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Determine the optimal position of the saddle
relative to center of the rotation of bicycle pedal
by modeling the cyclist's foot

Abstract: The lower limbs are one of the most important and essential organs in the
process of pushing a bicycle by an athlete. Therefore, understanding the biomechanical
mechanism of pedaling is particularly important. The most important joint involved in
the process of pushing a bicycle is the knee joint. The main goal of this research is to
evaluate the biomechanical lower limb of a cyclist. In this regard, the optimum position
of the bicycle saddle in relation to its stirrup was examined and determined in order to
exert the least amount of force on the knee. The cyclist's leg while pedaling was modeled
as a four-link mechanism. Kinematic and kinetic analysis was used to obtain forces and
torques on each member and joint. To solve the final equations, a numerical code was
used that was written by the authors of the article with the help of the MATLAB software.
The results show that the highest amount of force is applied to the athlete's knee at an
angle of 45 degrees and the lowest amount of force is at an angle of 81 degrees. With the
help of the numerical code of the present work, the horizontal and vertical distance of the
bicycle saddle can be calculated and adjusted for each athlete.

Keywords: Cycling, Four-link mechanism, Modeling, Optimal positioning,
Biomechanics
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