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ABSTRACT 

 

This paper describes a prototype model for automatic braking system based on detecting the head movement 

and eye blink of the driver. As most of the road accidents occur due to the reduced driver's vigilance level and 

fatigue because of hours of continuous driving. Thereby, in this paper we are describing an automatic 

emergency braking system considering head movement and eye blink as the foremost basis through which we 

can greatly control the ever increasing road accidents. 
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1.0 Introduction 

 

Detection of driver's alertness level is not as 

simple, it includes monitoring of various 

physiological characteristics, driver operation and 

vehicle response. Thus it is necessary to actively 

monitor all these for having a secure and safe drive. 

While driving head movement and eye blink timing 

are the two things that plays an important role and 

can be monitored easily from avoiding accidents This 

paper deals with developing such system so that in 

case of any dangerous condition the vehicle alerts the 

driver and automatically applies emergency brakes to 

the vehicle.  

As it is commonly seen that when a driver 

falls asleep while driving then position of his head 

plays an important role in determining any insecure 

situation and can therefore alert the driver to take 

control of the steering. Thus if such a system could be 

devised that monitors the position of driver's head 

continuously, it can greatly help in diminishing the 

accidents frequency.  

Another factor in this regard is eye blink, 

normally we blink 15-20 times in a minute but when 

a person falls asleep then this time of blinking 

diminishes than the normal. Thus if we monitor the 

eye blink of the driver it will really prove an effective 

tool to reduce the road accidents. Hence these 

methods when combined together could prove an 

effective step in the direction of accident prevention. 

 

2.0 Working Concept  
 

Sleep drive accidents are the most severe 

and fatal one as the driver is in no position to take 

control of any insecure condition .Thus there are 

more chances of colliding with any other object or 

vehicle and might lead to fatal accidents. Daily 

newspapers are deluged with news regarding road 

accidents and most of them takes place due to driver's 

in-alertness and this concept will definitely play a 

significant role in limiting the road accidents.  

The methods used in this accident avoider 

system includes the following two methods that are 

described below. 

 

3.0 Head Movement Detection  
 

In this paper we are describing the head 

movement detection through the use of an 

accelerometer ADXL330, which measures the tilt 

angle of the head and then sends an alarming signal to 

the driver prior to any insecure situation. Its main 

objective is to monitor the tilt angle of the head and 

then alerting the person by giving some buzzer or 

beep. If no action taken by the person then it will 
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automatically apply emergency brakes to the vehicle. 

An accelerometer is a three -axis accelerometer that 

measures the head movements in three axis i.e. x, y 

and z. It converts the acceleration into electrical 

signal and can measure both static and dynamic 

acceleration and its output may be digital as well as 

analog.  

Here the z axis can be combined with the 

other remaining axes to maintain better accuracy, 

precision and stability through 360 degrees. The x 

and y axes posses the sine functions whereas z axis 

have cosine function. It senses the tilt angle 

continuously and when there is a change in the 

predefined sets of angles, it will send the signal to the 

alarm. When no response is received from the person 

then it applies brakes automatically to the vehicle. 

This can be implemented on a cap that the driver has 

to wear during driving and therefore it will keep 

tracking the head movements. In this manner it helps 

in avoiding the accidents.  

 

Fig: 1. Three-axes Accelerometer 

 

 
 

In this project we use two circuit. One is 

transmitter and second is receiver circuit. In the 

transmitter circuit we use 3 Axis accelerometer base 

circuit and on the receiver end we use a micro-

controller with LCD that gives command to the 

motor. In the transmitter circuit we measure the value 

of 3 Axis accelerometer and converted into digital 

with the help of ADC 0809. ADC converts the data 

from sensor and proceed to the microcontroller for 

further conversion. Microcontroller. Microcontroller 

gets the hex data from the accelerometer and 

converted into ASCII code for LCD display. LCD 

display the X—Y—Z values and display the values 

on the LCD. At the same time microcontroller gets 

the data and compare inside with pre-defined 

variables. As we change the position of head, values 

are change automatically and when these change 

values exceed the predefined values then buzzer 

raises the alarm. We use the readings of 

accelerometer for head movement detection.  

4.0 Eye-Blink Detection  
 

The fatigue level of the driver can be 

effectively monitored by detecting the eye-blink, as 

the eye-blink frequency increases in case of fatigued 

condition than the normal and micro-sleep that lasts 

for 3-4 sec can serve as an indicator of any insecure 

condition. However, it is quiet difficult to measure it 

accurately. Here we are using an IR sensor that will 

monitor the blinking status. It has a transmitter as 

well as receiver that will receive the reflection from 

the eye when light falls on it. There is some intensity 

of light for every person's eye when it gets reflected 

from the eye and based on this concept we use the 

change in this intensity as it will change when the 

person might fall asleep. A timer is used with it to 

measure the time of eye blink, when the time exceeds 

than the normal it will give a signal to raise the alarm 

and in case of no response from the person it will 

automatically brake the vehicle. This system can be 

implemented on a pair of goggles or spectacles that 

would more effectively sense the eye movement. 

Further developments in this direction can contribute 

to easy and reliable monitoring of the driver's eyes. If 

such systems are implemented in the vehicles , it will 

lead to safe drive and saving many lives.  

 

Fig: 2. Eye detection using IR Sensor 

 

 
 

We are giving 9V supply either using a step-

down transformer or through a battery followed by a 

voltage regulator IC7805 supplying regulated 5V to 

the micro-controller and ADC.  

The accelerometer and eye-blink sensor are 

interfaced with the ADC that converts the analog 

signals to digital form so that they could be processed 

by the micro-controller. It gives the control signals to 

the motor in case of any changes in the head 

movement and eye-blink from the predefined values. 

A 16X2 LCD display is interfaced with the micro-

controller that displays the changed values. Buzzer is 

interfaced with the controller, that alerts the driver by 

giving an alarm as soon as it detects any change. The 

circuit diagram of 
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the project is shown below followed by the project 

model.  

Fig: 3. Circuit Diagram 

 

 
 

Fig: 4. Project model 

 

 
 

5.0 Components  
 

The following components are used -  

 Accelerometer  

 IR sensor for eye-blink detection.  

 Micro-controller.  

 ADC (ADC0809) for analog-to-digital 

conversion.  

 LCD.  

 Buzzer.  

 

Merits  

 Automatic braking helps in saving the lives of 

people.  

 Helpful in managing the traffic.  

 frequency of road accidents can b reduced.  

 

6.0 Future Scope  
 

 There is possibility of using 3-D image processing 

technique to monitor the facial expressions, 

yawning and gaze.  

 GSM and GPS can be used to track the vehicle's 

location.  

 Ultrasonic detector can be used to detect any 

object in the path that would greatly help in 

avoiding collision in case if the driver is not in 

conscious state.  

 Alcohol sensor can also be used to detect if the 

person is drunk driving. 

 

7.0 Conclusion  
 

Eye-blink and head movement based 

braking system can prove a concrete step in the 

direction of accident prevention. It is the future of 

controlling the device with greater comfort and ease. 

Artificial intelligence and many other research and 

new technologies can give a new dimension to it. 

Further development and innovation is required in 

this field to make this system more promising and 

safe for the driver 
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