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ABSTRACT

Kinematics describes motions without considering the causes of motion. The fundamental
concepts and principles of kinematics can be applied to various engineering problems, such
as robotics, navigation, and aeromechanics. One such application is simultaneous localization
and mapping (SLAM) in surface vehicles or quadruped robots, where integrating perceived
data with platform motion is crucial for accurate perception.

This teaching demonstration aims to revisit the foundational principles of kinematics, focusing
on rectilinear, rotational, and planar motion through two illustrative examples: projectile
motion and circular motion. Additionally, a simpler representation of the circular motion is
illustrated by using polar coordinates. This representation unveils the Basic Kinematic
Equation (BKE), a powerful tool that relates motion as observed in a rotating reference frame
to its equivalent motion in a non-rotating inertia reference frame.
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