcontrollers, and communication
modules. Figure 3 shows the LCD used in the system to display various real-time parameters such as
temperature, voltage, current, or alerts. Figure 4 depicts the Arduino microcontroller, which serves as the
central processing unit for managing sensor data and controlling system operations. Figure 5 illustrates how
the motors are arranged and connected in the system, likely showing their role in vehicle actuation or motion.
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Figure 3. LCD used in the system Figure 4. Arduino microcontroller

Figure 5. Motor arrangement

Figure 6 visualizes the accident detection and alerting mechanism, possibly showing how the system
notifies a remote server or user upon detecting a crash. Figure 7 provides a tabulated or graphical view of the
measured values of temperature, current, and voltage from the system under different conditions. Figure 8 is
a graph or data chart showing the temperature readings over time, demonstrating how the system monitors
thermal conditions. Figure 9 shows the voltage output from the battery or system, helping analyze voltage
stability and performance. Figure 10 is a chart or reading showing the current flowing through the system,
indicating load conditions and power draw.

Smart internet of things driven vehicle safety and battery management system (Batchalakuri Jyothi)
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Figure 6. Accident alert Figure 7. Values of temp, current, and voltage
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Figure 8. Temperature output
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Figure 9. Voltage output
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Figure 10. Current flowing through the system
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A savvy loT vehicle security and battery administration framework combines 0T innovation to
upgrade security and optimize battery execution. By coordinating real-time checking, the framework
identifies vehicle irregularities, cautions drivers to hazardous conditions, and anticipates collisions utilizing
sensors, cameras, and mechanized reactions. It moreover underpins crisis administrations by giving moment
notices and location details in case of mishaps. On the battery front, it screens key measurements like SoC
and SoH, guaranteeing productive vitality utilize and amplifying battery life expectancy. Progressed analytics
optimize charging plans and empower further diagnostics for preventive support, advancing vitality
effectiveness and unwavering quality.

5. NOVELTY OF THE SYSTEM

The primary novelty of the proposed system lies in the integration of vehicle safety mechanisms and
EV battery management into a single, unified loT-driven architecture, which is not comprehensively
addressed in existing literature. While prior studies typically handle accident detection and battery
monitoring as independent modules, our system uniquely fuses these two critical functionalities, enabling
simultaneous real-time crash detection, emergency alerting, and battery health analytics within one
framework. Additionally, the novelty extends to the system workflow and data fusion approach, where sensor
data from accelerometers, GPS, current/voltage sensors, and thermal sensors are processed collectively to
support both proactive safety responses and predictive battery fault diagnosis.

Although this study utilizes standard 10T protocols such as MQTT/HTTP and widely used
components like the ESP8266 and GSM modules, the innovation is not the individual technologies but rather
their coordinated integration, enabling dual-purpose operation, cloud-based visualization, and automated
rescue support. This holistic architecture enhances system reliability, reduces hardware redundancy, and
demonstrates practical value for smart transportation and EV ecosystems. Southeast Asia’s tropical climate—
with consistently high temperatures and humidity—significantly affects lithium-ion battery performance by
accelerating thermal degradation, increasing internal resistance, and elevating the risk of overheating. This
system'’s continuous monitoring of temperature, voltage, and current, along with its cloud-based predictive
analytics, provides early detection of thermal stress and enables proactive management of battery health,
which is highly relevant for EVs operating under such climatic conditions.

Additionally, the region faces persistent road safety issues, including dense traffic, varied road
infrastructure, frequent two-wheeler interactions, and high accident rates. The integrated accident detection
mechanism using accelerometer-based crash sensing and GPS-linked emergency alerts offers improved
responsiveness in areas where emergency services often experience delays. Moreover, the system’s capability
for real-time tracking and condition monitoring is especially valuable for public transport fleets, ride-hailing
services, and logistics vehicles that operate in congested urban corridors common across Southeast Asian
cities. By supporting predictive maintenance, rapid emergency notification, and continuous operational
visibility, the proposed system aligns well with the transportation needs and safety priorities of Southeast
Asia, while contributing to regional efforts toward sustainable, reliable, and smart mobility solutions.

