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Abstract— With the development of society, and the sharp 

increase in car sales, traffic accidents have become 

increasingly frequent and serious. At the same time, with the 

rapid development of science and technology in Automobile 

industry, has bring out a lot of safety measures to save lives 

of people during accidents. There are several safety 

equipment which are installed in every automobile vehicles 

avoid accidents in daily life. Thus, the use of safety 

equipment like Airbag system, Imaging System, Electronic 

Stability Control (ESC), Collision Warning system etc 

reduces the number of injuries and also decrease the number 

of road accidents. Worldwide, most of the deaths and 

injuries are caused in major road accidents as road transport 

is the most complex and dangerous mode of transportation. 

Therefore, many of the advance technologies have been 

developed in order to minimize road accidents and the 

serious injuries caused by the accidents. In this paper, we 

will analyze about the advance vehicular technologies that 

are being used now a days. 
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I. INTRODUCTION 

With the continuous improvement in the economy pillars in 

the world, the lifestyle of people is also improving rapidly. 

Hence, in recent years, the car ownership in whole world 

has been growing rapidly. Cars are no longer luxury. In fact, 

it has become the basic need in everyone’s life. According 

to scientific analysis, the demand of automobiles has 

increased 5.7 times in last 10 years. Therefore, it has also 

brought few negative affect like traffic congestion, 

environment pollution, and road accidents.  

The safety measure starts with the designing of a 

vehicle body for the purpose of reducing accident risks. The 

vehicle should be designed in such a way that many advent 

safety measures and technologies can be installed. The 

advent invention allows to protect driver and passengers in 

case of collision and threatened collision on roads. The other 

motive of the advent technology is to provide a safety 

system which can give warning to the driver prior to an 

accident chances in form of flash lights, beep or vibrations. 

This is also very beneficial to reduce the number of road 

accident. The causes of road accidents are classified as 

Human Related, Vehicle Related, Road Related and 

Environment related factors. Among these, human related 

factor cause more accident worldwide. Studies reveals that 

about 90% of the road accidents are Human Related. 

II. SAFETY FEATURES IN AUTOMOBILE 

People think that the accidents are caused by only human 

errors or is a behavioral problem but in actual, there is 

requirement in change of behavior as well as technology. By 

installing advanced technologies, we can save the people 

from fatalities and major injuries. This does not mean that 

technology allows people to drive irresponsibly.  

A. Airbag System 

Airbags are designed in the vehicles to protect driver and 

passengers during an accident and reduces the chance of 

major injuries. The Airbags is a kind of balloon structures 

which appears between the steering and driver’s head to 

protect from head injuries. The Airbag only opens when the 

vehicle is hit creating sudden force due to accidents.  

The Airbag is installed in the front and the 

sideways of the driver’s seat and it is installed in the side 

window for passengers. The protective feature is also 

installed in front of the knees where people can get hurt 

easily and on the rooftop of the vehicle. Different parts of 

installation of Airbags in vehicle are :- driver’s airbag, front 

passenger airbag, sideways airbag, and passenger airbag off 

indicator. The general Airbag is shown in Fig 1.1. 

 
Fig. 1.1: Airbag in Vehicle 

Earlier, Airbag in vehicles were filled with 

compressed gases canisters. However, the pressure canisters 

could only be accommodated in the instrument panel 

connected to the steering wheel proved problematic since it 

could only be sealed with great difficulty. In the next 

development phase environments were carried out with 

liquefied gas and solid fuels. The solid propellant should 

supply the thermal energy needed to expand the liquid 

Fringe. Although, it was too heavy for a steering load. Then, 

in later inventions, the Airbag started getting filled with 

solid chemicals known as Sodium Azide in automotive 

industries.  This method of producing the gas was perfected 

for series production as of 1974. Since the beginning of the 

nineties, all automobile manufacturers have been offering 

airbags as a standard feature or optional extra, even in 

compact class car 1-10. However, the world-wide use of the 

airbag system didn't proceed harmoniously since on the 

U.S.-American market it is specified as the only restraint 
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system (Passive system) whereas in Europe it has been 

developed an as additional safety device (SRS: 

Supplemental Restraint System) to seat belt system. These 

different developments have affected the size of airbag and 

inflator. As a sole Passenger protection system the airbag 

must be much bigger and must inflate earlier since the 

unprotected panel. The number of persons, drivers and 

passenger killed in traffic has dropped continuously since 

1970. This was a great in the history of Automobile industry 

worldwide and hence, proved to be a better safety measure 

to be installed in an Automobile vehicle.  The different 

places and technologies are shown in the Fig 1.2. 

