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ABSTRACT 

Electric Vehicles (EVs) have gained a lot of attention in recent years 

as they represent the next generation of transportation. So it is necessary 

to move on and use this type of vehicle. EVs are environmentally 

friendly and use energy stored in batteries instead of fuel, and therefore, 

do not emit harmful gases as in conventional vehicles. In order to reduce 

environmental pollution, government policies encourage the use of EVs. 

The major challenge for electric vehicles is Charging Stations (CSs) 

availability, so the user may spend a long time searching for a Charging 

Station (CS). Also, EVs require a battery monitoring and management 

system. This thesis aims to design and implement a real-time, low-cost, 

Internet of Things (IoT)-based and easily used system for monitoring 

Electric Vehicle (EV) and available CSs, as well as works to manage and 

monitor the state of battery for the EV. This is done through a mobile 

phone application using IoT technology. 

In this thesis, a prototype system provides information for EV users 

about the current location coordinate of the EV, EV speed, the number of 

nearest CS to EV, distance between the EV and nearest CS, as well as 

the estimation time to arrive at the nearest CS. This system provides real-

time information to reduce time and power consumption lost by 

searching for available CSs locations. Also, the system provides the 

essential information required about the battery’s status as battery 

capacity and the charging/discharging current. All information is updated 

and displayed in real-time using mobile application. 

The proposed system is implemented using a microcontroller 

(ESP32) and a mobile user interface by the Blynk IoT platform. A 

mobile application has been implemented to exchange data between the 

user and Blynk cloud to display all information about EV and available 

CSs locations and battery status from anywhere that the internet is 

available. 

The proposed system has been tested in real-time, where all data 

obtained from GPS module, current sensors, and battery fuel gauge 

module are displayed on the mobile application. This data represents the 

current location of EV (latitude and longitude) and the speed of EV, the 

distance between the current location of EV and nearest CS, nearest CS 

number, estimation arrival time to nearest CS, battery charge/discharge 
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current, battery voltage and battery State of Charge (SoC). All these 

information are displayed as numerical data. Also, the current location of 

EV and available CSs are displayed on Google Maps to help users track 

CSs in real-time. 

Three cases of charging stations (fixed CSs only, fixed CSs and 

Mobile Charging Station (MCS), and MCS only) have been tested. The 

locations and distances for each case have been compared with that 

obtained by Google Maps to calculate the accuracy of the system, and 

the results were as follows: case one when CSs fixed only the accuracy 

was obtained (97.58%) and the average accuracy is (91.36%), case two 

when CSs fixed and MCS the accuracy was obtained (98.28%) and the 

average accuracy is (94.89%), case three when MCS only the accuracy 

was obtained (99.27%) and the average accuracy is (98.09%). 

 

  




