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Abstract—Consumer research shows new car buyers want to 

consider vehicle safety before making a vehicle purchase 

decision. Research has been going on for incorporation of 

new technologies of automobile safety aimed at improving 

safety either by reducing the risk of a crash occurring or by 

improving the protection offered by a vehicle in the event of 

a crash. There is a wide range of safety features available for 

motor vehicles that can assist in avoiding crashes or making 

them less severe. One of the most important features is 

safety airbags in cars. No safety device has consumed more 

attention and resources than the airbag. We know that the 

presence of airbag reduces fatality risk to drivers. Airbags 

are subject of serious government and industry research. 

And the other one is anti-lock braking system (ABS). 

Nowadays ABS is a part of almost every vehicle. This 

system increases safety of the people sitting in the vehicle at 

the moment of stopping on a slippery or unstable surface. 

The point is to assure a good controllability of the vehicle 

even if the wheels are in slip. This paper analyses the 

mechanism, advantages, disadvantages etc. of both the 

features and explains the importance of both the features. 

And also mentions the necessity of safety features in a 

vehicle. 
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I. INTRODUCTION 

Automobile safety is the study and practice of design, 

construction, equipment’s and regulation to minimize the 

occurrence and consequences of automobile accidents. 

Automobile safety has been a major issue almost from the 

beginning of the mechanical road vehicle development. 

India is a subcontinent with large population so the 

automobile consumption is also huge, there has been a lot of 

increment in accidents due to lack of proper safety features 

in the car. Between 1970 and 2011, the number of accidents 

has increased 4.4 times accompanied by 9.8 times increase 

in fatalities and 7.3 times increase in the number of persons 

injured. The number of road accidents moderated between 

2001- 2011, as compared to previous decade 1991-2001. 

The safety features in India are considered to be 

‘LUXURY’. So the common man cannot afford it.  

II. HISTORY 

A. Anti-Lock Braking System: 

Anti-lock braking systems were first developed for aircraft. 

An early system was Dunlop's Maxaret system, introduced 

in the 1950s and still in use on some aircraft models. This 

was a fully mechanical system. It saw limited automobile 

use in the 1960s in the Ferguson P99 racing car, the Jensen 

FF and the experimental all-wheel drive Ford Zodiac, but 

saw no further use; the system proved expensive and, in 

automobile use, somewhat unreliable. However, a limited 

form of anti-lock braking, utilizing a valve which could 

adjust front to rear brake force distribution when a wheel 

locked, was fitted to the 1964 Austin 1800. The first car to 

have ABS fitted as standard was the Ford Granada Mk 3 (of 

1985). 

 The American firm Kelsey Hayes (now part of 

TRW Automotive), developed the first electronic ABS 

system in the late sixties and introduced on the 1970 Lincoln 

Town Car. It was a rear wheel system. The German firm 

Bosch had been developing anti-lock braking technology 

since the 1930s, but the first production cars using Bosch's 

electronic system became available in 1978. They first 

appeared in trucks and the Mercedes-Benz S-Class. BMW 

started using ABS at the time, making the technology 

standard on all vehicles in 1986. ABS Systems were later 

introduced on motorcycles. 

 General Motor's Cadillac division employed a 

simplified version of anti-lock brakes called Track Master. 

This system worked solely on the rear brakes and was 

introduced in 1970 on the Eldorado coupe and made an 

option for the entire line in the following year. 

B. Airbags: 

As with many questions, the answer is not as simple as the 

question. The first "sensing and safety system" was patented 

in 1968 by Allen Breed, but original designs of an inflatable 

restraint patent were filed long before (patent filed in 1951 

by John Hedrik and Walter Linderer and issued in 1953). 

This earlier airbag design was based on compressed air 

inflating an airbag, initiated by a bumper contact or by a 

trigger released by the driver. However, the air could not 

inflate the bag fast enough for proper operation. Ford 

designed an experimental fleet of vehicles in 1971 that 

contained airbags and General Motors tested airbags for 

governmental use in 1973 Chevrolets. The first vehicle sold 

to the public with an airbag was the Oldsmobile Tornado 

also in 1973, with additional models (Cadillac, Oldsmobile 

and Buick vehicles) being offered in 1975 and 1976. Airbag 

production was halted when these early designs resulted in 

multiple fatalities for occupants. 

