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Abstract— The core concept of the project is to 

implement of a visual representation system which is 

able to collect data from the power source and display it 

to the allocated users with a detailed analysis. In this 

proposed system the system monitors the car battery 

including the supplied voltage and determines the 

battery percentage alongside the distance it is further 

able to travel. With the rise of Electric Cars in use, this 

system would prove to be of help to many users as they 

would be able to know the route to select, if it is 

necessary to charge a car. This system would make the 

process of monitoring a battery being used in a car and 

it would provide 24/7 data about the battery percentage 

and the distance the battery would allow to cover. With 

the information also being available on the cloud such 

that we could remotely view the data. 

 

Keywords — IOT (Internet of Things), Sensors, Wi-fi 

ESP32, Thingspeak 

 
 

I. INTRODUCTION 

A battery monitoring system is used to monitor the battery 

and determine the available charge/possible use of the 

battery. Electric vehicles are widely being used these days 

and there have been many ways to charge the battery and 

determine the possible distance it will further be able to 

travel. The most common way of charging the electrical 

vehicles have been through the means of electricity. While 

charging the battery with the use of electricity, the car is 

unable to charge itself while it is in a moving state or in a 

state where we are going to ride the car for a long amount of 

time, to avoid situations like these there have been use of 

solar panels as chargers and also the concept of dynamo 

charging has been used such that the car can be being 

charged even when the car is in motion. With people being 

more and more concerned about the environment the best 

way to go eco-friendly will be the use of electric vehicles and 

with people switching to it, we need to construct a system 

such that people will be wanting to get electrical vehicles and 

a system that would help them make their experience much 

better. 

II. RELATED WORK 

2.1 Shared solar-powered EV charging stations: Feasibility 
and benefits 

Due to vast increase in pollution, people are searching for 

more efficient way to fuel vehicles. Rather than using 

petroleum products electric vehicles are gaining popularity. 

 
Previously grid system was use to charge vehicles, but now 

days most of the vehicles use solar power. 

Here we learn about designing EV using solar power in a  

car rental service. Here researchers can find best most 

economic solution to a problem so that we can provide 

sufficient power for all vehicles using the available solar 

energy. 
Advantages: 1) Battery is being charged with the help of 
solar. 2) Cost reduction, power consumption and reliability. 

Gaps: 1) Grid based system used but only feasible when 
charging more than one car. 2) Initial cost is huge 

2.2 Design and Develop Wind Solar Energy Charging 
System for Electric Vehicle 

Due to increase in the pollution and people’s awareness 

about the harmful effects on the environment due to 

increasing use of fossil fuels, people are now searching for a 

much better alternative like wind energy, solar energy. Since 

these are abundantly found in the nature and are 

environment friendly. 

So here we have discussed about the use of wind and solar 

energy to run vehicles. Here wind and solar energy are used 

along with the occasional use of traditional grid when the 

electricity demand is high and is difficult to fulfill. 

 

Advantages: 1) Fast charge in an effective manner. 2) When 

there is excess of power the same can be send back to grid. 

 

Gaps: 1) Since system is not connected to the grid, when 

emergency occurs the system cannot fulfill the required 

electric charge to the vehicle. 

 
2.3 Experimental battery monitoring system design for 
electric vehicle applications 

Battery health is an important part for any vehicle. So 

battery health should be taken care all the time. Nowadays, 

Li-ion battery is used in many of the electric vehicles. Here 

a co-estimation algorithm is used which estimates the state 

of charge of the battery. To make co-estimation algorithm 

more effective, it is implemented in hardware testbed. Also 

the testbed design is made cheaper, to reduce the vehicle 

cost. Due to the effective use of co-estimation algorithm and 

by monitoring battery, the life electric  vehicles increases 

and the cost for battery maintenance also decreases. 

. 

Advantages: 1) Describes how to monitor the battery of the 
car. 2) Use of proper algorithm to analyze the car battery. 

Disadvantages: 1) Algorithm is not explained well. 2) Based 
on simulation 

 

 

 
 



2.4 Lithium Battery Remote Monitoring System for Vehicle 
Mounted 

Lithium battery is one of the heavily use battery in 

electronic vehicle. It is safer and easy to recycle, also it 

reduces the pollution to the environment. Due to this people 

are investing heavily on its research and development. 
In this paper, a monitoring system to view lithium battery 
online is proposed. GPS and GPRS techniques are used to 
check the battery percentage, the distance travelled by the 
vehicle, battery temperature and many more. To ensure 
safety of the battery, an early warning system to warn the 
user about the battery health is developed by sending SMS 
notifications to the users. 

Advantages: 1) Good Stability 2) Low Cost 3)High 
Reliability 

Gaps: 1) Complex 2) Does not display the distance it can 
travel further. 