6. CONCLUSION

The proposed smart loT-driven vehicle safety and battery management system successfully
integrates real-time accident detection and EV battery health monitoring into a unified framework.
By combining sensors, microcontrollers, wireless communication, and cloud platforms, the system offers
automated emergency alerts and predictive battery maintenance. Hardware implementation and data
analysis confirm the system’s ability to improve driver safety, reduce emergency response time, and
extend battery life. This dual-purpose solution addresses existing gaps in vehicle safety and energy
management, demonstrating its potential for enhancing smart transportation and supporting sustainable
mobility initiatives.

7. FUTURE SCOPE

The future scope of this research holds immense potential for technological advancements and
societal benefits. With the integration of Al and machine learning, the framework can advance to anticipate
battery wellbeing and failures, ensuring real-time optimization of vitality utilization and amplifying battery
life. The consideration of progressed 10T systems will empower consistent communication between vehicles
and infrastructure, encouraging mischance expectation and avoidance through collaborative information
sharing. Future improvements can center on V2X communication to move forward activity management,
enhance security, and decrease congestion. Incorporating renewable vitality sources, such as solar-powered
charging, will encourage advanced supportability in EV systems. Autonomous protect rambles coordinates

Smart internet of things driven vehicle safety and battery management system (Batchalakuri Jyothi)
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into the framework might give prompt help amid accidents, reducing reaction times and possibly sparing
lives. Advanced sensors for observing driver’s wellbeing and vehicle execution can improve client security
and reliability. Expanding cloudbased information capacity and analytics will empower more comprehensive
information logging, improving system diagnostics. Finally, the framework can be adjusted for utilization in
independent vehicles, guaranteeing vigorous security conventions and battery efficiency. Such progressions
will clear the way for a more astute, more secure, and more proficient transportation frameworks,
contribution significantly to feasible advancement.

FUNDING INFORMATION
Authors state no funding involved.

AUTHOR CONTRIBUTIONS STATEMENT
This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author
contributions, reduce authorship disputes, and facilitate collaboration.

Name of Author C M So Va Fo | R D O E Vi S P Fu
Batchalakuri Jyothi v v v v v v v
Bhavana Pabbuleti 4 4 v v v v v

Ravi Ponnala v v v v v v v
Patil Mounica v v v v v
Edara Shiva Prasad v v v v v v v
Enukonda Soumya v 4 v v
Rakesh Teerdala v v v v v v v
Srungaram Ravi Teja v v v v v v v
Malligunta Kiran v v v v v v v
Kumar

Kambhampati Venkata v v v v v v v
Govardhan Rao

Chilakala Rami Reddy v/ v v v v v v
C . Conceptualization I Investigation Vi : Visualization

M : Methodology R : Resources Su : Supervision

So : Software D : Data Curation P : Project administration
Va : Validation O : writing - Original Draft Fu : Funding acquisition
Fo : Formal analysis E : Writing - Review & Editing

CONFLICT OF INTEREST STATEMENT
Authors state no conflict of interest.

DATA AVAILABILITY
The authors confirm that the data supporting the findings of this study are available within the article.

REFERENCES

[1] M. Sivaramkrishnan, N. P, S. K, G. S, and S. N, “Smart electric vehicle with safety system,” in 2023 International Conference on
Self Sustainable Artificial Intelligence Systems, 2023, pp. 1488-1493, doi: 10.1109/ICSSAS57918.2023.10331868.

[2] V. M. Dharaneesh, S. Aruna, E. Hariprasath, and P. L. Somasundaram, “Electric vehicle battery parameters monitoring system
using IoT,” in 2025 International Conference on Visual Analytics and Data Visualization, 2025, pp. 386-391,
doi: 10.1109/ICVADV63329.2025.10961381.

