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Abstract: Speed control is not a prevalent feature found in electric bicycles. Many electric bicycles
implement a pseudo speed controller that does not include feedback based on sensing speed. As with
automobiles, speed control can be desirable for driver comfort and safety. Additionally, accurate speed
control is also very helpful when validating dynamic models of single-track vehicles, which is our
motivation. This paper describes a low cost feedback speed controller for an instrumented electric bicycle.
To achieve this, we used gear box system identification to fit a second order linear model of the longitudinal
dynamics of the bicycle to a measured step time response. The resulting fitted plant model was used to
design a robust PID controller. We implemented the controller with a custom Arduino-based micro-
controller.
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