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Abstract— This paper gives details about the Alertness 

Detection of Driver. There has been a very large increase in 

road accident due to drowsiness of driver while driving 

which leads to enormous fatal accidents. The driver loses his 

control when he falls sleep which leads to accident. This is 

because when the driver is not able to control his vehicle at 

very high speed on the road. This project can generate a 

model which can prevent such accidents. For this purpose 

we used an eye blink sensor and MEMS sensor to alert the 

drowsiness of Driver. Temperature sensor and smoke sensor 

can be used for further safety system in the vehicle. 
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I. INTRODUCTION 

India with 1.21 billion population stand second behind 

China. India’s population is 1/6th of world population. The 

development of a country depends on its youth population, 

in this segment India is on top but still not completely 

developed. We are facing lot of problems which restricting 

development of the country. One of the problems is road 

accidents. According to report presented by Ministry of 

Road Transport and Highways Government of India in 2011 

country saw 4.97 lac road accidents which is 1 accident per 

minute. Resulting 1,42,485 deaths in the year 2011. 

There are various reasons which are responsible for 

accidents to occur. The details of causes of Road accidents 

as given in by Government of India is summarizes as 

follows [8]. 

 Driver’s fault (77%) 

 Climatic Condition (1%) 

 Vehicle’s Condition (2%) 

 Pedestrian’s fault (2%) 

 Cyclist’s Fault (1%) 

 Road Condition (3%) 

 Other (13%) 

For major of accidents occurred “Driver” is found 

responsible with different reasons.To address the issue of 

Road safety different pronged strategy may be adopted as:  

 Engineering 

 Enforcement 

 Education 

 Emergency Care  

II. LITERATURE SURVEY 

Driver fatigue is a significant factor in a large number of 

vehicle accidents. Developing technologies to detect or 

prevent drowsiness in the wheel is a major challenge in the 

field of accident prevention systems. Because of the threat 

that drowsiness presents on the road, methods must be 

developed to counteract its effects. The aim of this project is 

the development of a prototype for drowsiness detection. 

The focus is on the design of a system that will closely 

monitor the open or closed state of the driver's eyes in real 

time. In today's world, where science has made amazing 

progress, so have the latest cars. These cars are more 

advanced than ever before. But now a day, due to driver 

sleepiness accidents are rising day by day. Driver 

drowsiness and then they are not twitching driving as of that 

they are not in control of themselves. A system was 

developed to detect the drowsiness of the driver [3]. 

As soon as drowsiness is detected, the buzzer is 

switched on and the vehicle ignition is switched off. Then 

the vehicle will stop immediately. Vehicle accidents are 

most common when driving is insufficient. This happens on 

most factors when the driver is sleepy. The drowsiness of 

the driver is recognized as an important factor in vehicle 

accidents. The National Sleep Foundation (NSF) reported 

that 51% of adult drivers had driven a vehicle while the 

feeling was sleepy and 17% actually fell asleep. Therefore, 

real-time drowsiness monitoring is important to avoid traffic 

accidents. This project involves the control accident through 

unconscious eye blinking. An eye-blink sensor is installed in 

the vehicle, where the driver loses consciousness and 

displays a buzzer. The auto-simulator study was designed to 

collect physiological data for the validation of this 

technology. Methodology for the analysis of physiological 

data, independent assessment of drowsiness and 

development of drowsiness detection algorithm by means of 

sequential fitting and selection If the driver is found to have 

sleep, it warns and then turns the ignition off. And hence 

possibility of accident is avoided. 

A. Methods for Detecting Drowsy Drivers   

There are various techniques that can be used to detect the 

drowsiness of drivers. These techniques can be generally 

divided into the following categories: sensing of 

physiological characteristics, sensing of driver operation, 

sensing of vehicle response, monitoring the response of 

driver. 