[3]1 A. Gozuoglu, O. Ozgonenel, and C. Gezegin, “Design and implementation of controller boards to monitor and control home
appliances for future smart homes,” |IEEE Transactions on Industrial Informatics, vol. 20, no. 9, pp. 11458-11465, 2024,
doi: 10.1109/T11.2024.3404591.

[4] P. Sivaprakasam, K. Suresh, S. S. Raju, and S. J. Powl, “Advanced loT-driven battery management system for electric vehicles
integrated with renewable energy,” in 2024 International Conference on Power, Energy, Control and Transmission Systems,
2024, pp. 1-7, doi: 10.1109/ICPECTS62210.2024.10780282.

[5] A.P.Kumar, S. Shalini, R. Sneha, P. Vasunthra, and S. Suganyadevi, “Intelligent battery management system for electric vehicle
with loT-based monitoring, Al-driven multiple fault diagnosis and energy optimization,” in 2025 International Conference on
Electronics and Renewable Systems, 2025, pp. 700-705, doi: 10.1109/ICEARS64219.2025.10940519.

Int J Adv Appl Sci, Vol. 15, No. 3, September 2026: 1085-1097



Int J Adv Appl Sci ISSN: 2252-8814 a 1095

[6]

[71

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]
[20]

[21]

[22]

[23]

[24]

[25]

S. A. Ajagbe, M. O. Adigun, J. B. Awotunde, J. B. Oladosu, and Y. J. Oguns, “Internet of things enabled convolutional neural
networks: applications, techniques, challenges, and prospects,” in loT-enabled Convolutional Neural Networks: Techniques and
Applications, Gistrup, Denmark: River Publishers, 2023, pp. 27-63.

R. Jain, P. Raizada, A. K. Kushwaha, R. Bhatnagar, and S. Saboo, “Blind vision and theft protection device in vehicles using
embedded systems,” in 2021 International Conference on Smart Generation Computing, Communication and Networking, 2021,
pp. 1-6, doi: 10.1109/SMARTGENCON51891.2021.9645797.

R. P, P. K. Gouda, S. S, D. CN, P. Y. C, and S. Simran, “Intelligent charging system for electric vehicle batteries,” in 2024
International Conference on Electronics, Computing, Communication and Control Technology, 2024, pp. 14,
doi: 10.1109/ICECCC61767.2024.10593895.

H. Peng, H. Yi, Y. Zhu, and J. Liu, “A brief review of battery management technology for smart battery,” in 2024 IEEE PES 16th
Asia-Pacific Power and Energy Engineering Conference, Nanjing, China, 2024, pp. 1-5,
doi: 10.1109/APPEEC61255.2024.10922278.

A. Alyoucef, S. M. Qaisar, and M. Hafsi, “Rechargeable battery state estimation based on adaptive-rate processing and machine
learning,” in 2023 1st International Conference on Advanced Innovations in Smart Cities, 2023, pp. 1-6,
doi: 10.1109/ICAISC56366.2023.10085242.

C. Zhai, F. Luo, and Y. Liu, “A novel predictive energy management strategy for electric vehicles based on velocity prediction,”
IEEE Transactions on Vehicular Technology, vol. 69, pp. 1255912569, Nov. 2020, doi: 10.1109/TVT.2020.3025686.

K. Ananthi, G. B. S N., H. Aaisf, R. Dharun, and A. E. Henry, “Internet of things enabled autonomous braking control for electric
vehicles,” in 2025 7th International Conference on Inventive Material Science and Applications, May 2025, pp. 1097-1101,
doi: 10.1109/ICIMA64861.2025.11074043.

