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Abstract: Electric vehicles rely on batteries, which are a significant component of their overall performance and 
efficiency. Monitoring battery health in real-time helps ensure optimal performance, extends battery lifespan, and prevents 
unexpected failures, thereby improving the overall reliability and longevity of e-vehicles. Real-time monitoring allows fleet 
managers and vehicle owners to track battery state of charge (SoC), state of health (SOH), depth of discharge (DOD) and 
predict remaining range accurately. This helps drivers plan their routes better and minimizes the risk of running out of 
battery power during trips. Real-time tracking enhances the safety and security of e-vehicles. In case of theft or 
unauthorized use, the system can provide location information to aid in recovery. Additionally, in case of accidents or 
emergencies, the system can alert authorities and dispatch assistance promptly. 
Key Words: Battery, E-Vehicle, State of Charge, State of Health, Depth of Discharge. 
 

INTRODUCTION 
In a world increasingly focused on sustainable transportation, the demand for electric vehicles (EVs) is on the rise. 
Managing and monitoring these electric fleets efficiently is paramount to their successful integration into our daily lives. To 
address this need, we present an innovative project aims to create an integrated system that empowers EV fleet 
managers, owners, and operators with real-time insights into the location, status, and performance of their electric 
vehicles. By leveraging the long-range capabilities and low power consumption of LoRa technology, we've designed a 
solution that's both cost-effective and highly functional. In our country manufacturing and adopted Electric vehicles. So 
nowadays, a major problem in electric vehicle is excessive heating due to environmental factor, BMS failure. It may lead to 
burnout the electric vehicle and theft can increases day by day. In this project to protect the electric vehicle before failure 
of Battery Management system (BMS).BMS is an electronic system designed to monitor, control and protect the battery. 
Most of the problems can be facing an electrical vehicle, so it is an addition protection of the electrical vehicle to improve 
the BMS and environmental temperature also to protect the electrical vehicle because it can stand in sunlight and heat be 
dissipated to the outer body of the vehicle in this condition, as well as the vehicle can burst because of high temperatures 
to monitor and alter the sound signal to the user and also Display the temperature in the user by the receiver side. In the 
olden days, we were using GSM, which is easily to cut off the signal by using a jammer so as to prevent the electric vehicle 
after theft and indicate by sound to the User by the help of LoRa (Long Range) technology. Prevent the battery 
temperature when it reached the Permissible limit.  
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Due to overload condition electric vehicle leads to overheat in battery it will also protect and indicated to user interface. 
This paper aims to developed and address these challenges by leveraging the power of LoRa (Long rang) technology to 
create a comprehensive solution for monitoring and tracking electrical vehicle in real time. The background electric 
vehicles are revolutionizing the automotive industry by reducing greenhouse gas emissions and dependence on fossil fuels. 
However, managing and tracking a growing fleet of EVs, whether for individual consumers or public transportation 
presents unique challenges. These challenges include battery management, location tracking, data security and efficiency 
optimization. Electric vehicles, whether in the hands of individual owners, shared mobility services, are characterized by 
their unique operating dynamics. Their propulsion relies on lithium-ion batteries and the state of these batteries can 
significantly impact their performance, efficiency and range. To maximum the utility and longevity of these batteries, it is 
essential to monitoring key parameters in real-time. These parameters encompass not only the state of charge and state 
of health of the battery but also its temperature, voltage, and current flow. By continuously monitoring these metrics, our 
system can provided crucial insights into the battery’s health and alert users to potential issues, ensuring the safety and 
reliability of electrical vehicle. In parallel with battery monitoring, tracking the real-time location and status of electric 
vehicles holds profound significance. Fleet operators, whether managing a ride-sharing service, a deliver, or a public 
transportation network, must be able to track the movements of their vehicles precisely. This capability is instrumental in 
optimizing routes, ensuring timely arrivals, enhancing security, and responding to emergencies effectively. Moreover, real-
time tracking empowers individual EV owners with the ability to locate their vehicles at any given moment, adding 
convenience and peace of mind to their ownership experience. 

EXISTING SYSTEM 
In accordance to that, at present GPS based tracking and sensors can be used to monitoring a vehicle. The system is 
frequently used in vehicle tracking, children/pet tracking, aircraft tracking, any personal belongings tracking, fleet 
management and so on. The central server are monitoring center receives the data from the vehicle and processes it for 
tracking and monitoring purposes. This data can be displayed on a web-based interface or mobile app for real time 
tracking. A smart anti-theft vehicle system based on internet of things (IOT) for monitoring the movement of any 
equipped vehicle from anywhere in real time. At the implementation of this system, Global Positioning system (GPS), 
Global System for Mobile Communication (GSM)/General Packet Radio Service (GPRS) and microcontrollers are used to 
enable user monitoring and tracking system vehicle in a convenient manner.    

