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Abstract— This paper presents a new approach to automobile 

safety and security. In the field of automobiles, the main 

research is dedicated to safety and security. Road users are 

well known to fall asleep or have temperature related health 

issues. Driving long hours by road can induce drowsiness 

causing lack of concentration on the road and 90% of the time 

causing road accidents. This purpose of this paper is to 

perform the detection of driver fatigue and avoiding accidents 

in case of a real fatigue. This paper keeps the passengers 

informed about the driver's attentiveness towards the steering 

wheel. It also avoids accidents by flashing lights and blowing 

sirens (distinguishable from ambulances) to let others on the 

road to be aware of vehicle losing control. It also attempts to 

provide a robo hand to automatically apply brake to stop the 

vehicle. 
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I. INTRODUCTION 

The Federal Motor Carrier Safety Administration (FMCSA), 

highway safety advocates, and transportation researchers 

have all identified driver drowsiness as a high priority 

commercial vehicle safety issue. Drowsiness affects mental 

alertness, decreasing an individual’s ability to operate a 

vehicle safely and increasing the risk of human error that 

could lead to fatalities and injuries. Apart from drowsiness, 

there are temperature related issues such as sunburnt, frost 

bite that occur in extreme weather conditions. Drivers who 

drive in this regions have no other option. To solve these 

problems, there is not only a need for detecting driver fatigue 

but also a great need for getting the driver and passengers out 

of trouble and find help for the driver. The most feasible way 

is to detect the driver's hand movement on the steering wheel. 

During normal circumstances, the driver exerts gentle 

pressure on the steering wheel to hold and turn it. In case there 

is a sense of drowsiness, the grip on the wheel is loosened, 

causing the driver to become unattended to the vehicle, which 

in turn causes major road accidents. Likewise, if the driver is 

experiencing major health issues such as heart attack, the 

panic or anxiety causes them to hold their steering wheel very 

tightly. These two circumstances are the output to be 

measured, and when this happens, the accident prevention 

mechanism is worked out. 

II. OVERVIEW OF THE EXISTING SYSTEM AND DRAWBACKS 

The greatest challenge in the automobile industry is to use 

artificial intelligence to efficiently monitor or track the 

driver's attentiveness. There are a lot of approaches for 

monitoring driver fatigue and will continue to merge in the 

future, while many are in the development, validation testing 

or early implementation stages. Usually facial recognition is 

considered as the accurate way of detecting driver fatigue that 

uses cameras and image processing acquisition methods to 

detect driver movements. The Table-1 shows the list of 

attributes that are detected in facial recognition are given 

below. 

 
Table 1: Set of action units used for predicting Fatigue 

The guidelines and criteria used to assess the 

potential efficacy of the Driver alertness monitoring 

technologies and devices relate to the functional 

characteristics and operational properties of the device or 

technology .In most cases, this list lacks the technical details 

necessary to be considered a functional requirements 

specification. Every existing system concentrates on 

detecting the fatigue, but not about what happens after a 

fatigue. The comparison between the existing system and the 

proposed system is that the proposed system concentrates on 

stopping the vehicle and letting the passengers or passerby to 

know that there is a problem with the driver. 

III. PROPOSED SYSTEM 

The proposed system will be used to improve the feasibility 

and efficiency of the driver fatigue detection system as 

compared to the existing fatigue detection system. To start 

with, we define the minimum requirements to detect driver 

fatigue 

1) The device should measure what it is intended to, 

operationally E.g. Strain applied and conceptually e.g., 

alertness. 

2) The device should monitor driver behaviour in real time 

3) The device should be consistent in its measurement over 

time, and it should be compatible for all drivers. 

4) The device should be able to operate accurately and 

reliably in both day time and night time conditions. 

5) The device should be designed to maximize sensitivity 

and specificity. In other words it should minimize missed 

events by accurately and reliably. 
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6) The device should be able to operate accurately and 

reliably over the expected range of truck cab 

temperature, humidity and vibration conditions[1]. 

 
Fig. 1: Block diagram 

The four units in the system block diagram are Input Unit, 

Control Unit, Display and Output unit. 

A. Input Unit 

Strain gauge sensor is used for the input unit to sense the 

pressure applied on the steering wheel. Here four sensors are 

used in the “hotspots” of where most of the drivers hold the 

steering wheel. 

 
Fig. 2: Strain Gauge sensors fixed to the steering 

The figure-2 shows how the four strain gauge 

sensors are fixed in the hotspots of driver steering wheel. For 

neat look and to avoid discomfort the strain gauges are fixed 

to the steering wheel below the steering cover. The driver 

applies pressure on the steering wheel making it compress 

and reduce the resistance. The standard maximum voltage 

given by the sensor is 1024 mV. When the pressure is applied, 

the resistance decreases along with the voltage. 