P. Shinde, C. Bhor, D. Kunte, P. Ahire, and N. Y. Siddiqui, “Crisis prevention on wheels: IoT-powered vehicle accident detection
and control system,” in 2024 4th International Conference on Innovative Practices in Technology and Management, 2024,
pp. 1-6, doi: 10.1109/1CIPTM59628.2024.10563910.

K. V. G. Rao et al., “Microgrid with vehicle-to-grid and grid-to-vehicle technology for DC fast charging topology,” in Renewable
Energy for Plug-In Electric Vehicles, 2024, pp. 45-57, doi: 10.1016/b978-0-443-28955-2.00004-4.

R. W. Liu, Y. Guo, Y. Lu, K. T. Chui, and B. B. Gupta, “Deep network-enabled haze visibility enhancement for visual loT-driven
intelligent transportation systems,” |IEEE Transactions on Industrial Informatics, vol. 19, no. 2, pp. 1581-1591, Feb. 2023,
doi: 10.1109/T11.2022.3170594.

S. Mishra, S. C. Swain, and R. K. Samantaray, “A review on battery management system and its application in electric vehicle,
in 2021 International Conference on Advances in Computing and Communications, 2021, pp. 1-6, doi: 10.1109/ICACC-
202152719.2021.9708114.

S.C,D.B,K. L, S. A. M, P. M. S. Raj, and M. P. D, “loT-enabled smart vehicle management system for enhanced security and
efficiency,” in 2025 3rd International Conference on Intelligent Cyber Physical Systems and Internet of Things, Sep. 2025,
pp. 1536-1541, doi: 10.1109/1C0lC165217.2025.11253020.

M. Ghalkhani and S. Habibi, “Review of the Li-ion battery, thermal management, and Al-based battery management system for
EV application,” Energies, vol. 16, no. 1, 2022, doi: 10.3390/en16010185.

R. N. Nayankumar, V. R. Navya, N. Ganashree, K. U. Pranav, and N. Ajay, “Intelligent vehicle accident detection and ambulance
rescue system,” International Journal of Advanced Research Ideas and Innovative Technology, vol. 5, no. 3, pp. 685-687, 2019.
C.-H. Lee and C.-H. Wu, “Collecting and mining big data for electric vehicle systems using battery modeling data,” in 2015 12th
International Conference on Information Technology - New Generations, 2015, pp. 626-631, doi: 10.1109/ITNG.2015.104.

S. Das, S. Mishra, U. Raghab, and S. Samanta, “Machine learning based state of charge estimation and real-time battery
monitoring system,” in 2024 IEEE International Conference on Power Electronics, Drives and Energy Systems, 2024, pp. 1-6,
doi: 10.1109/PEDES61459.2024.10961320.

M. N. Mohammed et al., “Design and development of the ‘GU CyberCar’: a solar-powered electric vehicle based on loT
technology,” in 2023 IEEE 8th International Conference on Engineering Technologies and Applied Sciences, 2023, pp. 1-6,
doi: 10.1109/ICETAS59148.2023.10346415.

W. Zhong, X. Huang, Y. Wu, R. Yu, and J. Kang, “Decentralized energy management for wireless power transfer assisted platoon
autonomous driving: a leader-to-follower approach,” IEEE Transactions on Green Communications and Networking, vol. 6,
no. 4, pp. 2073-2083, 2022, doi: 10.1109/TGCN.2022.3164967.

S. Arya, M. T. Talluri, and V. Karthikeyan, “An IoT enabled electric tricycle monitoring system,” in 2020 IEEE Students
Conference on Engineering & Systems, 2020, pp. 1-6, doi: 10.1109/SCES50439.2020.9236699.

G. Roopini, N. P. P. Rao, D. V. Gowda, B. S. Ingole, S. Pandey, and S. H. Chandra, “Al-driven loT framework for vehicle
accident avoidance and detection with cloud integrated energy efficient solutions,” in 2024 First International Conference on
Innovations in Communications, Electrical and Computer Engineering, 2024, pp. 1-8,
doi: 10.1109/ICICEC62498.2024.10808555.