 
 

III. PROPOSED MODEL 

 
The proposed system uses an IOT based system for 
collecting data. ESP WROOM 32 MCU is the heart of the 
system. It is responsible for the collection the information 
from the battery. The battery used here is a lead oxide battery 
of 12 volts. I2c is used to convert the 16 pin lcd display into 
a 4 pin model and the lcd screen is connected to it in order to 
display the findings of the device. The collected data is to be 
get over to a cloud system to be further analyzed. This is 
done with the help of Wi-Fi Module (SPO1). It helps to send 
the data over to ThingsSpeak where it is further analyzed. 

3.1 Hardware Requirements: 

Wifi ESP 32 - It is a Wi-Fi-BT-BLE MCU module which is 
very powerful and is used for a wide variety of applications, 
ranging from sensor networks that require low power to very 
demanding tasks including voice encoding, streaming of 
music, encoding and decoding of Mp3. ESP32S chip is at the 
core of this module, it is designed to be adaptive as well as 
scalable. It consists of 2 CPU cores that can be controlled or 
powered individually and also the clock frequency is 
adjustable from 80 MHz to 240 MHz 

I2C- The best features of SPI and UARTs are combined to 
form an I2C. Multiple slaves can be connected to a single 
master and also can make a single slave to be controlled by 
multiple masters. This is mostly used when we have more 
than one microcontroller logging data to a single memory 
card or displaying text to a single LCD. 

LCD (Liquid Crystal Display) - A device made up of 
different types of color or monochrome pixels that are 
arrayed in front of a reflector or a light source having a thin 
and flat display is called a liquid crystal display (LCD). It is 
mostly used in battery powered electrical devices as it only 
needs small amount of electric power to operate and displays 
the output from it. 

Lead oxide battery 12 volt - Lead oxide battery are the most 
commonly used battery in the word used as battery for motor 
vehicles as it is better for starting of engine, lighting of the 
vehicle and ignition of the engine. 

Solar Panel- Solar panel is the assembly of photo-voltaic 
cells installed in a framework which uses sunlight as the 
source of energy generation and converts it to electrical 
energy. 

 

3.2 Software Requirements 

Arduino Genuino - The software is used to write code onto 
the Arduino hardware. The codes written here are compiled 
and displayed onto the single monitor output screen. It is 
used to set functions to the pins. 

C embedded programming - C Embedded program might be 
one of the most popular programming language among all 
the Embedded Programmers used for programming of the 
Embedded Systems. Even while many programming 
languages like BASIC, Assembly, C++ and many more exist, 
C embedded still m is used more due to the efficiency and 
less time for development including the portability. 

 

 

 
IV. DESIGN & DATAFLOW 

 

 

 

 

The proposed system would consist of the following 
components, DC Dynamo, charger, Battery, current sensor, 
ESP32, LCD screen and DC motor driver. The idea of the 
project is to integrate these modules to collect data from the 
user’s battery. All of the modules would be connected using 
an Arduino Uno board. It would also consist of the wi-fi 
module. The wi-fi module would be used to send the data 
onto the cloud. The Wifi module used here is the Wifi ESP 
32. From here, the collected data can then be processed and 
analyzed .This would come helpful in predicting the distance 
that can be travelled by the car and its battery percentage. 



 

4.1 Dataflow Diagram 

 

 

 

 

 

 

4.2 Use case Diagram 
 

 

 
V. DESCRIPTION OF PROCESS 

The voltage of battery connected to the car is tested by the 
voltage and current sensor. The readings of these sensors are 
then loaded to the Wifi ESP32. The Wifi ESP32 acts as the 
brain of our component. It is connected with a 5v power 
supply and a 16-bit LCD screen. This LCD screen has been 
converted into 4bits for easier and smooth execution with the 
help of an I2C device.The Wifi ESP32 is loaded with the 
program that calculates the distance that can be further 
travelled by the car as well as the battery percentage. The 
distance that can be further travelled and the battery 
percentage is displayed on the screen in an interval of 30 
seconds. Simultaneously the ESP 32 conneccts this 
information with the cloud and the graphical representation 
of this information can be viewed in things speak where we 
are presented with a graph that shows the distance travelled 
and battery percentage of every 30 second interval. 

 

 

 
VI. CONCLUSION 

 
We plan to build a system that charges the battery of the 

electric car using solar panels as the car moves, the battery 

gets charged. This system shows the total distance a car can 

travel with its available battery.This project analyses the 

supplied voltage .The analysed voltage is then used to 

calculate further distance the car will be able to travel. With 

the help of help of Things Speak we could view the data 

Remotely. The output will be generated in the LCD or also 

remotely in our computer devices. The further KM is 

displayed in LCD including the volt and battery percentage. 

While with the help of Cloud Computing we can view the 

past records as well in the form of graphical representation. 
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