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Abstract— Though the era of self-driving cars is upon us, 

intelligent driving can never overtake safe and cautious 

driving. We present a module that wirelessly transmits real-

time vehicle sensor data from vehicle’s OBD-2 port to the 

mobile application of the user. The driving behaviour that are 

monitored are the ones that influence the likelihood of the 

driver crashing (for example, speed) or the severity of the 

crash (for example, seat belt use).  These are proxies for crash 

and injury risk and monitoring a driver’s propensity to 

indulge in such behaviour enables the technology to calculate 

a risk rating for that driver. The proposed system can 

determine driver location, speed and set a threshold for the 

same. The module transmits data relating to vehicle sensor 

failure, high-fuel consumption and high coolant temperature 

alert generation etc. to the user’s smart phone. The vehicle 

owners can get the results through the Android application in 

the form of notifications. Alerts generated by the vehicle due 

to undesirable situations are sent to them. This setup can be 

used commercially by cab company owners to monitor the 

condition of their cars and their driver’s performance.  
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I. INTRODUCTION 

The on-board diagnostic system (OBD II) is a standard which 

was first introduced in the United States of America in 1996, 

by the Society of Automotive Engineers (SAE) [4]. This 

specification was developed for all manufactured vehicles to 

enable the regulation of vehicle emissions, so as to ensure that 

the Environmental Protection Agency (EPA) standards are 

met. This standard requires those vehicles to have a 16-pin 

OBD II port. Sensor data and diagnostic information from the 

electronic control unit (ECU) of a four-wheeler vehicle can 

be measured with the help of this port [4]. 

The OBD system was designed to consecutively 

monitor the running condition of vehicle [2]-[4]. Once there 

is a malfunctioning element that controls the coolant 

temperature, the OBD system will turn on the Malfunction 

Indicator Lamp (MIL) or the Check Engine light, to notify the 

driver to repair the vehicle as soon as possible. When the 

OBD system detects any malfunction, OBD regulations will 

inform the ECU of the vehicle to save a standardized 

Diagnostic Trouble Code (DTC) about the information of 

malfunctions in the storage. An OBD Scan Tool for the 

servicemen can access the DTC from the ECU to quickly and 

accurately corroborate the malfunctioning characteristics and 

location in accordance with the prompts given by the DTC. 

In addition to DTC, the OBD system can monitor more than 

70 items of real-time driving status, for e.g., vehicle speed, 

engine rpm, throttle position, intake air temperature, engine 

coolant temperature, and etc [2]-[4]. With the invention of 

various mobile technologies, wireless communication and the 

global positioning system (GPS), the use of OBD II readers 

for real-time tracking and monitoring has gained popularity, 

especially in the area of fleet management. 

This project consists of two parts: The objective of 

first part is to build a device that can collect data from a 

vehicle using OBD2 port via Bluetooth and GSM module[5]. 

The second part is to build an Android application with which 

we can monitor the various parameters of the vehicle. Car is 

equipped with variety of sensors like engine rpm, engine load, 

vehicle speed, Engine RPM (in rpm), calculated engine load 

(in %), etc. This data is continuously monitored and when a 

fault occurs, it is displayed on the engine control unit (ECU) 

[4]. But this data is not stored for any future use. Thus, 

terabytes of the data is wasted. We aim to build this project 

in which we will be able to collect the real time data from the 

vehicle [3]. With our project, alert messages can be sent to 

helpline numbers for instant help. Our project can be used to 

identify reckless driving [6]. This can be used by parents to 

monitor their kids and set a speed limit for safety. This feature 

can be used to identify various driving patterns. Another 

feature is monitoring the whereabouts of the vehicle[1]. This 

can be done by downloading the application in smartphone or 

tablet to see car’s location.  

The second part is intended to develop an Android 

application with functionalities such as showing the vehicle 

speed, coolant temperature, engine RPM readings, displaying 

the vehicle location [1][2]. Also, an alert system can be 

induced in the application which will alert the user if a certain 

speed limit is crossed [5][6]. Also, GPS fencing can be 

implemented in the application wherein the user can set a 

fence by accessing the maps such that an alert will be given 

to that user if the vehicle crosses that fence[3][5]. 