”»

BIOGRAPHIES OF AUTHORS

Dr. Batchalakuri Jyothi RIEE s working as an associate professor in the Department
of Electrical and Electronics Engineering, College of Engineering, Koneru Lakshmaiah
Education Foundation (KL Deemed to be University), and has about 14 years of teaching
experience. She has published more than 45 Scopus, SCI, and ESCI research papers in
refereed international journals, 10 research papers in the proceedings of various international
conferences, and three patents in his credit. She received many awards, such as the Young
Researcher Award and Women Scientist, and her research interests include switched
reluctance machines, power electronics, electric vehicles, and control systems. She is an active
member of SIEEE, MISTE, and IEI. She can be contacted at email: jyothieee@Kluniversity.in.

Smart internet of things driven vehicle safety and battery management system (Batchalakuri Jyothi)


https://orcid.org/0000-0002-8019-1198
https://scholar.google.co.in/citations?user=YWb73CIAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57065501600
https://www.webofscience.com/wos/author/record/U-4139-2018

1096 O

ISSN: 2252-8814

1

Bhavana Pabbuleti = E:J B3 €2 is working as an associate professor in the Department of
Electrical and Electronics Engineering, SRK Institute of Technology, Vijayawada, Andhra
Pradesh. She has published more than 18 Scopus, SCI, and ESCI research papers in refereed
international journals. Her research interests include switched reluctance machines, power
electronics, electric vehicles, and control systems. She is an active member of SIEEE, MISTE,
and IEI. She can be contacted at email: bhavana8099@gmail.com.

Dr. Ravi Ponnala g s working as an assistant professor in the Department of
Electrical and Electronics Engineering, Vasavi College of Engineering, Hyderabad, India. He
obtained his Ph.D. degree from KL University, Vijayawada, India, in 2023. Received the
master of technology degree in Power Electronics and Electric Drives from Vardhaman
College of Engineering, Jawaharlal Nehru Technological University Hyderabad, India, in
2013, and a B.Tech. degree in Electrical and Electronics Engineering from Jawaharlal Nehru
Technological University Hyderabad in 2010. His area of interest is wide-area power system
monitoring and protection in dynamic state using synchronized phasor measurements with less
data storage system, live phasor representation of real power system, and development of
smart grid model test bed system. He can be contacted at email: ravi.ponnala@staff.vce.ac.in.

Dr. Patil Mounica () 2 is a dedicated researcher and faculty member in the
Department of Electrical and Electronics Engineering at Vardhaman College of Engineering,
Hyderabad. Her primary research expertise lies in power electronic converters, with
contributions spanning design, analysis, and control of converter topologies for emerging
power and energy applications. With a growing research footprint, she has accumulated over
80 citations, supported by an h-index of 5 and an i10-index of 3, reflecting the impact and
relevance of her scholarly work. Her publications address key challenges in modern power
electronics, including converter modeling, performance optimization, renewable-energy-based
converter systems, and advanced control strategies for efficient energy conversion. She
actively contributes to the engineering community as a professional member of both the IEEE
and the ISTE. She regularly participates in academic activities such as conferences,
workshops, and technical events, further strengthening her engagement with the global
research ecosystem. Her ongoing research focuses on advancing high-performance converter
technologies, with an emphasis on energy efficiency, reliability, and integration into smart and
renewable energy systems. She can be contacted at email: patilmounica23@gmail.com.

Edara Shiva Prasad () E: B3 © is an associate professor in the Department of Electrical and
Electronics Engineering at VNR Vignana Jyothi Institute of Engineering and Technology,
Hyderabad. He has a total of 18 years of academic experience. His major areas of interest are
power electronics and electrical drives. He has published more than 32 research papers at the
national/international level and is a member of IEEE, ISTE, and IAENG. He can be contacted
at email: shivaprasad_e@vnrvjiet.in.

