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Abstract- Most of the accidents in four wheeled vehicles occur because of failure of braking systems. Manual method of 

applying brakes is always dangerous as it leads to accidents. Unconsciousness of driver, failure in the  linkages of braking 

systems, road conditions, uncontrollable speed of the vehicle and manual operation of braking systems are the reasons of 

accidents. It is necessary to control brakes automatically through electronics devices to minimize the accident problems. In this 

project report we propose an effective methodology for automatic control of braking system to avoid accidents. In this 

technology we used Arduino, relays, IR transmitter and IR receiver for effective function of braking control system. This 

Braking system consists of IR transmitter and receiver circuit and the vehicle. The IR sensor is used to detect the obstacle. 

There is any obstacle in the path, the IR sensor senses the obstacle and giving the control signal to  the Arduino Board which in 

turn sends signal to relay circuit and actuate solenoid which actuates the flow control system from the pneumatic circuit by 

actuates the pneumatic cylinder so as to stop the vehicle as programmed. This complete system can be fitted on to dashboard 

of a vehicle  and effectively used for automatic control of braking system. The prototype has been prepared depicting the 

technology and tested as per the simulated conditions. In future the actual model may be developed depending on its feasibility. 
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I. INTRODUCTION 
 

Driving is a common activity for most of the people. The 

number of vehicles is in- creasing day by day. Nowadays, 

the technology has got vast changes which leads increase 

in speed. The speed plays a vital role to maintain time for 

longer distances. But, this speed also getting a major 

problem for causes of road accidents.  

 

The common braking is not sufficient for avoidance of 

accidents when driver is not active. Further improvement 
has to done in braking system in order to brake a vehicle 

when driver is not able to brake i.e., it may need automatic 

braking system. This automatic braking system allows the 

vehicle to brake without support of the driver. 

 

The main target of the Infrared braking system is that 

vehicles should automatically brake when the sensors 

sense the obstacle. This is a technology for automobiles to 

sense an imminent forward collision with another vehicle 

or an obstacle, and to brake the vehicle accordingly, which 

is done by the braking circuit. This system includes two 
Infrared wave transmitter and Infrared wave receiver. The 

Infrared (IR) emitter provided in front portion of an 

automatic braking system vehicle, producing and emitting 

IR waves in a predetermined distance in front of the 

vehicle.IR wave receiver is also provided in front portion 

of the vehicle, receiving the reflected IR wave signal from 

the obstacle.The reflected wave (detection pulse) is 

measured to get the distance between vehicle and the 

obstacle. This reflected wave triggers the Relay as  the 

Arduino is coded that way. By switching the relay on, the 

solenoid value is turned on by this the pneumatic system is 

controlled for actuation and the braking of the vehicle is 
achieved. Thus, this new system is designed to solve the 

problem where drivers may not be able to brake manually 

exactly at the required time, but the vehicle can stop 

automatically by sensing the obstacles to avoid an 

accident. 

 

In order to reduce the emission levels, more work is going 

on for the modification of engine work functions and all. 

There are several kinds of braking mechanism systems 

that would only can be applicable mechanically, to move 

the ideology more deep and brief the automatic braking 

system will be more sufficient and satisfactory in addition 
to mechanical braking system. In present generation, 

number of vehicles are coming into existence with newer 

technologies for implementation of human comfort and 

other conditioning. To extend the ideology in more brief 

manner and to take the step in different way, may 

automatic braking system would full-fill the methods of 

extension of technical existences. 

 

II. PROBLEM DEFINATION 
 

The conventional friction brake system is composed of the 

following basic components the master cylinder which is 

located under the hood is directly connected to the brake 

pedal, and converts the drivers foot pressure into hydraulic 
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pressure. Steel brake hoses connect the master cylinder to 

the slave cylinders located at each wheel.  
 

Brake fluid, specially designed to work in extreme 

temperature conditions, fills the system. Shoes or pads are 

pushed by the slave cylinders to contact the drums or 

rotors, thus causing drag, which slows the car.  

