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ABSTRACT

This paper presents a novel electrical hardware for the speed control of the regenerative braking
system. First, we develop a charging and discharging system to operate between a battery and a
motor. When the battery is on the charging mode, the motor obtains energy and speeds up. Then
when the battery is on the discharging mode, the motor changes into a generator, which can turn the
dynamic energy of the motor into electric energy. This electric energy is discharged to the battery
and thus makes the motor slow down. By modulating the time ratio between the charge and the
discharge of the battery, we can perfectly control the speed of the motor. Moreover, as a result of the
energy discharge of the motor, the battery can conserve the energy consumed. Additionally, we
designed two PI and fuzzy controllers for the speed control of the motor, and compared their
performances. The results of the experiment show that the fuzzy controller has a larger operating
range and better performance than the PI controller.
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