 

 
Fig. 1.2: Schematic Representation of Airbag System 

B. Imaging System 

This invention relates generally to an imaging System in a 

vehicle for detecting the presence of a person and, more 

particularly, to an imaging System for use in a vehicle that 

identifies a human face, and uses this information for 

vehicle Safety purposes.  

The National Highway Traffic Safety 

Administration requires passenger Side airbags on all 

passenger cars manufactured after 1998. Airbags have saved 

thousands of lives, but safer airbag deployment Systems can 

save even more lives. Proposals have been submitted by the 

National Highway Traffic Safety Administration to require 

advanced air bags that are Safer and more efficient. Thus, 

there is a need in the art for an advanced airbag deployment 

System that determines airbag deployment depending on the 

detection, identify and tracking of a person in the passenger 

Seat of the vehicle.  

Future airbag deployment systems will be able to 

identify and track a person in the passenger Seat of the 

vehicle. Based on this information, the System will provide 

Signals whether to fire the airbag, fire the airbag at low 

velocity or fire the airbag at normal high Velocity during a 

crash event, depending on whether a person is seated in the 

passenger Seat, the Size of the person and the position of the 

person relative to the airbag deployment door. In one 

example, if a person is detected in the passenger Seat, and is 

Some Small distance (for example, within three inches) 

from the airbag door, then the airbag does not fire during a 

crash event. If a person is detected in the passenger seat, and 

is close (for example, between three and eight inches) to the 

airbag door, the airbag is fired at a lower Velocity during a 

crash even. If the person is detected in the passenger seat, 

and far enough away (for example, more than eight inches) 

from the airbag door, then the airbag is fired at normal high 

Velocity during a crash event.  

Present passenger Sensing Systems typically 

include ultrasonic, weight, infrared and/or electromagnetic 

Sensors to detect a passenger for airbag deployment. 

Ultrasonic Sensing Systems Sense the motion of objects 

within the passenger Seat area and determine whether the 

object is moving closer or farther away from the Sensor 

location. However, ultrasonic sensors don't identify the 

nature of the object, and thus can’t tell if it is a person or 

some other object, Such as a bag of groceries. Similar to 

ultrasonic Sensors, microwave Sensors employed in active 

Doppler radar Systems can track objects, but cannot identify 

human presence. Weight Sensors identify objects in the 

passenger Seat based on applied pressure, but don’t consider 

the passenger's location relative to the airbag. Passive IR 

Sensors acquire thermal images of the passenger Seat, but 

these Systems are very costly. Present active IR Sensors 

Sense the relative location of the passenger relative to the 

airbag, but cannot identify human presence. Electromagnetic 

Systems include LC resonant circuits where body 

capacitance is used to detect presence and identify objects, 

but these Systems cannot track the objects. 

U.S. Pat. No. 5,835,613 issued to Breed et al., Nov. 

10, 1998, discloses a vehicle interior monitoring system that 

claims to identify, locate and monitor persons in the 

passenger compartment of the vehicle. The monitoring 

System employs infrared emitters that illuminate the interior 

of the vehicle, and charge couple device (CCD) arrays that 

detect the radiation. Outputs from the CCD arrays are 

analyzed by computational devices that employ pattern 

recognition algorithms to classify, identify or locate the 

content or objects in the passenger Seat. The pattern 

recognition System for deter mining vehicle occupants 

disclosed in the 613 patent employs complicated Software 

that must learn the shape of an individual in all kinds of 

lighting situations under various conditions. Additionally, 

employing pattern recognition in this manner is limited in its 

ability to track the individual as he or she moves around in 

the passenger Seat. Further, the ability to identify and track 

humans by general pattern recognition is questionably 

unreliable. Pattern recognition cannot identify who the 

person is, only detect an object's shape. 

