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Abstract - Many issues of dynamics and control can be illustrated by bicycles. Bicycles 
are very nice from the educational point of view because practically all students are 
familiar with them. Many interesting and thought provoking experiments can also be 
performed using bicycles.  Issues related to dynamics and control such as stabilization 
and co-design of process and controllers can be illustrated very well. Bicycles can also be 
used to practically demonstrate the importance of abstract notions such as zeros and non-
minimum phase behavior.  The lecture gives some experiences of using bicycles in 
control education.  Simple mathematical models that capture the essence of bicycle 
dynamics behavior will be derived and used to discuss issues of dynamics and control. It 
can be shown that a bicycle is self stabilizing if it is driven fast. Stabilization of the 
bicycle introduces a right half plane zero in the steering dynamics. This is responsible for 
many motorcycle accidents. The zero will disappear if an additional control variable 
(leaning) is used.  Bicycles with rear wheel steering are also discussed. It is shown that 
such bicycles are inherently difficult to ride. Experiences from building a number of 
bicycles and using them in teaching is also presented. 
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