 
Figure 1- Block diagram for Existing system 

 
PROBLEM IDENDIFICATION 
1. Signal strength and connectivity maintaining a stable and robust connection via GSM, GPRS, and Wi-Fi can be 

challenging in certain areas.  
2. Weak or unstable signals can result in data loss or delays in transmitting important information.  
3. Protecting the data transmitted between the vehicle and the central server is crucial. Inadequate security measures can 

lead to data breaches, vehicle theft, or unauthorized access to vehicle systems. 
4. Integrating the tracking system with the electrical vehicle’s internal systems and sensors can be complex. Compatibility 

issues or data communication problems may arise. As the system collects and transmits data, user privacy concerns 
may arise.  

5. Ensuring that the system respects user privacy and complies with privacy regulations is crucial. 
6. The system requires regular maintenance and software updates to ensure its continued functionality and security. 

Managing these updates across a fleet of vehicles can be challenging. 
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PROPOSED SYSTEM 
Electric vehicles rely on batteries, which are a significant component of their overall performance and efficiency. 
Monitoring battery health in real-time helps ensure optimal performance, extends battery lifespan, and prevents 
unexpected failures, thereby improving the overall reliability and longevity of e-vehicles. Real-time monitoring allows fleet 
managers and vehicle owners to track battery state of charge (SoC) and predict remaining range accurately. This helps 
drivers plan their routes better and minimizes the risk of running out of battery power during trips. Real-time tracking 
enhances the safety and security of e-vehicles. In case of theft or unauthorized use, the system can provide location 
information to aid in recovery. Additionally, in case of accidents or emergencies, the system can alert authorities and 
dispatch assistance promptly. In our country manufacturing and adopted Electric vehicles. So nowadays, a major problem 
in electric vehicle is excessive heating due to environmental factor, BMS failure. It may lead to burnout the electric vehicle 
and theft can increases day by day.  In this project to protect the electric vehicle before failure of Battery Management 
system (BMS).BMS is an electronic system designed to monitor, control and protect the battery. Most of the problems 
can be facing an electrical vehicle,so it is  an addition protection of the electrical vehicle to improve the BMS and 
environmental temperature also to protect the electrical vehicle because it can stand in sunlight and heat be dissipated to 
the outer body of the vehicle in this condition, as well as the vehicle can burst because of high temperatures to monitor 
and alter the sound signal to the user and also display the temperature in the user by the receiver side. In the olden days, 
we were using GSM, which is easily to cut off the signal by using a jammer so as to prevent the electric vehicle after theft 
and indicate by sound to the user by the help of LoRa (Long Range) technology . Prevent the battery temperature when it 
reached the permissible limit. Due to overload condition electric vehicle leads to overheat in battery it will also protect 
and indicated to user interface. Already existing vehicle battery packs have a BMS to monitor the battery pack's voltage, 
current temperature parameters, etc. But failure of the BMS may lead to an explosion of the battery. So this project using 
a secondary protection and monitoring system. To protect  the vehicle because it can stand in sunlight and heat be 
dissipated to the outer body of the vehicle in this condition , as well as the vehicle can burst because of high temperature 
.To monitor and alter the sound signal to user and also temperatures value display by receiver side. In the olden days, we 
were using GSM, which is easily to cut off the signal by using a jammer so as to prevent the electric vehicle after theft and 
indicate by sound to the user. To overcome this problem using a LoRa technology because to share data in radio 
frequency (RF) cannot jam signal. No cellular network is required to use LoRa technology. The user can operated 
remotely check. 

 
Figure 2- Block diagram for proposed system in Transmitter side 
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 Figure 3- Block diagram for proposed system in Receiver side 
 

SIMULATION AND RESULT 
These days, simulation is an extremely effective tool for both academic and industry applications. One of the best ways to 
examine the behavior of a system or circuit without causing damage is through simulation. It should be mentioned that in 
the power system, a lab-based proof of hardware prototype and computer simulation work in tandem. This chapter's goal 
is to explain a simulation that uses a MATLAB tool to shorten an electric vehicle's charging time. 
 
MATLAB Simulation Diagram 

 
Figure 4- Simulink model 

 
RESULT 

The simulation output and analysis of state of charge (SoC) and state of health (SOH) shown in the figure 5. 
 
  

 
 
 
 
 
 
 
 
 
 
 

Figure 5- Output waveform for SOC and SOH 
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CONCLUSION 
The project's fundamental goals are to reduce the environmental impact of transportation. By promoting the use of 
electric vehicles and improving their operational efficiency, this system contributes to the reduction of carbon emissions 
and aligns with sustainability objectives. Safety and security have been paramount considerations in the project's design. 
The system includes features such as unauthorized movement alerts and route deviation notifications, which enhance the 
safety and security of EVs and their operators. In conclusion, the real-time electric vehicle monitoring and tracking system 
using LoRa technology is a transformative solution that leverages technology to promote sustainable and efficient 
transportation. By providing real-time insights, enhancing environmental sustainability, and prioritizing safety and security, 
this system represents a significant step forward in the evolution of electric vehicle fleet management. Its adoption is 
poised to benefit fleet operators, reduce carbon emissions, and ultimately contribute to a greener and more efficient 
future in the real of transportation. 
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