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Effect of the PWM modulation scheme on the regenerative
anti-lock braking system of the electric vehicle driven by
a permanent magnet brushless DC motor
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Abstract: To study the effect of the PWM modulation scheme on the regenerative anti-lock braking system
(RABS)of the EV driven by a permanent magnet brushless DC motor, based on the analysis of the principle
of the regenerative braking of the brushless DC motor under a single and double switching PWM
modulation scheme, respectively, a method to adjust the PWM duty cycle is proposed to prevent drive
wheels from locking during regenerative braking. A regenerative braking dynamics model of a single wheel
vehicle is established,and a double-loop control model of the RABS is designed. The outer loop controls the
wheel slip ratio,and the inner loop controls motor braking current. As an example of the EV’s braking on
ice-covered road,a simulation test is conducted for the RABS under a single and double switching PWM
modulation scheme respectively. The result shows that the RABS has a shorter braking distance and more
energy recovery under a double switching PWM modulation than a single.
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