Quick Review of Quadcopter Dynamics

Rigid Body Dynamics in Body-fixed frame (assuming origin at center of mass)
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Where the force and torque on the quadrotor are given by:
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Rigid Body Dynamics in Inertial frame (with frame center at CM) using hybrid velocites
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Rigid Body Dynamics (center of mass at position ¢) in hybrid velocities
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FIGURE 2: Quadrotor dynamics: (a) and (b) difference in torque to manipulate the yaw angle (\¥); (¢) and (d) hovering motion and vertical
propulsion due to balanced torques; (e) and (f) difference in thrust to manipulate the pitch angle () and the roll angle (¢).



Basics of Quadrotor Control

Control can be roughly decoupled in to attitude control and position control
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Attitude Control: let u* = [Tx Ty TZ] denote the vector of torques about the 3 principle axes

* Propose a PD control: u* = —K, 5r — K, 5(»
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* If we use roll, pitch, yaw angles (x-y-z Euler angles) ¢, 6, Y
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Position Control: let u/ denote the total thrust along the body-fixed z-axis - u®
e« w=mzl  (gZ°+p?+K,é,+K,é&,), whereé, = (p —p?) and &, = (p — p?)
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