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sliding-mode differentiation
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Abstract

Traction control and slip prevention are needed in modern vehicles. They usually utilize a
measurement of traction in real-time, which can be measured directly by using a torque transducer.
However, the transducer is expensive and this will add an additional mechanical part into the system.
Based on a high-order sliding-mode differentiation technique, this paper presents a scheme to determine
the traction in real-time for electric vehicles by using a current sensor and an angular velocity sensor,
which are normally found in electric vehicles. The study is conducted in both computer simulations and
experiments. The simulation study makes use of a dynamic equation of a vehicle longitudinal model

whereas the experiment study uses a single-wheel vehicle motion simulator. The simulator mimics a
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wheel rolling on a road surface. Simulation and experimental results demonstrate that the scheme can

determine the traction effectively in real-time and that it is insensitive to the noises in the sensors’ signals.

Key words: Traction, Traction determination, Electric vehicles, High order sliding-mode differentiation,

Longitudinal vehicle dynamics.
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