II. METHODOLOGY 

We have proposed a system wherein we link ESP32 

microprocessor & vehicle OBD-II port to diagnose vehicle’s 

internal conditions [1][5]. This enables the user to quickly 

monitor important data about the vehicle during high 

performance applications. In the already existing system, the 

data acquired is via Bluetooth which provides a short ranged 

wireless connection. It constraints the user to be in a certain 

range. And also, the Bluetooth on the user’s mobile phone 

should always be kept on. To overcome these limits, the 

proposed system uses GSM module or Xbee seat combined 

with SIM 5360E module which provides internet connection 

for wireless communication [4]. The block diagram of the 

proposed system is shown in the Fig. 1 below. 

The existing system installed in vehicles collects the 

vehicle speed at every second and transmits it to the user 

(Mobile), but it is not analysed and hence does not provide 

more meaningful or user-friendly indications. The proposed 

system acknowledges the possibility to exploit these available 

real time data to analyse the driver habits[3][6]. All the data 

acquired is send to cloud (AWS) which is a simple way to 
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access servers, storage, databases and a broad set of 

application services over the Internet. The structured data is 

then displayed on the web application.  

 
Fig. 1: Block diagram of proposed work 

Next part of the project will be to research on 

existing telematics systems and then design an architecture 

for the proposed system. We will identify tools for each block 

in the architecture that suits the particular requirements of this 

project. In that process, we will identify parameters that will 

help in generating predictions about vehicle health and driver 

habits, simulate them using a specific car model to obtain 

simulation parameter data [6]. The data will be used to 

develop an analytical model for our requirements [6]. Train 

the model on data collected from actual car trips. Refine the 

model and make the data available in user friendly formats 

such as visuals etc. 

III. PROPOSED WORK 

We have proposed a system wherein we provide analyzed and 

structured data. The diagnosis program displays the real-time 

conditions and the useful sensor data on the navigation 

screen. It also helps the driver to be aware of the vehicle 

conditions. A database management system is implemented 

for the storage and management of transmitted data and a 

graphical user interface (GUI) is developed for analyzing the 

transmitted data. The data is pulled out from the OBD-II port 

of the vehicle using the STM32 co-processor as the interface 

and ESP32 main processor handles the processing of that data 

as well as transmission of that information to the Cloud using 

an Xbee Seat through an internet connection provided by the 

SIM card. The connection block is shown in the Fig.2 below. 

ESP32-DevKitC V4 or an Arduino IDE can be used for 

programming the module for real-time data transmission. 

 
Fig. 2: Block diagram of the OBD-2 port connected module 

for data acquisition & transmission. 

In the proposed system, Amazon Web Services 

(AWS) is used as the remote server to receive all the 

transmitted data through wireless communication over 

internet connection. The data acquired is in the CSV file 

format. Microsoft excel is the most common program that is 

used to open as well as edit a CSV file. But these data 

received is meaningless and not user-friendly and needs to be 

decoded. The decoding of the data is done by Python 

program. It gives a structured format to these data. It imports 

CSV files and converts it into table or any other file format.  

This pre-processed data is used to train the machine 

learning ng model that uses Support Vector Machine 

algorithm that predicts driver habits, classify them 

accordingly and relation between various parameters [6]. 

This predicted result is displayed on android application  

IV. RESULTS 

This project will be able to give insights about the vehicle 

which are not available in low and mid budget cars. This 

insight would be useful for multiple applications. The owner 

can find out about any problems with the car without 

consulting the mechanic [5]. This device can be used for 

monitoring your car and see how the driver is treating the car. 

It will also be used to detect accidents and notify ambulance. 

Apart from insights about the car, this device will give 

insights about the driver’s behavior like rash driving and 

following speed limits. 

V. CONCLUSION 

In this project, we will take data from the OBD II port of the 

car and perform Data Analysis on the vehicle data that will 

be stored in the MYSQL relational database. The data will be 

bifurcated into proper column according to their type. This 

data can be used to train the machine learning model that will 

give us the habits of driver whether the driving is safe or not 

[6]. We will classify the types of driver using Machine 

Learning algorithm Support Vector Machine. This classified 

data will be displayed on the Android Application.            

VI. FUTURE SCOPE 

The proposed system would help users to monitor their car 

when they are using it and otherwise. This technology can be 

implemented in larger scale where all the cab drivers can be 
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suggested to use this device and user can see the driving 

pattern and quality of driver basis of performance. Also, it can 

used by the government to grade drivers based on driving 

skills and check whether they are following all the traffic 

rules. This can be used to cancel driving licenses based on 

rash driving behavior. This would prevent accidents and 

reckless driving.  
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