
Miniaturized Embedded System Solution for 

Monitoring Driver and Vehicle Health 
R.Poornima1 S.Subash2 , P.Tamilselvan3, O.Uthaya Kumar4 ,A.Ranganathan5 

1Assistant Professor, 2,3,4,5UG Student, 1,2,3,4,5Department of ECE,Erode Sengunthar Engineering College, Erode 
poornimavr7@gmail.com1 ,  

Abstract: Now a day, traffic accident detection is becoming one of the interesting fields due to its tremendous application in 

intelligent transportation systems. Main causes behind these road accidents are lack of unskilled drivers, consuming alcohol while 

driving, over speed, sleep while driving. Plenty of solutions have been applied to prevent these road accidents. But most of them 

were failed to prevent this. In this project we present an advanced accident detection using embedded technology. Embedded 

platforms have been utilized considerably in recent times to reduce the time required for rescue after an accident. 
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I Introduction 

 Road traffic accident is a major global health issue resulting huge loss of lives, properties and valuable time. It is considered 

as one of the reasons of highest rate of death nowadays. Accident creates catastrophic situation for victims, especially 

accident occurs in highways imposes great adverse impact on large numbers of victims. This project provides an intelligent 

system for accident prevention and detection for human life safety. 

 
 

Fig.1.circut diagram 

 

  That prevention part has various sensor like eye blink sensor, alcohol sensor and mems sensor, fuel leakage detector, 

temperature sensor, and oil level sensor. In this project we implement a new device which monitoring the parameters of a 

driver and vehicle and also monitors the health of the vehicle by using embedded technology owner can get the updates 

quickly. And if the driver is sleeping while driving means then the eye blink sensor detects it and gives an alert to the driver. 

At the same time the speed to the engine will be reduced. In case if the temperature or oil level of the vehicle varies then this 

system will intimate it to the driver. Here we have connected a mems sensor which will help to detect the accident 

occurrence. All these will be updated to the computer with the help of serial communication. 

 

II. DRIVER MONITORING UNIT 

   The carelessness and unconsciousness of the drunken drivers creates a huge problem to the people on road. In the modern 

era, Road Safety is considered to be one of the mostly concerned social issues. The habit of drunken driving causes damage 

to the surroundings and every person around him. Detection of drowsiness of driver is a vehicle safety technology, which 

helps to put off accidents which caused by the driver being dozy. Alcohol sensor is used to detect the alcoholic consumption 

of driver and if it detect alcoholic consumption microcontroller automatically stop the engine motor. Mems/Accelerometer 

sensor is used to detect the rash driving and in case if any accident occurs then that information is automatically send to the 

concerned person and nearby police station/hospital. Drowsiness of driver can be detected by using eye blink sensor. 
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Fig.2.Driver monitoring unit block diagram 

 

2.1. ALCOHOL SENSOR 

 

An alcohol sensor is used for cross verification of adequate amount of alcohol in the body. The sensor has high sensitivity to 

alcohol gas and resistant to the interference of gasoline, smoke and vapor. It is suitable for detecting alcohol at various 

concentrations. Low cost, long life span and simple drive circuit makes it popular for its use in various applications. The 

alcohol gas sensor consists of total 6-pins including A, H, B and the other three pins are A, H, B (Fig.2). Out of the total 6-

pins we use only 4 pins. The two pins A, H are used for the heating purpose and the other two pins are used for the ground 

and power. There is a heating system inside the sensor, which is made up of Aluminum oxide, tin dioxide 

 
 

Fig.3.Pin configuration of alcohol sensor 

 

2.2. EYE BLINK SENSOR 

The Eye Blink switch requires one 9V battery. Alkaline batteries are recommended because they last longer. Do not use 

rechargeable batteries because they supply lower voltage and the unit may not perform as well. This project involves measure 

and controls the eye blink using IR sensor. The IR transmitter is used to transmit the infrared rays in our eye. The IR receiver is 

used to receive the reflected infrared rays of eye. If the eye is closed means the output of IR receiver is high otherwise the IR 

receiver output is low. This to know the eye is closing or opening position. This output is give to logic circuit to ndicate the 

alarm. This project involves controlling accident due to unconscious through Eye blink. Here one eye blink sensor is fixed in 

vehicle where if anybody looses conscious and indicate through alarm. 

