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Abstract 

The precise and real-time calculation of the angular acceleration of the wheel is the basis for an 
anti-lock braking system centered on a logical limit or slip ratio. Nowadays, Euler-Method (the 
first order differential approximation technique), differential filtering method and Kalman 
filtering method are the primary techniques used to roughly calculate the angular acceleration of 
the wheel.Based on the algorithm's results such as sound attenuation, command error, precision 
and reliability of measurement and calculation difficulty, a FIR-filter roller speed calculation 
technique is provided depending on the feasibility assessment of the techniques.On the situation 
of minimum mistake variance and maximum assessment precision, we can get the filter numbers 
and filter duration. Results indicate that this is a consistent, safe and short-term technique. 
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INTRODUCTION 

The ability to assist a rider for retaining car strength and steerability even on a muddy ground 
during panic driving, Anti-lock Braking System (ABS) is regarded an efficient safety device. 
Fig.1 illustrates the scheme concept of ABS. The Anti-lock Braking System currently uses two 
primary command theory techniques: one depending on the acceleration or deceleration 
thresholds and the other depending on the wheel slip percentage. 

WORKING 

Precise engine speed and deceleration calculation is the basis for ordinary ABS job in traditional 
logical ABS limit[1]–[4]. However, to determine the optimum grip percentage in the ABS 
scheme under different highway circumstances, we must first calculate the μ connection ratios: 
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Where J is the wheel's momentary inertia,x is the angular velocity of the wheel (to distinguish 
between the digit angular frequency and the angular velocity of the wheel, here we use ‘x’ to 
denote), T is the torque of the wheel brake, R is the radius of the wheel rolling, Fz is the normal 
force between the wheels and the ground. Equation shows that the slip ratio in ABS, precise 
engine speed and deceleration calculation x(t) is also required. According to the above 
assessment, it is very essential to calculate precise and real-time wheel acceleration and 
deceleration in ABS[5], [6].In practice, the wheel acceleration and deceleration signal is difficult 
to obtain, so calculating by software is common nowadays, i.e. first get the wheel angular 
velocity x(t) by speed sensors. 

CONCLUSION 

The precondition for Anti-lock Braking System relying on logic thresholds or slip ratio is the 
precision calculation of the angular acceleration of the wheel. In this article, the performance of 
four wheel angle acceleration calculation techniques i.e. Euler-Method, variable filtering 
technique, Kalman sampling technique and FIR technique, is contrasted by handling both 
practical sample information and simulated information. The theoretical and simulation findings 
indicate that the FIR-based calculation technique is ideal to minimize the variance of errors while 
maximizing assessment precision. 
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