III. ANTI-LOCK BRAKING SYSTEM 

The ABS (Anti-lock Brake System) monitors the speed of 

each wheel to detect locking. When it detects sudden 

braking, it will release braking pressure for a moment and 

then provide optimum braking pressure to each wheel. By 

repeating this process in a short period of time, it enhances 

steering control during sudden stops. As a result, it will also 

help improve the ability of stopping the vehicle. 

 ABS only supports the driver's control of the 

vehicle, and it is not a substitute for it. It is the driver's 

responsibility to drive at the appropriate speed depending on 

the condition of the road and to keep a generous distance 

from the car ahead of you. 
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A. Principle 

Anti-lock braking system works on the principle of 

faraday’s law of induction. It states how a magnetic field 

will interact with an electric circuit to produce an 

electromotive force (EMF)—a phenomenon called 

electromagnetic induction. It is the fundamental operating 

principle of transformers, inductors, and many types of 

electrical motors, generators and solenoids. 

B. Design 

An ABS consists of 4 components. A speed sensor is used to 

determine the acceleration or deceleration of the wheel. 

These sensors use a magnet and a coil of wire to generate a 

signal. There is a valve in the brake line of each brake 

controlled by the ABS. The pump in the ABS is used to 

restore the pressure to the hydraulic brakes after the valves 

have released it. The controller is an ECU type unit in the 

car which receives information from each individual wheel 

speed sensor, in turn if a wheel loses traction the signal is 

sent to the controller, the controller will then limit the brake 

force (EBD) and activate the ABS modulator which actuates 

the braking valves on and off. (Figure No 1) 

 
Fig. 1: Design 

C. Working 

The controller monitors the speed sensors at all times. It is 

looking for decelerations in the wheel that are out of the 

ordinary. Right before wheel locks up, it will experience a 

rapid deceleration. If left unchecked, the wheel would stop 

much more quickly than any car could. It might take a car 

five seconds to stop from 60 mph (96.6 km/h) under ideal 

conditions, but a wheel that locks up could stop spinning in 

less than a second. The ABS controller knows that such a 

rapid deceleration is impossible, so it reduces the pressure to 

that brake until it sees acceleration, then it increases the 

pressure until it sees the deceleration again. It can do this 

very quickly, before the tire can actually significantly 

change speed. The result is that the tire slows down at the 

same rate as the car, with the brakes keeping the tires very 

near the point at which they will start to lock up. This gives 

the system maximum braking power. This replaces the need 

to manually pump the brakes while driving on a slippery or 

a low traction surface, allowing to steer even in the most 

emergency braking conditions. When the ABS is in 

operation the driver will feel a pulsing in the brake pedal; 

this comes from the rapid opening and closing of the valves. 

This pulsing also tells the driver that the ABS has been 

triggered. Some ABS systems can cycle up to 16 times per 

second (Figure No 2) 

 
Fig. 2: Some ABS systems can cycle up to 16 times per 

second 

IV. AIRBAGS 

Airbags are passive restraints that activate when a vehicle 

gets into an accident. Unlike traditional seat belts, which 

only work if the driver or passenger buckles up, airbags are 

designed to activate automatically. All new vehicles in the 

United States have to include dual front airbags, but many 

automakers go above and beyond that minimum 

requirement. 

A. Principle 

The airbags work on the principle of physics newton’s first 

law of motion, every object in a state of uniform motion 

tends to remain in that state of motion unless an external 

force is applied to it.newton’s third law of motion says that 

for every action there is an equal and opposite reaction. 

Objects in a car have mass, speed and direction. If the 

object, such as a person, is not secured in the car they will 

continue moving in the same direction (forward) with the 

same speed (the speed the car was going) when the car 

abruptly stops until a force acts on them. Every object has 

momentum. Momentum is the product of a passenger's mass 

and velocity (speed with a direction). In order to stop the 

passenger's momentum they have to be acted on by a force. 