 

2.3. MEMS SENSOR 

The A3G4250D is a low-power 3-axis angular rate sensor able to provide unprecedented stability at zero rate level 

and sensitivity over temperature and time. It includes a sensing element and an IC interface capable of providing the 

measured angular rate to the external world through a standard SPI digital interface. An I 2 C-compatible interface is 

also available. The sensing element is manufactured using a dedicated micro-machining process developed by 

STMicroelectronics to produce inertial sensors and actuators on silicon wafers. 

he IC interface is manufactured using a CMOS process that allows a high level of integration to design a dedicated 

circuit which is trimmed to better match the sensing element characteristics. 

The A3G4250D has a full scale of ±245 dps and is capable of measuring rates with a user- selectable bandwidth. The 
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A3G4250D is available in a plastic land grid array (LGA) package and can operate within a temperature range of -40 

°C to +85 °C. 

 

III. VEHICLE MONITORING UNIT 

In vehicles, Condition monitoring is the process of monitoring some important parameters like lubricating oil characteristics, 

engine temperature, etc, by which one can identify an indication of a developing fault. It is a major component of predictive 

maintenance. Using condition monitoring allows for scheduling maintenance or taking other actions to prevent failure and 

avoid its con sequences. Temperature sensor is used to monitoring the vehicle driving period based on engine heat. Fuel 

leakage detector used to find in case if any leakage occurs and intimate it to the user with a buzzer alert.  

 

              

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig.4.vehicle monitoring unit block diagram 

 

3.1. TEMPERATURE SENSOR 

 

The first slave connected to a temperature sensor LM35. This senses the temperature of an engine and provides the 

level of temperature. The LM35 series are precision integrated-circuit temperature sensors, whose output voltage is 

linearly proportional to the Celsius (Centigrade) temperature. The LM35 thus has an advantage over linear temperature 

sensors calibrated in Kelvin, as the user is not required to subtract a large constant voltage from its output to obtain 

convenient Centigrade scaling 

The LM35 does not require any external calibration or trimming to provide typical accuracies of ±1⁄4°C at room temperature 

and ±3⁄4°C over a full −55 to +150°C temperature range. The LM35’s low output impedance, linear output, and precise 

inherent calibration make interfacing to readout or control circuitry especially easy. It can be used with single power supplies, 

or with plus and minus supplies. As it draws only 60 μA from its supply, it has very low self-heating, less than 0.1°C in still 

air. The LM35 is rated to operate over a −55° to +150°C temperature range, while the LM35C is rated for a −40° to +110°C 

range (−10° with improved accuracy). 

 

 

 

 

 

 

 

 

 

 

 
 

 
Fig.5.Circuit diagram of TEMPERATURE Sensor 

 

3.2. OIL LEVEL SENSOR 

An oil level sensor is basically a oil float switch or oil level controller that opens and closed circuits as oil levels rise or 

fall. This opening and closing circuits can be used to automatically turn  oil pumps on or off. Once the oil in the tank 

reaches its lowest predetermined point (closed position) the reed switch will create a circuit and automatically send a signal to 

your pump to start filling your tank up with oil again. The magnetic reed switch will then open the circuit back up again 

(open position) once the oil level has reached maximum fill capacity. 
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Fig .6.Circuit diagram of OIL LEVEL Sensor 

 

IV. OUTPUT UNIT 

4.1.MOTOR 

   A DC motor in simple words is a device that converts direct current(electrical energy) into mechanical energy. It’s of vital 

importance for the industry today, and is equally important for engineers to look into the working principle of DC motor in 

details that has been discussed in this article. In order to understand the operating principle of dc motor we need to first look 

into its constructional feature. 