 

Two major kinds of friction brakes are disc brakes and 

drum brakes.Disc brakes uses clamping action to produce 

friction between the rotor and the pads mounted in the 

caliper attached to the suspension members. Disc brakes 

work using the same basic principle as the brakes on a 

bicycle as the caliper pinches the wheel with pads on both 
sides, it slows the vehicle. Drum brakes consist of a heavy 

flat- topped cylinder, which is sandwiched between the 

wheel rim and the wheel hub. The inside surface of the 

drum is acted upon by the linings of the brake shoes.  

 

When the brakes are applied, the brake shoes are forced 

into contact with the inside surface of the brake drum to 

slow the rotation of the wheels.Air brakes use standard 

hydraulic brake system components such as braking lines, 

wheel cylinders and a slave cylinder similar to a master 

cylinder to transmit the air- pressure-produced braking 
energy to the wheel brakes. Air brakes are used frequently 

when greater braking capacity is required. All the above 

mentioned convectional brakes have two chief problems 

one is the wear and tear and other is unnecessary excessive 

temperature in the service is attained. Excessive heating of 

brakes can result in fade.it causes temporary changes in 

the friction as they get hotter. Normally efficiency is 

regained when they cool again Brake pads and linings also 

wear away faster at higher temperatures. 

  

III. BENEFITS 
 

 Avoid pedestrian accidents. 

 Safety over roads and passengers. 

 Stopping the vehicle at shorter distance. 

 Prevent damage of vehicle body. 

 Quickly sense the obstruction. 

 Acts instantaneously in-case of emergency. 

 Acts with the least effort from the driver. 

 Free from wear adjustment. 

 Brake cost will be less. 

 Less power consumption. 

 Less skill technicians is sufficient to operate. 

 

IV. SCOPE AND APPLICATION 

 
The scope of this project is to develop an IR sensor to 

detect the obstacle and to process the output from the 

Infrared Sensor to turn the relay ON and provide flow of 

the air from the compressor to the cylinder. Vehicles can 

automatically brake due to obstacles when the sensor 
senses the obstacles. The focus of this project is designing 

an automatically braking system that can help us control 

the braking system of a vehicle. The automatically braking 
system also needs to work with an ultrasonic sensor, 

which produce sound pulse by a buzzer. The infrared wave 

is generated from a transmitter and sends to a receiver. 

 

V. CONCLUSION 
 

Most of the accidents can be avoided if proper braking is 
applied in right time. InN our project, the proximity 

sensors (Sharp IR sensors used in the project) monitor the 

distance of nearby obstacles from vehicle, and gives signal 

to the comparator circuit (LM 358) which gives output to 

the transistor circuit. The transistor circuit output is 

coupled to the relay, which controls the the pneumatic 

circuit actuator, such as a solenoid valve (connected to 

normally open switch).  

 

The compressed air from the compressor at the pressure of 

5 to 7bar is passed through a pipe connected to the 
Solenoid valve with one input. The Solenoid Valve is 

actuated with Control Timing Unit. The Solenoid valve 

has two outputs and one input. The air entering into the 

input goes out through the two outputs when the timing 

control unit is actuated. Due to the high air pressure at the 

bottom of the piston, the air pressure below the piston is 

more than the pressure above the piston. So these moves 

the piston rod upwards which move up the effort are, 

which is pivoted by control unit. So this project is the 

prototype of the system of Automatic and Pneumatic 

Breaking System which can be installed in a vehicle to 

have an autonomous braking experience and have a save 
journey for both the rider and the pedestrians. 

  

VI. FUTURE ENHANCEMENT 
 

In order to reduce the emission levels, more work is going 

on for the modification of engine work functions and all. 

There are several kinds of braking mechanism systems 
that would only can be applicable mechanically, to move 

the ideology more deep and brief the automatic braking 

system will be more sufficient and satisfactory in addition 

to mechanical braking system.  

 

In present generation, number of vehicles are coming into 

existence with newer technologies for implementation of 

human comfort and other conditioning. To extend the 

ideology in more brief manner and to take the step in 

different way, may automatic braking system would fulfill 

the methods of extension of technical existences. Thus this 
System can be installed and thus have a safe driving 

experience and can be taken into full call module and 

placed in the dashboard of the automobile electronics. 
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