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Abstract - In today’s fast moving world, the conventional brake system is difficult for manipulated control by the driver 
during emergency and panic braking situations over increasing traffic, bad road-conditions and high/express ways leading to 
road accident and automobile are facing problem to get overcome in it. The paper present research work is carried out to 
develop a new mechanical anti-lock breaking system (ABS) concept, which will address above problems.ABS is 
an automobile safety system that not only keeps tractive contact with the road surface but also prevent the wheels from 
locking up when brake is applied. In this paper first of all system dynamic equations are explained and  The wheel slip is 
regulated so that the road adhesion coefficient is maximized. By keeping all of the wheels of a vehicle near the maximum 
friction coefficient, an antilock system can attain maximum fictional force. In turn, this strategy leads to the minimization of 
the vehicle stopping distance.  
 
 
I. INTRODUCTION 
 
Anti-lock braking system (ABS) is an automobile 
safety system that allows the wheels on a motor 
vehicle to maintain tractive contact with the road 
surface according to driver inputs while braking, 
preventing the wheels from locking up and avoiding 
uncontrolled skidding. ABS generally offers 
improved vehicle control and decreases stopping 
distances on dry and slippery surfaces. ABS 
modulates the brake line pressure independent of the 
pedal force, to bring the wheel speed back to the slip 
level range that is necessary for optimal braking 
performance. I recently drove a Suzuki 
Vitara through a series of cones on a runway at about 
25mph with the stability control turned off. I only 
managed to steer through three or four before the car 
got progressively out of shape and I hit a cone.  
No damage was done, but if I’d been driving at 
motorway speeds and had taken emergency action to 
avoid a piece of debris in the carriageway or a 
broken-down car, the results could have been 
catastrophic. Anti-lock braking system (ABS) is an 
automobile safety system that allows the wheels on a 
motor vehicle to maintain tractive contact with the 
road surface according to driver inputs while braking, 
preventing the wheels from locking up and avoiding 
uncontrolled skidding. ABS generally offers 
improved vehicle control and decreases stopping 
distances on dry and slippery surfaces. ABS 
modulates the brake line pressure independent of the 
pedal force, to bring the wheel speed back to the slip 
level range that is necessary for optimal braking 
performance. 
 

II. COMPONENTS OF ABS 
 

The primary components of the ABS braking system 
are:  
a) Electronic control unit (ECU) 

1. It receives signals from the sensors in the circuit 
and controls the brake pressure at the road wheels 
according to the data analyzed by the Unit.  
2.ECU assists the vehicle operator to prevent wheel 
lockup by regulating the wheel slip.  
b)Hydraulic control unit or modulator 
1.It receives operating signals from the ECU to apply 
or release the brakes under ABS conditions.  
2.It executes the commands using three solenoid 
valves connected in series with the master cylinder 
and the brake circuits- one valve for each front wheel 
hydraulic circuit, and one for both of the rear wheels. 
Thus brakes can be actuated by controlling hydraulic 
pressure.  
c) Power booster and master cylinder assembly  
1. It is activated when the driver pushes down on the 
brake pedal. The master cylinder transforms the 
applied pedal force into hydraulic pressure which is 
transmitted simultaneously to all four wheels.  
2. It provides the power assistance required during 
braking.  
d) Wheel sensor unit  
1.Speed sensors are comprised of a magnet wrapped 
in a coil and a toothed sensor ring. An electrical field 
given off by the contact between the magnet and the 
toothed ring creates a AC voltage.  
2.The voltage frequency is directly proportional to the 
wheel's rotational speed.  
3.It monitors the rotational speed of the wheel and 
transmits this data to the ABS control module.  
 
III. WORKING OF ABS 
 
If a wheel-speed sensor signals a lock up - the ECU 
sends a current to the hydraulic unit. This energizes 
the solenoid valve. The action of the valve isolates 
the brake circuit from the master cylinder. This stops 
the braking pressure at that wheel from rising, and 
keeps it constant. It allows wheel velocity to increase 
and slip to decrease. When the velocity increases, 
ECU re-applies the brake pressure to restrict the 
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wheel slip to a particular value. Hydraulic control 
unit controls the brake pressure in each wheel 
cylinder based on the inputs from the system sensor. 
This in result controls the wheel speed.  
 
IV. MATHEMATICAL MODEL 
 
Wheel slip: When the braking action is initiated, a 
slippage between the tire and the contacted road 
surface will occur, which make the speed of the 
vehicle to be different from that of the tire.  
 
The longitudinal slip is defined as  

 
Fig1. Force and velocity components on tire 

 
푆=(푉푐표푠훼−휔푅푤)/푉푐표푠훼 
 
The side slip angle is  
훼=푡푎푛−1(푉푠푦/푉푥)  
 
Vehicle Dynamics According to Newton's second 
law, the equation of motion of the simplified vehicle 
can be expressed by,  
 
푚푡ᵥ=−퐹푡−퐹푎 
 

The road friction force is given by Coulomb law  
 

퐹푡=휇푁 
 
The total mass of the quarter vehicle can be written as  
푚푡=푚푡푖푟푒+(푚푐/4)  
Thus, the total normal load cm be expressed by  
 

푁=푚푡푔−퐹푙 
 
퐹푙 is the longitudinal weight transfer load due to 
braking  

 
Fig3. Simulink model for vehicle dynamics 

 

Wheel dynamics According to Newton's second law, 
the equation of motion at wheel level for the 
rotational DOF is given by,  
 
퐽푤ѡ =−푇푏+퐹푡푅푤 

 
Fig2. Simulink model for wheel dynamics 

 

 
Fig4. Simulink model for ABS 

 
Assumption: Only a linear model was considered and 
does not include actual road conditions. The system 
here is modeled only for straight line braking. 
 
V. INPUT PARAMETER FOR SIMULINK 
MODEL 
 
Gravitational constant 푔=32.18 푓푡/푠² 
Initial velocity of vehicle 푣0=88 푓푡/푠 
Wheel Radius 푅푟=1.25 푓푡 
Mass of vehicle 푚=50 lbs 
Maximum Braking Torque  
푇푏푚푎푥=1500 푙푏푓∗푓푡 
Hydraulic Lag 푇퐵= 0.01 푠 
Moment of Inertia 퐽푤=5 푓푡⁴ 
 
VI. RESULTS 
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CONCLUSION 
 
It is inferred that ABS improves the braking 
performance. The stopping distance after using ABS 
system has considerably reduced. The error in slip 
and desired slip is used to manipulate brake pressure 
in brake cylinder. 
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