Enukonda Soumya Bl s currently working as an associate professor in the
Department of Computer Science and Engineering, St. Martin’s Engineering College,
Dhulapally, Secunderabad, Telangana. She is pursuing a Ph.D. at Amrita Vishwa
Vidyapeetham, Bangalore, India. She completed her M.Tech. in Kits Warangal, affiliated to
Kakatiya University, and B.Tech. from Dr. V. R. K College of Engineering, Jagityal, affiliated
to JNTU Hyderabad. She has more than 15 years of teaching experience. She has published
over 12 papers in various reputed journals, attended 3 conferences, and published 5 Indian
patents. She is also a life member of the Indian Society for Technical Education and the Indian
Association of Engineers. Her areas of research include machine learning, deep learning, data
mining, artificial intelligence, and cybersecurity. She can be contacted at email:
shrisowmi@gmail.com.

Int J Adv Appl Sci, Vol. 15, No. 3, September 2026: 1085-1097


https://orcid.org/0000-0003-4811-7665
https://scholar.google.com/citations?hl=en&user=S_Ax6ooAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57209255656
https://orcid.org/0000-0002-3290-3728
https://scholar.google.com/citations?user=krNWeSoAAAAJ&hl=en&oi=a
https://www.scopus.com/authid/detail.uri?authorId=57450492000
https://www.webofscience.com/wos/author/record/AGZ-6769-2022
https://orcid.org/0000-0002-8146-0572
https://scholar.google.com/citations?user=XFS9oxcAAAAJ&hl=en&authuser=1
https://www.scopus.com/authid/detail.uri?authorId=57195070684
https://www.webofscience.com/wos/author/record/38562637
https://orcid.org/0000-0002-6067-5590
https://scholar.google.com/citations?hl=en&user=JfrO1SAAAAAJ&view_op=list_works&sortby=pubdate
https://www.scopus.com/authid/detail.uri?authorId=57195070395&origin=resultslist
https://www.webofscience.com/wos/author/record/1093835
https://orcid.org/0009-0006-1694-987X
https://scholar.google.co.in/citations?hl=en&user=yb3JRX8AAAAJ&view_op=list_works&sortby=pubdate
https://www.scopus.com/authid/detail.uri?authorId=58124562400&origin=resultslist

Int J Adv Appl Sci

ISSN: 2252-8814 a 1097

Dr. Rakesh Teerdala ©© £ B € is an associate professor in Department of Electrical and
Electronics Engineering at St. Martin’s Engineering College. He earned his Ph.D. in Power
Systems from Jawaharlal Nehru Technological University, Hyderabad in 2018. He completed
his M.Tech. in Electrical Power Systems from the same renowned institution in 2011. His
educational journey began with a bachelor’s degree in Electrical and Electronics Engineering
from ADAMS Engineering College, Paloncha in 2009. He has a teaching career spanning
14 years; his research interests encompass a wide range of topics, including FACTS
controllers and power electronics applications to power systems. His contributions include
2 Indian patent publications, 2 textbooks, and 27 national/international journals and
conferences. He can be contacted at email: raki242@gmail.com.

Srungaram Ravi Teja & B B € is a research scholar at INTU Kakinada and an assistant
professor in the Department of Electrical and Electronics Engineering at Koneru Lakshmaiah
Education Foundation Deemed to be University, Guntur, India. He received his B.Tech.
degree in Electrical and Electronics Engineering from JNTU Kakinada in 2012 and an
M.Tech. degree in Electrical Engineering from NIT Warangal in 2015. His research interests
include the field of power electronics, motor drives, renewable energy, FPGA applications,
embedded systems, artificial intelligence, and intelligent control. He can be contacted at email:
srungaramraviteja@gmail.com.