B. Control Unit 

The control unit has Arduino UNO, that has a decision 

making algorithm that keep tracks of the values crossing 

threshold and the output that should be given to the output 

device and the data that should be placed in the display 

device[2]. The Table-2 provides the practical data under 

different subjects. 

Test Persons Age group Strain obtained 

Subject 1 (Female) 60 927 

Subject 2 (Male) 60 989 

Subject 3 (Female) 50 954 

Subject 4 (Male) 50 963 

Subject 5 (Male) 45 942 

Subject 6 (Female) 45 918 

Subject 7 (Female) 40 932 

Subject 8 (Male) 40 976 

Subject 9 (Female) 25 955 

Subject 10 (Female) 25 997 

Table 2: List of subjects tested with steering 

C. Wheel Sensors 

DISPLAY UNIT A liquid crystal display (LCD) is used as a 

display device to display the output of the four sensors 

connected and video or just a visual display can be had based 

on the requirement. As LCDs do not emit light directly they 

are more energy efficient that any other kind of display units. 

They also offer safer disposal when compared to the CRTs. 

The low electrical power consumption of LCD enables it to 

be used in battery-powered electronic equipment. It is an 

electronically modulated optical device made up of any 

number of segments filled with liquid crystals and arrayed in 

front of a light source (backlight) or reflector to produce 

images in colour or monochrome[5]. It displays the four 

voltages in the four sensors and if the pressure is Normal or 

Low or High. 

D. Output Unit 

The output device is the flashlights, buzzer and automatic 

hand brake robot. The robot is placed between the seats and 

is connected to the microcontroller. As the output crosses the 

threshold to become too low or too high, then the flashlights 

and the buzzer are activated [3]. 

E. Robotic ARM 

A grace time of 10 seconds is given for the driver to wake up, 

if he does not then the handbrake actuates[5]. A robotic arm 

is provided to automatically apply brake to the uncontrolled 

vehicle to automatically stop the vehicle during emergency. 

IV. WORKING SETUP AND RESULTS 

The output of the proposed system is the continuous index   

and discrete index of level of fatigue that the driver 

experiences. The index can be saved periodically cleared 

before and after every trial. When abnormality is detected by    

the sensors, the siren automatically goes along with flashing 

of   flash lights. Following the flash lights the hand robot is    

actuated to apply the hand brake. The figure-5 shows the 

robot   hand activated hand brake. 

 
Fig. 3: Automatically actuated Robot hand 

The siren gives altert to the vehicles ahead of the 

vehicle under control and flash light provides alter to the 

vehicles following the uncontrolled vehicle and also to the 
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ones which moves along. Siren and flash light gives alerts 

other vehicles about the vehicle that is out of control. Before 

any major accident the robot hand automatically applied hand 

brake and stops the vehicle to prevent accident. 

V. CONCLUSIONS 

To track steering wheel movement and car speed sensors are 

used, so as to find the relation between car speed and traffic 

with respect to driver's grip on steering wheel. If there is no 

traffic on a straight road, the pressure may be different than 

when the road has traffic. Addition of a separate robot that 

will scroll the windows down so others can remove the driver 

from the car as soon as the car has stopped is under future 

plan. Along water spray can be made to sprinkle water on the 

face of the driver to wake up the driver through the wiper 

setup. The performance of this fatigue detector is yet to be 

tested with single hand drivers and metal hand drivers. 

REFERENCES 

[1] “A Drowsy Driver Detection and Security System” Rajat 

Garg, Vikrant Gupta, ieeet Agrawal Department of 

Electronics and Communication VIT- University, 

Vellore- 600014, India {rajatgarg 2006, vikrantgupta 

2006, vineetagrawal 2006} @ vit.ac.in 9781-4244-3941-

6/09/$25.00 ©2009 IEEE 

[2] Multi-parametric Analysis of Sensory Data Collected 

from Automotive Drivers for Building a Safety-Critical 

Wearable Computing System Rajiv Ranjan Singhi, 

Rahul Banetjee2 iElectrical and Electronics Engineering 

Group, 2 Computer Science & information Systems 

Group Birla Institute of Technology & Science Pilani, 

Rajasthan, India 978-1-4244-6349-7/10/$26.00 ©2010 

IEEE 

[3] “Distributed Sensor for Steering Wheel Grip Force 

Measurement in Driver Fatigue Detection” Federico 

Baronti, Francesco Lenzi. 978-3-981-5-5/ DATE09 © 

2009 EDAA 

[4] ROC Analysis of a Fatigue Classifier for Vehicular 

Drivers Mahesh M Bundele Department of Computer 

Science Babasaheb Naik College of Engineering Pusad-

445215, (MS) India 978-1-4244-5164-7/10/$26.00 

©2010 IEEE 

[5] Detection of Driver Fatigue Caused by Sleep 

Deprivation Ji Hyun Yang, Zhi-Hong Mao, Member, 

IEEE, Louis Tijerina, Tom  Pilutti, Joseph  F. Coughlin, 

and Eric Feron  IEEE. 