What is needed is an improved airbag deployment 

Sensor and System that is able to effectively identify and 

track a person in the passenger Seat of a vehicle. It is 

therefore an object of the present invention to provide Such 

a Sensing System for vehicle passenger airbag deployment. 
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Fig. 1.3: Imaging System Sensor in Automobile 

C. Electronic Stability Control 

Electronic Stability Control was invented as a game changer 

in the safety features of Automobile Industry. It works on 

Anti-lock Braking System (ABS).  The sensors installed in 

Electronic Stability Control (ESC) determine whether the 

vehicle is in in proper control or not. Basically ESC is a 

computerized programming to have the ability to improve 

vehicle’s stability and by detecting and reducing loss of 

traction (skidding) with the help of sensors installed in this 

system. When there is loss in steering control, the sensors 

detect it and applies automatic brakes and stops the vehicle 

from moving forward. Braking is automatically applied to 

every wheels individually such as it stops outer front wheel 

from over steering and stops inner wheels from 

understeering.  Advanced ESC helps in reducing engine 

power until the vehicle is fully controlled.  

ESC was first installed in 1995, by three 

automobile manufactures. Mercedes-Benz, supplied by 

Bosch, was first to implement Electronic Stability Program 

with their Mercedes-Benz S 600 couple. Then in 1997, Audi 

introduced the first series production for all wheel drive 

vehicles. In 1998, Volvo cars began to offer their vision of 

ESC called Dynamic Stability and Traction Control (DSTC) 

on the new Volvo S80. After these designs, it became a part 

of every vehicles. Meanwhile, several companies tried their 

own safety system technology which can be accepted 

worldwide.  

When vehicle is moving normally, ESC monitors 

steering and vehicle direction. It compares the intention of 

direction given by the driver with the actual direction of the 

vehicle. It also compared the wheel angle, acceleration, 

vehicle rotation and individual road wheel speeds. ESC can 

function on any surface. It works on dry pavement as well as 

frozen lakes. Its sensor detects skidding and react more 

faster than the normal human driver. Sometimes, it also 

reacts before the drive realize its loss of steering control. 

Taking ESC into use, it has made the drivers overconfident 

in vehicle handling and their own driving skills. Hence, ESC 

is the biggest game changer in the history of Automobile 

Safety feature. 

 
Fig. 1.4: ESC of Mercedes 

D. Collision Warning System 

A collision warning system is also known as pre-crash 

system, or collision mitigation system. This is a safety 

measure that is installed in vehicles which is designed to 

prevent or reduce the probability of collision. Basically, a 

collision system sensor detects the speed of the vehicle, the 

speed of a vehicle in front of it and the distance between the 

vehicles so that the sensors can warn the driver if the 

another vehicle gets too close so as to avoid a crash. Various 

technologies and sensors are used in collision warning 

system. It used Radar, Laser (LIDAR), and camera to detect 

imminent crash. Global Positioning System can detect fixed 

dangers such as approaching stop signs through a location 

database.  

In the early 2000s, the U.S. National Highway 

Traffic Safety Administration (NHTSA) studied whether the 

make collision warning system mandatory or not. In 2011, 

the European Commission investigated stimulated of 

“Collision Warning System”. European Union made it 

mandatory to install Advanced Emergency Braking Systems 

in commercial vehicles on 1st November 2013 for new 

vehicle types and on 1st November 2015 for all new 

vehicles. On Analysis, this could prevent around 5,000 

fatalities and 50,000 serious injuries. Per year in EU.    

In March 2016, the National Highway Traffic 

Safety Administration (NHTSA) and the Insurance Institute 

for Highway Safety announced that the manufactures of 

U.S. had agreed to include Automatic Emergency Braking 

System as standard on virtually all new cars sold in U.S. by 

2022. NHTSA projected that the ensuing accelerated rollout 

of automatic emergency braking would prevent an estimated 

28,000 collisions and 12,000 injuries.  

Later on, it became mandatory to install Collision 

Warning System and Automatic Braking system to install in 

all new vehicles to avoid the probability of crashes and 

major injuries in the whole world.   

III. CONCLUSION  

Vehicle design is the basic step for the installation of safety 

technologies in Automobiles which requires safe interaction 

between users, vehicles and the road environment. 

Advanced safety technologies does not allow the drivers to 

drive irresponsibly. Installation of advanced safety 
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technologies can prevent a large number of injuries and can 

save lives of millions of people all over the world. 

In such a congested road traffics in India, people 

should be aware of these technologies. Irresponsible or 

drink-drive should not be tolerable at all. Automobile 

Industry and its safety technologies is a blessing for 

maintaining our luxurious life as well as for our safety.    
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