Dr. Malligunta Kiran Kumar Bl 2 is working as an associate professor in the
Department of Electrical and Electronics Engineering, College of Engineering, Koneru
Lakshmaiah Education Foundation (KL Deemed to be University). He has about 16 years of
teaching experience. He received his B.Tech. degree in Electrical and Electronics Engineering
with distinction from JNTU Hyderabad and an M.E. degree in Power Electronics and Drives
with distinction from Anna University, Chennai. He received a Ph.D. degree in Electrical and
Electronics Engineering from KL Deemed to be University, Guntur, Andhra Pradesh. He has
published more than 70 Scopus, SCI, and ESCI research papers in refereed international
journals, 16 research papers in the proceedings of various international conferences, and three
patents in his credit. He received the best teacher award five times, and his research interests
include switched reluctance machines, power electronics, electric vehicles, and control
systems. He is an active member of SIEEE, MISTE and IEIl. He can be contacted at email:
kiran.malligunta@gmail.com.

Dr. Kambhampati Venkata Govardhan Rao & Ed B €2 is currently working as assistant
professor in Department of Electrical and Electronics Engineering, St. Martin’s Engineering
College, Dhulapally, Secunderabad, Telangana. He holds a Doctor of Philosophy degree from
Koneru Lakshmaiah Educational Foundation (KL Deemed to be University), Vijayawada
Campus. He completed his Master of Technology at Abdul Kalam Institute of Technological
Sciences, Vepalagadda, Kothagudem, affiliated to JNTU Hyderabad, and Bachelor of
Technology at Abdul Kalam Institute of Technological Sciences, Vepalagadda, Kothagudem,
affiliated to JNTU Hyderabad. He has more than 9 years of teaching experience. He has
published over 25 Papers in various reputed journals, attended 10 conferences with ISBN
numbers, along with 4 best paper awards, and published 6 Indian patents. He guides 5 M.Tech.
students and 18 B.Tech. students. He is also a life member of the Indian Society for Technical
Education and the Indian Association for Engineers. His areas of research include power
electronics, power systems, converters, and electric vehicles. He can be contacted at email:
kv.govardhanrao@gmail.com.

Dr. Chilakala Rami Reddy @ B Bd € received a B.Tech. degree in Electrical and
Electronics Engineering, M.Tech. degree in Electrical Machines and Drives from JNTU
Kakinada, Andhra Pradesh, in 2011 and 2014, respectively, and the Ph.D. degree in Electrical
and Electronics Engineering from K. L. University, Andhra Pradesh, India, in February 2022.
He did a postdoctoral fellowship in microgrids at the National Institute of Technology,
Srinagar, and Chonnam National University, South Korea. He is currently working as an
assistant professor in Electrical and Electronics Engineering at VNR Vignana Jyothi Institute
of Engineering and Technology, Hyderabad 500090, India. His current research interests
include integrated renewable energy systems, distributed generation, FACTS devices, power
converters, and their applications to energy systems. He can be contacted at email:
crreddy229@gmail.com.

Smart internet of things driven vehicle safety and battery management system (Batchalakuri Jyothi)


https://orcid.org/0000-0003-2238-4706
https://scholar.google.co.in/citations?user=om7GvQwAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=59157999900
https://www.webofscience.com/wos/author/record/NBY-0571-2025
https://orcid.org/0000-0002-6040-0335
https://scholar.google.com/citations?user=ruStoBsAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55794952500
https://orcid.org/0000-0002-1154-9723
https://scholar.google.co.in/citations?user=HhitDBEAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=56583176800
https://www.webofscience.com/wos/author/record/1420655
https://orcid.org/0000-0003-3808-0512
https://scholar.google.com/citations?user=h5ja5YAAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57454301300
https://www.webofscience.com/wos/author/record/AAD-7572-2022
https://orcid.org/0000-0001-7876-9862
https://scholar.google.com/citations?user=dDp46FkAAAAJ&hl=en
https://www.scopus.com/pages/authors/57203255321
https://www.webofscience.com/wos/author/record/951742