In some situations the passenger hits into the dashboard or 

windshield which acts as a force stopping them but injuring 

them at the same time. An airbag provides a force over time. 

This is known as impulse. The more time the force has to act 

on the passenger to slow them down, the less damage caused 

to the passenger.(Figure No 3) 

 
Fig. 3: The more time the force has to act on the passenger 

to slow them down, the less damage caused to the passenger 

B. Supplement To Seat Belts 

In mid-1970’s the airbags were used as a replacements to 

seat belts. That time the usage of seatbelts was quite low. 

Ford and Chevrolets used it but it was a flop because it had 

led to seven fatalities. 

C. Supplemental Restraint (SRS) 

 In 1974 AIR CUSHION RESTRAINT SYSTEM (ACRS) 

was used which had airbags on the side. This system would 

protect both the passengers who are sitting in the front. In 

1981 Mercedes Benz used this type of airbag in its S-

CLASS (W 126). This car had sensors and during the time 

of impact the sensor would sense the impact and deploy the 

airbags. These airbags were not used in the common cars so 

later in 1990’s it was in OPEL, FIAT, RENAULT etc. In 

India this feature was introduced. 
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D. Design 

The airbag consists of a folded textile cushion designed to 

inflate quickly inside the vehicle immediately after a 

collision. Most airbags are inflated pyrotechnically and can 

only be deployed once.  There are four main parts in an 

airbag module (from right to left). An inflator that produces 

sufficient gas to inflate the folded bag A textile cushion 

made of thin, woven nylon or polyester fabric. Housing for 

storing the folded bag and the inflator. The housing can be 

made of steel, plastic or even textile. A cover that opens as 

the cushion inflates. (Figure No 4) 

 
Fig. 4: A cover that opens as the cushion inflates 

E. Working 

Once the control unit determines there is an accident, it 

sends a signal to the inflator system. The inflator sets off a 

chemical charge, producing an explosion of nitrogen gas, 

filling up the airbag. As the airbag fills up, it bursts through 

the paneling that contains it and enters into the space of the 

car in order to protect you. This all happens in an instant, 

usually within 25 or 50 milliseconds. That translates to 

almost 200 miles per hour. The airbag then will deflate itself 

on its own once it deploys An airbag can deploy in about 55 

milliseconds, according to engineering study. This is about 

the same amount of time it takes you to blink your eyes or 

sneeze. In other words, airbag deployment is very quick. 

Authorities have noted that if you are out of position when 

an airbag deploys, you can be injured. How can you get out 

of position? Airbags should be used in conjunction with 

seatbelts, and if you drive without your seatbelt fastened, 

then it is possible for the airbag to fire, and for you to slide 

under the airbag just far enough so that you can receive a 

nasty blow to the face or head. 

V. DISADVANTAGES OF ABS AND AIRBAGS 

 
Table 1: Usage & Accidents Graph 

 
Table 2: Airbags & ABS Graph 

VI. SOLUTIONS 

A. Awareness 

Awareness about these safety features should be made to the 

people by arranging seminars and campaigns etc. People in 

India still aren’t aware of these features in the vehicles. 

They should be explained the importance of these features in 

vehicles and in what ways it can our life’s to a great extent.  

B. Cost Reduction 

The automobile companies should provide these features at 

low prices in their vehicles. The variants with all these 

features are priced very high by the manufacturers. They 

should provide these features at low price in basic variant 

cars. 

C. Compulsion 

Government should pass a rule to make these features 

available in every vehicle and in every variant from base to 

top variant. By doing these manufacturers will also not have 

any choice there will be a great reduction in the rate of 

accidents.  

VII. FUTURE 

Table 3: Future Results 

VIII. CONCLUSIONS 

The above paper highlights the importance of ABS and 

Airbags in motor vehicles. Researchers have concluded that 

the both the technologies reduces the chances of accidents 

by 7-10%. These technologies are prevalent in many foreign 

countries but in India few companies include these 

technologies in their cars. Therefore it should be mandatory 
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to provide these safety systems in all vehicles for safety of 

the people. 
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