B. Monitoring Physiological Characteristics: 

Among these methods, the techniques that are best, based on 

accuracy are the ones based on Human physiological 

phenomena. This technique is implemented in two ways: 

Measuring changes in physiological signals, such as brain 

waves and eye blinking; and measuring physical changes 

such as sagging posture, leaning of the driver’s head and the 

open/closed states of the eyes. The first method, the most 

accurate, is not realistic, since sensing electrodes would 

have 

To be attached directly onto the driver’s body, and 

hence be annoying and distracting the driver. In addition, 

long time driving would result in perspiration on the 

sensors, diminishing their ability to monitor accurately. The 

second technique is well suited for real world driving 

conditions since it can be non-intrusive by using optical 

sensors of video cameras to detect changes.   
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C. Other Methods 

Fixing the sensor in front of driver seat so that the sensor 

monitor the eye movement of the driver periodically. If the 

eye lid of driver is not showing any change for a period of 

time, the caution will be given to the driver. This sensor 

should be fixed in such a way that it shall sense the eye 

movement when the driver bends or sets erect. 

D. Temperature Sensor  

Thermistors are thermal sensitive resistors whose prime 

function is to exhibit a large, predictable and precise change 

in electrical resistance when subjected to a corresponding 

change in body temperature. Negative Temperature 

Coefficient (NTC) thermistors exhibit a decrease in 

electrical resistance when subjected to an increase in body 

temperature and Positive Temperature Coefficient (PTC) 

thermistors exhibit an increase in electrical resistance when 

subjected to an increase in body temperature. In case of any 

fire inside the vehicle the sensor will deduct it initially and 

safeguard the passengers from worst case. 

Once when the temperature increases inside the 

vehicle the sensor sense it and stops the engine from further 

running. 

E. Eye Blink Sensor 

The blinking of the eye is necessary in this project as it is 

used to propel the device and operate events. Eyebrow 

recognition must be performed for which we can easily use 

flashing detectors, or we can integrate them with a special 

instruction written in image processing that if there is no 

eyelid movement for the particular period of time If the time 

is greater than the eye blink time of the human eye, then 

consider an event called "flashing" for which the group of 

operations are followed. Here, in this project, we have to set 

the time as 5 seconds or more since "flashing" is different 

from "ordinary flashing". We need to perform tests for just 

blinking event, and not to find common blinking of the 

human eye [8]. 

F. IR Sensor 

Infrared transmitter - a device that emits infrared rays. 

Similarly, IR receiver is used to receive the IR beams 

transmitted by the IR transmitter. An important point is that 

both the IR transmitter and receiver should be placed 

parallel to each other. The signal is given to IR transmitters, 

when the signal is high, the IR sensor directs the IR beams 

to the receiver. The IR receiver is connected to the 

comparator. The comparator is connected to the operational 

amplifier. In the comparison circuit, the reference voltage is 

supplied to the inverting input terminal of the circuit. The 

non-inverting input terminal is connected to the IR receiver. 

When an interruption of the IR beams occurs between the IR 

transmitter and the receiver, the IR receiver becomes non-

conductive. Thus, the non-inverting input terminal voltage 

of the comparator is higher than the inverting input. The 

comparator output is in the range of + 5V. This voltage is 

given to the microcontroller. When the IR transmitter directs 

the beams to the receiver, the IR receiver becomes lower 

than the inverting input due to the non-inverting input 

voltage. Now the comparator output is GND. Thus the 

output is given to microcontrollers. This circuit is mainly 

used to count the eye flap movement. Now the comparator 

output is GND. Thus the output is given to microcontrollers. 

This circuit is mainly used to count the eyelid motion [8]. 

G. Alcohol Sensor 

This sensor is used to detect the presence of dangerous LPG 

leak in the car or in a service station, storage tank 

environment. The sensor has an excellent sensitivity 

combined with a quick response time. The sensor can also 

sense iso-butane, propane, LNG, alcohol and cigarette 

smoke. This unit can be very easily incorporated into an 

emergency light, to give a visual indication to the driver. 

In such case the sensor gives caution to the driver 

indicating that there is a leakage of gas in the vehicle 

glowing emergency light[8]. 