                                                     

 4.1.1 293D Motor Driver IC                                 

L293D is a typical Motor driver or Motor Driver IC which allows DC motor to drive on either direction. L293D is a 16-pin 

IC which can control a set of two DC motors simultaneously in any direction. It means that you can control two DC 

motor with a single L293D IC. 

          It works on the concept of H-bridge. H-bridge is a circuit which allows the voltage to be flown in either direction. As 

you know voltage need to change its direction for being able to rotate the motor in clockwise or anticlockwise direction, 

Hence H-bridge IC are ideal for driving a DC  In a single L293D chip there are two h-Bridge circuit inside the IC which can 

rotate two dc motor independently. Due its size it is very much used in robotic application for controlling DC motors. Given 

below is the pin diagram of a L293D motor controller. There are two Enable pins on l293d. Pin 1 and pin 9, for being able to 

drive the motor, the pin 1 and 9 need to be high. For driving the motor with left H-bridge you need to enable pin 1 to high. 

And for right H-Bridge you need to make the pin 9 to high. If anyone of the either pin1 or pin9 goes low then the motor in the 

corresponding section will suspend working. It’s like a switch. 

 

4.2 ARDUINO 

The Arduino Uno is a microcontroller board based on the ATmega328. It has 14 digital input/output pins (of which 6 can be 

used as PWM outputs), 6 analog inputs, a 16 MHz crystal oscillator, a USB connection, a power jack, an ICSP header, and a 

reset button. It contains everything needed to support the microcontroller; simply connect it to a computer with a USB cable 

or power it with a AC-to-DC adapter or battery to get started. The Uno differs from all preceding boards in that it does not 

use the FTDI USB-to-serial driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial converter. "Uno" 

means one in Italian and is named to mark the upcoming release of Arduino 1.0. The Uno and version 1.0 will be the 

reference versions of Arduino, moving forward. The Uno is the latest in a series of USB Arduino boards, and the reference 

model for the Arduino platform; for a comparison with previous versions. A universal  Asynchronous receiver/transmitter 

abbreviated UART /ˈjurat/, is a computer hardware device that translates data between parallel and serial forms. UARTs are 

commonly used in conjunction with communication standards such as TIA (formerly EIA)RS-232, RS-422 or RS-485. The 

universal designation indicates that the data format and transmission speeds are configurable. The electric signalling levels 

and methods (such as differential signalling etc.) are handled by a driver circuit external to the UART. A UART is usually an 

individual (or part of an) integrated circuit (IC) used for serial communications over a computer or peripheral device serial 

port. UARTs are now commonly included in microcontrollers. A dual UART, or DUART, combines two UARTs into a single 

chip. An octal UART or OCTART combines eight UARTs into one package, an example being the NXP SCC2698. Many  

modern ICs now come with a UART that communicate synchronously; these devices are called USARTs (universal 

synchronous/asynchronous receiver/transmitter). 
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Fig 7 Hardware module 

 

V. CONCLUSION 

This project implements the driver drowsiness detection and vehicle health monitoring system using Embedded Systems. 

Purpose of our project is to help in solving real life problem in a very cost effect way. Whenever the driver feels drowsy, the 

buzzer will be on and the driver in turn gets an alert. This system uses temperature and oil level sensor to measure the health 

parameters of the vehicle. Alcohol sensor is used to check the alcoholic state of the driver. When the alcohol is detected the 

vehicle speed goes low and eventually the vehicle will be stopped. As a result the accident ratio can be reduced. Thus, our 

project if commercially developed will help in saving the precious lives of drivers and co-passengers. Vehicle diagnosis and 

monitoring system is used for improving overall productivity which offer better return on your investments. 
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