III. METHODOLOGY 

The main aim of this paper is “To Check the Alertness of 

Vehicle Driver” by continuously monitoring his eye 

blinking and head position. This project involves measures 

of 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 is to know the eye is 

closing or opening position. This outputis give to logic 

circuit to indicate the alarm. Similarly MEMS sensor is used 

to identify the position of Driver Head to Indicate the 

Drowsiness of Driver. 

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. The Objective of this project is to 

develop a system to keep the vehicle secure and protect it by 

the occupation of the intruders. 

IV. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram 

A. Hardware used: 

 AT89C52 controller 

 Power Supply block diagram 

 Eye Blink Sensor 

 3 axis Accelerometer 

 GPS 

 GSM 

 Alarm Circuit 

 Motor and Motor Driver 
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B. AT89C52 Microcontroller 

The AT89C52 is a high-performance, high-performance, 8-

bit, microcontroller, flash-programmable and erasable read-

only memory (PEROM). The device is manufactured using 

Atmel's non-volatile high-density memory technology and is 

compatible with the industry standard 80C51 and 80C52 

command set and pin assignment. The on-chip flash allows 

the program memory to be reprogrammed in the system or 

by a conventional non-volatile memory programmer. By 

combining a versatile 8-bit CPU with Flash on a monolithic 

chip, the Atmel AT89C52 is a powerful microcomputer that 

offers a very flexible and cost-effective solution for many 

embedded controllers [1]. 

C. Eye Blink Sensor 

The eye-blink sensor works by illuminating the eye and/or 

eyelid area with infrared light, then monitoring the changes 

in the reflected light using a phototransistor and 

differentiator circuit. The exact functionality depends 

greatly on the positioning and aiming of the emitter and 

detector with respect to the eye. 

D. MEMS Sensor 

The MMA7660FC is a ±1.5 g 3-Axis Accelerometer with 

Digital Output (I2C). It is a very low power, low profile 

capacitive MEMS sensor featuring a low pass filter, 

compensation for 0g offset and gain errors, and conversion 

to 6-bit digital values at a user configurable samples per 

second. The device can be used for sensor data changes, 

product orientation, and gesture detection through an 

interrupt pin (INT). The device is housed in a small 3mm x 

3mm x 0.9mm DFN package[7]. 

 
Fig. 2: MEMS Sensor Pin Diagram 

E. Buzzer or Alarm Circuit 

A buzzer or beeper is a signaling device, typically 

electronic, which is typically used in automobiles, 

household appliances such as a microwave oven or 

gameshows. It most often consists of a number of switches 

or sensors connected to a control unit which determines 

whether and which key has been pressed or a predetermined 

time has elapsed, and usually a light illuminates on the 

corresponding key or the control panel and A warning 

sounds in the form of a continuous or intermittent buzzer. 

Initially, this device was based on an electromechanical 

system identical to an electric bell without the metal gun 

(which makes the ringing noise). 

Nowadays, it is more popular to use a ceramic 

piezoelectric knocker like a sonaret, which makes a high 

tone. As a rule, these were connected to "driver" circuits, 

which varied the pitch of the sound or switched the sound on 

and off. 

V. CONCLUSION 

Nowadays the number of accidents is increasing 

continuously. So as an engineer, we have to do something 

about it and provide the desired solution. An automation is 

made for the safety of man. The purpose of such a model is 

to drive a system to detect the drowsiness of the drivers and 

to control the speed of the vehicle to avoid accidents. 

Advanced technology provides some hope that avoids this to 

a certain extent. This project includes measure and control 

eye blinks with IR sensor and MEMS sensor. 

VI. FUTURE SCOPE 

In the future, this system can be extended to have alcohol 

sensors, temperature sensors and smoke detectors for safety. 

Also, on security as only certain individuals have access to 

the vehicle. In the event of theft, the vehicle does not start 

and an MMS of the burglar could be sent to the owner of the 

vehicle. 

We can park the car automatically by first using the 

automatic braking system that slows down the car and at the 

same time turns on the parking lights of the car and detects 

the parking space and automatically turns off the car before 

the accident. Use of the pressure sensor on the steering 

alarm or in the automatic braking system can be adjusted 

during drowsiness. 
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